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Foreword

International Organization for Standardization) and IEC (the International Electrotechnical Co
specialized system for worldwide standardization. National bodies that are members of ISO pr-lE(
development of International Standards through technical committees established by the respective’ orgd
particulpr fields of technical activity. ISO and IEC technical committees collaborate in fields of mut
international organizations, governmental and non-governmental, in liaison with ISO and IEC;\also take p3

In the field of information technology, ISO and IEC have established a joint technical®~committee, 1S(
International Standards adopted by the joint technical committee are circulated to national bodies for vot
International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 15757 was prepared by ECMA (as ECMA-249)\and was adopted, unde
procedyire”, by Joint Technical Committee ISO/IEC JTAnfgrmation technologyin’ parallel with its approva
bodies pf ISO and IEC.

Annexgs A to J form an integral part of this International Standard. Anpex-K is for information only.
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Information technology — Data interchange on 8 mm wide magnetic tape

cartr

1

idge — Helical scan recording — DA-2 format

Section 1 - General

Scope

This In

enable physical interchange of such cartridges between drives. It also specifies the:guality of the recordeg
method and the recorded format, thereby allowing data interchange between drives, by means of such ma

Inform
interchd

2

2.1

A magr
this Inte
2.2

A drive
Standa
of confq

to process data from the host prior to allogating data to physical blocks.

2.3
A syste

Standa
able to

3

The fol
Standa
agreen
editions

ernational Standard specifies the physical and magnetic characteristics of a 8 mm wide magn

ion interchange between systems also requires, at a minimum, agreement between the interch
inge code(s) and the specifications of the structure and labelling of the information on the interchal

Conformance

Magnetic tape cartridges
etic tape cartridge shall be in conformance with this International Standard if it satisfies all manda
rnational Standard throughout the extent of the tape.

Generating drive

generating a magnetic tape cartridge for.interchange shall be entitled to claim conformance w
d if all the recordings that it makes on a tape meet the mandatory requirements of this Internatio
rmance shall state whether or not one-6r more registered compression algorithm(s) are impleme

Receiving drive

m receiving a magnetic tape)cartridge for interchange shall be entitled to claim conformance
d if it is able to handle any recording on this tape according to this International Standard. A re
Fecognize the use of a(data compression algorithm and make the algorithm registration number av|

Normative references

owing standards contain provisions which, through reference in this text, constitute provisions
d. At the time of publication, the editions indicated were valid. All standards are subject to reyv

of<the” standards indicated below. Members of IEC and ISO maintain registers of currently

etic tape cartridge
signatsnghe recor
hjnetic tape cartridg

ange parties upor
hged cartridge.

itory requirements

ith this Internation
hal Standard. A cl
nted within the sys

vith the Internatior
ceiving dreve shall
Rilable to the host.

of this Internation:
ision, and parties

ents based on this International Standard are encouraged to investigate the possibility of applying the most re

valid Internation:

Standa

ds:

ISO 527-1:1993,
ISO 1302:1992,
ISO/IEC 11576:1995,

Plastics — Determination of tensile properties — Part 1: General principles.

Technical drawings — Method of indicating surface texture.

of data.
IEC 950:1991, Safety of information technology equipment
4 Definitions
For the purposes of this International Standard, the following definitions apply.

Information technology — Procedure for the registration of algorithms for the lossless compression
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4.1 a.c. eraseA process of erasure utilizing alternating magnetic fields of decaying intensity.

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

4.3 append point: The first physical block on the first track 1 following the two gap stripes that precede a Long File
Mark, Set Mark, or EOD and follow the last track pair containing any portion of a logical block

4.4 Average Signal Amplitude:The average peak-to-peak value of the signal of a read head measured over a
minimum of 3 000 flux transitions, exclusive of missing pulses.

4.5 azimuth: The angular deviation, in degrees of arc, of the recorded flux transitions on a track from a line normal to
the track centreline.

4.6 back surface:The surface of the tape opposite to the magnetic coating used to record data.

4.7 bit cell: A distance along the track allocated for the recording of a channel bit.

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

4.9 cartridge: A case containing magnetic tape stored on twin reels.

4.10 Channel bit: A bit after 8-10 transformation.

4.11 Cluster: A group of sequential blocks of the same block type.

4.12 Cyclic Redundancy Check (CRC) characterA character derived from-information contajned in data

bytes that|are used for error detection.

4.13 Digital Sum Variation (DSV): The integrated value of Channel bits-taken from the beginning of each track
counting § ONE as +1 and a ZERO as -1.

4.14 Error Correcting Code (ECC): A mathematical procedure ‘yielding bytes used for the fetection and
correction|of errors.

4.15 File Mark: A mark recorded on the tape at the request . of the host system to separate files or o provide a splice
point. Thig format provides for Long or Short File Marks.

4.16 flux transition spacing: The distance along a track’between successive flux transitions.

4.17 Logical Beginning of Partition (LBOP);\The point in a partition where a recording |of data for
interchange commences.

4.18 Logical Block: Information (data, file marks; or set marks) sent from the host to the tape drive t¢ be recorded.

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

4.20 Master Standard Reference-TapeA tape selected as the standard for Signal Amplitude, [Typical Field,
Overwriteand Resolution.

NOTE - The|Master Standard Reference Tape(has'been established by Pericomp Corporation.

4.21 Partition: A formatted length of tape used to record data. Partitions are used to divide the [tape into shorter
updatable|areas.

4.22 Physical Begifning of Partition (PBOP)The point along the length of tape at which a partition begins.

4.23 Physical Beginning of Tape (PBOT)The transition from the tape leader to the opaque arga of the splice
by which the translucéntleader tape is joined to the magnetic tape.

4.24 PhysicalVEnd of Partition (PEOP):The point along the length of tape at which a partition enfls.

4.25 Physical End of Tape (PEOT)The transition from the opaque area of the splice to the trapslucent trailer
tape.

4.26 physical recording density:The number of recorded flux transitions per unit length of track, expressed in
flux transitions per millimetre (ftpmm).

4.27 Read Back Check (RBC)A Read Back Check occurs when, while writing, the data is read by trailing heads
and checked for errors.

4.28 Reference FieldThe Typical Field of the Master Standard Reference Tape.

4.29 Secondary Standard Reference Tape (SSRTA:tape the performance of which is known and stated in
relation to that of the Master Standard Reference Tape.

NOTE - Secondary Standard Reference Tapes can be ordered under the Part Number SSRT/M.AME/PC97, from Pericomp Corpaoratiobrité, H
Natick, MA 01760, USA.
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In principle, such tapes will be available for a period of 10 years from the first edition of this International Standaeder,Howagreement between

ISO/IEC

JTC land Pericomp, this period may be shortened or extended to take account of demand for such tapes.

It is intended that these be used for calibrating Tertiary Reference Tapes for use in routine calibration.

4.30
4.31

4.32

4.33
supply
4.34

4.35

4.36
density

5
5.1

e Am
valu

» Letters and digits in parentheses represent numbers in hexadegimal notation.

e The

* Numbers in binary notation and bit combinations are-fepresented by strings of digits 0 and 1.

Set Mark: A mark recorded on the tape at the request of the host system to separate a set of data or to provid
splice point.

Standard Reference Amplitude (SRA)The Average Signal Amplitude derived from the Master Standard
Reference Tape, using the Test Recording Current at 3 819 ftpmm.

Standard Reference Current (Ir): The current that produces the Reference Field.
Tape Reference EdgeThe lower edge of tape as seen when viewing the recording surface

reel to the ohserver's righf

of the tape with the

Typical Field: In the plot of the Average Signal Amplitude against the recording\field at the

Conventions and Notations
Representation of numbers

setting of a bit is denoted by ZERO or ONE.

Test Recording Current (TRC): The current used to record the SRA. The TRC is 155 tirlnes the Standard
Reference Current.

Track: A diagonally positioned area on the tape along which a series of magnetic trahsitions may be recorded.

bhysical recording

of 3 819 ftpmm, the minimum field that causes an Average Signal Amplitude equal-to 90% of th¢ maximum Averac
Signal Amplitude.

pasured value is rounded off to the least significant digit of the cerresponding specified value. It implies that a speci
e of 1,26 with a positive tolerance of +0,01, and a negative tolerance of -0,02 allows a range of measured values fr
1,235 to 1,275.

* Numbers in binary notation and bit combinations~are shown with the most significant byte to the lef{, and with the mo

sign
* Neg

e Ine
sign

ficant bit in each byte to the left.

htive values of numbers in binary notation are given in Two’s complement.

hch field the data is processed so that the most significant byte (byte 0) is processed first. Within each byte the r
ficant bit (numbered 7 in an 8-bit byte) is processed first, least significant bit is numbered 0 and ig processisd last. T

ordgr of processing applies also to the data input to the Error Detection and Correction circuits and o their output, unle

othgrwise stated.

52

The naines of entities, e.g-specific tracks, fields, etc., are given with a capital initial.

5.3

Names

Reserved-ields

Fields marked resv are reserved for future format extensions and all bits in these fields shall be set to ZERO.

CRC
BID
ECC
EOD
FID
LBOP
LID
Isb
LSB
msb
MSB
PBOP

Ac€ronyms

—CyclicRedurmdarncy €heck
Block Identifier

Error Correction Code

End of Data

File Identifier

Logical Beginning of Partition
Logical Block Identifier

Least Significant Bit

Least Significant Byte

Most Significant Bit

Most significant Byte
Physical Beginning of Partition
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PBOT Physical Beginning of Tape

PEOP P

hysical End of Partition

PEOT Physical End of Tape

PID Physical Identifier

RBC Read Back Check

SID Stream ldentifier

SMID Set Mark Identifier

SRA  Standard Reference Amplitude

SSRT Secondary Standard Reference Tape
TRC  Test Recording Current

7 E
The condi

Cartridges

cause permanent damage.

7.1

Unless otherwise specified, tests and measurements made on the cartridge to check-the requirements
Standard shall be carried out under the following conditions

temperature: 2 +2°C

relative hymidity: 40 % to 60 %

conditionipg period

before testing: 24 h

7.2 Operating environment

Cartridgeg used for data interchange shall be capable of operating‘under the following conditions
temperature: & to 45C

relative hymidity: 20 % to 80 %

wet bulb temperature: 26 max.

The avergge temperature of the air immediately surrounding the tape shall not eX€eed 45

Conditioni
above val

H + al Qo f ot
IVITUTTITITTIU ATTU o AaltTly

ions specified below refer to the ambient conditions immediately surrounding the cartridge.

exposed to environments outside these limits may still be able to function usefully; however, s

Testing environment

ng before operating: If a cartridgelhas been exposed during storage and/or transportation to co
les, before use the cartridge shall be conditioned in the operating environment for a time at least

0O ISO/IEC

uch exposure may

of this Internation

hditions outside th
equaldo the perio

during which it has been out of the opefating environment, up to a maximum of 24 h..
7.3 Storage environment

The following conditions shall be.observed during storage

temperature: H1o'32C

relative hymidity: 20 % to 60 %

stray maghetic field: shall not exceed 4 000 A/m at any point on the tape.
There shdll be Ap-deposit of moisture on or in the cartridge.

7.4 Transportation

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

7.5

Safety

The cartridge shall satisfy the safety requirements of Standard IEC 950 when used in the intended manner or in any foreseeab
use in an information processing system.

7.6

Flammability

The cartridge shall be made from materials that comply with the flammability class for HB materials, or better, as specified in
Standard IEC 950.
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Section 2 - Requirements for the case

8 Dimensional and mechanical characteristics of the case
8.1 General

The cartridge shall consist of the following elements:

— acase

— recognition holes
— awrite inhibit mechanism

— twin|reels containing magnetic tape
— alogking mechanism for the reels

Dimengional characteristics are specified for those parameters deemed to be mandatory for interchange
the carfridge. Where there is freedom, of design, only the functional characteristics of the elements desd
the figufes a typical implementation is represented in third angle projections.

Figure is a perspective view of the cartridge seen from the top.

Figure is a perspective view of the cartridge seen from the bottom.

Figure is a perspective view of Reference Planes X, Y and Z.

Figure shows the front side with the lid closed.

Figure shows the left side with the lid closed.

Figure shows the top side with the lid closed.

Figure shows the right side with the lid closed.

Figure shows the rear side with the lid closed.

Figure shows the bottom side, datum and support areas,

Figure 10 shows the bottom side with the lid removed.

Figure 11 is the enlarged view of the datum and recognition holes.

Figure 12 are the cross-sections through the light path.holes, the recognition holes and the write-in
Figure 13 shows details of the lid when closed, rotating and open.

Figure 14 shows the details of the lid release insertion channel.

Figure 15 shows the lid lock release requirements.

Figure 16 shows the reel lock release requirements.

Figure 17 shows the reel unlock force direction.

Figure 18 shows the lid release force:direction.

Figure 19 shows the lid opening fofce direction.

Figure 20 shows the light path and.light window.

Figure 21 shows the internal tape path and light path.

Figure 22 shows the cartridge’reel and a cross-section view of the cartridge reel.
Figure 23 is a cross-sectionview of the cartridge reel interface with the drive spindle.
Figure 24 shows the tape access cavity clearance requirements.

The dinpension are referréd,to three orthogonal Reference Planes X, Y and Z (see figure 3).
Plane X is perpendicglar'to Plane Z and passes through the centres of the Datum Holes A and B.
Plane Y is perpendicular to Plane X and Plane Z and passes through the centre of Datum Hole A.
Datum prea A;B and C shall lie in Plane Z.

8.2 ©verall dimension (figures 5 and 6)

and compatible u
ribed ardrindicatec

hibit hole.

The length of the case shall be
1 = 62,5 mmt 0,3 mm

The width of the case shall be
> = 95,0 mmt 0,2 mm

The distance from the top of the case to Plane Z shall be
I3 =15,0 mmt 0,2 mm

The distance from the rear side to Plane X shall be

4 =47,35 mmt 0,15 mm
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The distance from the right side to Plane Y shall be

13
8.3

= 13,0 mnt 0,1 mm

Holding areas

0O ISO/IEC

The holding areas shown hatched in figure 6 shall be the areas along which the cartridge shall be held down when inserted in
the drive. The distance of the holding areas from Plane X shall be

lg
The width

I7

=12,0 mm max.
when measured from the edge of the case shall be

= 3,0 mm min.

8.4

The cartri
consist of

Cartridge insertion

lge shall have asymmetrical features to prevent insertion into the drive in other than the correct
an insertion channel, a recess and an incline.

The inserfjon channel (figures 4 and 14) shall provide for an unobstructed path, when the lid is,el6sed and Ig

lid. The di
g
There sha
lg
l1
An additio

stance of the insertion channel from Plane Y shall be

=79, 7 mmt 0,2 mm

Il be a chamfer at the beginning of the insertion channel defined by
=1,0 mn 0,1 mm

5= 1,5 mm+ 0,1 mm

hal chamfer further into the insertion channel shall be defined by

h = 0,7 mm= 0,1 mm

y=1,0 mmzt 0,1 mm

b = 3,8 mm+ 0,1 mm

The innerfnost width of the insertion channel shall be

I
The thickr

l1
There sha
l1
l1
The lid sh
l1
The distar

I

1 = 1,0 mm min.

ess of the lid shall be

b=1,2 mmt 0,1 mm

Il be a chamfer on the lid defined by

b= 0,8 mm+ 0,1 mm

b = 1,2 mmt 0,1 mm

bl extend from theZcase a distance of

= 0,5 mmt 0y'mm

ce from-the left side of the case to the lid lock shall be

h = 0,2(mm+ 0,2 mm

The heigh

[ ofthe insertion area shall be

lo0=2,3 mm min.

+0,2 mm

lo1=2,5mm

-0,0 mm

orientation. These

cked,he unlock t

The recess is located on the right side of the cartridge. The position and dimensions (figures 5, 7 and 10) shall be defined by

loo = 7,5 mm max.

lo3=11,0 mmt 0,2 mm

lo4=1,5 mmt 0,1 mm
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The depth of the recess shall be

lo5=1,5 mm+ 0,1 mm

7:1998 (E)

The incline (figure 13a) is part of the lid structure. The distance of the incline from Plane X shall be defined by

+ 0,0 mm
|26 =7,7mm
-2,5mm

The angle of the incline shall be

The inc

a;=2FP+1°

line shall end when it intersects the radiuésee clause 8.13).

8.5

Window (figure 1)

A windpw may be provided on the top side so that parts of the reels are visible. The window, if provid

beyond
8.6

the height of the cartridge.
Loading grips (figures 5 and 7)

The catftridge shall have recessed loading grips on each side to aid an automatic loading'mechanism.

The dis

The dis

The wid

The de

and the

8.7

A portig
the size

The ardg

The po

The de
8.8

fance from Plane X to the centreline of the loading grip shall be

log = 39,35 mnmt 0,20 mm;

fance from Plane Z on the bottom side and from the top side shall be
log=1,5 mm+ 0,1 mm;

th of the indent shall be

I30=5,0 mmz 0,3 mm;

pth of the indent shall be

I31=2,0 mmz 0,2 mm;

angle of the indent

ap =90 + 5°

Label areas (figures 6 and-8)

n of the rear side of the cartridge and a portion of the top side of the cartridge may be used for lal
of the labels shall not interfere\with the operation or clearance requirements of the cartridge comg

Sition and dimensions 0f the label area on the rear side shall be defined by
[32 = 0,5 mm min.

l33=1,5 mmnlip!

[34 = 80,0-mym max.

pth of the-tabel areas shall be 0,3 mm max.

Datum areas and datum holes

ed, shall not exter

bels. Thangosition
onent parts.

a used for labels on the tep side shall not extend beyond the inner edge of the holding areas ldefimge. by

The an

{ [ A VRPN TS | B LSO Y | =/ £ P - LaaN [y : "
didl Uatudrit arcds A, D diliua L Shidil e 1T Fidalic £ (ST TTYUlcs I, LU dliu L1). TTICy UCLTITTe Ui

ertical position of

cartridge in the drive. Each shall have a diamdieequal to 6,0 mnt 0,1 mm and be concentric with the respective datum

hole.

The centres of datum holes A and B lie in Plane X.

The centre of the circular datum hole A shall be at the intersection of planes X and Y (see figure 10).

The distance from the centre of datum hole B to Plane Y (see figure 9) shall be

I35 = 68,0 mmt 0,1 mm

The distance from the centre of the circular datum hole C to Plane Y (see figure 11) shall be

l36 = 10,20 mmt 0,05 mm
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The distance from the centre of datum hole D to Plane Y (see figure 11) shall be
I37=79,2 mmt 0,2 mm

The distance from the centres of datum holes C and D to Plane X (see figure 10) shall be
I3g = 36,35 mmt 0,08 mm

The thickness of the case in the datum areas shall be
I39=1,2 mm+ 0,1 mm

The diameter at the bottom of datum hole A and datum hole C shall be

0O ISO/IEC

| 4p="2;6mmmmin:
The deptH of the holes shall be
I4p = 4,0 mm min.
The uppel diameter of datum holes A and C shall be
+ 0,05 mm
I4h = 3,00 mm
- 0,00 mm
This diamgter shall be to a depth of
I2f = 1,5 mm min.
There shgfll be a chamfer around the outside of datum hole A and datum hole © defined by
I44= 0,3 mm max.
ad=45+1°
The width|at the bottom of datum holes B and D shalkfe
The deptH of the holes shall bg.
The dimensions at the top of the holes shall be

I46= 3,5 mmt 0,1 mm
+ 0,05 mm
I46= 3,00 mm
- 0,00 mm

r1=121,75 mmt 0,05 mm
This width shall be to a depthy.
There shdfll be a chamfer around the outside of datum holes B and D defiggdrinas.

8.9 Support areas(figure 9)

The cartrifige Support aréas are shown shaded in figure 9. Support areas A’, B’ and C’ shall be coplanar with Datum areas A, |

and C, regpectively, within 0,1 mm. Support area D’ shall be coplanar with Plane Z within 0,15 mm.
The aread withityg'0f.the edge of the cartridge shall be recessed from the Support Areas.

I46 =8,5mmt 0,1 mm

Support ateas A’ and B’ shall extend from Plane X towards the front of the case a distance

l47=10,0 mmt 0,1 mm

Support areas A’ and B’ shall extend from the centre of the Datum holes toward the outside of the case lgdistance

Support areas A’ and B’ shall extend from the centre of the Datum holes toward the inside of the case a distance of

l4g=11,0 mmt 0,1 mm
Support areas A’ and B’ shall extend from Plane X toward the rear of the case a distance of

I50= 7,0 mmt 0,1 mm


https://standardsiso.com/api/?name=eef34fd0e82b55f6de9696542f525382

OISO/IEC ISO/IEC 15757:1998 (E)

The distance of Support areas C’ and D’ from Plane X shall be
I51 = 30,0 mmt 0,1 mm

The dimensions of Support areas C’' and D’ shall be definéglland
5o =5,5 mm+ 0,1 mm
l53 = 64,5 mmt 0,2 mm

8.10 Recognition holes (figures 10, 11 and 12)
There shall be 5 recognition holes numbered 1 to 5 as shown in figure 11.

The ceptre-efrecognitionhote—tshaltbedefinedby——m—mmmmm8M8 M
I54 = 43,35 mmt 0,15 mm

I57=6,4 mm= 0,1 mm

The centre of recognition hole 2 shall be definetshyndls7.

The ce:[tre of recognition hole 3 shall be definedshynd
I5g = 79,0 mmt 0,2 mm

The centre of recognition hole 4 shall be defined by

Is5 = 3,7 mm= 0,1 mm

Is6 = 2,3 mm 0,1 mm

The centre of recognition hole 5 shall be definetsgwandlsg.

All recdgnition holes shall have the cross-section E-E and F-F¢shown in figure 12 and shall have a dianeter af 3,0 mm
mm.

The depth of a closed recognition hole below Plane Z shall be
+0,3 mm
Isg=1,2 mm
-0,1 mm
The depth of an open recognition hole below Plane Z shall be
l6o = 5,0 mm min.

One of the cross-sections shows a recegnition hole closed by a plug. The other shows one hole with the plug punched out
the other hole closed by a plug. These plugs shall withstand an applied force of 0,5 N max. without being|punched out.

This International Standard prescribes the following states of these holes.

- Recpgnition hole 1 shall'be open.
- Recpgnition hole 2 shall be open
— Recpgnition hole 3)shall be open
- Recpgnition hole”4 shall be closed.
— Recpgnition ‘hele 5 shall be closed.

8.11 Write-inhibit hole (figures 11 and 12)
The centré/of the Write-inhibit hole shall be defineddyand

lg1 = 10,0 mmt 0,1 mm
The diameter of the hole shall be 3,0 mi®,1 mm.
The depth of a closed Write-inhibit hole below Plane Z shdlide
The depth of an open Write-inhibit hole below Plane Z dpgll
When the Write-inhibit hole is open, recording on the tape is inhibited. When it is closed, recording is enabled.

The case may have a movable element allowing the write-inhibit hole to be opened or closed. If present, this element shal
such that the state of the write-inhibit hole shall be visible (see figure 8 as an example). The write-inhibit hole clbbare sha
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 a
15 N.
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8.12 Pre-positioning surfaces (figures 4 and 10)
These surfaces determine the position of the cartridge when it is inserted into the drive loading slot.

The distance from Plane Z to the surface on which the tape reference edge rests (figure 4) shall be
+ 0,0 mm
|62 =2,4mm
-0,1 mm
Positioning of the cartridge relative to Plane Y shall be controlled by the surfaces defined by
lg3=1,0 mmt 0,1 mm

lga=169.0 mmt 0.2 mm

Positioning of the cartridge relative to Plane X shall be controlled by the surfaces defined by
lgg = 14,65 mmt 0,10 mm

The positibn and angle of the chamfer at the edge of this surface shall be defined by

lgg = 13,15 mmt 0,10 mm

aq=45+1°

8.13 Cartridge lid (figures 6 and 13)

The cartrifige shall have a lid for protection of the tape during handling, storagé-and transportation. The

parts, the main part and an auxiliary part.
The main part rotates around axis A (see figure 13) the position of which,isfixed relative to the case.

The locatipn of axis A shall be defined by
+ 0,05 mm

lof = 0,55 mm
- 0,10 mm

lgf = 7,5 mmt 0,1 mm

0O ISO/IEC

id consists of two

The auxilipry part rotates around axis B the position ofi\which is fixed relative to the main part of the lid apd moves with it.

When theflid is in the closed position, the location of. axis B shall be defined by
lgg= 7,0 mmt 0,1 mm

lgb= 10,1 mmt 0,1 mm

The rotatitn of the auxiliary part is conttafled by a cam at each end to give the path indicated in figure 13.

The auxiligry part, when fully opened,sshall allow a clearance of

I7p = 14,8 mm min.

+ 0;2°mm
|7|_: 11,5 mm

~0,0 mm

I7p=1,2 mmb 0,1 mm

When theflid is Tompletely open, neither part shall extend above a plane lggateolve and parallel to Plane Z.

I7§ =22,3 mm max.

The angle to the bottom of the lid from Plane Z when the lid is completely open shall be

+1°
a5 =85
-2

When the lid is in a partially open position, neither part shall extend above a plane llpcabeve and parallel to Plane Z.

l74= 22,5 mm max.
The path of the top of the lid as it opens shall be defined by

r, =14,9 mm max.

10
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The start point of the incline on the case that meets the lid (cross-section B-B in figure 6) shall be defined by
l75 = 8,4 mm max.
The height of the lid from Plane Z (figure 13) shall be

+ 0,0 mm
l76= 15,2 mm
-0,5mm

The front of the lid measured from Plane X shall be
+ 0,0 mm

|77 =15,3 mm
-0,3mm

The insjde of the lid shall provide clearance for the tape defined by
l7g = 13,15 mmt 0,10 mm

The tog front of the lid shall have a radigs The centre of the radius shall be axis A.

+ 0,0 mm
rs =14,7 mm
-0,3mm

The design of the locking mechanism is not specified by this International Standard exCept that is shall bg operateseby a rele
pin in tihe drive. The lid release mechanism shall be actuated when the drive rélease pin is in the shaded area (see figure
defined| by

l79=2,0 mmz 0,1 mm

lgo = 8,2 mmz 0,2 mm

lg1=0,7 mmz 0,2 mm

ag=30=+1°

The forge required to unlock the lid lock shall not exceed, 0,25 N in the direction shown in figure 18.
The forge required to open the lid shall not exceed 1,0.N in the direction shown in figure 19.

8.14 Cartridge reel lock (figure 16)

The reg¢ls shall be locked when the cartridge ;i removed from the tape drive. The design of the locking mechanism is
specifigd by this International Standard except that it shall be operated by a release pin in the drive.

The lodking mechanism shall be accessed through a rectangular hole in the case (see figure 10) defined by the centreline
Plane Y

lgo = 34,5 mmt 0,1 mm;
the top [from Plane X

lgz = 35,85 mm=0:15 mm;
and
lg4 = 4,00mm+ 0,1 mm

lgs= 6,5 mm min.

Thednmnndnnrﬁthnlnrwngrhprhnnkn1<hanhpdpﬁnpdhy
+0,3mm
|86 =3,2mm
-0,2mm
lg7=4,0 mm= 0,1 mm
a;=60,0+1,0°
The reels shall be locked when the operating face of the release pin is lgg&imth Plane X.

+ 2,0 mm
|88 =39,0 mm
-0,0 mm

11
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The reels shall be unlocked when the operating face of the release pin is ligschted Plane X.
+ 0,50 mm
|39 =41,75 mm
- 0,00 mm
In this position there shall be a clearancggbetween the locking mechanism and the inside of the rear wall of the cartridge.
lgo= 0,5 mm min.
The pin used to move the locking mechanism shall penetrate the cartridge a distance of
lg1 = 7,8 mm max.

The cavity of the locking mechanism shall be defined by

lgp = 4,0 mmt 0,1 mm
rq4=0,3 mm max.
The force [required to unlock the reel lock in the direction shown in figure 17 shall not exceed 1,0{N,

8.15 Reel access holes (figure 10)
The case ghall have two circular reel access holes which shall allow penetration of the drive spindles.

The positipns of the access holes shall be defined by
lgg = 23,00 mmt 0,05 mm
lgh= 11,40 mmt 0,05 mm
lgg = 46,2 mmt 0,1 mm
The diamegter of the holes shall be
d4 = 18,80 mmt 0,05 mm

8.16 Interface between the reels and the drive spindles
The drive spindles (see figures 22 and 23) shall engage_the reels in the area defined by

lgg = 11,75 mmt 0,15 mm
lof = 8,30 mmt 0,05 mm
lgg = 0,6 mm+ 0,1 mm
lgp= 0,3 mm+ 0,1 mm
l1p0= 1,10 mmt 0,05 mm
l1p1= 0,6 mm max.

l1p2= 5,4 mmt 0,1-nn
l1p3= 4,4 mmt 8, mm

l1p4= 0,6 mm max.

+ 0,08 mm

d4=-10,00 mm

- 0,00 mm

ds = 16,0 mm max.

+ 0,0 mm
ds = 18,0 mm
-0,1 mm

+ 0,0 mm
d7=16,0 mm
-0,1 mm

+ 0,0 mm
dg=45,1 mm
-0,5mm

+ 0,0 mm

12
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dg = 45,1 mm

-0,2 mm

There shall be a chamfer of the reel driving hole defined by

l105= 2,4 mmt 0,1 mm

3.9:1§ilo

There shall be a chamfer at the bottom of the reel on the outside edge defined by

l106 = 0,2 mm max.

ag =45+ 1°

The po

The ted

The de

When t

When t

The pe

When t
shall bg
8.17

A light
exist frg

ition and width of the slots to receive the reel drive spindle shall be defined by
+ 0,2 mm

|107 =2,4mm
- 0,0 mm

0= 60 +1°

th in the reel driving hole shall have a radius

rs = 0,2 mm max.

btH 1 og Of the reel driving hole shall be effective to the diameser

l108= 9,4 mm min.

+ 0,08 mm
d3 =6,50 mm
- 0,00 mm
ne tape is loaded in the drive, the position of the tape centre relative to Plane Z shall be

l109= 7,05 mmt 0,10 mm
ne tape is loaded in the drive, the position of the reel relative to Plane Z shall be
l110=0,6 mmt 0,2 mm
netration of the reel drive spindle into the reel shall be defined by
l111=7,5 mm max.
[112=8,0 mm max.
l113=1,20 mmt 0,05 mm
l114= 1,40 mmt 0,05 mm
a;=60+1°
he cartridge is Mmoaunted in the drive and the Support areas are at a distpinoen Plane Z, the reel 3
0,6 Nt 0,2 N'irthe direction shown in figure 23.
Lightpath (figures 10, 12, 20 and 21)

pbath, Shall be provided for sensing the leader and trailer tapes. When the lid is open, an unobst
m-thed; o diameter light path hole to the outside of the cartridge via square windows in the light p

pring force F

ucted light path sl
ath hole (see cros

section

DD in figllrn 1 7) and-the Iighf window in the Pnrfridgn lid

The centre of the light path hole shall be definedigbynd

l115= 8,35 mmt 0,10 mm

The diameter of the light path hole shall be

+0,3mm
d10=6,5mm
-0,0 mm

13
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The light path hole shall have a chamfer defined by

l116= 0,5 mm max.
o= 45+ 1°
The position and size of the square window on each side of the light path hole shall be

l117= 6,05 mmt 0,10 mm

+ 0,4 mm

|118: 2,5mm

-0,0 mm

The hole shallhe dppp pnmlgh to allow ppnpfmtinn of a Iighf emitter a distance of

0O ISO/IEC

l1f9= 12,5 mm min.

The angle|of the light path shall be

ajz3=5,50+0,25

The positipn and size of the cartridge lid window shall be

8.18

l1po= 3,8 mmt 0,1 mm
+0,4mm
IlZl: 2,5mm

-0,0 mm
l1p2 = 6,05 mmt 0,10 mm

Position of the tape in the case (figure 21)

The tape s$hall run between two guide surfaces in a plane parallel to Plané; Ygdirmmn it.

The guide

l1p3= 10,15 mmt 0,10 mm

that extenf to points outside the case.

reg|= 3,0 mm+ 0,1 mm

These poipts shall be defined by

8.19

When the
the guide

l1pa= 76,28 mmt 0,30 mm
l1ps= 27,15 mmt 0,20 mm
l1ps= 31,15 mmt 0,20 mm
l1p7=9,67 mmt 0,10 mm

Tape path zone

zone shall be maintaified for both sides of the case and shall be defiRegtby,-,7and

l1pg= 23,0 mmt 0,1 mm

l1pg=0;3 mm min.

surfaces shall have a radiussadnd shall be tangential, as shown in figure 21, to lines tangential §o the reel hubs

cartridge is inserted into the drive, the tape is pulled outside the case by tape guides and is no Ignger ith contact w
surfaces. Thedape path zone (see figure 21) of the case is the zone in which the tape shall be ablg to Tiuse freely.

l130= 46,2 mmt 0,2 mm

l131=11,4 mmt 0,1 mm

The clearance between the tape and the guides shall be defined by

8.20

l132= 0,3 mm min.
Tape access cavity (figure 10)

When the cartridge is inserted into the drive, tape guides in the drive pull the tape into the drive tape path. Thetaceradii
centred on Datum holes A and B. The shape and dimensions of the access cavity for these tape guides shall b&glefined by
andlgy4, and the following

14

r7=2,3mmt 0,1 mm


https://standardsiso.com/api/?name=eef34fd0e82b55f6de9696542f525382

OISO/IEC ISO/IEC 15757:1998 (E)

The two radiirg are centred on the centres of the reel access holes.
rg = 24,15 mmt 0,10 mm
l133= 3,85 mmt 0,10 mm
8.21 Tape access cavity clearance requirements (figure 24)
The case design shall provide clearance for drive tape threading mechanisms and shall be defined by

l134= 1,2 mm max.

+ 0,20 mm
|135: 1,15 mm
=000 mm

+0,0mm
|136: 14,0 mm

-0,2 mm
l137= 66,8 mm min.
l13g= 10,0 mm min.
l139= 14,8 mmt 0,1 mm

ajs = 49 max.

Top surface

Right side
Takeup reel
Auxiliary lid secmN Rear side
Lid /

Window

Leader tape

Directiorof tape m%
Front side/

Tape reference edge

< Upper half

e« Lower half

Left side

Recording surface of the magnetic tape /\

[

96.0200-A Bottom surface

Figure 1 - Tape cartridge assembly top view, lid opened
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Bottom side

Recognition hole 3

Recognition hole 4

Left sid%um hole D

Datum hole B

Recognition hole 2

Rear side

Recognition holgyl
Recognition hole 5

Write-inhibit hole

Ddtum hole C

Right side

Datumrhole A

Top side
Figure 2 - Tape cartridge assembly bottom view, lid closed

96-0211-A

Figure 3 - Reference Planes X, Y, and Z
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Incorrect insertion channel

Figure 4 - Front side,

lid closed
62
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| I K
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Figure 4 - Front side, lid closed
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Figure 8 - Rear side,
lid closed
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Figure 9 - Bottom side, Datum and Support areas
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96-0215-Af

Figure 10 - Bottom side, lid removed
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Figure 11 - Details of datum and recognition holes
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Figure 12 - Cross-sections of light path holes, recognition holes and write-inhibit hole
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Figure 13 - Lid
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Figure 15 - Lid release requirement
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Detail E of figure 21

Figure 16 - Reel lock and release
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Figure 17 - Direction of force needed to unlock the reel lock
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Figure 18 - Direction of force needed to unlock the lid lock

96:0224-A

Figure 19 - Direction of force needed to open the lid
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Figure 20 - Light path and-light window



https://standardsiso.com/api/?name=eef34fd0e82b55f6de9696542f525382

OISO/IEC ISO/IEC 15757:1998 (E)

\
l124 1127 |

96-0226-A Detail D

Figure 21 - Internal tape path and light path
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9
9.1

Section 3 - Requirements for the Unrecorded Tape

Mechanical, physical and dimensional characteristics of the tape
Materials

ISO/IEC 15757:1998 (E)

The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate film or equivdlent) co:
on one side with a strong yet flexible layer of evaporated metal material (or equivalent). The back surface may be coated.

There shall be a leader tape between the take-up hub and PBOT. There shall be a trailer tape between PEOT and the s
hub. The leader and trailer tapes shall consist of a translucent length of the same or equivalent base material without
ferromagnetic coating or the back coating.

The led
each s\
(orequ
9.2
9.2.1

The len

9.2.2

The len
and the

9.2.3

The sp
and tra

9.3
9.3.1

The wid
more th

The wid
Proced
1. CoVv

2. Meg
prof

3. Rep
The tap

9.3.2

The wig
bottom
the spli
edges ¢

ch joint. The splicing tape shall consist of polyethylene terephthalate (or equivalent) coated-onyo
valent) adhesive material.
Tape length
Length of magnetic tape
gth of tape between PBOT and PEOT shall be in the range 22,5 m to 172,0 m.

Length of leader and trailer tapes

gth of the leader and trailer tapes shall be in the range 70 mm to 90 mm.Fhe joints between the
magnetic tape shall be perpendicular to the Tape Reference Edge within 1°.

Splicing tape
icing tape shall have a maximum length of 13 mm. It shall extend for a distance of 6,5 mm + 1,5
ler tapes.

Width
Width of magnetic, leader and trailer tape

th of the magnetic tape shall be 8,00 mm + 0,01 mim. The difference between the largest and sm§
an 6 pum.

th of the leader tape, trailer tape and splice tape shall be 8,00 mm + 0,02 mm.
ire
er a section of the tape with a glass_microscope slide.

sure the width across the tape\from edge to edge with no tension applied to the tape using a
le projector, or equivalent having an accuracy of at least 2,5 um.

eat the measurement te.obtain tape widths at a minimum of five different positions along a minimu
e width is the averageof the widths measured.

Width and\position of splicing tape
th of the splicing tape and its position across the width of the leader, trailer and magnetic tapes
edge of the 'splicing tape shall be no more than 0,60 mm from the bottom edges of the other tap
Cing tapesshall be no more than 0,60 mm from their top edges. Neither edge of the splicing tape s
f the leader, trailer and magnetic tapes.

9.4

der and trailer tapes shall each be attached to the magnetic tape by means of a length of splicing 1ape whidr extends

e side with an acr

eader and trailer t:

mm over the leac

lllest width shall be

calibrated microsc

m tape length of 1

shall behsuch that
bs and the top edc
hall extend beyond

Discontinuities

There shall be no discontinuities in the tape between PBOT and PEOT, such as those produced by tape splicing or perforati

9.5
9.5.1

Thickness
Thickness of magnetic tape

The thickness of the magnetic tape at any point shall be between 6,5 um and 7,3 pum.

9.5.2

Thickness of leader and trailer tape

The thickness of the leader and trailer tape shall be between 9 um and 17 pm.

9.5.3

Thickness of splice tape

The thickness of the splice tape at any point shall be 27 pm max.
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9.6 Longitudinal curvature
The radius of curvature of the edge of the tape shall not be less than 33 m.

Procedure

1. Allow a 1 m length of tape to unroll and assume its natural curvature on a flat smooth surface.

2. Measure the deviation from a 1 m chord.

3. 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.

9.7 Cupping
The deparlture of the tape from a plane established by the edges of the tape shall not exceed 0,7 mm.

Procedurg
1. Cuta 150 mm = 10 mm length of tape.

2. Conditjon it for a minimum of 3 hours in the test environment by hanging it so that the coated surface ig freely exposed to
the tesf environment.

3. Lay the tape across two cylindrical guides that are placed horizontally with the centres,35 mm apart.
4. Attach|a 0,3 gram weight to each end of the tape.

5. Measure the distance between the plane established by the edges of the tape*and the maximum deviation from the plane.

9.8 Coating adhesion
The force [required to peel any part of the coating from the tape base material shall not be less than 0,10 N.

Procedurs

1. Take g test piece of the tape approximately 380 mm long and, scribe a liggh tth® coating across the width of the tape
125 min from one end.

2. Using p double-sided pressure sensitive tape, attach the'test piece to a smooth metal plate, with the coated stinface facing
plate, as shown in figure 25.

3. Fold tHe test piece over 188djacent to and parallelwith the scribed line. Attach the metal plate and the fr¢e end of the test
piece fo the jaws of a universal testing maghine such that when the jaws are separated the tape is [peeled. Set the je
separation rate to 254 mm/min.

4. Note the force at which any part of the Coating first separates from the base material. If this is less than (,1@ Nathe tap
failed the test. If the test piece peelstaway from the double-sided pressure sensitive tape before the force exceeds 0,10N,
alternattive type of double-sided pressure tape shall be used.

If the bacK surface of the tape is(Coated, repeat the procedure for the back coating.
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Figure 25 - Measurement of the coating adhesion

Layer-to-layer adhesion
hall be no tendency for the test piece to stick or the coating ta peel.

ire
ch one end of a test piece of magnetic tape of 1 m indeéngth to the surface of a glass tube of 36 mr

1 the tape onto the tube at a tension of 1,1 N.

1
2
3. Sto:li the wound test piece in a temperature &5.,30C and a relative humidity of 80 % for 4h.
4

for a further 24 hours in the testing environment.
y a force of 0,1 N to the free end of the‘test piece and allow it to unwind slowly.

Tensile strength

ements shall be made in agegrdance with ISO/R 527. The length of the test piece shall be 200
ape test piece shall be 50 mm. The length of the trailer tape test piece shall be 50 mm. The ra

tensile fests shall be 100 mm/min=1SO/R 527, Rate D.

9.10.1
Load th

Breaking strength
e test piece untikthe breaking point of the test piece is reached. The force required to reach tha

strength of the tape.

The brdg

9.10.2
The yie

aking strength shall not be less than 8 N.

Yield strength
drstrength is the force necessary to produce a 5% elongation of the tape.

4
—

n in diameter.

mm. The length of
e of elongation fo

t point isighe breal

The yie
9.11

d strength shall be greater than 4 N.
Residual elongation

The residual elongation, stated in per cent of the original tape length, shall be less than 0,04 %.

Procedure

1. Measure the initial length of a test piece of approximately 1 m with a maximum applied force of 0,20 N.

2. App

ly an additional force per total cross-sectional area of 20,5 Riforma period of 10 minutes.

3. Remove the additional force and measure the length after ten minutes.
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9.12
The electr

Electrical resistance of the recording surface
ical resistance of any square area of the recording surface shalDbmax

Procedure

1. Condition a test piece of tape in the test environment for 24 hours.

0O ISO/IEC

2. Position the test piece over two 24-carat gold-plated, semicircular electrodes having axalllusim and a finish of at
least N4, so that the recording surface is in contact with each electrode. These electrodes shall be placed parallel to th
ground and parallel to each other at a distaled mm between their centres. See figure 26.

3. Apply the force necessary to produce a tension of 5 Rammach end of the test piece.

4. Apply
the ele

Repeat fo

When mo
under test

NOTE - Part

9.13
The magn

9.14
The light

The light
The light

ctrical resistance.

a total of five positions along the test piece and average the five resistance readings.

Linting the test piece, ensure that no conducting paths exist between the electrodes @xcept that

cular attention should be given to keeping the surfaces clean.

7/ .

v
?

: ;

96-0231-A

Figure 26.- Measurement of electrical resistance

Tape winding
etic recording surface of'the tape shall face outward from the cartridge and reels.

Light transmittance of tape
ransmittanceof-the magnetic tape shall be 5 % max.

ransmittance of the recognition stripe shall be 10 % max.

ransmittance of the leader and trailer tapes shall be 60 % min.

is value, determine

through the coatil

The methti)d formeasuring light transmittance is given in annex A.

9.15

Data cartridge recognition stripe

A single recognition stripe shall be printed on the back side of the leader across the full width of the tape as shoav7n figur
The length of the stripe shall be 3,0 mr,1 mm.

The position of the edge of the stripe closest to the splice shall be 20,%718y80 mm from the splice of the leader and the
magnetic tape.
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Figure 27 - Recognition stripe location

Magnetic recording characteristics
gnetic recording characteristics shall be defined by the testing requirements given below.

When performing these tests, the output or resultant signal shall be measured\on”a read-while-write

calibrat
The foll

bd to the Master Standard Reference Tape and the tape under test, on the Ssame equipment.

pwing conditions shall apply to the testing of all magnetic recording characteristics, unless otherwi

pass for both a t

be stated.

mm

Standard Referer

hll be between 80

The positive azimuth tracks shall be used.

10.1 Test conditions

The follpwing conditions shall apply to all tests of magnetic recarding performance in clause 10, unless otherwise stated.
tape copdition: a.c. erased to 2 % or less of the Average Signal Amplitude recorded at 3 819 ftp
head/tape speed: 13,876 8 m/sex,027 8 m/sec

tape teelsion: 0,10 M 0,02 N measured at the input to the scanner

track width: 11,5 pmt 1,0 pm

write ggp length: 0,20 pmz 0,03 pm

read gap length: 0,20 pn 0,03 pm

gap azimuth: 20,069+ 0,20

recording current: Test Recording Current

recordi:[g waveform: square Wwave

10.2 Typical Field

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

Traceability to the (Reference Field is provided by the calibration factors supplied with each Secondary
Tape.

10.3 Sighal Amplitude

'Ell':g ﬁ)\)/arage Signal Amplitude, exclusive of missing pulses, at the recording density of 3 819 ftpmm sh

Traceability to the Average Signal Amplitude of the Master Standard Reference Tape is provided by the calibration factc
supplied with each Secondary Standard Reference Tape.

10.4

Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 3 819 ftpmm to that at the physical recordir
density of 954,75 ftpmm shall be between 80 % and 120 % of the same ratio for the Master Standard Reference Tape.

Traceability to the resolutions for the Master Standard Reference Tape is provided by the calibration factors suppliéd with e
Secondary Standard Reference Tape.
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10.5

Narrow-band Signal-to-Noise Ratio

0O ISO/IEC

The narrow-band signal-to-noise ratio ( NB-SNR ) is the average read signal power divided by the average integrated (side

band) rms

noise power and is expressed in dB.

The NB-SNR shall not be less than 24 dB when normalized to a track width of 11,5 pm. The normalization factor is dB(11,5) =

dB(W) + 1

0 log 11,5/W, where W is the track width used when measuring dB(W).

Procedure

1. The NB-SNR shall be measured using a spectrum analyzer. The spectrum analyzer resolution bandwidth (RBW) shall be

kHz an

d the video bandwidth (VBW) shall be 30 Hz.

2. Measure the read signal amplitude of the 3 819 ftpmm signal using a spectrum analyzer, taking a minimum of 150 sample:

over a

3. Onthe
(normg

10.6
When a tg

and passed through a longitudinal steady erasing field oDB20A/m any remaining signal shall not exceed

Standard
solenoid.

10.7
10.7.1

A missing
half the A

10.7.2
A missing

missing puilse zone continues for a distance exceeding 1 mm;:4 further missing pulse zone shall result.

A missing

The missi
tracks.

10.7.3

Overwrite
density to

Traceabili

each Secgndary Standard Reference/Tape.

Procedurd

a.c. erase
the physic
Repeat fo

Requirem

Mminimum length of tape of 6 m.

next pass (read only), measure the rms noise power over the same section of tape and integratsg
lizing for the actual resolution bandwidth) over the range from 1 MHz to 33 MHz.

Ease of erasure
pe has been recorded at 954,75 ftpmm with a recording current equal to the Test\Recording Curr

Reference Amplitude. The erasure field shall be reasonably uniform, for €xample, the field ir
'his measurement shall be made with a band pass filter passing, at least, thefirst three harmonics

Tape quality
Missing pulses

pulse is a loss of read signal amplitude. A missing pulse exists-when the base-to-peak read signg
erage Signal Amplitude for the recording density of 3 819 ftpmhw'on the same tape.

Missing pulse zone
pulse zone shall commence with a missing pulse and>ends when a length of 1 mm of track has

pulse zone does not continue from one track to.the next.

ng pulse zone rate shall be less than 1 in $RWOtransitions and applies to both positive and neg

Overwrite

is the ratio of the Average Signal Amplitude of the residual of a low density recording after overw
the Average Signal Amplitude of the original low density recording.

y to the overwrite ratio for. the Master Standard Reference Tape is provided by the calibration fag

al recording density of 3 819 ftpmm and measure the Average Signal Amplitude of the residual 95
the Secondary Standard Reference Tape.

Nt

The ratio=

the rms noise po\

ent for 3 819 ftpmr
2 % of the
the middle of a

| is 400%0, or less,

been measured. If

ative azimuth

riting at a higher

tors supplied with

the tape. RecordZat the physical density of 954,75 ftpmm and measure the Average Signal Amplitude. Overwrite

4,75 ftpmm signal.

Residual Average Signal Amplitude at 954fifsnm after overwriting

Average Signal Amplitude of the original recording at 954t@Bim

shall be less than 120 % of the same ratio for the Master Standard Reference Tape.
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Section 4 - Requirements for an Interchanged Tape

11 Format of a track pair

11.1 General
Information from the host system to be written to tape may consist of data bytes, Long File Marks, Short File Marks or S

Marks. Each of these are considered to be a Logical Block. Logical Blocks are converted into physical blocks as describec
11.2.

The format of a track pair shall be as shown in figure 28. Each track comprises the same elements listed in order as follows.

* Preamble

» Sea[ch fields

» Seryo area (track 2 only)

» Sea[ch fields

» Data clock synchronization
» 8 physical blocks

» Sea[ch fields

» Seryo area (track 2 only)

» Seafch fields

» Datq clock synchronization
» 8 physical blocks

» Sea[ch fields

» Seryo area (track 2 only)

» Sea[ch fields

* Postamble

LEGEND
[T = Servo Area
E==1 = Clock Sync
[ = Search Fields

1 = Physical Blocks

Servo

.5.[ Nz
..A‘I“Iﬂl"g’/..

<«+—Tape movement

Figure 28 - Track format
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11.

11.

2
2.1

Physical block format
General

0O ISO/IEC

The format allows for 32 different physical block types. This format defines 10 of the 32 physical block types as shosvn in tabl
1. The remaining 22 physical block types are reserved for future use.

Each phyq

24

1014 byte
2 bytes of
400 bytes

The contg

11.

The 1440
consist of

38

Table 1 - Physical block types

Block | Definition

bytes d

2.12.

The 24

The 10
19. Th
columr
bytes 3

The twi

The 4G
52105

ID
(0) |Data
(5) |Erase

(8) |Diagnostic

(9) [Physical Beginning of Partition

(A) [Long File Mark

(B) |Short File Mark

(C) |Logical Beginning of Partition

(D) |Set Mark
(E) |Gap
(F) |[End Of Data

ical block shall include the following information

f header data

5 of data

cyclic redundancy check (CRC) data
of error correction code (ECC) data.

bytes shall be loaded into a 60,column by 24 row information matrix shown in figure 29. Each cell
one byte of data. The data shall be loaded into the information matrix as follows.

e next 20 bytes shall"be loaded into column 04, rows 00 to 19. The loading shall continue to t
s to column 50¢ rows 00 to 19, and then the odd numbered columns 01 to 49, rows 00 to 19. Fing
hall be loaded‘into column 51 rows 00 to 17.

nts of the header data area and the data area are dependent on the physical block type and arg defined in 11.2.2

of the matrix shall

bytes of header data shall be loaded sequentially into column 00, rows 00 to 19 and column 02, rpws 00 to 03.

14 bytes of data shallbe loaded sequentially into the matrix with the first 16 bytes loaded in column 02, rows 04 to
e even numberec

Illy, the last 18 dat:

p bytes of CRC data shall be generated according to annex D, and shall be loaded in column 51, ows 18 and 19.

0 byteS"ECC shall be generated according to annex E. The 160 horizontal ECC bytes shall be Ipaded into column
9¢Crows 00 to 19. The 240 vertical ECC bytes shall be loaded into columns 00 to 59, rows 20 to 23.
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03 50 51 52

59

bytes

11.2.2
The foll

11.2.2

The PI
block W
number
numbel
11.2.2

The BII

Horizontal ECC

CRC1 /\(5\

CRC2

Vertical ECC bytes

-: Header = Data
CRG = cRe [ecc

Figure 29 - Information matrix

Common header fields
pwing fields are common and are used in“more than one header.

1 Physical Identifier (PID)
D shall be a 4-byte counter of physical blocks on tape and shall define the absolute position on

s assigned, even though theyare never written. The first physical block of the Tape History Log
set to (0000F040). The PID-of the first partition on tape shall be assigned PID number set to (00(

2 Block Identifier (BID)
D shall be a 4-byte counter indicating the sequence of logical blocks as they are received from th

be set {
set to (

0 (00000000) at'the beginning of each partition. The first physical block containing host informat
0000001). The-BID shall be incremented by 1 for each subsequent physical block.

11.2.243 Stream Identifier (SID)

The SI

shall.be a 1-byte counter used to identify invalid physical blocks in a sequence of physical block

SID shall bé.incremented by 1 every time tape motion stops.

tape. Each phys

ritten regardless of type, shall have the next sequential PID number. The blank areas between partitions shall have

Shall be assigned |
14B80).

e host. The BID st
on shall have a Bl

s during a write. T

11.2.24 Ryrtstat

Rwtstat is a 2-bit field that shall indicate the rewrite status of a physical block. Its value shall be set as follows:

00 shall indicate that the physical block is the first instance of a physical block.

01 is reserved for future use and shall not be used.

10 shall indicate that the physical block was rewritten after a failed RBC.

11 shall indicate that the physical block was rewritten for another reason than a failed RBC. This setting shall be ignored
interchange.
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11.2.2.5

Set Mark Identifier (SMID)

0O ISO/IEC

The SMID shall be a 3-byte field that shall indicate the set to which the physical block belongs. The SMID shall be set to
(000000) for all physical blocks up to and including the first Set Mark written in a partition. It shall be incrementeteby 1 af
each Set Mark is written.

11.2.2.6

File ldentifier (FID)

The FID shall be a 4-byte counter that shall indicate the file to which the physical block belongs. The FID shall be set to
(00000000) for all physical blocks up to and including the first File Mark written in a partition. It shall be incremented by 1

after each

11.2.2.7

The LID
Partition g
written. T
physical b

11.2.3

Data Bloc,
algorithm.
contained

11.2.3.1

The Data
physical b
this count

Data Block.

11.2.3.2

The data
Block. If al
data area
following ¢

ks shall be used to record host data bytes. The data in the Data Block may have\been process

Short or Long File Mark is written.
Logical Block Identifier (LID)

all have a LID set to (OOOOOOOO) The LID shall be mcremented by 1 for each Loglcal Block F|Ie
e LID loaded into the Header data shall be the LID of the first Logical Block partially or wholly g
ock.

Data Block

Depending on the Logical Block size, a Logical Block may span physical blocks, or Logical
in a physical block.

Data Block Header

Byte\Bit| 7 { 6 | 5 413 2 180
00 - 03 PID
04 - 07 BID
08 (resv)
09 rwecount
10 SID
11 | RwtStat [ (res) 0] 0] 0] 0o d
12 (resv)
13-15 SMID
16 -19 FID
20-23 LID

Figure 30 - Data Block header

Block header shall be as shown in figure 30. The byte rwcount shall be a 1-byte counter used to id
ock. For the first instancée of the physical block, the count shall be set to 0. Each time a physical
shall be incremented @y, 1. The LID shall be the LID of the first Logical Block partially or wholly

Data area

area shall contain data sent from the host. There shall be a 2-byte Logical Block Header preg
Logical Bteck spans more than 1 physical block, there shall be a Logical Block Header in the firg]

11.2.3.2.

The fields

of the next’Data Block preceding the continuation of the Logical Block. There shall be a 2-byte L
ach Logical Block.
il Logical Block Header (LBH)
7 6 5 4 3{ 2 1; 0
byte 0| NDB | (resv)| Appnd Cmprsgl Last End Length
msb
byte 1 Length sb

Figure 31 - Logical Block header

of the LBH shown in Figure 31 shall be defined as follows.

ical Block within a
Mark or Set Mark

ontained in the

bd by a compressi

Blocks may be

entify the copy of ¢
blottkns rewri
contained in the

eding each Logice
t two bytes of the
ogical Block CRC

NDB - This bit shall be set to ONE for all Logical Blocks that do not contain host data. If the Logical Block containsahost dat
this bit shall be set to ZERO.
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Appnd - This bit shall be set to ONE if the Logical Block is a continuation of a Logical Block from the previous Data Block,
otherwise it shall be set to ZERO.

Cmprsd - This bit shall be set to ONE if the data in the Logical Block has been processed by a compression algorith
otherwise it shall be set to ZERO.

Last - This bit shall be set to ONE if the Logical Block is the last Logical Block in this Data Block, otherwise it shatbbe se
ZERO.

End - This bit shall be set to ONE if the Logical Block ends in this Data Block, otherwise it shall be set to ZERO.

Length - This 10-bit number shall be 1 less than the count of bytes of this Logical Block that are contained in the Data Blo
inclusive of the two byte Logical Block CRC if the Logical Block ends in the Data Block.

11.2.3)2.2 Logical Block CRC
The 2-fyte Logical Block CRC shall be generated according to annex F.
11.2.4 Erase Block
Erase Blocks shall be used to overwrite old data on tape.
11.2.411 Erase Block Header
ByteBit | 7{ 6 i 5 i 4i{ 3 i 2 i 1\4“0
0-3 PID
4-9 (resv)
10 SID
11 (resv) | o] o1 | o 1
12 - 23 (resv)

Figure 32 - Erase Bloek header
The Erase Block header shall be as shown in figure 32.

11.2.4)2 Data area
The dafa area of an Erase Block is undefined and shalt be ignored for interchange.
11.2.5 Diagnostic Block

Diagnostic Blocks may be written periodically.on tape to provide device specific information on how well the tape drive o
media ig performing.

11.2.5]1 Diagnostic Block Header
Byte\Bit 7 6 5 4 i 3§ 2 i 1i (
0-3 PID
4-7 DID
8-9 (resv)
10 SID
11 (resv) | o] 1] of of ¢
12-23 (resv)

Figure 33 - Diagnostic Block header

The DiagrosticBiock treaderstat-beas showmrimfigure 83— The Diagnostic 1D«(BiD)shattbe—setto(608000000) for the fir
Diagnostic Block written on tape and incremented by 1 for each subsequent Diagnostic Block written.

11.2.5.2 Data area
The data area of the Diagnostic Block is device specific and shall be ingored during interchange.

11.2.6 Physical Beginning of Partition (PBOP) Block
PBOP Blocks shall be used to mark the beginning of a partition.
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PBOP Block Header
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defined ag follows.

TotalPartd

CurPartNum - This byte shall be the number of the current partition. The valid nuiibers shall be (0) to (3F).

11.2.6.2

Data area

Byte\Bit 7 6 4 ¢ 3 2 i1 0
00 - 03 PID
04 - 07 BID
08 - 09 (resv)

10 SID

11 (resv) o] 1] o] o] 1
12-17 (resv)

18 TotalPars

19 CurPartNum
20 - 23 (resv)

Figure 34 - PBOP Block header

- This byte shall be the total count of partitions on the tape. The valid count\shall be (1) to (40).

The data grea of a PBOP Block is undefined and shall be ignored for interchange.

11.2.7 L

Long File

11.2.7.1

The Long

11.2.7.2

Data area

ong File Mark Block

Mark Blocks shall be used to separate files and provide‘append points on the tape, and shall be yritten &t the reque
of the hos}.

Long File Mark Block Header

Byte\Bit| 7 i 6 5 4 i 3 211 0
00 - 03 PID
04 - 07 BID
08 -09 (resv)
10 SID
11 (resv) ol 1] of 1] o
12 (resv)
13- 15 SMID
16 - 19 FID
20-23 LID

Figure 35 - Long File Mark Block header

FileqMark Block header shall be as shown in figure 35.

P Block header shall be as shown in figure 34. The BID field shall be set to (00000000). The unigue fields shall be

The data area of a Long File Mark Block shall contain a LBH with the NDB bit set to ZERO. The LBH shall be followed by 4-
bytes of data. The data bytes shall contain the PID number for the append point to be used if the Long File Mark was to be

overwritten. The remaining data bytes are not defined and shall be ignored for data interchange.

11.2.8

Short File Marks shall be used to separate data and shall be written at the request of the host.
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11.2.8.1 Short File Mark Block header
Byte\Bit | 7 6 5 4 i 3 2i 1:{ 0
0-3 PID
4-7 BID
8-9 (resv)
10 SID
11 RwtStat | (resv] O] 1] o 1| 1
12 (resv)
13-15 SMID
16-19 FID
20 - 23 LID
Figure 36 - Short File Mark Block header
The Shprt File Mark Block header shall be as shown in figure 36.
11.2.842 Data area

The dafa area of a Short File Mark Block is undefined and shall be ignored for interchange.

11.2.9

Logical Beginning of Partition (LBOP) Block

LBOP Blocks shall be used to define the characteristics of the partition.

11.2.911 LBOP Block header
Byte\Bit 7 6 5 i 45 3 2i 1{0
00 - 03 PID
04 - 07 BID
08 - 09 (resv)
10 SID
11 (resv) i 0f 1 1{ 0 0
12 -13 (resv)
14 |LBERE | REW [(resvj (res\) ClstrSize
15 (resv)
16 ComprsAlg
A7 (resv) | 1] 0
18 TotalPars
19 CurPartNum
20 - 23 (resv)
Figure 37 - LBOP Block header
The LBPP Block header shall be as shown in figure 37. The BID shall be set to (00000000). The unique fields shall be defir
as folloyvs.

LBCR

the Logical Block.

- This hit shall be set to ONE_if all | nrJir‘nI Blocks within the. Pnrfifinn have the 7-h\Jn‘n | ngir‘nl Blo

k CRC following

REW - This bit shall be set to ONE if physical blocks are to be rewritten in this partition, otherwise it shall be set to ZERO.

ClstrSize - This 4-bit field shall contain the number of physical blocks assigned to each Cluster. For this Internatianél Stand
the valid values for this field shall be (1), (2), (3) and (4).

ComprsAlg - This byte shall specify, in binary notation, the identifier of the registered algorithm according to ISO/IEC 11576.

TotalParts - This byte shall be the total count of partitions on the tape. The valid count shall be (01) to (40).

CurPartNum - This byte shall be the number of the current partition. The valid numbers shall be (00) to (3F).
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Data area

The data area of a LBOP Block contains the partition mapping information for all partitions on the tape. Each partition shall
have a partition record containing the size and location of the partition as shown in figure 38.

The fields
PartSize -

Byte\Bit | 7 6 5 4 3i2i1i0
0-1 LBH
2-3 PartSize
4-7 PBOP PID
8-11 PEOP PID

Figure 38 - Partition record

of the partition record shall be defined as follows.

This two byte field shall be the length, in megabytes, of the data area of the partition,

PBOP PID - This four byte field shall contain the PID of the first PBOP Block of the partition

PEOP PIf

shall be tHe last physical block of track two.

The partiti

Tape ID -
The partiti

11.2.10
Set Mark

pn records shall be arranged in the data area as shown in figure 39. The fields shall be defined as
Byte\Bit| 7 6 5 4 3 2 1 0
0-1 LBH
2-15 Tape ID
16-27 Partition(Record 0
28-39 Partition Record 1

Figure 39 - Partition data area

These bytes shall be device specific and shall be ignored for interchange.
pn records shall be ordered from lowest partition number to highest.

Set Mark Block
Blocks shall be used-to separate groups of data and to provide append points on the tape. Set M

at the reqliest of the host.

11.2.10.]

D - This four byte field shall contain the PID of the last physical block that.can’be written in the p3

rtitionD This Pl

follows.

arks shall be writte

Set Mark*Block Header

ByteBit| 7 { 6 { 5i 4 i 3i 2i 1i 0

00 - 03 PID

04 - 07 BID

“08- 09 (resv)
10 SID
11 (resv) o[ 1] 1] o] 1
12 (resv)

13-15 SMID

16 -19 FID

20-23 LID

Figure 40 - Set Mark Block header

Set Mark headers shall be as shown in figure 40.
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11.2.10.2 Data area

The data area of a Set Mark Block shall contain a LBH with the NDB bit set to Zero. The LBH shall be followed by four byte
of data. The data bytes shall contain the PID number for the append point to be used if the Set Mark were to be overwritten

11.2.11 Gap Block
Gap Blocks shall be used to pad an incomplete track when finishing a write operation.

11.2.11.1 Gap Block Header

ByteBit| 7 {6 { 5i 4 i3{2i 10
00 - 03 PID

08 - 09 (resv)

10 SID

11 (resv) | o[ 1] 1] 1] o0
12 -23 (resv)

Figure 41 - Gap Block header

Gap Block headers shall be as shown in figure 41. The fields shall be defined as fellows.

ABID - [This four byte field shall contain the smallest BID written such that ne-arger BID will occur betwpen the end of the
previous track pair and LBOP.

11.2.11.2 Data area

The dafa area of a Gap Block is undefined and shall be ignored for ifiterchange.
11.2.12 End of Data (EOD) Block

EOD Block shall be used to mark the end of written data in a partition.

11.2.12.1 EOD Block header

Byte\Bit 7 i 6\ 51 4% 3% 24 180
00-03 PID
04 - 07 BID
08 - 09 (resv)
10 SID
11 (resv) i 0f 1 14§ 1 1
12 (resv)
13- 15 SMID
16 -19 FID
20-23 LID

Figure 42 - EOD Block header

EOD Block hgaders shall be as shown in figure 42.
11.2.12.2 Data area

The dataareaof-anrEODBlock—shatrcontaimratBHwithr-the- NDB-bit-set-toZero—ThetBH-shaltbe-fottowed by four bytes o
data. The data bytes shall contain the PID number for the append point to be used if the EOD were to be overwritten. 1
remaining data bytes are not defined and shall be ignored for data interchange.

11.2.13 Recorded patterns

Data from the information matrix shall be recorded sequentially on the tape in 48 segments numbered from 0 to 47. Ec
segment shall contain a 20-bit synchronization field followed by a 10-bit segment ID and 30 bytes from the information matrix

11.2.13.1 Bit synchronization field
The bit synchronization field shallbesetto011111111111211111101.

11.2.13.2 Segment ID
The 10-bit patterns for each segment ID shall be as shown in table 2.
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11.2.13.3

The data
using 8 to
following ¢

Segment
Segment
Segment

Segment

Table 2 - Segment ID patterns

0O ISO/IEC

rder.
D
|
p

B

nNeG.

Data Segment ID Code Word Data Segment ID Code Worgl
0 0111111101 24 0101101011
1 0111111014 25 0101011010
2 0111110111 26 0010101011
3 011111010 27 0010101110
4 011110111¢ 28 oo101101q1
“2 0111101012 29 001011011312

011101111 30 0010111040
7 011101110 31 001011110Q12
8 011101011 32 0010111111
9 011101010 33 00110101140
10 011011111 34 0011101010
11 011011101 35 ool1i110d2Q1
12 011010111 36 00111401111
13 0110101012 37 oornri110112
14 010111111 38 00111111170
15 010111110 39 1010101011
16 010111011 40 1010101110
17 010111010 41 10101101Q1
18 010101111 42 1010110111
19 010101110 43 1010111010
20 011101101 44 10101111Q1
21 011010110 45 0101010117112
22 010111101 46 010101011
23 0101101112 47 10111110131

Information matrix

row 00, columns 00/to 29
row 00, columns’30 to 59
row 01, e0lumns 00 to 29

row. 0%, columns 30 to 59

allmnae 00 1620

or each segment shall be randomized according to annex J. The 30 bytes of data shall be encodled into Channel b
10 conversion according to annex C. The data in the information matrix shall be allocated to the 48 segments in the

Segment

O

Segment 47

11.3
11.3.1

46

VAL D o
TOVVZ0, COTOTITIT TS U0 tO =7

row 23, columns 30 to 59

Search field format
Search field data
The format of the search field data shall be as shown in figure 43.
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Byte\Bit| 7 6 5 4 { 3i2i1i O
00 Partition
01-03 SMID
04 - 07 FID
08 -11 LID
12 -15 PID
16 - 19 ABID
20 - 23 DBID
24 [EOM|BOP| THL| ERASE (resv)
25 (ICQV)
26 PSID
27 SID
Figure 43 - Search field data
The fields of the search field data shall be defined as follows.
Partition - This 1-byte field shall contain the partition number of the current partition.
SMID -[This 3-byte field shall contain the Set Mark number of the next Set Mark t0 e written. Search field
Set Mafk track pair shall have a SMID that is equal to the SMID in the header.block of the Set Mark Block
FID - This 4-byte field shall contain the File Mark number of the next File Mark to be written. Search fields
Long File Mark track pair shall have a FID that is equal to the FID in the header block of the Long File Mark Block. The FIC
of the search field on the track following a Short File Mark shall be equal to the FID in the block header
Mark Block on the previous track.
LID - This 4-byte field shall contain the largest Logical Block ntmber written to tape before the track co
field.
PID - This 4-byte field shall contain the PID number of the\last physical block on the previously written trag
ABID -[This 4-byte field shall contain the smallest BID"written such that no larger BID will occur betwd
previou track pair and LBOP.
DBID -|This 4-byte field shall contain the largest BID written such that no smaller BID will occur betwe
previous track pair and EOD in this partition:
EOD - This bit shall be set to ONE when the search field is located in one of the EOD tracks. In all other
set to ZERO.
BOP - This bit shall be set to ONE;when the search field is located in one of the LBOP or PBOP tracks.
bit shall be set to ZERO.
THL - Tfhis bit shall be set't0-ONE when the search field is located in the Tape History Log. In all other c
set to ZERO.
Erase - This bit shall"be set to ONE when the search field is written as part of an erase operation.In all other caseallithis bit
be set tb ZERO.
PSID -[This byte shall be set to ZERO the first time a tape is partitioned. It shall be incremented by 1
repartitioned.
SID - The-StB-shallbe-a1-byte-counterusedtoidenti-invalid physical- blocksina-sequence-ef physical-bl

The SID shall be incremented by 1 every time tape motion stops.

11.3.2

Search field ECC

ocks dueing a writ

A 5-bit Hamming code ECC shall be added to each byte for the search field data as shown in figure 44. The generation of
Hamming code ECC is defined in annex G. A 2-byte CRC shall be generated from the search field data according to anne
and appended to the end of the search field data. Two 5-bit CRC characters shall be generated as defined in annex G ove
ECC characters and added to the column of ECC characters.
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11.3.3
The search field shall be preceded by 160 Channel bits set to ONE. This clock detect area shall be followed by 20

0O ISO/IEC

12[11/109]§ 7 6[ 9 4 § 3 9 ¢
Data (00) ECC(00)
Data (01) ECC (01)
Data (02) ECC (02)
Data (03) ECC (03)
Data (04) ECC (04)
Data (05 ECC (05
Bata Eoei ECG ioei
Data (07) ECC (07)
Data (08) ECC (08)
Data (09) ECC (09)
Data (0A) ECC (0A)
Data (OB) ECC (0B)
Data (0C) ECC (0C)
Data (OD) ECC (0D)
Data (OE) ECC (OE)
Data (OF) ECC (QF)
Data (10) ECC(10)
Data (11) ECC (11)
Data (12) ECC (12)
Data (13) ECC (13)
Data (14) ECC (14)
Data (15) ECC (15)
Data(16) ECC (16)
Data (17) ECC (17)
Data (18) ECC (18)
Data (19) ECC (19)
Data (1A) ECC (1A)
Data (1B) ECC (1B)

CRC Hi ECC CRC Hi
CRC Lo ECC CRC Lo

Figure 44 - Search field layout with ECC

Search field recording patterns

synchronization bits set to

48

01111111111111111110

The 20 synchronization bits shall be followed by a 10-bit search field identifier (SFID). The SFID shall be set to
1101101101 for track 1 search field numbers 3, 9 and 16 (see figure 46). For all other search fields the
SFID shall be setto 1010101101. The 49 bytes of search field data shall be removed from the matrix
vertically according to figure 45 with vertical byte 0 being the first byte encoded. Two bits set to ZERO shall be
added to complete byte 48. The bytes shall be encoded into channel bits using 8 to 10 conversion according to

annex C.
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b12

b1l

b10

b9

b8

b7

o]¢

b[

Word 0

Word 1

msb|

Word 2

Word 3

Word 4

Word 5

Word 6

11

15

19

26

23

30

34

38

41

45

11.4

There 4
servo p

Word 7

Isb

Word 8

Word 9

Word 10

Word 11

Word 12

Word 13

Word 14

Word 15

Word 16

Word 17

Word 18

Word 19

Word 20

Word 21

Word 22

Word 23

Word 24

Word 25

12

Word 26

Word 27

CRC1

CRC 2

13

16

10

14

20

17

27

24

21

18

31

28

25

22

32

35

29

33

36

39

42

37

40

46

43

47

44

48

Servo area

Figure 45 - Search field layout

hall be three servo areas located on track 2 of each track pair. Each servo area shall be precq
ad area-wiritten at 955 ftpmm (4T). The servo areas shall be written at 76,38 ftpmm (Tone).

pded and followed
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11.5

Track layout

0O ISO/IEC

The layout of the track elements defined in the previous clauses shall be as shown in figure 46 and figure 47.

50

Element Bit Cell§ Data Element Bit Cells D4ta
PREAMBLE 2700 1's SF10 Sync 160 1ls
SFO Data 520 Data SF10 Data 520 Data
SF1 Sync 160 1's SF11 Sync 160 1s
SF1 Data 520 Data SF11 Data 520 Duta
SF2 Sync 160 1's SF12 Sync 160 1s
SF2 Data 520 Data SF12 Data 520 Data
SF3 Sync 160 1's Clock Sync 160 s
SF3 Data 520 Datp Data B8 15840 Dhta
Pad 0 2000 47 Data B9 15840 Da3ta
SF4 Sync 160 1's Data B10 1584p Dpta
SF4 Data 520 Data Data B11 1584p Dpta
Clock Sync 160 1's Data B12 15840\ Dta
Data BO 15840 | Data Data B13 15849~ Dpta
Data B1 15840 | Data Data B14 15840 Dpta
Data B2 15840 Data Data B15 15840 Dpta
Data B3 15840 | Data SF13 Syn¢ 160 Is
Data B4 15840 Data SF13,Data 520 Dhta
Data B5 15840 | Data SF14 Sync 160 1s
Data B6 15840 Data SE14 Data 520 Dhta
Data B7 15840 | Data SF15 Sync 160 1s
SF5 Sync 160 1's SF15 Data 520 Dpta
SF5 Data 520 | Datp SF16 Sync 160 1's
SF6 Sync 160 1's SF16 Data 520 Dpta
SF6 Data 520 |. Datp Pad 2 200(¢ 4T
SF7 Sync 160 1's SF17 Sync 160 I's
SF7 Data 520 Data SF17 Data 520 Duta
SF8 Sync 160 1's SF18 Sync 160 1s
SF8 Data 520 Data SF18 Data 520 Duta
SF9 SynAc 160 1's SF19 Sync 160 1s
SF9:Data 520 Data SF19 Data 520 Duta
Rad 1 2000 4T POSTAMBL 4960 1k

TOTAL 280860

Figure 46 - Track 1 layout
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Element Bit Cell§ Datg
PREAMBLE 4740 1's SF7 Sync 160 1k
SFO Data 520 Data SF7 Data 520 Dpta
SF1 Sync 160 1's SF8 Sync 160 Is
SF1 Data 520 Data SF8 Data 520 Dpta
SF2 Sync 160 1's SF9 Sync 160 Is
SF2 Data 520 Data SF9 Data 520 Dpta
SV Pad 960 4T Clock Sync 160 1
Servo Zone 0 900 Tone Data B8 15840 Data
SV Pad 1020 4T Data B9 15840 Da3ta
SF3 Sync 160 1's Data B10 1584D Dhta
SF3 Data 520 Data Data B11 1584p Dpta
Clock Sync 160 1's Data B12 15840 Dfita
Data BO 15840 Dater Data B13 15840/, Dhta
Data B1 15840 Datzii Data B14 15840." Dhta
Data B2 15840 Datzii Data B15 15840 Dhta
Data B3 15840 Dat+ SF10 Sync 160 1s
Data B4 15840 Dat;f SF10 Data 520 Dpta
Data B5 15840 Dat+ SF11 Sync 160 1s
Data B6 15840 Dat;f SFil\Data 520 Dpta
Data B7 15840| Data S¥ Pad 144Q 1)
SF4 Sync 160 1's Servo Zone|2 90(@ Tpne
SF4 Data 520 Data SV Pad 102( 4T
SF5 Sync 160 1's SF12 Sync 160 1s
SF5 Data 520 Data SF12 Data 520 Dpta
SF6 Sync 160 I's SF13 Sync 160 1s
SF6 Data 520 Data SF13 Data 520 Dpta
SV Pad 1440 4T SF14 Sync 160 Us
Servo Zone 1 900 Tone SF14 Data 52( Qata
SV Pad 1020 4T POSTAMBLE 2720 1k
TOTAL 280860
Figure 47 - Track 2 layout

12 Methodof recording

The mgthod of recording shall be as follows.

- AO

— A ZERO shall be represented by no flux transitions in the bit cell.

12.1 Physical Recording Density
The nominal maximum physical recording density shall be 3 819 ftpmm and occurs for a pattern of all ONEs.
The resulting nominal bit cell length is 0,262 um.

12.1.1 Long Term Average Bit Cell Length

The long-term average bit cell length for each track shall be measured over a minimum of 133 060 consecutive bit dells. It st
be within 0,20 % of the nominal bit cell length.
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12.1.2

Short Term Average Bit Cell Length

0O ISO/IEC

The short-term average bit cell length shall be the average taken over any 16 bit cells. The short-term average bit cell lengtl

shall be wi
12.1.3

thin 0,35 % of the long-term average bit cell length for the preceding track.

Rate of Change

The rate of change of the short-term average bit cell length, taken over any two consecutive 16-bit cell lengths, skallinot exc

0,05 %.

12.2

Bit Shift

The maximum displacement of any ONEs zero crossing, exclusive of missing pulses, shall not deviate by more than 25 % fron

the expec

See Annek B for the method of measurement.

12.3
The signa

13  Tfack geometry

13.1
The helicd

heads, one of which has a positive azimuth angle and the other a negative azimuth angle. The direction g

from the T
13.2

The averdge track pitch taken over any group of 60 consecutive tracks shall hendit,BB5um.

| H'H ook ol o sila. loak [T} )
CU PUSIUUINT dS UTTITITU DY U aveTayt Ut LTITTTTIyuT.

Amplitude of Data Signals

General

ape Reference Edge. The track location and dimensions shall be/shown in figure 48.

Average track pitch - C

«————— Direction ofitape motion

amplitude averaged over a minimum of 3 000 flux transitions at 3 819 ftpmm shall he“between $0% and 130 % of
the Standard Reference Amplitude.

| track pattern is formed by the relationship between the direction of¢ape motion and the axis of rptatiorobf a pair

f recording is awa

Track 1 Track 2

52

\ ~ ~
Track ;
{ Centreline
\

— —
- -

Positive Azimuth Negative azimuth

Figure 48 - Track location and dimensions
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13.3 Track pitch variation
The track pitch between any two adjacent tracks shall beubi 51,7 um.

13.4 Track width - B
The nominal track width is 11&m.

13.5 Track angle - A
The nominal angle of each track with respect to the Tape Reference Edge shall bé.4,896 0

13.6 Track length -E
The le J'rh of each track shall he 73 536 mM228 mm

13.7 Guard band - F

There ghall be a guard band of width §#@ £ 16 um extending from the start of the recorded tracks\to thg Tape Reference
Edge.

13.8 Azimuth angles
The positive azimuth angle shall be 20,089,200. The negative azimuth angle shall be 979210,200.

13.9 Track linearity

The edpe of each recorded track shall be contained between two parallel limeggrt. The parallel lines shall be at the
noming] track angle with respect to the tape reference edge.

14 Layout of a tape

14.1 General

The layput of the tape is shown in figure 49. A tape shall consist'of 1 to 64 partitions. The partitions shall be numhbbesd with

highest|partition number first and shall sequentially decrease with partition O being the last partition on the tape. ftke eleme
of the tppe format are defined in the following clauses. A tape shall be erased by writing the entire tape with Erase Bloc
When g tape is formatted, each partition shall contain a;PBOP, LBOP and EOD.

~ PBOT PEOTH

Leader magnetic tge Leader

Partition n Partition 1 Partition O

\ \
e,

Host data,
. file marks, End of
Logical Bgginning set marks Data (EOD)
) of Partition (LBOP) )
» AN
f

Physical Baginning Physical End of
of Partition (PBOP) Pg?it(i:c?n (PESF

Logical End of
Partition (LEOP)

Figure 49 - Tape layout
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14.2 Tape History Log (THL)

The THL is a special partition and shall have a partition number of (FF). Recording of the THL shall begin 584 mmm

from PBOT. The THL shall consist of 50 tracks of PBOP Blocks followed by 50 tracks of LBOP Blocks. The first PBOP
Block shall begin with track 1 and the PID of the first PBOP Block shall be (0000F040). There may be up to 500 tracks of
vendor defined Data Blocks in the THL and shall be ignored in interchange. The last data track shall be followed by 100 tracks
of EOD Blocks.

14.3 Physical Beginning of Partition

All partitions shall begin with a PBOP. The PBOP shall consist of 300 tracks of PBOP Blocks. The first PBOP track shall
begin with track 1. All PBOP Block headers shall be identical except for the PID. The PID shall indicate the position on tape.
The BID shall be set to 0.

14.4 Logical Beginning of Partition
The LBOR shall be recorded immediately following the PBOP. The LBOP shall consist of 400 tracks-of LBOP Blocks. The
BID of all LBOP Blocks shall be 0.
14.5 Data area
14.5.1 General

The data @rea shall be recorded immediately following the LBOP. The data area shall consist of Data Blocks and Gap Blocks
File Markg and Set Marks shall be recorded at the request of the Host. Diagnostic Blocks may be recorded periodically in the
data area| Clusters containing Data Blocks or Short File Mark Blocks may be rewritten if they contain elzors. All physical

blocks within the Cluster shall be rewritten if any physical blocks within the Cluster_require rewriting. The blogk hetheers of

rewritten physical blocks shall be identical to the original block headers withithe exception of the PID wihich indicates the
location oh tape. The DBID field shall determine whether a physical blockds rewritten further down the tapg. Clusters may be
rewritten multiple times.

14.5.2 Short File Mark
A Short File Mark shall consist of 1 Short File Mark Block.
14.5.3 Long File Mark

A Long File Mark shall consist of 2 tracks of Gap Blocks falfowed by 2 tracks of Long File Mark Blocks follgwed by 2 more
tracks of Gap Blocks. The first track of Long File Mark Blacks shall begin on track 1. All Long File Mark Blpcks shall have
the same BID. All Data Blocks shall be verified by RBC and rewritten before writing the Long File Mark.

14.5.4 Set Mark

A Set Mark shall consist of 2 tracks of Gap Blocks followed by 2 tracks of Set Mark Blocks followed by 2 mgre tracks of Gap
Blocks. The first track of Set Mark Blocks, shall begin on track 1. All Set Mark Blocks shall have the same BID. All Data
Blocks shall be verified by RBC and rewritten before writing the Set Mark.

14.6 End of Data
The EOD [shall be written immediately after the data area. It shall consist of 2 tracks of Gap Blocks followed by 400 tracks of
EOD Blocks. The data area may,be appended to by writing over the EOD.
14.7 Physical End~of Partition (PEOP)

The PEOP is not recarded on the tape. It is the end point of the partition and prevents data in one partition ffom dherwriting

next partiton. The PEOP PID shall be recorded in the LBOP Block. All writing of host data shall cease whei the PID matches
the PEOP|PID. Antadditional 32 tracks shall be written following the PEOP PID. The content of these tracks|are not defined by
this Internptional>Standard.
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Annex A

(normative)

Measurement of Light Transmittance of Tape and Leaders

A.l

The foll
measur

For the
reading
present

A.2
The eq

A.2.1
An infrg

wavele
half-po

A.2.2
A flat si

A.2.3

The mg
the acti

The sufface of the mask shall’be matt black.

The teg
A.2.4

The opfical path-shall be perpendicular to the mask. The distance from the emitting surface of the LED to

Introduction

pwing description outlines the general principle of the measuring equipment and measuring methd
ng the light transmittance of tape.

purpose of this International Standard "light transmittance" is defined by convention‘as the relg
obtained from the measuring equipment with the test piece inserted and the reading obtained
. The transmittance value is expressed as the percentage ratio of the two readings.

Description of the measuring equipment
lipment shall consist of

— the radiation source;

— the radiation receiver,
— the measuring mask;

— the optical path;

— the measuring circuitry.

Radiation source

-red light-emitting diode (LED) with the following>parameters shall be used:
hgth at peak emission : 850 A0 nm
ver bandwidth + 50 nm

Radiation receiver
icon photo diode shall be used. It shall be operated in the short circuit mode.

Measuring mask

asuring mask shall have a thickness of 2 mm and a circular aperture of diauehethat the area is 80
e area of the photo diode.

t piece shall beheld firmly against the mask to cover the aperture and to ensure that no ambient li

Opticalpath (figure A.1)

d to be applied wt

tionship between
when no test piec

% to 100 % of

jht leaks past.

he mask shall be

d
2

mm

Zlana

whered is in mm andx is the angle where the relative intensity of the LED is equal to, or greater than, 95% of the maximun
intensity of the optical axis.

A.2.5

Finish

The whole assembly shall be enclosed in a matt black case.

A.2.6

Measuring circuitry (figure A.2)

The components of the measuring circuitry are
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E

R

LED

Di

A

Rro, R1
S

\Y

: regulated power supply with variable output voltage
: current-limiting resistor

. light-emitting diode

: silicon photo diode

: operational amplifier

: feedback resistors

: gain switch

: voltmeter

0O ISO/IEC

The forward current of the LED, and consequently its radiation power, can be varied by means of the power supply E.

Di is operating in the short circuit mode.

The outpu
V

where:

Ik is the short-circuit current of Di.

The outpu

Rro andRy]
R

R

A3 M

Set sw

With n

Mount

Mount
a light

feasuring method

t voltage of the operational amplifier is given by

=k X Ry

t voltage is therefore a linear function of the light intensity.

shall be low temperature-drift resistors with an accuracy of 1%. The following«atio applies

o 1

1 20

tch S to position 0.
h test piece mounted vary the supply voltage of E untilvoltmeter V reads full scale (100 %).
A leader or trailer tape on the mask. The reading.of the voltmeter shall be in the range 60 % to 10(

a test piece of magnetic tape on the mask. Set'switch S to position 1. Full deflection of the voltme

%.

ter now represents

56

ransmittance of 5 %.
Silicon photo
Tape .
p \ diode
-7 d
- o .
- - <_.:._._._._._._._.2 ........... e Optlca]
LED ~~ axis
< L >
- Mask

96-0245-A

Figure A.1 - Optical arrangement
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: 0
N x,

93-0124-A
Figure A.2 - Measuring circuitry
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Annex B

(normative)

Measurement of bit shift

0O ISO/IEC

B.1 R

equirements for recording

test.

e rotary transform
tios. The frequenc

sponad,of the he

The equipment normally used for recording interchange cartridges shall be used for recording the tape-unde
The tape $hall be written in any mode compatible with system operation.

B.2 Rgquirements for reading

The tape $hall be read on any tape transport which supports a linearity of the track edges within 6 pm.
There are|[no absolute requirements on the output voltage from the read head. However, the head design, th
the pre-amplifier, and the head to tape speed shall be chosen to avoid problems-from low signal-to-noise ra
response |of the head, transformer, pre-amplifier and associated connections shall only be limited at the low end by the
transformeér and at the high end by the pre-amplifier.

Read Hedd

Gap length: 0,20 pm + 0,02 pm

Track width: 11,5pum £ 1,0 um

Positive agimuth: 20,089+ 0,20

Negative azimuth: 9,991+ 0,20

Head-tapg contact and read channel

The stabillty of the head-tape contact during theSignal capture period, together with the overall frequency re
the rotary transformer, the pre-amplifier and the equalizer shall be sufficient to give a signal-to-noise ratio of

B.3

The averdge bit cell length L is obtained from any two reference zero crossings (RZC) located on either s
crossing ([TZC). A reference zero_crossing is a ONE zero crossing with at least two adjacent ONE zero cros
The RZC{ shall not be more.than 40 bit cells apart in order to keep the maximum error due to the rate of chg

The requifement for bit shift Specified in 12.2 shall be met when any user data has been recorded as specifie

B.4 Dgta Analysis

Where:

T¥Cls the test zero crossing

easurement

ZCis\areference zero crossing

bBetBhan

de of the test zerc
sings on each sid
nge below 2 %.

din 11 to 14.

P, is the position of the n-th ONEs zero crossing

If n is the number of bit cells between reference zero crossings, the average bit cell length is

R~ R
n

L=

If there are m bit intervals between the first reference zero crossing and the test zero crossing then:
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B-R)

o |mL=(
Bit shift = — x100%

Figure B.1 - Measurement of waveform
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