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Foreword

ISO (the International Organization for Standardization);and IEC
national Electrotechnical Commission) form the specialized:system fo
standardization. National bodies that are members of ISO or IEC p
the development of International Standards through ‘technical commj
lished by the respective organization to deal with) particular fields

(the Inter-
r worldwide
irticipate in
ttees estab-
bf technical

activity. ISO and IEC technical committees collaborate in fields of mutual inter-

est. Other international organizations, goyernmental and non-gover
liaison with ISO and IEC, also take part‘in the work.

nmental, in

In the field of information technolégy, ISO and IEC have established a joint

technical committee, ISO/IEC JTC 1. Draft International Standards
the joint technical committee-are/circulated to national bodies for vd
cation as an International Standard requires approval by at least 75 9
tional bodies casting a vote.

International Standard ISO/IEC 12246 was prepared by the Europea
Manufacturers Association (ECMA) (as Standard ECMA-169) and W
under a special;“fast-track procedure”, by Joint Technical Committ|
JTC 1, Inforniation technology, in parallel with its approval by nati
of ISO andHIEC.

Annexes A, B and C form an integral part of this International Standaj
D; E'and F are for information only.

adopted by
ting. Publi-
b of the na-

n Computer
as adopted,
ee ISO/IEC
onal bodies

rd. Annexes

vii


https://standardsiso.com/api/?name=e175f9f882bde0236957b08d67435506

ISO/IEC 12246:1993 (E)

The first Inteynational Standards (e.g. ISO 3407, ISO 4057, ISO 8063, ISO 8462, ISO/IEC 9661, ISOAEC 11559) de% with

media, originplly developed for audio and video applications, have been considered for use in data processing applicati
storage as wgll as for information interchange. The recording method known as helical scan)recording, together wit
types of magnetic tapes, allows to achieve capacities of more than 1 gigabyte of user data_International Standards IS¢
10777, ISO/IEC 11319, ISO/IEC 11321, ISO/IEC 11557, ISO/IEC 12247 and ISO/IEE 12248 deal with such magneti
cartridges.

This Internatjonal Standard is based on ISO/IEC 11319 with extensions and modifications which specify the add
features of the Dual Azimuth format. The specifications of the tape, cartridge, recorded signal, recording method and
of the record¢d format are identical with those in ISO/IEC 11319.

ferent

netic
ns for
h new
D/TIEC
C tape

tional
much

It is not intepded that this International Standard replace ISO/IEC, I1319. Existing drives and cartridges which confi
ISO/MTEC 11319 will continue to do so and will not conform tozthis International Standard. Future drives and tapes
conform to ISO/IEC 11319 may, in addition, conform to this-International Standard, but only if they support those fi
herein which|are not in ISO/IEC 11319.

rm to
hich
tures

viii
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INTERNATIONAL STANDARD

ISO/IEC 12246:1993 (E)

Information technology - 8 mm wide magnetic tape cartridge dual azimuth format for

infor

vees

This In

mation interchange - Helical scan recording

Scope

erational Standard specifies the physical and magnetic characteristics of an 8 mm’wide magnetic tape

enable |nterchangeability of such cartridges. It also specifies the quality of the recorded signals, the format and the recording
thus allowing, together with ISO 1001 for Magnetic Tape Labelling, full data interchange by means of such

meth
magne

doubleq

c tape cartridges. It is based on ISO/IEC 11319, but uses Dual Azimuth)Recording to allow the raw

compression algorithm.

2

Conformance

A magnetic tape cartridge conforms to this International Standard if it satisfies all mandatory requirements spec

The tap

3

The following standards contain provisions which, through reference in this text, constitute provisions of this I

Stan
agreem
edition

ISO/R

ISO 1091:1986, Informatiomprocessing - File structure and labelling of magnetic tapes for information interchan

ISO 13
ISO/IE

scan re,|

ISO/E
data.

e requirements shall be satisfied throughout the extent of the tape.

Normative references

d. At the time of publication, the editions indicated were valid. All standards are subject to revision, ar

nts based on this Intemational:Standard are encouraged to investigate the possibility of applying the

527:1966, Plastics - Determination of tensile properties.

D2:1992, Technical drawings - Method of indicating surface texture.

C 11319:1993, Information technology - 8 mm wide magnetic tape cartridge for information interchan
rording.

. The format supports variable length Logical Records, high speed search, and the use of a reg

of the standards listed below;-Members of IEC and ISO maintain registers of currently valid International

cartridge to

pacity to be
istered data

fied herein.

nternational
d parties to
most recent
Standards.

ge.

ge - Helical

C11576:1993, Information technology - Procedure for the registration of algorithms for the lossless compression of

IEC 950:1991, Safety of information technology equipment, including electrical business equipment.

4
For the

Definitions

purposes of this International Standard, the following definitions apply.

4.1 a.c. erase: A process of erasure utilizing alternating magnetic fields of decaying level.

4.2 algorithm: A set of rules for transforming the logical representation of data.

4.3 Average Signal Amplitude: The average peak-to-peak value of the signal output of the read head measured over a
minimum of 1,40 mm of track, exclusive of missing pulses.
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4.4 azimuth: The angular deviation, in degrees of arc, of the recorded flux transitions on a track from the line normal to the

track centreline.
4.5 back surface: The surface of the tape opposite to the magnetic coating used to record data.
4.6 Dbit cell: A distance along the track allocated for the recording of a Channel Bit.

4.7 byte: An ordered set of bits acted upon as a unit.

4.8 cartridpe: A case containing magnetic tape stored on twin reels.

4.9 compressed data: The representation of host-transmitted data after transformation by a data compression algorithm.

4.10 Cyclid Redundancy Check (CRC) Character: A character used for error detection.

4.11 Error|Correcting Code (ECC): A mathematical procedure yielding bytes used for the detection'and correction ¢f

€ITors.
4.12 flux trjansition position: That point which exhibits the maximum free-space flux density normal to the tape surfz
4.13 flux trjansition spacing: The distance along a track between successive flux transitions.
4.14 logical record: Related data, from the host, treated as a unit of information.

4.15 magnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage of data f
information processing.

4.16 Mast]:' Standard Reference Tape: A tape selected as the standardfor amplitude, Typical Field and Resolution

NOTE - The Master Standard Reference Tape has been established by the SONY Corporation.

4.17 Physi¢al Beginning of Tape (PBOT): The transition frofivthe tape leader to the opaque area of the splice by wh
translucent Ieader tape is joined to the magnetic tape.

4.18 Physical End of Tape (PEOT): The transition from the opaque area of the splice to the translucent trailer tape.

4.19 physi¢al recording density: The number of recorded flux transitions per unit length of track, expressed in flux
transitions per millimetre (ftpmm).

4.20 Secondary Reference Amplitude: The Average Signal Amplitude from the Secondary Standard Reference Taps
it is recorded with the Test Recording-Current at 2 236 ftpmm.

4.21 Secondary Reference Field:-The Typical Field of the Secondary Standard Reference Tape.

pr

ich the

when

4.22 Secondary Standard Reference Tape: A tape the performance of which is known and stated in relation to that pf the

Master Stangard Reference Tape.

NOTE - Secon

Standard-Reference Tapes can be ordered under the Part Number RSE-5001, until the year 2001, from the Sony Corporation, Magneti¢ Product

Group, Data Media Sale§ Division, 6-7-35 Kitashinagawa, Shinagawa-ku, TOKYO 141, Japan. It is intended that these be used for calibrating Tertiary Reference

Tapes for use inf routine calibration.

4.23 Standard Reference Current: The current that produces the Secondary Reference Field.

4.24 Tape Reference Edge: The lower edge of the tape when the magnetic coating is facing the observer and the supply

reel is to the observer's right.
4.25 Test Recording Current: The current that is 1,5 times the Standard Reference Current.
4.26 track: A diagonally positioned area on the tape along which a series of magnetic transitions may be recorded.

4.27 Typical Field: In the plot of the Average Signal Amplitude against the recording field at the physical recording
density of 2 236 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 90 % of the maximum
Average Signal Amplitude.

4.28 uncompressed data: Data from the host which is not transformed by a data compression algorithm.
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5 Environment and safety

The conditions specified below refer to ambient conditions immediately surrounding the cartridge. Cartridges exposed to
environments outside these limits may still be able to function usefully; however, such exposure may cause permanent
damage.

5.1

ent

Unless otherwise specified, tests and measurements made on the cartridge to check the requirements of this’[ntemational

Standard shall be carried out under the following conditions
temperature: 23°Czt2°C
relative humidity: 40 % to 60 %
conditjoning period before testing: 24 h

5.2 Operating environment

Cartridges used for data interchange shall be capable of operating under the following conditions

temperature: 5°Cto45°C
relative humidity: 20 % to 80 %
wet bulb temperature: 26 °C max.
Therelhall be no deposit of moisture on or in the cartridge.

Conditioning before operating:

If a cdrtridge has been exposed during storage and/or transportation to a condition outside the above values, the cartridge
shall be conditioned before use in the operating environment for a time at least equal to the period during which it has been
out of the operating environment, up to a maximum of 24 h.

NOTE -|Rapid variations of temperature should be avoided.
53 Storage environment

For long-term or archival storage of cartridges the following conditions shall be observed

tempefature: 5°Cto32°C

relative humidity: 20 % to 60 %

wet bylb temperature: 26 °C max.

The stray magnetic field at any point on the tape shall not exceed 4 000 A/m. There shall be no deposit of moigture on or in

the cartridge.
54

P

Recommended limits for the environment to which a cartridge may be subjected during transportation, and the precautions to
be taken to minimize the possibility of damage, are provided in annex D.

5.5 Safety
The cartridge and its components shall satisfy the requirements of IEC 950.
5.6 Flammability

The tape and the case components shall be made from materials which, if ignited from a match flame, do not continue to
burn in a still carbon dioxide atmosphere.
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Section 2 - Cartridge

6 Dimensional and mechanical characteristics of the cartridge

6.1 General
The case of the-cartridge-shall-consist-of
— an upper|half,
— alower Half,
— alid pivqtally mounted on the upper half.
In the dlawil]gs, an embodiment of the cartridge is shown as an example.
Figure 1 is a perspective view of the cartridge seen from the top.
Figure 2 is a perspective view of the cartridge seen from the bottom.
Figure 3 shows the top side with the lid closed using third angle projection.
Figure 4 shows the bottom side, datum and support areas.

Figure § shows the bottom side with the lid removed.

Figure 6 shows the enlarged view of the datum and recognition holes:
Figure 7 shows the cross-sections through the light path holes, the fecognition holes and the write-inhibit hole.
Figure 8 shows details of the lid when closed, rotating and open:

Figure 9 shows the details of the lid release insertion channel,
Figure 10 shows the lid lock release requirements.
Figure 11 shows the reel lock release requirements.
Figure 12 shows the reel unlock force direction.
Figure 13 shows the lid release force direction.
Figure 14 shows the lid opening force direction.

Figure 15 shows the light path and light window.

Figure 16 shows the internal tape path and light path.

Figure 17 shows the cartridge reel.and a cross-section view of the cartridge reel.
Figure 18 shows the cross-section yiew of the cartridge reel interface with the drive spindle.
Figure 19 shows the tape access-cavity clearance requirements.
The dimensiqns are referred to three‘orthogonal Reference Planes X, Y and Z.

6.2 Overall dimensions

See figure 3.

The overall dimensions*of the case with the lid in the closed position shall be

I, E©62,5 mm £ 0,3 mm

I, =950 mm £ 0,2 mm
I3=15,0 mm £ 0,2 mm
The distance from the near side to plane X shall be
l4=4735mmt 0,15 mm
The distance from the right side to plane Y shall be
Is=13,0mm 0,1 mm
6.3 Holding areas

The holding areas shown hatched in figure 3 shall be the areas along which the cartridge shall be held down when inserted in
the drive. Their position and dimensions shall be
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6.4

l¢ = 12,0 mm max.

l;=3,0 mm min.

Cartridge insertion

ISO/IEC 12246:1993 (E)

The cartridge shall have asymmetrical features to prevent insertion in the drive in other than the correct orientation. These

consist of a channel, a recess and an incline.

The c:tn
the di

The red

The ing

6.5

lg=79,7mm 0,2 mm
lg=1,0mm 0,1 mm
l1o0=0,7mm £ 0,1 mm
1, = 1,0 mm min.
li,=12mm 0,1 mm
l;3=08mm 0,1 mm
l14=12mm x 0,1 mm
l;s=05mm 0,1 mm
lig=15mm £ 0,1 mm
l;=1,0mm £ 0,1 mm
l;g=38mm=0,1 mm
l,¢=02mm £ 0,2 mm
l)o=2,3 mm min.

l,;=25mm 0,2 mm

ess dimensions (figures 3 and'S) shall be

Iy =7,5 mm max,
Iy =15 mm% 0,1 mm

l,g =hYmm £ 0,1 mm

line((figure 8) is part of the lid structure and the dimensions shall be

+0,0

nel (figures 3 and 9) shall provide for an unobstructed path, when the lid is closed and locked, to unlock the lid and
nsions shall be

Le=T1.1 T

+ 0,05
-0,10

A =175°£40°

Window

See figure 1.

A window may be provided on the top side so that a part of the reels is visible. The window, if provided, shall not extend
beyond the height of the cartridge.

6.6

Loading grips

See figure 3.
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The cartridge shall have loading grips for automatic loading into a drive.

The dimensions and positions of the loading grips shall be
128 = 39,35 mm % 0,20 mm

lg=15mm 0,1 mm

l

lf; =2,0mm £ 0,2 mm

A

6.7 La
See figure 3.

A portion of

area provides for readability of the label when it is stacked or inserted in the drive. The position and the size of the]

shall not inte
The area us¢

The position|

The depth of the label depression shall be 0,3 mm max.

6.8 Da

See figures 4

The annular
Each shall h

The centres

The centre of the circular datum.hole A shall be at the intersection of planes X and Y (see figure 5).

The distance
13

The distance

{5 = 0,5 mm min.
43 = 1,5 mm min.

{4 = 80,0 mm max.

£ 0 mm
U U0t

=90° % 5°

1 areas

the rear side of the cartridge and a portion of the top side of the cartridge may be.uséd for labels. The r¢

rfere with the operation or clearance requirements of the cartridge component-parts.
d for labels on the top side shall not extend beyond the inner edge of the helding areas defined by /g and I,

and dimensions of the back side label area shall be

um areas and datum holes
,5andé6.

datum areas A, B and C shall lie.in°plane Z. They determine the vertical position of the cartridge in the
hve a diameter d; equal to 6,0 mm £ 0,1 mm and be concentric with the respective datum hole.

Df datum holes A and B lie in'plane X.

from the centre, of 'datum hole B to plane Y (see figure 4) shall be
5=68,0 mmx 0,1 mm

fromsthe centre of the circular datum hole C to plane Y (see figure 6) shall be

;

6=10,20 mm £ 0,05 mm

ar side
labels

drive.

The distance from the centre of datum hole D to plane Y (see figure 6) shall be

I33=79,2mm 0,1 mm

The distance from the centres of datum holes C and D to plane X (see figure 5) shall be
l33 = 36,35 mm % 0,08 mm

0,05
The diameter of datum hole A and datum hole C shall be 3, 00 mmt 0.00 mm- The dimensions of datum hole A and datum

hole C shall

l30=12mm

be

+1,0
-00

mm
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l40 = 2,6 mm min.
l4; = 1,5 mm min.
l4=4,0 mm min.
l43=0,3 mm max.

,=45°%1°

The dinmensions of datum hole B and datum hole D shall be

+1,0
=12mm '
139 ’0’0 mm

l40=2,6 mm min.
l4; = 1,5 mm min.
l4 =4,0 mm min.

l43=0,3 mm max.

+ 0,05

l4s=3,5mm 0,1 mm
l46=3,00 mm + 0,05 mm
A;=45°%1°

r; = 1,7 mm min.

6.9 Support areas

The carjridge support areas are shown shaded in figure 4. Support areas A, B and C shall be coplanar with datum areas A, B
and C, tespectively, within £ 0,1 mm. Support area D shall be coplanar with datum plane Z within £ 0,15 mm.

The areps within /,¢ of the edge of the cartridge shall be recessed from the support areas.
The dimensions and positions of the-support areas shall be

l35=68,0mm £ 0,1'mm

l47=10,0 mm £0,1 mm

l44=11,0mmt 0,1 mm

l49=0;5mm £ 0,1 mm

lso=7,0mm £ 0,1 mm

o =30,0-mm-+ 01 mm

lg;=5,5mm £ 0,1 mm

Is3=64,5mm 0,2 mm
6.10  Recognition holes
See figures S, 6 and 7.
There shall be 5 recognition holes numbered 1 to 5 as shown in figure 6.
Their positions shall be defined by
ls4=43,35mm % 0,15 mm

lss=3,7mm £ 0,1 mm
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ls¢=23mm 0,1 mm

ls7=64mm 0,1 mm

Isg=3,7mm £ 0,1 mm

I

=64mm+01mm

ls

All recogniti

lg

lg
One of the c3
withstand an

This Interna
— Recogni
Recogni

Recogni

6.11

See figures 6

Wr

The position
Is

lg

g
lg
The diametes
When the wr

The case may

b =12 mm

; =79,0mm £ 0,2 mm

pn holes shall have the cross-section F-F shown in figure 7 and shall have a diameter of 3,0 mm-¢ 0;1 mm

+0,3
mm
-0,1

5 = 5,0 mm min.

applied force of 0,5 N max. without being punched out.

tLonal Standard prescribes the following states of these holes.

ion hole 1 shall be closed.
tion hole 2 shall be closed for tape of 13 ym nominal thickness;

Recognition hole 2 shall be open for tape of 10 pm nominal thickness.

tion holes 3, 4 and 5 shall be closed.

te-inhibit hole
and 7.

and dimension of the write-inhibit hole shdll be defined by
s=3,7mm £ 0,1 mm
h =12 mm" 03 mm

-0l

5 = 5,0 mm min.

4, = 10,0 mm £ 0,1'mm

of the hole shall-be 3,0 mm + 0,1 mm.

ite-inhibit hole is open, recording on the tape is inhibited. When it is closed, recording is enabled.

/ have 'a movable element allowing the write-inhibit hole to be opened or closed. If present, this elemen

such that the

state of the write-inhibit hole shall be visible (see figure 3 as an example). The write-inhibit hole clos

i

oss-sections shows a recognition hole closed by a plug, the other shows the plug-punched out. These plugs shall

all be
shall

be constructed to withstand a force of 0,5 N. The force required to open or close the write-inhibit hole shall be between 1 N

and 15 N.
6.12 Pre

See figures 3

-positioning surfaces
and 5.

These surfaces determine the position of the cartridge in the Y direction when inserted into the drive loading slot.

The dimensions of the pre-positioning surfaces shall be

h

lg

s=15mmzx0,1 mm

+0,0

s=2,4mm mm
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+0,0
166 = 2,4 mm_o 1 mm

lg7=1,0mm £ 0,1 mm
lgg =69,0 mm £ 0,2 mm
lgg = 14,65 mm + 0,10 mm

6.13

See figyres 3 and 8.

The c

parts, the main part and an auxiliary part.

The majin part rotates around axis A (see figure 8) which is fixed relative to the case_The location of axis A shal

The auxiliary part rotates around axis B which is fixed relative to the main part of the lid and moves with it. Wh

in the ¢

The rot;
When t|

Whent

l730=13,15mm % 0,10 mm
Ay =45°¢1°
Cartridge lid

idge shall include a lid for protection of the tape during handling, storage and transpontation. The lid consists of two

d
I7;=7,5mm £ 0,1 mm

osed position, the location of axis B shall be defined by
l32=7,0mm £ 0,1 mm
l73=10,1 mm % 0,1 mm
ntion of the auxiliary part is controlled, by a canr-at'each end, to give the path indicated in figure 8.
ne lid is completely open, neither part shall extend above a plane located I, above and parallel to plane Z.
l74=14,8 mm min.
l;5=11,5mm % 0,2 mm
l;6=12mm 0,1 mm
l37=22,3 mm max.

Ag =85°%2°

l7g =22,5 mm max.

¥y '=14,9 mm max.

I be defined

en the lid is

he lid is in a partially open position, neither part shall extend above a plane located /;4 above and parallel {o plane Z.

The main-part-is-shown-in-figures3-and-8-

I7;=75mm 0,1 mm

l79 = 8,4 mm max.

+0,0
00

lgy =153 mm " mm
-03

g, = 13,15 mm £ 0,10 mm

+0,0
r3 = 14,7 mm mm
-03
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The design of the locking mechanism is not specified by this International Standard except that it shall be operated by a
release pin in the drive. In the lid closed and locked position, access to the lid lock release shall be unobstructed in the
hatched area (see figure 10) defined by

183 = 2,0 mm % 0,1 mm

Igg =63 mm 0,2 mm

Igk=12mm £ 0,1 mm
Ag =45°%1°
Ay =15°%1°

The lid release mechanism shall be actuated when the drive release pin is in the shaded area (see figure 10y defined by

Igh=2,0mm £ 0,1 mm
lgk =82 mm £ 0,2 mm
Igh =0,7mm £ 0,2 mm

Af =152 1°

The force ne¢ded to unlock the lid lock shall not exceed 0,25 N in the direction'shown in figure 13.

The force negded to open the lid shall not exceed 1,0 N in the direction shown'in figure 14.

6.14

Cantridge reel lock

See figure 11.

The reels shhll be locked when the cartridge is removed from ‘the tape drive. The design of the locking mechanism

specified by

The release mechanism shall be accessed through a higle' in the case (see figure 5) defined by

)

The reels shall be unlocked-when the operating face of the release pin is located /g5 from plane X. In this position ther
be a clearande of /gq between the locking mechanism and the inside of the rear wall of the cartridge.

The dimensi

lgg =34,5mm 0,1 mm
do=35.85mm 0,15 mm
l4o=4,0mm £ 0,1 mm

I4; = 6,5 mm min.

bns of the'rélease mechanism (see figure 11) shall be
03
I{,&3,2 mm +02 mm

this International Standard except that it shallbe operated by a release pin in the drive.

is not

e shall

lg3=4,0mm £ 0,1 mm

+2,0
mm
-0,0

+0,50

lys=4175 mm, gom

lg¢ = 0,5 mm min.

ly7 = 7,8 mm max.

lgg=4,0 mm £ 0,1 mm

Ay =60,0°+ 1,0°

10
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r4 =0,3 mm max.
The force needed to unlock the reel lock in the direction shown in figure 12 shall not exceed 1,0 N.

6.15  Reel access holes

See figure 5.

The difnension and positions of the access holes shall be

lgg = 23,00 mm £ 0,05 mm
l100= 11,40 mm £ 0,05 mm
101 =46,2mm 0,1 mm
d, =18,80 mm % 0,05 mm

6.16 | Interface between the reels and the drive spindles
See figures 17 and 18.

The drve spindles shall engage the reels in the area defined by
lio2=54mm 0,1 mm

lio3=44mm 0,1 mm

l104 = 0,6 mm max.

lios=24mm 0,1 mm

l106 = 0,2 mm max.

l107=2,4mm 10,2 mm

Apg=45°21°

Ap=15°£1°

App=60°%1°

rs = 0,2 mm max.

dy = 6,50 mim) - oen
+ 0,08

d, =10,00 mm, g

ds' = 16,0 mm max.

.Ln'n
dg =18,0mm mm
-0,1

Depth /, 44 of reel driving hole shall be effective to the diameter d.
108 = 9,4 mm min.

The reel spring force F shall be 0,6 N £ 0,2 N in the direction shown in figure 18 when the cartridge is mounted in the drive
and the support area is /,,, from datum plane Z.

l109=7,05 mm £ 0,10 mm
l110=0,6mm 10,2 mm

ly;1 =75 mm max.

11
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l,12 = 8,0 mm max.
Aj; =60°%1°
6.17 Light path
See figures 5, 7, 15 and 16.

A light path sha

exist from the [d7 diameter light path hole to the outside of the cartridge via square holes of side /; 4 (see cross-sction b
figure 7) and the light window in the cartridge lid.

lgg|= 34,5 mm £ 0,1 mm
l,,4=835mm 0,10 mm
l114 = 0,5 mm max.

11,4 =6,05 mm £ 0,10 mm
l16=2.5mm 1 0,4 mm
;1= 12,5 mm min.
l,,§=3.8mm=0,1 mm
l1p=25mm 0,4 mm

I, = 6,05 mm £ 0,10 mm

A} =45°%1°

A} =5,50°40,25°

d;|=6,5 mm" %" om
-0,0

6.18  Posifion of the tape in the case
See figure 16.

The tape shall{run between two guide surfaces in a plane parallel to datum plane X and /5, from it.
l}5} = 12,46 mm % 0,10ymm

The guide s
that extend to

aces shall have’a-radius of r; and shall be tangential, as shown in figure 16, to lines tangential to the reel
ints outsid€ the case. These points shall be defined by

=76;28 mm % 0,30 mm
=27,15mm z 0,20 mm

he provided for sensing the leader and trailer tapes, When the lid is open, an unobstructed light path shall

hubs

l124=31,15mm £ 0,20 mm
l125=9,67 mm £ 0,10 mm
r¢ = 1,5 mm min.

6.19 Tape path zone

See figures 16 and 17.

When the cartridge is inserted into the drive, the tape is pulled outside the case by tape guides and is no longer in contact
with the guide surfaces. The tape path zone of the case is the zone in which the tape shall be able to move freely. This zone

shall be maintained for both sides of the case and shall be defined by
l19,=76,28 mm £ 0,30 mm

12


https://standardsiso.com/api/?name=e175f9f882bde0236957b08d67435506

l123=27,15 mm £ 0,20 mm
l125=9,67 mm £ 0,10 mm

l126=23,0mm £ 0,1 mm

l =03 mmmin

ISO/IEC 12246:1993 (E)

6.20

See fig

127

/1,3 =46,2mm £ 0,2 mm
1129 =11,4mmz 0,1 mm

l130=0,3 mm min.

+ 0,00

dg =16,05mm mm
-0,10

Tape access cavity
eS.

When the cartridge is inserted into the drive, tape guides in the drive pull out the'tape into the drive tape path. Th¢ shape and
dimensipns of the access cavity for these tape guides shall be defined as follows. The two radii r, are centred on datum holes

Aand B.

The twd

6.21

r; =23 mm=0,1 mm
radii rg are centred on the centres of the reel access hol¢s.
rg =24,15mm % 0,10 mm
le7 =1,0mm £ 0,1 mm
leg =69,0 mm £ 0,2 mm
1137 =3,81 mm £ 0,10 mm

Tape access cavity clearance‘reéquirements

See ﬁil.[e 19.
The casg design shall providecledarance for drive tape threading mechanisms and shall be

l132 = 1,2 mmrmax.

+0,20

liaa=L1ISmm

133 .0,00™
+0,0

Leiaw="140 mm

134 .02 mm

L L6 Q -

1135 - UU,0 I ’Hin,

1136 = 10,0 mm min.

A16 = 490 max.

13
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Takeup Reel

Lid \\\ Case
Supply Reel
[N ‘,)
Upper Half
VS§§§§§§§§§§§§>
Q\
: > Lower Half

S
]’ Loaging Grip
I Auxiliary

Lid Section

Beginning (FBOT)
Splice

lape Reference Edge

Recording Surface of
the Magnetic Tape

Figure 1 - Tape cartridge assembly top view (lid open)

Figure 2 - Tape cartridge assembly bottom view (lid closed)
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Figure 3 - Top side (lid closed)
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Figure 4 - Bottom side, datum and support areas
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Figure 5 - Bottom side (lid removed)
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Figure 6 - Details of datum and recognition holes
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Figure 7 - Cross-sections of light path holes, recognition holes and write-inhibit hole
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Figure 8 - Lid
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Figure 9 - Lid release insertion channel
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lgs —m

Figure 10 - Lid release requirement
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Figure 13 - Direction of force needed to unlock the lid lock
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Figure 14 - Direction of force needed to open the lid
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Figure 15 - Light path and light window
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Figure 16 - Internal tape path and light path
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Figure 19 - Tape access cavity clearance
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Section 3 - Requirements for the unrecorded tape

7 Mechanical, physical and dimensional characteristics of the tape
7.1  Materials =
The recordat ala alent)

coated on on¢ side with a strong yet flexible layer of ferromagnetic material. The back surface of the tape may be coated.

The leader 4nd trailer tapes shall consist of a translucent length of the same or equivalent base material\witho
ferromagnetif coating or the back coating.

7.2 Tape length
7.2.1 Magnetic tape
The length of tape between PBOT and PEOT shall be 14,72 m min. and 113 m max.

7.2.2 Ledder and trailer tapes

The length of the leader and trailer tapes shall be 70 mm min. and 90 mm max.
7.2.3 Spljcing tape

The splicing|tape shall have a maximum length of 13 mm.
7.3 Width

The width of the magnetic tape shall be 8,00 mm £ 0,01 mm. The difference between the largest and smallest width shall be
no more than) 6 pm peak-to-peak.

The width of the leader tape, trailer tape and splice shall b¢.8,00 mm % 0,02 mm.
The width shall be measured across the tape from edge.to edge.

Procedure

Cover a section of the tape with a glass microscope slide. Measure the width with no tension applied to the tape ysing a
calibrated miicroscope, profile projector, or equivalent having an accuracy of at least 2,5 pm. Repeat the procedure to|obtain
tape widths pt five or more different_positions along a minimum tape length of 1 m. The tape width is the average|of the
widths measpred.

74 Disccontinuities
There shall |be no discontinuities in the tape between PBOT and PEOT, such as those produced by tape splicings or
perforations

1.5 Thickness

7.5.1 Thickness of magneftic tape

This International Standard provides for two types of tape differing in thickness. The total thickness of a tape at any point
shall be between 12,0 pm and 14,0 pm, or between 9,2 pm and 11,2 pm.

7.5.2 Thickness of leader and trailer tape

The thickness of the leader and trailer tape shall be between 13 pm and 17 pm.
7.6 Longitudinal curvature

The radius of curvature of the edge of the tape shall not be less than 33 m.

Procedure

Allow a 1 m length of tape to unroll and assume its natural curvature on a flat smooth surface. Measure the deviation from a
1 m chord.
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The deviation shall not be greater than 3,8 mm.

This deviation corresponds to the minimum radius of curvature of 33 m if measured over an arc of a circle.

1.7

Cupping

The departure across the width of tape from a flat surface shall not exceed 0,9 mm.
Procedure

Cut a
coated
length|
inside
atits g

7.8
See fig
The fq
Proce
Take ;

1.0m +0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by hanging

25 mm approximately. Stand the test piece on its end in a cylinder which is at least 25 mm high with

entre.

Coating adhesion

rure 20.

rce required to peel any part of the coating from the tape base material shall not be less than 0,10 N.

Hure

125

plate
the jay
If this
the fo
coated

v separation rate to 254 mm/min. Note the force at:‘which any part of the coating first separates from the

rce exceeds 0,10 N, an alternative type of double-sided pressure tape shall be used. If the back surface
, repeat a) to d) for the back coating.

B
7

Recording surface Scribed line

diameter of 8 mm. With the cylinder standing on an optical comparator measure the cupping by aligning
the test piece to the reticle and determining the distance from the aligned edges to the corresponding surface of

 test piece of the tape approximately 380 mm long and scribe a line through the coating across the wid
m from one end. Using a double-sided pressure sensitive tape, attach the test piece to a smooth metal p
coate:i:\surface facing the plate. Fold the test piece over 180° adjacent to, and parallel with the scribed line. At

is less than 0,10 N, the test has failed. If the test piece peels away from the double-sided pressure sensitiy

t so that the

surface is freely exposed to the test environment. From the centre portion of the conditioned tape-Cut aLtsst piece of

minimum
the edges of
the test piece

h of the tape
ate, with the
ch the metal

d the free end of the test piece to the jaws of a tensometer such that when the jaws are separated the tape s peeled. Set

material.
e tape before
f the tape is

7.9
There

<— 125 mm ———>

ECMA-93-0052A

Figure 20 - Setup for measuring coating adhesion

Layer-to-layer adhesion

shall be no tendency for the test piece to stick or for the coating to peel.
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Procedure

Attach one end of a test piece of magnetic tape of 1 m in length to the surface of a glass tube of external diameter 36 mm.
Wind the tape on to the tube at a tension of 1,1 N. Store the wound test piece in a temperature of 45 °C + 3 °C and a relative
humidity of 80 % for 4 h. Store for a further 24 h in the testing environment. Apply a force of 0,1 N to the free end of the test

piece and allow it to unwind slowly.

7.10  Tensile strength
The measurements shall be made in accordance with ISO/R 527.

The length of the test piece shall be 200 mm. The rate of elongation for all tensile tests shall be 100 mm/min(ISO/R

rate D).
7.10.1 Bregking strength

527,

Load the test piece until the breaking point of the test piece is reached. The force required to reach{ that point is the brdaking

strength of the tape. The breaking strength shall not be less than 17,6 N.
7.10.2 Yiel{l strength
The yield strepgth is the force necessary to produce a 5 % elongation of the tape.
The yield strgngth shall be greater than 4,9 N.
7.11  Residual elongation
The residual ¢longation, stated in per cent of the original tape length, shall‘be less than 0,03 %.

Procedure

Measure the ipitial length of a test piece of approximately 1 m with a maximum applied force of 0,20 N. Apply an addifional

force per total cross-sectional area of 20,5 N/mm? for a period of 10 min. Remove the additional force and measure the 1
after 10 min.

7.12  Electrical resistance of the surface

The electrical|resistance of any square area of the'recording surface shall be within the ranges:
10° Q to 5 x 108 Q for non-back coated tapé

105 Q to 5 x 10'2 Q for back-coated tape

The electrical|resistance of any square’area of the back-coating, if present, shall be less than 9 x 108 Q.

Procedure

ength

Condition a fest pieceof tape in the test environment for 24 h. Position the test piece over two 24-carat gold-pjlated,

semicircular dlectrodes-having a radius » = 10 mm and a finish of at least N4, so that the recording surface is in contac

with
mm

each electrod¢. These electrodes shall be placed parallel to the ground and parallel to each other at a distance d = §

between their [centres. Apply the force necessary to produce a tension of 5 N/mm? to each end of the test piece. Apply h d.c.

voltage of 100 V t 10 V across the electrodes and measure the resulting current flow. From this value, determine the

electrical resistance. Repeat for a total of five positions along the test piece and average the five resistance readings. For

back-

coated tape repeat the procedure with the back-coating in contact with the electrodes. When mounting the test piece ensure

that no conducting paths exist between the electrodes except that through the coating under test.

NOTE - Particular attention should be given to keeping the surfaces clean.

32


https://standardsiso.com/api/?name=e175f9f882bde0236957b08d67435506

ISO/IEC 12246:1993 (E)

7.13
The m
7.14
The li
The li
The m

8

N

AN

E

~

ECMA-93-0050A

Figure 21 - Setup for measuring electrical resistance

Tape winding

agnetic recording surface of the tape shall face outward from the cartridge and reels.
Light transmittance of tape

pht transmittance of the magnetic tape shall be less'than or equal to 5 %.

pht transmittance of the leader and trailer tapes_shall not be less than 60 %.

ethod for measuring light transmittance.is_given in annex A.

Magnetic recording performance

these

sts, the head output of the resultant amplified signal shall be measured on the same relative pass fol

calibrjted to the Secondary Reference Tape and the tape under test (read-while-write, or on equipment withou
write ¢apability, on the firSt:forward-read-pass) on the same equipment.

8.1 Test conditions

The fqllowing conditions shall apply to all magnetic recording testing requirements, unless otherwise noted:
tape condition: a.c. erased to 2 % or less of the Average Signal Amplitude recorded at 2 236 ftpmm
tape/head-speed: 3759 mfs+0;26-%

track width: 25pm £ 1 pm

head gap azimuth: -10,000° £ 0,133°

head gap length: 0,30 pm £ 0,05 pm

tape tension: 0,1170 N £ 0,0098 N

recording current: Test Recording Current

8.2 Typical Field

The Typical Field of the tape shall be between 80 % and 120 % of the Secondary Reference Field.

both a tape
read-while-

The l:lzgnetic recording performanceis defined by the testing requirements given in the following clauses. Whep performing
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8.3 Signal amplitude

The Average Signal Amplitude, exclusive of missing pulses, at the recording density of 2 236 ftpmm shall be between 70 %
and 130 % of the Secondary Reference Amplitude.

84 Resolution

The resolution of the tape shall be between 80 % and 120 % of that for the Secondary Standard Reference Tape when
measured at the recording densities of 745,33 ftpmm and 2 236 ft(pmm.

8.5 Narrow-band signal-to-noise ratio

The narrow-band signal-to-noise ratio (NB-SNR) is the average read signal power divided by the average(integrated (side-
band) rms ngise power, and is expressed in decibels.

8.5.1 Requirement

The NB-SNR shall not be less than 34 dB when normalized to a track width of 25 pm. The normalization factor is dB(25) =
dB(W) + 10 Jog 25/W, where W is the track width used when measuring decibels(W).

8.5.2 Progcedure

The NB-SNR shall be measured using a spectrum analyzer. The spectrum analyzer Tesolution bandwidth (RBW) shall be
3 kHz and the video bandwidth (VBW) shall be 30 Hz.

Measure the|read signal amplitude of the 2 236 ftpmm signal using a spectrum analyzer, taking a minimum of 150 samples
over a minimum length of tape of 6 m.

On the next|pass (read only), measure the rms noise power over thé.same section of tape and integrate the rms noise| power
(normalizing for the actual resolution bandwidth) over the range-from 3,59 MHz to 3,96 MHz.

8.6 Ease of erasure

When a tap¢ has been recorded at 745,33 ftpmm with-a recording current equal to the Test Recording Current for| 2 236
ftpmm and passed through a longitudinal steady erasing field of 320 000 A/m any remaining signal shall not exceed 2 % of
the Secondary Reference Amplitude. The erasure field shall be reasonably uniform, for example, the field in the middle of a
solenoid. This measurement shall be made with-a band pass filter passing, at least, the first three harmonics.

8.7 Tape quality
8.7.1 Missing pulses

A missing pplse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak read signal is 25 %, ¢r less,
of half the Average Signal Amplitude for the physical recording density of 2 236 ftpmm on the same tape.

8.7.2 Missing pulsé zone

A missing pulse zone commences with 7 consecutive missing pulses and ends when 28 consecutive flux transitions afe read
or when a lepgth of 0,038 mm of track has been measured. Any further missing pulse results in a further missing pulse|zone.

A missing pulse zone does not continue from one track to another.

The average missing pulse zone rate is the total number of missing pulse zones divided by the total number of flux transitions
recorded on the tape.

At a physical recording density of 2 236 ftpmm, this average missing pulse zone rate shall be less than 2 x 107,
8.8 Inhibitor tape

This Intemnational Standard does not specify parameters for assessing whether or not a tape is an inhibitor tape. However,
annex E gives further information on inhibitor tapes.
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Section 4 - Requirements for an interchanged tape

9
9.1

Format

General

Data to be recorded is sent from a host computer to the tape sub-system. The tape sub-system combines this data with
additiopal information before recording onto the tape. The additional information includes a definition of the relationship of

the ho

data, in the form of Logical Records of variable length, to a physical block of fixed length. The hos

recorded, is identified as being compressed or uncompressed by the tape sub-system.

NOTE - While not limited by the format, known devices, using this format, support Logical Records of length 1 to 240 KBytes.

data, when

In the following description, all operations on the data received from the host computer, including the use of e:E)r detecting
and cofrecting codes, are described. The method of recording on the tape and the tape ‘layout itself are al

Howey|

be made in the course of the description of the operations on the data.

9.2

Information Matrix

The dala received from the host shall be allocated to a two dimensional group‘called an Information Matrix.

The In

and row numbers and contains a byte.

When

tomplete an Information Matrix shall contain:

ID Information 14 bytes see;-clause 15
Data bytes 1 024 bytes see 9.2.1.1.2
CRC bytes 2 bytes see 9.2.1.2

Horizontal EC bytes 160 bytes see 9.2.1.3.1
Vertical EC bytes 240.bytes see 9.2.1.3.2

Total: (1 440 bytes

described.

br, because of the inherent characteristics of this format, where required, advance ‘reférence to the tape layput will also

formation Matrix shall be a 60-column by 24-row array containinig 1 440 cells. Each cell is identified by its column
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ROW ‘

COLUMN

—_—

00

01

02

- [

00

N

AN

L COLUMN, ROW
02/ 01)
1D INFORMATION

CRC1

19

CRC2

Horizontal
EC Bytes

— Vertical EC Bytes |

[ ] DENOTES ECC FIELB

9.2.1 Loading of the Information Matrix

Kigure 22 - Information Matrix

[ ] DENOTES INFORMATION FIELD

Cells are identified by column andyrow in the following form: 00/00 to 59/23. All additions in the calculations of CRC
and EC bytes jare Exclusive OR. operations.

9.2.1.1 Gropp 1(G1)

A G1 group shall consist of 14 bytes of ID Information and 1 024 other bytes.
9.2.1.1.1 ID Information

ID Information shall be entered into cells 00/00 to 00/13. The content of these bytes is specified in clause 15.

9.2.1.1.2 Data bytes

bytes

Data bytes from the host shall be entered sequentially by column starting with 00/14 to 00/19, continuing with 02/00 to 02/19
through the even columns until 50/19, then returning to 01/00 to 01/19 and continuing through the odd columns until 51/17.
This sequence shall be altered by the following 5 rules:

Rule 1: When the User Data bytes from the host comprise all or part of more than two Logical Records in this Information
Matrix, a two-byte group shall be entered into the two cells preceding the first User Data byte of each of the third and
subsequent Logical Records of this Information Matrix. The content of this two-byte group shall be
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to 5 - These bits shall be set to ZERO.

- This bit shall be set to ONE if the User Data in this Logical Record is compressed by the tape sub-system, else it

shall be set to ZERO.

Bit 3 -

This bit shall be set to ONE when this Logical Record is the last Logical Record in this Information Matrix, else it

shall be[sef to ZERO.

Bit 2
Bits 1

This bit shall be set to ONE when this Logical Record ends in this Information Matrix, else it shall be setlto ZERO.
and 0 and Byte 1 - These bits shall express in binary notation a number that is one less than.fhe number of bytes of

this Logical Record that are contained in this Information Matrix. Bit 0 of Byte 1 is the least significant bit. If bit 7 of Byte 4

of a Format Block is set to a ONE, this number shall also include the CRC bytes if they are in this\Information
Rule 2:|When bit 7 of Byte 4 of a Format Block is set to a ONE and this Logical Record ends in this Information

CRC byges shall be calculated for the User Data of this Logical Record and sequentially-entered into the cells fi lowing the

last byte
of a Log

where
Dy

n shall denote the number of User Data bytes in the Logical Record

then [

D(x) =

Gerelx

Cix)=1L

C(x) + x

of this Logical Record. As described in 15.3, the first Logical Record on thé'tape is Logical Record 0. The first byte
ical Record is Byte 0. The two CRC bytes are computed as follows:

shall denote the kth byte of the Logical Record
shall denote the jth bit of the kth byte

=x164 x12 4 x541
(x) mod Ggefx)
-

Jj= j+8 -
144 x 124 x 104 x84 x4 XS+ X3+ x= X (CH; x’ +Cijj)
j=0

where CH(, CH|, ...., CH; are the bits of the first CRC byte (CH) and CH, is the most significant bit.

similarly CL CL,, ...., CL, are the bits of the second CRC byte (CL) and CL, is the most significant bit.

Rule 3:

When User Data is to be compressed by the tape sub-system, the algorithm for compression (see 15.4.3) shall be

applied and the compressed form of the User Data, padded with ZEROs to an even number of bytes, shall be loaded into the
Information Matrix.

Rule 4: When the number of Data bytes is less than 1 024, the remaining bytes are set to all ZEROs. Some G1 groups contain
no Data bytes (see 12.3).
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Rule 5: If this is an End of Data Block (see 12.3 and 14), bits 1 to 7 of Byte 14 shall be set to ZEROs and bit 0 of Byte 14 and
Bytes 15, 16, 17 shall express the 25-bit Physical Block ID of one less than the Physical Block ID of the first End of Data
Block on this tape.

9.2.1.2 Group 2 (G2)
A G2 group shall consist of a G1 group with the addition of two CRC bytes.
The two CR(Q

They are gengrated as follows:
D, is the byte in column ¢ and row r
where:
k=0to103]
k= (10c + r)|if c is even
k=(10c + r 4 510), if c is odd
c=0to51
r=0to 19
Dy o Dy ys---s [Dy 7 denote the 8 bits of D, where D, 5 is the high order bit.
j=1

J=

J

k=1037
D(x)= X| D,(x)

k=

8(1039-k)
X

Gere®) =xP+x12+ x5 + 1
C(x) = D(x) mod Gpc(x)
k=17

k
Coyx+ 3124 x104+ BT+ x5+ 3 +x= X (CHx
k=0

+

L)

where

CH,, CH,, ...., CH are the bits of the first CRC byte (CRC1), CH, being the most significant bit.
CLy, CL,, .... , CL, are the bits of the second CRC byte (CRC2), CL, being the most significant bit.
9.2.1.3 ECC

For the Error-Correcting Code (ECC), the (30,26,5) Reed-Solomon code is used for the horizontal code, and the (24,20,5)
Reed-Solomon code is used for the vertical code.

This yields two types of check bytes:
—  Horizontal EC bytes
— Vertical EC bytes
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TIA] denotes a linear transformation on the 8-bit byte A.

T'1[B] denotes the inverse transformation and defines the transformation in the following way:

B=T|A]and A=T[B]

Ag Ay ..... , Aq are the 8 bits of A (A, being the most significant bit) and B, B, ..... , B, are the 8 bits of B (B, being the
most significant bit.)

ISO/IEC 12246:1993 (E)

These fransformations are defined by the following:

By = Aj+A,+A3+Aq A, Ap=B;

B, = Ah+A+Ag+A, A, =B,

B, = Aj+Ag+A, A, =B4+B,

By = Ay+A | +Ag Ay =B,+Bg+B,
B,= All A4 =B +Bs+Bg+B,
Bs=Aj, Ag=By+B,+Bs+Bg
B¢ = A1 +A,+Ay+A, Ag = B3+B4+Bs

By = Ap+A | +Ay+Ag A, =B,+By+B,

The fi¢gld generator for GF(28) is

G (%)

=xd e+ 3 +x2 4+ 1

B is an| element of GF(28) such that

Wherd B, B, .... , B; are the bits.ef-B, B, being the most significant bit.

G(x)

~

Pt
=:)
b
R
>

]
o

i=2 ;
= [I(x+a)
i=-1

92.13.1 Graup 3 (G3)

AG3

proup-shall consist of a G2 group with the addition of the Horizontal EC bytes.

D, denotes the bytes in the G2 group where ¢ is the column number (0 to 51) and r is the row number (0 to 19).

DHE (x) denotes the polynomial whose coefficients are the transforms of the bytes in the even columns of row r. T[CRE ]
denotes the transforms of the Horizontal EC bytes in the even columns of row r. CRE, , denotes the Horizontal EC bytes in
the even columns of row r.

k=25

29—k
DHE, (x) = EO T[Dw] x

r=0,1,....,19
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k=4
DHE, (x)modG(x) = X T|CRE, ,] x
k=1 ’

CRE,,=T!
k=1234
CRE, shall

[TICRE},,1]

the contents of the cell in column ¢ and row r where ¢ = 50 + 2k.

Similarly, DHO ,(x) denotes the polynomial whose coefficients are the transforms of the bytes in the odd|columns of|
TICRO,,] dgnotes the transforms of the Horizontal EC bytes in the odd columns of row r. CRO, , denoles'the Horizontal EC

bytes in the

DHO, (x) =

r=0,1, ...,

DHO, (x)m

CRO, = T
k=1234

CRO,, shall
92.1.3.2 (
A G4 group

D, denotes

d columns of row r.

k=25

—k
T T|D »
k=0

(2k+l),r] X

pdG (x) = 2 T[CRO ]

[TICRO, I

be the contents of the cell in column ¢ and’row r where ¢ = 51 + 2k.

broup 4 (G4)

shall consist of a G3 group with\the addition of the Vertical EC bytes.

each byte in the G3 group.consisting of all columns in rows 0 to 19 where c is the column number (0 to 59

is the row ngmber (0 to 19).

DV (x) deng

transforms of the Vertical EC-bytes in column c. CC_ ; denotes the Vertical EC bytes in column c.

k=19
23—k
DV, = 3 PR
c=0,1,..,59
k=4 4—k
DV_(x)modG(x) = X T[CCC k] X
k=0 ’

CC,y = THTICC ]

k=1234

CC, 4 shall be the contents of the cell in column ¢ and row r where r = 19 + £.

40

ow r.

and r

tes the polynomtial-whose coefficients are the transforms of the bytes in column c. T[CC ;] denofes the


https://standardsiso.com/api/?name=e175f9f882bde0236957b08d67435506

ISO/IEC 12246:1993 (E)

10 Method of recording
The method of recording shall be NRZ1 (non-return to ZERO, change on ONEs).
— A ONE is represented by a flux transition at the centre of a bit cell.

— A ZERO is represented by the absence of flux transitions from the bit cell.

10.1 | Physical recording density

The maximum physical recording density shall be 2 236 ftpmm and occurs for a pattern of all ONEs. The ‘résulting nominal
bit cell jength is 0,447 pm.

10.1.1| Long-term average bit cell length

The lonlg-term average bit cell length for each track shall be measured over a minimum of 440 083 consecutive] bit cells. It
shall be within 0,20 % of the nominal bit cell length.

10.1.2| Short-term average bit cell length

The shqrt-term average bit cell length (STA) shall be the average taken over any 16 bit cells. The short-term avefage bit cell
length shall be within 0,35 % of the long-term average bit cell length for the preceding track.

10.1.3| Rate of change

The ratg of change of the short-term average flux transition cell length; taken over any two consecutive 16-bit ¢ell lengths,
shall nat exceed 0,05 %.

| STA, | STA,., l

l 16 Channel Bits

16 Channel Bits ]

Rate of change = 100 % x |STA, - STA,,, |/STA,

10.2 | Bit shift

The maximum displacement of any ONEs zero crossing, exclusive of missing pulses, shall not deviate by morg than 25 %
from the expected position as défined by the average bit cell length.

See annex B for the method-of measurement.
10.3 | Read signala@mplitudes
10.3.1| Amplitude of data signals

The signal arfiplitude averaged over a minimum of 1 800 flux transitions at 2 236 ftpmm, exclusive of missing pulses, shall
be between-70 % and 130 % of the Secondary Reference Amplitude.

10.3.2 Amplitude of servo signals

The servo signal amplitude averaged over any Servo Zone (see 12.6) shall be between 70 % and 130 % of a 745,33 ftpmm
signal recorded on the Secondary Standard Reference Tape with the Test Recording Current.

10.4 Erasure

In all erased areas the full width of the tape shall be a.c. erased in the direction of tape motion. After erasure, the read signal
amplitude shall be no greater than 2 % of the Average Signal Amplitude recorded at the physical recording density of
2 236 ftpmm on the same tape.
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11 Track geometry

Tape Motion

Head Motion
w
\
Track T1 Track T2
Positive
Azimuth

\V‘—— Track

Centreline

11.1  Track positions

A : Adjacent track pitch

B : Longitudinal track pitch
C : Track width

E : Recorded track length
F : Guard band

W : Tape width

6 : Track angle

42

Tape Reference Edge

Negative
Azimuth
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Each recorded track shall be of length £ = 62,651 mm % 0,144 mm. There shall be a Guard Band of width F = 1,785 mm
10,018 mm extending from the start of the recorded tracks to the Tape Reference Edge.

11.2

Track pitch

11.2.1 Adjacent track pitch

The distance A between the centrelines of any two adjacent tracks, excluding the last track recorded on this tape, measured

perpen

dicular to the track length, shall b€ between 14,0 pm and 17,0 pm.

11.2.2[ Average track pitch

The digtance averaged over any group of 60 consecutive tracks, excluding the last track recorded on(this tape,

centrel

ne of any track and the centreline of an adjacent track, measured perpendicular to the track)léngth, shal

15,4 pm and 15,6 pm.

NOTE -

11.3

[he corresponding average longitudinal distance B measured parallel to the Reference Edge of the tape is 0,181, mm nominal.

Track width

The wifdth C of a recorded track, excluding the last track recorded on this tape, shalkbe 15,5 pm £ 2,0 pm.

11.4
The an

11.5
The ed

11.6

Track angle

Straightness of track edge
ges of a recorded track shall each be contained within two parallel straight lines 5 pm apart.

Azimuth

The re¢orded bit azimuth for track T1 shall be +20,014.1°>% 0,134 5°
The re¢orded bit azimuth for track T2 shall be -9,987-9° + 0,134 5°

12
12.1

Format of a track
Channel Bit

A Channel Bit occupies a bit cell.

The Bi

t Synchronization Field;)Preamble and Postamble are specified in Channel Bits.

Each Information Segmént-Number is represented by a pattern of 10 Channel Bits (see 12.2.2).

Each 8
12.2

Lbit byte in the-Information Segment Field is represented by a pattern of 10 Channel Bits as defined in ann

Information Segment

An InfTrmation Segment shall be structured as shown in figure 24,

between the
be between

ple 6 of the centreline of each track in degrees of arc relative to th¢ reference edge shall be 4,899 1° 1 0,00] 5°.

ex C.

! INFORMATION BIT
M%‘}PON NEXT INFO | |NFORMATION SEGMENT FIELD |  SEGMENT SYNCHRONIZATION
JUNIYN SEGMENT NUMBER FIELD
N A A
300 BITS 10 BITS 20 BITS

— INFORMATION SEGMENT -

330 BITS

Figure 24 - Information Segment Layout
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12.2.1 Bit Synchronization Field

The Bit Synchronization Field shall be a 20-bit pattern comprising a leading ZERO, eighteen ONEs, and a trailing ZERO.
12.2.2 Information Segment Number

An Information Segment Number in the range of 00 to 47 shall be represented by a 10-bit pattern as defined in table 1. The

bit in the highestumbered position of the patern (bit 10)shall"be recorded Tirst.
Table 1 - Representation of the Information Segment Numbers
Infofmation Recorded Information Recorded
Segment Pattern Segment Pattern
Nefmber Number

00 1111111011 24 1011111111
01 1111111101 25 1101111101
02 1111110111 26 1101110111
03 1111110101 27 1101110101
04 1110111011 28 1011011111
05 1110111101 29 1011011101
06 1110110111 30 1011010111
07 1110110101 31 1011010101
08 1101011011 32 1110111111
09 1101011101 33 1111101111
10 1101010111 34 1111101101
11 1101010101 35 1111101011
12 1011111011 36 1101011111
13 1011111101 37 1110101111
14 1011110111 38 1110101101
15 1011110101 39 1110101011
16 1010111011 40 1010111111
17 1010111101 41 1011101111
18 1010110111 42 1011101101
19 1010110101 43 1011101011
20 1111011111 44 1011111111
21 1111011101 45 1010101111
22 1111010111 46 1010101011
23 1111010101 47 1101101011

Bit position 10 1 10 1

12.2.3 Information Segment field

The Information Segment field shall comprise 300 channel bits representing 30 data bytes unloaded from the Information
Matrix. Each row (R) of the Information Matrix shall be divided into two Information Segment fields, 00/R to 29/R and 30/R
to 59/R. These shall be numbered as shown in figure 25. They shall be unloaded in this sequence.
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ODD SEGMENT NUMBERS

(00,02.......46) (01,03.......47)
COLUMNS
Row;'OOO1----2930------
00 INFORMATION SEGMENT FIELD 00 INFORMATION SEGMENT FIELD 01
01 INFORMATION SEGMENT FIELD 02 INFORMATION SEGMENT FIELD 03
23 LINFORMATION SEGMENT FIELD 46 | |INFORMATION SEGMENT FIELD 47 ]

12.3

Figure 25 - Segment field)partitioning of the Information Matrix

Information Block

An Infgrmation Block shall consist of 48 Information Segments numbered sequentially from 00 to 47. Informatipn Segment

00 shall

Except

124
T1 and

be recorded first.

There jre six types of Information blocks: Data Block, Gap Block, Format Block, Long Tape Mark Block, Short| Tape Mark
Block and an End of Data Block (EOD). They are identified in the ID Information (see 15.4).

for the ID Information, the bytes in the G1 group of the Gap Block, of the Format Block, of the Long|Tape Mark
Block and of the ShortTape Mark Block are undefined and shall be ignored for interchange.

Physical track types

T2-are the two types of physical track (see 11.6). Each track shall be of a length equal to 140 083 channé|l bits + 100

ONE:s ¢

hannel bits.
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12.4.1 T1 and T2 track layouts

—=—— TAPE MOVEMENT
TRACK 1

LEGEND

= Servo Zones

Channel ONE Bits

Il

Search Field Zones

Information Bfocks

Il

Figure 26 - T1 and T2 track layouts

A T1 track shall consist of a preamble; eight information blocks divided and bounded by search field zones and ending|with a
postamble.

A T2 track ghall consist of a-preamble, eight information blocks divided and bounded by search field zones and servq zones
and ending with a postamble.

The Preamble for a_T1 track shall consist of 1 093 ONEs channel bits £ 50 ONEs channel bits. The Preamble for a TP track
shall consist|of 1°\503 ONEs channel bits £ 50 ONEs channel bits.

The Postamble Tor a TT track shall consist of 2 120 ONEs channel bits £ 50 ONEs channel bits. The Postamble for a T2 track
shall consist of 931 ONEs channel bits £ 50 ONEs channel bits.

12.5 Search Field Zones

All tracks shall contain Search Field Zones. Search Field Zones shall consist of a combination of Channel Bits and Search
Field Data Zones.

12.5.1 Search Field Data Zones

A Search Field Data Zone shall contain a 30 Channel Bit pattern of the sequence 011111111111111111101101111011
followed by 23 information bytes and two check bytes. All Search Field Data Zones of a recorded track shall contain the same
data. Each 8-bit information byte and each check byte of a Search Field Data Zone shall be represented by a pattern of 10
Channel Bits as defined in annex C. A recorded Search Field Data Zone shall contain 280 Channel Bits.
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ol T[] =—SYNC
T[T [1][1]0] ==—SYNC
o1 11 [0]1][1]| ~=—1ID

Do

D1

)

Dp;

D22

Ch

CL

76543210 -=—=<BIT POSITION

Figure 27 - Search'Field Data Zone

Bytes P to 2

These bytes shall contain a number that-Frepresents the number of Long and Short Tape Marks recorded from LBOT
to the previous track. These bytes en-tracks prior to the first tape mark on this tape shall contain a copnt of 0. The
number shall be incremented by one following a T1 track that contains one or more Long Tape Mark Blocks.

The number shall be not be-incremented for Short Tape Mark Blocks containing an ID Information Byte 0, bit 5 set
to ONE, indicating that the block is a rewrite. For other Short Tape Mark Blocks it shall be incremented.

Bytesp to 6
These bytes shall-contain the largest Logical Record ID number recorded on this tape prior to this track
Bytes([7 to 10
These bytes shall contain the largest Physical Block ID number contained in the previous track.
Byte 11
—This byte shall be set to alf ZEROS.
Byte 12
Bit 7 - This bit shall be set to ONE if, and only if, this is an EOD track, else it shall be set to ZERO.
Bits 6 to 0 - These bits shall be set to ZERO.
Bytes 13 to 16

These bytes shall be set to all ZEROs if the track is a Format Track. In other tracks, these bytes shall contain n-1
where n is the smallest Logical Block ID that has not had a confirmed copy recorded prior to the current track. An
exception to this is the case where n=0. In this case these bytes shall be set to all ZEROs.
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Bytes 17 to 20

If this is a Format Track these bytes shall be set to all ZEROs. Otherwise, these bytes shall contain the largest
Logical Block ID recorded on this tape between LBOT and this track.

< 1

Nerinc M1 ond N
DYWS L1 W LL

These bytes shall be set to all ZEROs.

Thege bytes shall contain the check bytes computed over the 23 information bytes of this Search Field Data [Zone.

These bytes shall be generated in the following way.

Let K be the subscript of the data (D to D,,) then
23—k

k=22
D(x)= X Dyx
k=0

Cy 3 D(x) mod (x+al)
whete a! is from GF(28) generated by
Ga(,\)=x8+x‘+x3+x2+ 1

k=22
¢, §Cy+ X D,
k=0

12.5.2 Search Field Zone Sequence of recording
12.5.2.1 T1
A T1 track shjll contain three Search Field(Zones.

The first Search Field Zone, of 3 760 Channel Bits in length, shall follow the Preamble and shall contain the sequence |of 80
ONEs Channgl Bits and the Search Field Data Zone, repeated 10 times, followed by 160 ONEs Channel Bits.

The second S¢arch Field Zone, of 3 870 Channel Bits in length, shall follow the fourth Information Block and shall cqntain
55 ONEs Chgnnel Bits, follawed by the sequence of 80 ONEs Channel Bits and the Search Field Data Zone, repeated 10
times, followad by 215 ONEs Channel Bits.

The third Seagch Field-Zone, of 2 520 Channel Bits in length, shall follow the eighth Information Block and shall contajn the
sequence of 80 ONEs Channel Bits and the Search Field Data Zone, repeated 7 times.

12.5.2.2 T2
A T2 track shall contain five Search Field Zones.

The first Search Field Zone, of 800 Channel Bits in length, shall precede the first Information Block and shall contain the
sequence of the Search Field Data Zone, 80 ONEs Channel Bits, the Search Field Data Zone and 160 ONEs Channel Bits.

The second Search Field Zone, of 360 Channel Bits in length, shall follow the fourth Information Block and shall contain the
sequence of 80 ONEs Channel Bits and the Search Field Data Zone.

The third Search Field Zone, of 800 Channel Bits in length, shall precede the fifth Information Block and shall contain the
sequence of the Search Field Data Zone, 80 ONEs Channel Bits, the Search Field Data Zone and 160 ONEs Channel Bits.
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The fourth Search Field Zone, of 360 Channel Bits in length, shall follow the eighth Information Block and shall contain the
sequence of 80 ONEs Channel Bits and the Search Field Data Zone.

The fifth Search Field Zone, of 640 Channel Bits in length, shall precede the Postamble and shall contain the sequence of the
Search Field Data Zone, 80 ONEs Channel Bits and the Search Field Data Zone.

12.6 Servo Zone

The Serfvo Zones are used for the proper positioning of the head relative to the recorded track. Only T2 tracks,shall contain
Servo Zpnes. There shall be three Servo Zones contained in a T2 track.

12.6.1 | Servo Zone 1

The firjt Servo Zone shall follow the preamble and shall contain the sequence of 797 ONES)Channel Bifs, 356 pm
(equivalent to 797 Channel Bits) recorded with 745,33 ftpmm and 957 ONEs Channel Bits.

12.6.2 | Servo Zone 2

The secpnd Servo Zone shall follow the second Search Field Zone and shall contain the sequence of 957 ONEs CHannel Bits,
356 pm [(equivalent to 797 Channel Bits) recorded with 745,33 ftpmm and 957 ONES§-Channel Bits.

12.6.3 | Servo Zone 3

The thind Servo Zone shall follow the fourth Search Field Zone and shall Contain the sequence of 957 ONEs CHannel Bits,
356 pm ((equivalent to 797 Channel Bits) recorded with 745,33 ftpmm and957 ONEs Channel Bits.

12.7 | Information Tracks

There afe five types of Information Tracks.

— Format Tracks

— Dath Tracks

— Long Tape Mark Tracks
- Gap Tracks

— End of Data Tracks

12.7.1 | Format Track
A Format Track shall contain Format-Blocks (see 15.4.3). The first Format Block of the first Format Track shzllFscomain a
1

Physical Block ID Number of zero..Physical Block ID Numbers shall be assigned in ascending order to all blocks in every
track as|described in 15.1. Thé-end of the LBOT area is at the conclusion of the 320th Format Track. The eighth Block of the
320th Fermat Track shall centain a Physical Block ID Number of 2 559 {2 559=(320x8)-1}.

12.7.2 | Data Track
A Data Track shall.contain Data Blocks and/or Gap Blocks and/or Short Tape Mark Blocks (see 15.4.1, 15.4.2, 15(4.4).
12.7.3 | Long\Tape Mark Track
A Long [Tape Mark Track shall contain [.ong Tape Mark Blocks (see 154 4)
12.7.4 Gap Track

All blocks in a Gap Track shall be Gap Blocks (see 15.4.2). Gap Tracks may, with the following exceptions, occur anywhere
and in any quantity:

a)  Gap Tracks shall not occur in the LBOT area.
b)  Gap Tracks shall not occur between the Long Tape Mark Tracks of a single Long Tape Mark.
¢)  Gap Tracks shall not occur between EOD Tracks.

12.7.5 End of Data Track
An End of Data Track shall contain End Of Data Blocks as described in 15.4.5.
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13

Tape Mark

There are two types of Tape Marks that may be used to delimit groups of recorded User Data.

13.1 Lo

ng Tape Mark

A Long Tape Mark shall consist of two Gap Tracks, two Long Tape Mark Tracks and two Gap Tracks. A Long Tape Mark

shall start 01

Except for t

Tracks of a

13.2 Sh

A Short Tap

NOTE - A Sho|

a T T physical rack.

L_ong File Mark.
brt Tape Mark

e Mark shall comprise one Physical block.

It Tape Mark may be rewritten (see clause 16). A Short Tape Mark Block may precede rewrites of Data.Biocks or subsequent Data Bl

precede a rewrite of a Short Tape Mark.

14

The End of
of Data sh

En

d of Data

Data on this tape shall be indicated by the sequence of two Gap TraCks followed by 600 End of Data Trac
begin on track T1.

I
When apleding data, the End of Data Tracks shall be overwritten.

15
Each of the

Column 00
Start/End L4

ID

Information

shall contain information pertaining to the:Logical and Physical partitioning of User Data Blocks, Bloc
bgical Record Flags, and other subsystem'control information.

8 Information Blocks of a track contains 14 bytés of ID Information. These bytes are supplied and used
tape sub-sygtem for management of the tape sub-system.-Within the Information Matrix field, Rows 00 to Row 13, all

15.1 Physical Block ID

The Physicgl Block ID is a count, starting.with 0, that shall be incremented by one for each block recorded on this tap
of Byte 7 arjd Bytes 11 to 13 shall express this 25-bit count in the ID Information of all block types. Bit 0 of Byte 13 |
the least significant bit of this 25-bit count. The Physical Block ID for the first Physical Block following the LBOT ar
be 2 560.

gical Block ID

Block ID.is'a count, starting with 0, that shall be incremented by one for each Data Block, Long Tapg

e Physical Block ID, the ID Information (see 15.4.4) shall be the same for all blocks of the two Long-Filg Mark

pcks may

ks. End

by the
within
K Type,

e. Bit 7
shall be
ea shall

Mark,

Short Tape [MarkBlock or End of Data recorded from LBOT. Bit 4 of Byte 0 and Bytes 1 to 3 shall express this 25-bjt count

in the ID Infformation of a Data Block, of a Long Tape Mark Block, of a Short Tape Mark Block or of an End of Dat:
Bit 0 of By igni i i i

Block.

This count shall not be incremented for, and shall not be changed in, a rewritten Data Block or a rewritten Short Tape Mark

Block.

15.3 Logical Record ID

The Logical Record ID is a count, starting with 0, that shall be incremented by one for each Logical Record, Long Tape Mark
or Short Tape Mark written on this tape from LBOT. Bits 0 to 6 of Byte 7 and Bytes 8 to 10 shall express this 31-bit count in
the ID Information of a Data Block having an even numbered Logical Block ID, of a Long Tape Mark Block, of a Short Tape

Mark Block or of an End of Data Block. Bit 0 of Byte 10 is the least significant bit of this 31-bit count.

154
The content of bits 3 to 0 of Byte 0 identify the block type.

Block type
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3210
0000 DataBlock with uncompressed User Data

0001 Data Block where the first Logical Record is compressed and the second Logical Record, if present, is not
compressed.

0010 Data Block where the second Logical Record is compressed and the first Logical Record is not compressed.

0011 DataBlock where both the first and second Logical Records are compressed.
0100 Shall not be used
0101 Shall not be used
0110 Shall not be used
0111 Shall not be used
1000 Shall not be used
1001 Shall not be used
1010 Long Tape Mark Block
1011 Short Tape Mark Block
1100 Format Block

1101 Shall not be used
1110 GapBlock

1111 End of Data Block

Data Block

Bits 7 and 6 - These bits shall be set to ZEROs.
Bit 5 - This bit shall be set to ONE if this is.a rewrite of a previous Physical Block, else it shall be set to ZERO.
Bit 4 and Bytes 1, 2, and 3 - These bits Shall express the Logical Block ID as described in 15.2.
Bits 3 to 0 - These bits shall expressthe Block Type as described in 15.4.

Bit 7 - This bit shall be-set-to ONE if a second Logical Record is the last Logical Record in this Physical Block, else
it shall be set to ZERQO:

Bit 6 - This bit-shall be set to ONE if a second Logical Record ends in this Physical Block, else it shall be set to
ZERO.

Bit 5 - This'bit is set to ONE if a Logical Record starts in the first data position, 00/14, in this Physical Block, else it
shall-be set to ZERO.

Bit 4 - This bit shall be set to ONE if the first Logical Record of this Physical Block ends in this Physica] Block, else

1t shall be set to ZERO.

Bits 3 and 2 and Byte 6 - These bits shall express the 10-bit count of the number of bytes within this Physical Block
of the second Logical Record. Bit O of Byte 6 shall be the least significant bit of this count. The count includes CRC
bytes if bit 7 of Byte 4 in the Format Block is set to a ONE.

Bits 1 and 0 and Byte 5 - These bits shall express the 10-bit count of the number of bytes within this Physical Block
of the first Logical Record. Bit O of Byte 5 shall be the least significant bit of this count. The count includes the CRC
bytes if bit 7 of Byte 4 in the Format Block is set to a ONE.

Bit 7 and Bytes 11, 12, and 13 - These bits shall express the Physical Block ID as described in 15.1.
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Bits 6 to 0 - If this Data Block has an even numbered Logical Block ID, the contents shall be as defined in 15.3. If
this Data Block has an odd numbered Logical Block ID these bits shall be set to ZEROs.

Bytes 8 to 10
If this Data Block has an even numbered Logical Block ID, the contents shall be as defined in 15.3. If this Data
Block has an odd numbered Logical Block ID these bytes shall express the 3-byte count, starting with 0, of the
numoer-o+-the-ne ape-Mark-on-thistape-Bit 0-of Byte 10-is-the le ignificant-bit-of-this-cour

15.4.2 Gap Block

Byte 0
Bits|7 to 4 - These bits shall be set to ZEROs.
Bits|3 to O - These bits express the Block type as described in 15.4.
Bytes 1to 4
These bytes shall express the four-byte count, starting with 0, of the next Logical Record ID on this tape.
Bytes 5 and §
These bytes shall be set to ZEROs.
Byte 7

Bit T and Bytes 11, 12, and 13 - These bits shall express the Physical Block ID as described in 15.1.
Bits|6 to 0 and Bytes 8 to 10 - These bits shall be set to ZEROs.
15.4.3 Format Block

Byte 0
Bits|7 to 4 - These bits shall be set to ZEROs.
Bits|3 to 0 - These bits shall express the.Block type as described in 15.4.
Bytes1to 3
These bytes shall be set to ZEROs.
Byte 4
Bit 7 - This bit shall\be set to ONE on tapes that have two CRC bytes calculated for and appended to each Liogical
Record on this tape; else it shall be set to ZERO (see 9.2.1.1.2).
Bit 6 - This-bit'shall be set to ONE on tapes with rewrites of Information Blocks disallowed, else it shall be]set to
ZERO.
BitslSta O and Byte S - These bits shall be set ta ZEROs
Byte 6
This byte identifies the registered Processing Algorithm (see 3) applied by the tape sub-system to Logical Records.
All ZERO:s indicates that no data compression was applied.
Byte 7

Bit 7 and Bytes 11, 12, and 13 - These bits shall express the Physical Block ID as described in 15.1.
Bits 6 to 0 and Bytes 8 to 10 - These bits shall be set to ZEROs.
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