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Information technology — 12,65 mm wide magnetic tape cassette for information
interchange — Helical scan recording — DTF-1 format

Section 1 - General
1

This International Standard specifies the physical and magnetic characteristics of magnetic tape cassettes, using magnetic tape
12,65 mm wide so as to provide physical interchange of such cassettes between drives. It also specifies the quality of the
recorded signals, the recording method and the recorded format, called Digital Tape Format-1 (DTF-1), thereby allowing data
interchange between drives by means of such cassettes. The format supports variable length Logical Records, high speed

Scope

search, and the use of a registered algorithm for data compression.

This Internat
referred to ag

Together with a standard for volume and file structure, e.g. ISO 1001, this International Standard:\provi

interchange

2
2.1 M

A claim of ¢
International

the case 11

the recorg

2.2 G

A claim of ¢
generating aj
recordings th
International

registered number(s) of (all) the implemented algerithm(s).

2.3 R

A claim of ¢

Conformance

onal Standard specifies two sizes of cassette. For the purposes of this International Standard the
Type L, and the smaller as Type S.

etween data processing systems.

[agnetic tape cassette

nformance with this International Standard shall specify the Type of cassette. It shall be in confg
Standard if

heets all the requirements of clause 4 and clauses 6 to 10 forthatType
ing on the tape meets the requirements of clauses 11 tod7

enerating system

bnformance with this International Standard shalPspecify which Type(s) of cassette is (are) sup
magnetic tape cassette for interchange shallsbe in conformance with this International Stg
at it makes, meet the mandatory requireménts of this International Standard. A claim of confo
Standard shall state whether or not one;“or more, registered algorithm(s) is (are) implementg

eceiving system

bnformance with this Interriational Standard shall specify which Type(s) of cassette is (are) sup

larger cassette is

les for full data

rmance with this

ported. A system
ndard if all the
rmance with this
d and, if so, the

ported. A system

receiving a magnetic tape cassette for interchange shall be in conformance with this International Standand if it is able to

handle any
whether or 1
implemented

3 Non

The followin
Standard. Af

ecording made on thie~tape according to this International Standard, and a claim of conforn
ot one, or more, registered algorithm(s) is (are) implemented and, if so, the registered numb
algorithm(s).

‘mative.references

¢ standards contain provisions which, through reference in this text, constitute provisions of

hance shall state
er(s) of (all) the

his International

the“time of publication, the editions indicated were valid. All standards are subject to revisig

n, and parties to

agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid International

Standards.
ISO 527 (all
ISO 1001:19

ISO/IEC 11576:1994,

parts), Plastics — Determination of tensile properties.

86,
interchange.

compression of data.

Information processing — File structure and labelling of magnetic tapes for information

Information technology — Procedure for the registration of algorithms for the lossless

IEC 950:1991, Safety of information technology equipment.
JIS-B-7502, Characteristics of plastic goods.
SMPTE timecode: (C98.12 : time and control code for video and audio tape for 525/60 television system).
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4 Definitions
For the purposes of this International Standard, the following definitions apply.

4.1 Absolute block number: A number N allocated to each block, indicating that the block is the Nth block from
the beginning of the Logical volume containing it.

4.2 a.c. erase: A process of erasure utilizing alternating magnetic fields of decaying intensity.

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

44 Append file: A new file added from the End of Data (EOD) of a Logical volume.

4.5 Append volume: A Logical volume added after the last Logical volume recorded on the cassette.

4.6 Average Signal Amplitude (ASA): The average peak-to-peak value of the signal output of a read head

measured over a minimum of 1,40 mm of track, exclusive of missing pulses.

4.7 azimputh: The angular deviation, in degrees of arc, of the recorded flux transitions on a track from-th¢ line normal
to the track centrgline.

4.8 back]|surface: The surface of the tape opposite to the magnetic coating used to record data.

4.9 bit cell: A distance along the track allocated for the recording of a Channel bit.

4.10 block: A unit of data which is sent to the tape controller when a single write command is executed.

4.11 Block Management Table (BMT): A table included in each Track Set\to manage blocks conthined in that
Track Set.

4.12 byte{ An ordered set of bits acted upon as a unit.

4.13 cassgtte: A case containing magnetic tape stored on twin reels,

4.14 compressed data: A representation of host-transmitted ata after transformation by a data [compression
algorithm.

4.15 Control Track: A track used for recording the servo@ontrol signals.

4.16 flux transition position: That point along a track on the magnetic tape that exhibits the maximufn free-space
flux density normal to the tape surface.

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

4.18 Logigal track set ID: The track setID assigned to each track set containing data received from the Host.

4.19 Logifal volume: A data entity réceived by the generating system from the host.

4.20 maghetic tape: A tape which will accept and retain the magnetic signals intended for input, output, and storage
purposes.

4.21 Master Standard Reférence Tape (MSRT): A tape selected as the standard for Signal Amplitude, Reference

Field, Resolution} and Signal to:Noise Ratio (S/N).
NOTE - The Master [Standard Reférence Tape has been established at SONY Corporation.

4.22 physical reeording density: The number of recorded flux transitions per unit length of track, spetified as flux
transitions per mfillinigtre (ftpmm).
4.23 Reference Field (RF): The Typical Field of the MSRT. There are two Reference Fields:

RF1 is that for a helically recorded track
RF2 is that for a longitudinally recorded track.

4.24 Secondary Standard Reference Tape (SSRT): A tape the performance of which is known and stated in
relation to that of the MSRT.

NOTE - Secondary Standard Reference Tapes can be ordered under the Part Number SSRT-DTF-1, from the Sony Corporation, Magnetic Product Group,
Data Media Sales Division, 6-7-3S Kitashinagawa, Shinagawa-ku, TOKYO 141, Japan. In principle such tapes will be available for a period of 10 years
from the publication of the International Standard. However, by agreement between 1SO and Sony Corporation, this period may be shortened or extended to
take account of demand for such SSRTs.

It is intended that these SSRTs be used for calibrating tertiary reference tapes for use in routine calibration.

4.25 Standard Reference Amplitude (SRA): The Average Signal Amplitude derived from the MSRT, using the
appropriate Test Recording Current and the appropriate physical recording density. There are three SRAs: SRAL1 is derived
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from a helically recorded track, recorded at 3 201 ftpmm with TRC1. SRA2 is derived from a longitudinally recorded track at
20,75 ftpmm with TRC2. SRA3 is derived from a helically recorded track, recorded at 800,3 ftpmm with TRC1.

Traceability to the SRAs is provided by the calibration factors supplied with each Secondary Standard Reference Tape.

4.26

Irl is the current that produces RF1 on a helically recorded track.
Ir2 is the current that produces RF2 on a longitudinally recorded track.

4.27

supply reel is to the observer’s right.

Standard Reference Current (Ir): The current that produces a Reference Field. There are two Irs:

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

4.28 T
TRCl1is 1,1
TRC2is 1,0
4.29 t1

may be paral

4.30 t

4.31 T
4.32 T
In the plot of

TF1 is the minimum recording field giving an ASA equal to 90 % of theqnaximum ASA at the physical recor

201 ftpmm o

TF2 is the v4
falls to 0,5 d

4.33 U
4.34 W

est Recording Current (1 KC): The current used to record an SRA. There are two Test Reco

imes Irl
imes Ir2

ack: A narrow, defined area on the tape along which a series of magnetic transitiéns may be 1
lel to the Tape Reference Edge or at an angle to it.

ack angle: The angle between the centreline of a helically recorded track and, the Tape Referend

ypical Field (TF): There are two TFs:
the ASA against the recording field:

h a helically recorded track.

lue of the recording field for which the increase of ASA resulting from an increase of 1 dB of tH
B at the physical recording density of 20,75 ftpmm 6n-a longitudinally recorded track.

nique Identifier (UID): An unambiguous ¥alue uniquely distinct from every other UID.

ord: A group (or set) of four 8-bit bytes, sumbered O to 3, byte 3 being the most significant.

5
5.1

A measu
value of
1,235 to

The setti

Numbers
used to 11

Conventions and notations

Letters and digits in parentheses represent numbers in hexadecimal notation.

epresentation of numbers

ed value is rounded off to theeast significant digit of the corresponding specified value. It implid
1,26 with a positive tolerance of 0,01, and a negative tolerance of 0,02 allows a range of meas|
,275.

g of a bitis\denoted by ZERO or ONE.

in binary* notation and bit combinations are represented by strings of Os and 1s. Within such s
digate-that the setting of a bit is not specified within the string.

rack Set: A set of four consecutive helical tracks uniquely identified by atrack set identification.

ding Currents:

ecorded. A track

e Edge.

ding density of 3

e recording field

s that a specified
ured values from

rings, X may be

Numbers
byte to th

Negative

T bimary ToTation and bt Combimations are Sirowmm as- words wittr thie MSB 1o theteftamd-witt
e left.

values of numbers in binary notion are given in TWOs complement.

the msb in each

In each field the data is processed so that the MSB is processed first. Within each byte the msb (numbered 7 in an 8-bit

byte) is processed first. This order of processing applies also to the data input to the Error Detection and Correction circuits
and to their outputs, unless otherwise stated.

5.2

The names o

6
ASA

Names

f entities, e.g. specific tracks, fields, etc., are given with a capital initial.

Acronyms

Average Signal Amplitude
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CRC Cyclic Redundancy Check

BMT Block Management Table

BST Bad Spot Table

DIT Directory Information Table

DM Dummy Track

ECC Error Correcting Code

EOD End of Data

FIT File Information Table

LBOT Logical Beginning of Tape

LEOT Logical End of Tape

LIDT TogicatiD-Table

Isb Least Significant Bit

LSB Least Significant Byte

msb Most Significant Bit

MSB Most Significant Byte

MSRT Master Standard Reference Tape
NEOT Near End of Tape

PBOT Physical Beginning of Tape

PEOT Physical End of Tape

SRA Standard Reference Amplitude
SSRT Secondary Standard Reference Tape
TF Typical Field

TPS Tracking Pilot Signal

TRC Test Recording Current

TSID Track Set Identification

UID Unique Identifier

uT Update Table

VEOV Virtual End of Volume

VIT Volume Information Table

VSIT Volume Set Information Table

7 Envirgnment and safety

The conditions [specified below refer to ambjent conditions immediately surrounding the cassctte. Cassetteg exposed to
environments outside these limits may still be-able to function usefully; however, such exposure may cause permanent damage.
7.1 Testjng environment

Unless otherwis¢ specified, tests andymeasurements made on the tape to check the requirements of this Standard ¢hall be made
under the follow]ng conditions,

temperature 23°Cx1°C
relative humidity 48 % t0 52 %
conditioning perjod before use 24 h min.

7.2 Operating environment

Cassettes used for data interchange shall be operated under the following conditions:

temperature

relative humidity

5°Cto40°C

wet bulb temperature 26 °C max

20 % to 80 % non-condensing

The cassette 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.
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7.3 Storage environment

The following conditions shall be observed for storage.

temperature: 5°Cto32°C

relative humidity: 20 % to 60 %

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

7.4 Transportation

Recommendgd-timitsfor-the-environmer o-whith-aeassetie-may-be-subjeetedd

taken to minijmize the possibility of damage, are provided in annex D.

7.5 Shfety

e-precautions to be

The cassette|and its components shall satisfy the requirements of ECMA-129 when used in the.intended 1panner or in any

foreseeable yse in an information processing system.

7.6 Flammability

The tape and the case components shall be made from materials which, when ignited“ffom a match flame, d
burn in a stil] carbon dioxide atmosphere.

Section 2 - Requirements forthe case

8 Dimensional and mechanical characteristics of the case
8.1 (eneral

The case of the cassette shall comprise

— an upper half,

— alower hplf,

— alid pivatally mounted on the upper half
— alatch mpchanism for the lid

— two reels|for magnetic tape

— alockingmechanism for the reels

— a write-injhibit mechanism

— recognitipn holes.

In the drawinjgs, embodiments‘ofithe cassettes are shown as examples.
For the Typd S cassette thig dimensions are referred to three orthogonal Reference Planes X, Y, and Z where

— The threq datum areas A, B and C in the bottom surface of the case are in Plane Z
— Plane X is perpendicular to Plane Z and intersects the centres of datum holes A and B
— Plane Y 1|s pérpendicular to Plane X and Plane Z and intersects the centre of datum hole A.

b not continue to

For the Type L cassette the dimensions are referred to three orthogonal Reference Planes X, Y, and Z where

— The three datum areas E, F and G in the bottom surface of the case are in Plane Z
— Plane X is perpendicular to Plane Z and intersects the centres of datum holes E and F
— Plane Y is perpendicular to Plane X and Plane Z and intersects the centre of datum hole E.

Figures 1 to 19 and sub-clause 8.2 define the dimensions of the case and reels for a Type S cassette.

Figures 20 to 39 and sub-clause 8.3 define the dimensions of the case and reels for a Type L cassette.

8.2 Type S cassette

Figure 1 is a perspective view seen from the top.

Figure 2 is a perspective view seen from the bottom.

Figure 3 shows the top side with the lid closed using third angle projection.
Figure 4 shows the top side holding and label areas.
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Figure 5 shows the bottom side with the lid removed.

Figure 6 shows the bottom side with the lid closed.

Figure 7 shows the details of the recognition holes.

Figure 8 shows the details of the write-inhibit plug.

Figure 9 shows the detail of the lid release insertion channel.
Figure 10 shows the lid unlock force direction.

Figure 11 shows the detail of the lid opening insertion channel.
Figure 12 shows the lid opening force direction.

Figure 13 shows the side view with the lid open.

Figure 14 shows the cassette reel.

Figure 15 shows the height of Teels upon rotaton.

Figure 16 shows the internal tape path.

Figure 17 shows the tape path to measure the extraction force.
Figure 18 shows the tape path to measure the friction torque of the take-up reel.
Figure 19 shows the tape access cavity requirements.

8.2.1 Oyerall dimensions (figure 3)

The overall dimg¢nsions of the case with the lid in the closed position are defined as follows., The total width of the|case shall be
[, =96, mm + 0,3 mm
The total length pf the case shall be

I, =156,0 mm 795 o

The distance from the top of the case to the Reference Plane Z shall be
I3 =25,p mm % 0,3 mm
The front-top bejel edge shall start in the top surface at a distance

Iy = 3,0lmm = 0,5 mm from the front side and shall terminate in the front side at a distance
Is =5,0lmm =+ 0,5 mm from the top surface

The bottom-front edge of the case shall be rounded with a radius
r=1,dmm=0,1 mm
The distance frofn the rear side to plane X shall ‘be

+0,2 mm

16 = 9"' mm -0,1 mm

The distance frofn the right side tolplane Y shall be

+0,2 mm
—-0,1 mm,

/5 =8,0 mm
8.2.2 Holding-areas (figure 4)

The holding aregs,Shown cross-hatched, lie in Plane Z and shall be the areas along which the cassette shall be held down when
inserted into theldrive. The left and right edee holding areas shall extend from the rear side a distance of

Iy = 69,4 mm min.

The width of the holding surface along the rear edge shall be
ly = 10,2 mm min.

The width of the left and right holding surfaces shall be
l1o=5,7 mm min.

8.23 Window

A window may be provided on the top surface so that a part of the reels is visible. The window, if provided, shall not extend
beyond the height of the cassette and shall not extend beyond the inner edge of the holding areas.
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8.24 Label areas (figure 4)

A portion of the rear side of the cassette and a portion of the top surface of the cassette may be used for labels. The position and
the size of the labels shall not interfere with the operation or clearance requirement of the cassette component parts. The area
used for labels on the top surface shall not extend beyond the inner edges of the holding areas.

The position and dimensions of the label area on the rear side are defined as follows.
The distance from the top of the case to the top of the label area, and from the bottom of the label area to Plane Z, shall be
l“ = 3,0 mm * 0,3 mm

The distance from both the left and right sides of the case to the edges of the label area shall be

11 7,0 mm = 0,3 mm
The depth off the top surface label depression shall be 0,3 mm max.
The depth off the rear side label depression shall be 0,5 mm + 0,1 mm.

8.2.5 Datum areas and datum holes (figures 5 and 6)

The annular atum areas A, B and C shall lie in plane Z and determine the vertical position of the cassette in the drive.
The annular Jatum area D shall be parallel to datum plane Z and within 0,3 mm of it.
Each datum grea shall have a diameter d; = 10,0 mm + 0,1 mm and be concentri¢-with the respective datum hole.
The centres ¢f datum holes A and B lie in plane X.
The centre of datum hole A shall be at the intersection of planes X and<Y"
The distance|from the centre of the datum hole B to plane Y shall be
;3  140,0 mm = 0,3 mm
The distance{ from the centre of the datum hole C to plane Y. shall be
L4 120,0 mm £ 0,3 mm
The distance] from the centre of the datum hole D to plane Y shall be
lis 20,0 mm = 0,2 mm
The distance| from the centre of the daturh holes C and D to plane X shall be
Li¢ ¥ 74,0 mm + 0,2 mm
The diamete} of datum holes A-and'D shall be

+0,1_mm

117 =5’5 mm —0;0 mm

as shown in section C-C of figure 6
The depth of| all four«datim holes shall be
Lo ¥ 9, mm/min.

The distancelackosstheflats-of datum-holes B-and-C-shall be1-

The distance of the elongation in datum holes B and C shall be
13 = 8,00 mm = 0,15 mm as shown in section E-E of figure 6.

8.2.6 Support areas (figure 5)

The cassette support areas are shown cross-hatched, in figure 5. Support areas A, B, C and D shall be coplanar with datum area
A, B, C and D, respectively, within = 0,05 mm.

The areas within 1 mm of the edge of the cassette shall not be included in the support areas and shall be recessed from the
support areas.

The dimensions and position of the support areas shall be defined as follows.

The support area surrounding datum hole A shall be defined by
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lo=9,0 mm + 0,2 mm

51 = 20,0 mm + 0,2 mm
122 = 10,00 mm * 0,15 mm
l,3=0,4 mm % 0,2 mm

The support area surrounding datum hole B shall be defined by Ly [, and

b4 = 130,0 mm + 0,3 mm
5 = 140,4 mm + 0,3 mm

The support area surrounding datum hole D shall be defined by

O©ISO/IEC

126 = 62|0 mm + 0,2 mm
ly7 =723 mm % 0,3 mm
g = 80}0 mm + 0,3 mm
o = 85[0 mm + 0,3 mm
3o = 10,00 mm + 0,15 mm
13] =400 mm £ 0,2 mm

The support areq surrounding datum hole C shall be defined by by, l55, 1,9 and

_ +0,2 mm
I3, =6B,0 mm 55 0

133 = 100,0 mm = 0,3 mm
34 = 130,0 mm + 0,3 mm

8.2.7 G
The cassette sha

The distance fro

hiding grooves (figure 3 and 6)

1 be provided with four guiding grooves for correct insertion/into the drive.

n Plane X to the rear edge of the guiding groove on thestop surface shall be

I35 =2, mm £ 0,1 mm

The width of tof] and bottom guiding grooves shall be

le=3,0 mm + 0,1 mm

The distance acr

Iy =6,
The depth of the
Ly =14

The distance fro|
I3 =1
The width of rig]

I40:3

The distance from Plane Z to the bottom of the right side flanged opening at the front shall be

mm + 0,3 mm

top and bottom guiding grooves shall be

} mm min.

m Plane Z to the bottom edge of the right side guiding groove shall be
1,00 mm “3350

ht and left side guiding grooves shall be

+ 0,4 mm

Onnn‘OJmm

pss the flanged opening at the left and-right edges of both the top and bottom guiding grooves shall be

l41 = 9,0 mm + 0,3 mm

The width of the flanged opening of the right and left guiding grooves at the front shall be

lyp =7,00 mm £ 0,15 mm

The distance from the front along the right and left guiding grooves to the termination of the flanges shall be

l43= 8,00 mm £ 0,15 mm

The depth of the left and right side guiding grooves shall be

lu=1,

1 mm min.

The distance from Plane Z to the bottom of the left flanged opening at the front shall be
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l4s = 14,00 mm 55 o
The distance from Plane Z to the bottom edge of the left side guiding groove shall be
146 = ]2,0 mm + 0,3 mm

The distance from the top surface to the extent of chamfer in the bottom of the top guiding groove on the left and right sides
shall be

ly7= 1,90 mm = 0,15 mm
The angle of the chamfer in the bottom of the top guiding groove at the left and right ends shall be
a, §30°+3°

The angle of the flange opening of the top guiding groove at both ends shall be
a, ¥ 30° = 3°
8.2.8 Recognition holes (figure 6 and 7)
There shall e 7 recognition holes numbered 1 to 7.
The positiony and dimensions of the recognition holes 1 to 6 are as follows.
A line through and locating the centres of holes 6 and 1 shall be
L4 £ 70,00 mm = 0,15 mm from Plane Y
The centre df hole 6 shall be located
lyo £ 48,0 mm = 0,2 mm from Plane X
The centres pf holes 4 and 5 shall be located
Iso # 3,40 mm = 0,05 mm to the left and right of a‘line’through the centres of holes 1 and 6
The locatior] of a line through the centres of hole 4 and-Sishall be a distance
Is; £ 3,6 mm + 0,1 mm from the centre of hele 6
Recognition|holes 2 and 3 are D shaped with.the flats next to hole 1; the flats shall be a distance
I5; £ 4,00 mm = 0,05 mm from-thé-Centre of hole 1
The distancg of a line through the centres of holes 1,2 and 3 from Plane X shall be
I3 £56,0 mm + 0,2 mm
The length gf the flat of holes 2“and 3 shall be

_ %.0;2mm
ls4]= 3,4 mmr50

The distanc¢ from the centre to the flat of holes 2 and 3 shall be

+0,2 mm
0:6-mmr

Issl=4.7 mm —with radius /5, located /55 from the flat

Holes 1 and 3 contain a tab as shown in view Q of figure 6 in figure 7.

The distance from the tab surface to the bottom of the cavity behind the tab shall be
Is¢ = 10 mm min. as shown in section F-F in figure 7.

The depth of holes 4, 5 and 6 shall be
Is; =5 mm min. as shown in section G-G of figure 7

The radius of the D holes 2 and 3 shall be

+ 0,2 mm

ry =17mm 55 mm

The diameter of holes 1, 4, 5 and 6 shall be
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_ + 0,2 mm
d, =34mm Jy4mm

Recognition hole 7 is located in the bottom right side of the case shown in view P of figure 6 in figure 7.
The distance from Plane Y to the surface of hole 7 nearest to the right edge of the case shall be
Isg = 5,8 mm + 0,2 mm
The distance from Plane Y to the surface of hole 7 farthest from the right edge of the case shall be
lso=1,6 mm + 0,1 mm

The distance from

+0,5 mm
-0,2 mm

160 =5 ,O mm

The distance frofn Plane X to the surface of hole 7 farthest from the rear edge of the case shall be

& + 0,35 mm
ley =57,00 mm 7455 mm

The surfaces on he case bottom and right side surrounding recognition hole 7 are slightly recéssed.

The distance from Plane Y to the edge of the recessed area farthest from the right edge shalkbe
le = 0,4 mm + 0,2 mm

The distance frofn Plane X to the nearest edge of the recessed area along the rightedge of the case shall be
lez = 46[0 mm + 0,5 mm

The extent of thq recessed area along the right edge of the case shall be
les = 15{0 mm = 0,5 mm

The inside cornefrs of the recognition hole 7 farthest from the right'edge of the case shall have fillets defined by
lgs = 1,0 mm + 0,2 mm as shown in view P of figure™/.

The depth of the|recess below the bottom and right side surfaces shall be
les = 0,3 mm max.

The depth of recpgnition hole 7 shall be
lg7 = 10{mm min.

This Internationgl Standard prescribes.the following states of these recognition holes.

— Recognition hole 1 shall be.clesed.
— Recognition hole 2 shall‘be-open.
— Recognition hole 3 shallbe closed.
— Recognition hole @ shall be open.
— Recognition hol€ 5 shall be open.
— Recognition hofe 63t beopem:
— Recognition hole 7 shall be open.

Tabs may be used to close the recognition holes. The dimensions of the tabs, if used, shall be as defined in the section F-F of
figure 7. The tabs shall withstand an applied force of 2,0 N max. without being punched out.

The surface of the tabs shall be recessed from the bottom surface a distance
l¢g = 0,3 mm max.

The space around the knockout tab in recognition holes 1 and 3, as viewed in section F-F of figure 7, shall be
lso = 0,7 mm max.

8.2.9 Write-inhibit plug (figure 8)

The write-inhibit plug is located on the left side at the bottom of the case as shown in figure 6, view R.

10
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The distance

ISO/IEC 15731:1998 (E)

in Plane Z from Plane X to the near edge of the write-inhibit plug hole shall be

l70=52,5 mm + 0,2 mm

The span of the write-inhibit plug hole shall be

l7l

The distance

+0,15 mm

=7,00 mm 540 mm

as shown in view R of figure 8.

on the left side of the case from Plane X to the near edge of the slider opening shall be

17, = 52,8 mm min.

The distance
b3
The distance
b4

The distance

I35
The distancg
b6
The tang on
I
The surface
bg
When the w
The distance
b

The write-in
required to

8.2.10

The pre-pos
cassette as i

The distancg

180

The distance

%+ 58,8 mm max.

+ 141,60 mm + 0,15 mm

+ 9,4 mm max.

+ 1,7 mm max.

#+ 0,5 mm max.

+ 4,5 mm min.

F 1,2 mm£ 0,4 mm as shown in figure 5

on the left side of the case from Plane X to the far edge of the slider opening shall be

in Plane Z from Plane Y to the inner side of the write-inhibit plug hole shall be

from the inner side of the write inhibit hole to the slide rail shoulder shall be

+0,15 mm

=5,00 mm 440 mm

on the left side from Plane Z to the far edge of the write-inhibit plug.detent hole shall be

the left side of the body of the write-inhibit plug shall extend

bf the write-inhibit plug, when in the write-enable position, shall be recessed from Plane Z a distar

ite-inhibit plug is pushed down, recording on\the tape is inhibited.

from Plane Z to the surface of the plug in-the write-inhibit position shall be

hibit plug shall not be deformed-by 0,3 mm or more when a force of 2,0 N is applied to the centr
ush down or lift up the write-ihhibit plug shall be less than 40 N.

Pre-positioning surface (figures 3 and 5)

tioning surfaces are\parallel to Plane Y in the front of the bottom surface and determine the init
is inserted intogthe-drive loading slot.

of the righf\side pre-position surface from Plane Y shall be

of theleft side pre-position surface from Plane Y shall be

181 =

137,7 mm + 0,5 mm

The height of the pre-position surfaces above Plane Z shall be

lg> = 3,0 mm = 0,1 mm as shown in figure 3

The distance from Plane X to the front of the left and right pre-position surfaces shall be

8.2.11

Cassette lid (figures 9, 10, 11, 12 and 13)

¢ of it. The force

al location of the

+0,1 mm
- 0,2 mm

The cassette shall include a lid for protection of the tape during handling, storage and transportation. The lid shall be
automatically locked when the lid is closed and it shall be unlocked when the release pin in the drive is inserted into the channel

shown in fig

The distance from Plane X to the near edge of the lid release insertion channel shall be

ure 9.

lgy = 75,0 mm

+0,0 mm
- 0,3 mm

11
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The distance from Plane Y to the far wall of the lid release insertion channel shall be
lgs = 141,8 mm min.
The distance from Plane Z to the near wall of the cavity containing the locking mechanism shall be
lgg = 2,4 mm max.
The distance from Plane Z to the far wall of the cavity containing the locking mechanism shall be
lg; = 5,85 mm min.

The design of the locking mechanism is not specified by this International Standard except that it shall be operated by the
release pin in therdriveThe tid Tetease mechantststatt-beactated-wien thedrive Tetease pimr s T thecross=hatched area
shown in section J-J and defined by lg; and

lgg = 74,2 mm max.
lgo = 75,8 mm min.
loo = 3 mm max.

The force needed|to unlock the lid shall be less than 1 N in the direction shown by figure 10.

After the lid is uplocked, the lid shall be open when the lid opening lever in the drive isdnserted into the chanrlel shown in
figure 11.

The distance from Plane X to the near end of the lid opening channel shall be
ly; = 77,3 mm max.

The distance fron} Plane Y to the relief edge in the front bottom lid surface shall'be
lgp = 2,4 mm max.

The distance fron} Plane Y to the right inside wall of the lid shall be
lg3 = 5 mim min.

The distance fron} bottom surface of the case to the front baftom edge of the lid shall be
loy =0,1jmm + 0,1 mm

The bottom front edge of the lid shall have a flat forcthe distance defined by
lys = 1,2jmm £ 0,2 mm

The inside corner|of the lid shall be rounded with a radius
r3y=1,0 nm + 0,1 mm

The inside front Hottom edge ofithe lid shall be chamfered at an angle defined by
a3 = 30°|+ 3° starting at the flat defined by los

The force needed|to opén‘the lid shall be 1,5 N max. in the direction shown in figure 12.

The lid rotates arpund’an axis defined in figure 13 by dimensions

log = 69,0 mm + 0,5 mm and
ly7 = 18,0 mm £ 0,5 mm

The maximum possible lid opening distance shall be
log = 29 mm min.

8.2.12 Cassette reel lock (figure 13)

The reels shall be locked when the cassette is removed from the tape drive and shall be unlocked when the cassette is inserted
into the drive.

The design of the locking mechanism is not specified by this International Standard except that the reel shall be completely
released when the cassette lid is opened a distance from reference plane Z defined by

log = 23,5 mm max. The minimum distance required to unlock the reels is not specified.

12
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8.2.13 Reel access holes (figure 6)

The case shall have two circular reel access holes in the bottom of the case which shall allow penetration of the drive spindles.
The centreline of both reel holes shall be the distance from Plane X defined by

lioo=31,0 mm = 0,2 mm
The distance from Plane Y along the line defined by /4 to the centre of the right reel hole shall be

lio1 = 32,0 mm + 0,2 mm

The distance from Plane Y along the line defined by ;o to the centre of the left reel hole shall be

lip> = 108,0 mm + 0,2 mm

The diameter pf both reel holes shall be
dz = B3 mm min.

8.2.14 Reeis (figure 14)

The reels have a spindle-receiving cavity extending from the bottom surface, with inward facing gear teeth|for transferring

drive, and a rqund upper cylinder to define the axis of rotation precisely.

The diameter pf the round upper cylinder in the receiving cavity shall be
d, 11,00 mm *gp5mn

The tops of the inside gear teeth shall lie in a cylinder suface with a diameter defined by
ds 140 mm 35

The base of the inside gear teeth shall lie in a cylinder suface with*a-diameter defined by
dg = [18,0 mm + 0,2 mm

The base surfjce of the reel is formed by an annular ring;with an inside diameter that shall be
d; =D27,6 mm + 0,2 mm and an outside diameter that shall be
dgz = B0,0 mm + 0,2 mm

The width of fhe tops of the inside gear te€th'shall be
1103 92,0 mm £ 0,5 mm

The distance from the reel base annular ring to the inside lower flange at the tape hub surface shall be
Liog 3,75 mm “ghpum

The distance between thelower and upper flanges at the tape hub surface shall be

+0,2 mm

lios F 13,3-mm o5

The distance from the reel base annular ring to the top of the inside gear teeth base cylinder shall be
106 = 9,00 mm = 0,15 mm

The distance from the reel base annular ring to the start of the round upper cylinder shall be
107 = 10,5 mm + 0,3 mm

The distance from the reel base annular ring to the top of the round upper cylinder shall be

+0,5 mm

Log =150 mm o450

The length of the tops of the gear teeth from the top of the inside gear teeth base cylinder shall be

Lo = 6,50 mm + 0,15 mm

13
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The gear teeth side surfaces extend from the base cylinder to the tops cylinder and shall be at an angle with respect to each

DS T W SR T
OuIcr aciined oy

a;=60°£5°

The 6 gear teeth

shall be spaced around the base cylinder at an angle defined by

as=60°+ 1°

The reels assembled in a cassette shall rotate freely under the condition described in figure 15.

The distance from Plane Z to the annular base reel surface which provides free rotation of the reel when the cassette is loaded

into a drive shalii

be

Lo =72

The reels assem}

g

Q1
Ouke 1O

Four tape guides

and one close to
take-up reel.

The distance fro
L =6
The distance fro
L1 =1]
The distance fro
L3 =1]
The distance fro
lha=8
The distance fro

s =11

The distance from Plane Y to the centre of the left guide close to the front shall be

I =11
The diameter of
dy=5,(
8.2.16
When the casset

nl_:
rgsi

Tqpe path Zone (figure 16)

+0,2 mm

’4 mm 0,6 mm

led in a cassette shall be spring-loaded with a force F of 1,5 N+ 0,5 N as shown in figuce .15.

) TP -1
ine tape in

tac .

Ly ~ L
1011 O

40 . - 1L
UlC Cadc (uugurce 1v)

define the tape path inside the cassette. Two guides on the left side, one close tosthe front openir
the supply reel. Two guides on the right side, one close to the front opening/of the case and or

m Plane X to a line through the centres of the guides close to the reelsshall be
D,0 mm + 0,5 mm

M Plane Y to the centre of the right guide close to the take-up,feel shall be

.5 mm + 0,5 mm

m Plane Y to the centre of the left guide close to the*supply reel shall be

8,7 mm + 0,5 mm

n Plane X to a line through the centres of the guides close to the front shall be
,0mm = 0,5 mm

m Plane Y to the centre of the right guide close to the front shall be

,0mm % 0,5 mm
7,0 mm + 0,5 mm
all four guides shall be

mm = 0,3-m

e is/inserted into the drive, the tape is pulled outside of the case by tape guides. The tape path zor

g of the case
e near to the

he of the case

tana chaoll ha ol

is the zone in whichthe

t rs £ 1
R e pC—Sam ottt MO VETITCCTy-

The distance from Plane X to the furthest points defining the zone limit on the left and right in front of the case shall be

1”7 = 100,0 mm * 0,2 mm

The distance from Plane Y to the right front point defining the zone limit shall be

hig=17

mm min.

The distance from Plane Y to the left front point defining the zone limit shall be

110 = 132 mm min.

With a holdback torque of 0,001 N-m applied to a nearly empty reel under the condition described in figure 17, the force
required to pull the tape out from the reel (see figure 17) shall not exceed 0,17 N. This specification shall be applied to both the

supply and take-

14

up reels.
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With a holdback tension of 0,3 N

thhn i n sem i arma o
ine iuxquc lbLlullCU to WlllU lllb ldl.)C b

pplied to the take-up reel nearly full of the tape under the condition described in figure 18,

AAAAAAAA NN1TENT

I 1 not L)\LCCU U, U110 IN“II.

8.2.17 Tape access cavity (figure 19)

When the cassette is inserted into the drive, tape guides in the drive pull the tape out into the drive tape path. The shape and
dimensions of the access cavity for these tape guides shall be defined as follows.

the lid is not specified by this International Standard except that ciearance shown cross-haiched shali be
e threading mechanisms when the lid is opened.

The inside bh&pf: 0

provided for driv

The distance from Plane Y to the edge in the bottom surface which defines the right extent of the tape access cavity shall be

Lo

The distance

L
The distance
has
The distance
L4
The distance
l2s
The distance
l26

The width at

Lo
The width at

li2g
The width of]

L2
The distance

1130

e|from Plane X to the 5ta_rt|ng po oint for the rwht rear surfac

= 14,5 mm + 0,3 mm

_ +0,2 mm
=86,0mm 55 im

from Plane Y to the extent of the right rear surface of the access cavity shall be

= 27,75 mm max.

from Plane X to the curved surface defining the rear extent of the tape actéss cavity shall be
= 70,6 mm max.

from Plane X to the surface defining the rear extent of the tape dctess cavity shall be

= 62,1 mm max.

from Plane Y to the extent of the left rear surface of the.access cavity shall be

= 112,25 mm min.

from Plane Y to the left-most edge of the tape“access cavity in the bottom surface shall be
= 125,5 mm + 0,3 mm

the end of the centre tape position limit post shall be

= 8,7 mm max.

the base of the centre tape position limit post shall be

= 14,7 mm max.

the rearmost surface-of the tape access cavity shall be

= 26,5 mm min.

from Plafie’X to the inside surface of the centre tape position limit post shall be

= 8245 mim min.

The distance

from Plane Z to the inside surface of the support for the centre tape position limit post shall be

1131

19 mm min.

The distance from Plane Z to the top inside surface of the support for the centre tape position limit post shall be
113, = 20,8 mm min.

The distance from Plane Z to the edge in the top surface of the case which defines the lid case interface shall be
l133 =77 mm max.

The distance from Plane Z to the inside of the case top surface shall be
1134 = 23 mm min.

The distance from Plane Z in the lid area representing the depth of the access cavity shall be

1135 = 24 mm min.

15
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The distance from Plane Z to the lid edge when the lid is opened shall be

+1,5mm

36 =27.5mm 45 mm

and shall provide clear entrance to the above defined tape access cavity

The angie of the fillet at the inside and outside of the corner of the centre tape position limit post shall be
ag = 35° max.

The curvature of the rear tape access cavity surfaces shall have a radius defined by

r4 = 39,6 mm max. and centred at the reel centres.

16
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Take up reel

Supply reel
Upper half

Figure 1 - Type S cassette top view (lid open)

Bottom surfaee

Left side

\7‘

Top s!

Figure 2 - Type S cassette bottom view (lid closed)

1 half
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Figure 3 - Top side of Type S cassette (lid closed)
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112

Holding area

Label area

Figure 4 - Top side of Type S cassette, holding and label areas.
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Figure 5 - Bottom side of Type S cassette (lid removed)
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Figure 6 - Bottom side of Type S cassette (lid closed)
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Figure 8 - Details of write - inhibit plug of Type S cassette
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View T (fig 6) SectionJ -]

Figure 9 - Lid release insertion channel'of Type S cassette

Figure 10 - Direction of force required to unlock the lid with Type S cassette
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Figure 11 - Lid opening insertion channel ofType S cassette

Figure-12 - Direction of force required to open the lid with Type S cassette

X
196

Reel lock release position Fully open position

Figure 13 - Side view of Type S cassette (lid open)
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Figure 15 - Height of the reels of Type S cassette when loaded
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Figure 17 - Tape path to measure the extraction force of Type S cassette
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8.3

Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29
Figure 30
Figure 31
Figure 32
Figure 33
Figure 34
Figure 35
Figure 36
Figure 37
Figure 38
Figure 39

8.3.1 (0}

The overall dimg

The total width
The total length

The distance fro
hos =13
The front-top be

1204 =1
s =I5

The bottom-fron
The distance fro

lyoe =1
The distance fro

1207

:1998 (E)

Type L cassette

is a perspective view seen from the top.

is a perspective view seen from the bottom.

shows the top side with the lid closed using third angle projection.
shows the top side holding and label areas.

shows the bottom side with the lid removed.

shows the bottom side with the lid closed.

shows the details of the recognition holes.

shows the details of the write-inhibit plug.

shows the detail of the lid release insertion channel.

shows the lid unlock force direction.

shows the detail of the lid opening insertion channel.
shows the lid opening force direction.

shows the side view with the lid open.

shows the cassette reel.

shows the height of reels upon rotation.

shows the internal tape path.

shows the tape path to measure the extraction force.
shows the tape path to measure the friction torque of the take-up reel,
shows the tape access cavity requirements.

shows the cavity for compatibility.

yerall dimensions (figure 22)
nsions of the case with the lid closed are as follows.

f the case shall be L, = 145,0 mm +0,4 mm

+ 0,3 mm
- 0,5 mm

pf the case shall be /5, =254,0 mm
m the top of the case to the Reference Plane Z\shall be
=25,0mm = 0,3 mm

vel edge shall start in the top surface\at a distance

= 3,0 mm # 0,5 mm from the:front side and shall terminate in the front side at a distance
= 5,0 mm * 0,5 mm from the.top surface

t edge of the case shallibe'rounded with a radius rj; = r; = 1,0 mm £ 0,1 mm

m the back side to/plane X shall be

+0;2ymm

6 = 9,0 mm/Jo ¥ mm

n the rightSide to plane Y shall be

+ 0,2 mm

=85,mm [y

8.3.2

Holding areas (figure 23)

The holding areas, shown cross-hatched, in figure 23 shall be the areas along which the cassette shall be held down when
inserted in the drive. The left and right edge holding areas shall extend from the rear side a distance of
g = 118,3 mm min.

The width of the holding surface along the rear edge from the left and right sides a distance ,;, and shall be
oo = 19,7 mm min.

The width of the holding surface along the remainder of the rear edge shall be
b10 =10 mm min.

The width of the left and right holding surfaces shall be

12“ = 10,7 mm min.
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The distance

1212

8.3.3

ISO/IEC 15731:1

along the rear edge from both left and right sides where the holding area is /59 wide shall be
=77 mm min.

Window

998 (E)

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

beyond the h
8.34

eight of the cassette and shall not extend beyond the inner edge of the holding areas.

Label areas (figure 23)

A portion of the rear side of the cassette and a portion of the top surface of the cassette may be used for labels. The position and
the size of the labels shall not interfere with the operation or clearance requirement of the cassette component parts. The area

used for labe
The position

The distance
be

12l3

The distance

12]4

The depth of]

The depth off
8.3.5

The annular
annular datu
equal to 10,0

The centres
The centre o
The distance
s
The distance
e
The distance]
b
The distance]
g

The diamete

dll

S OI Te Top Surface statt motextend beyornd the Timer edge of the ofding areas:
and dimensions of the label area on the rear side are defined as follows.

from the top surface of the case to the top of the label area, and from the bottom of the.label areal

=/, =3,0mm £+ 0,3 mm

from both the left and right sides of the case to the edges of the label area shallbe
= 56,0 mm + 0,3 mm

the top surface label depression shall be 0,3 mm max.

the rear side label depression shall be 0,5 mm = 0,1 mm.

Datum areas and datum holes (figures 24 and 25)

datum areas E, F and G shall lie in plane Z. They determine the vertical position of the cassette
m area H shall be parallel to datum plane Z and within 0,3 mm of it. Each datum area shall ha
mm = 0,Imm and be concentric with the respective datum hole.

f datum holes E and F lie in plane X.

[ datum hole E shall be at the intersectionof planes X and Y.
from the centre of the datum hole E.fo)plane Y shall be

= 237,00 mm = 0,15 mm

from the centre of the datum-hole G to plane Y shall be

= 168,5 mm + 0,3 mmi

from the centre of the datum hole H to plane Y shall be

= 68,5 mm +0;2 mm

from the'centre of the datum holes G and H to plane X shall be
= 128,0 mm + 0,2 mm

F of datum holes E_FE and Hshall be

to Plane Z, shall

in the drive. The
ve a diameter d,;

+0,1 mm

=5,5mm 75 mm

as shown in section C-C of figure 25

The depth of all four datum holes shall be

1221

The distance

1219 = 117 =5,5 mm

The distance

l 220

=l = 9 mm min.
across the flats of datum hole G shall be

+0,1 mm

T00omm asshown insection C’- C’ of figure 25

of the elongation in datum hole G shall be

=13 =8,00 mm = 0,15 mm
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8.3.6 Support areas (figure 24)

The cassette support areas are shown cross-hatched in figure 24. Support areas E, F, G and H shall be coplanar with datum
areas E, F, G and H, respectively, within = 0,05 mm.

The areas within 1 mm of the edge of the cassette shall not be included in the support areas and shall be recessed from the
support areas.

The dimensions and positions of the support areas shall be defined as follows.
The support area surrounding datum hole E shall be defined by

2, =21,0 mm + 0,2 mm
I3 =2[1,5 mm + 0,2 mm

The support areg surrounding datum hole F shall be defined by /55, and
194 =215,5 mm + 0,3 mm
The support areq surrounding datum hole H shall be defined by

15 = 111,0 mm = 0,3 mm
6 = 129,0 mm + 0,3 mm
ly»7 = 1B4,0 mm £ 0,3 mm
1223 = 58,5 mm * 0,3 mm
ly9 = 74,5 mm + 0,3 mm

The support areq surrounding datum hole G shall be defined by l;s, l226, 227 and

1230 = 162,5 mm * 0,3 mm
I3 = 1{/8,5 mm £ 0,3 mm

8.3.7 Gluiding grooves (figure 25)
The cassette shall be provided with three guiding grooves for ¢dtrect insertion into the drive.

The width of th¢ bottom rear guiding groove shall be

+ 0,2 mm
-0,0 mm

[232 = 4,0 mm
The distance acfoss the flanged opening at the leftand right edges of the bottom rear guiding groove shall be
1233 =710 mm = 0,3 mm

The depth of thq groove at the flangedsopening on the left and right sides of the bottom rear guiding groove shall i

o

lr34 = 3,0 mm + 0,1 mm

The depth of thg bottom rear groove between the slanted left and right end areas shall be

+0,ymm

lyzs = R,0 mm Jp o0

The distance frqm/Plane Y to the end of the slant in the bottom of groove at the right side end shall be

3¢ = 1'6;0MIT = 075 TITmT

The distance from Plane Y to beginning of slant in the bottom of groove at the left side end shall be
l37=221,0 mm £ 0,5 mm.

The location of the guiding grooves in the bottom surface extending from the front on the right and left side shall be defined by

ly33 = 65,0 mm = 0,4 mm
ly39 = 10,0 mm + 0,2 mm
1240 = 40,5 mm =+ 0,1 mm

- +0,0 mm
Ly =156,0 mm o5

b4 = 12,00 mm + 0,15 mm

The depth of these two grooves from Plane Z shall be
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l,7» = 3,5 mm min. as shown in the front view of figure 25.

The angle of the flange opening of the bottom rear guiding groove at both ends shall be
a;; =30°+3°

8.3.8 Recognition holes (figure 26)

There shall be 7 recognition holes numbered 1 to 7 as shown in figure 26.

The position and dimensions of the recognition holes 1 to 6 are as follows.

A line through and locating the centres of holes 6 and 1 shall be

L3 FT18,50mm £ U, 15 mm (tom planc Y
The centre of hole 6 shall be located
a4 £ 97,0 mm = 0,2 mm from Plane X
The centres gf holes 4 and 5 shall be located
lyss £ Iso = 3,40 mm = 0,05 mm to the left and right of a line through the centres of holes 1 and 6
The location jof a line through the centres of holes 4 and 5 shall be a distance
L £ 15 = 3,6 mm = 0,1 mm from the centre of hole 6
Recognition holes 2 and 3 are D shaped with the flats next to hole 1; the flats shall be a distance
la7 £ 55 = 4,00 mm = 0,05 mm from the centre of hole 1
The distancelof a line through the centres of holes 1,2 and 3 from Plafi¢ X shall be
g £ 105,0 mm + 0,2 mm

The length of the flat of holes 2 and 3 shall be

_ _ +0.2 mm
lrgol =I5y =34 mm o500

The distance|from the centre to the flat of holes 2 and*3 shall be

+0,2 mm
-0,0 mm

lysof = Iss =1, 7 mm
Holes 1 and B contain a tab as shown in view Q of figure 6.
The distance|from the tab surface te-the bottom of the cavity behind the tab shall be
51 | Iss = 10 mm mig. as’shown in section F-F in figure 26.
The depth of|hole 4, 5 and%6-shall be

[252 = 157 = 5.mm min.

The radius of the D holes 2 and 3 shall be

ol 17 e +0,2 mm
12 7 R

The diameter of holes 1, 4, 5 and 6 shall be

— _ + 0,2 mm
dlz _d2 _3’4 mm - 0,0 mm

Recognition hole 7 is located in the bottom right side of the case shown in figure 25, view P. The distance from the Plane X to
the edge of recognition hole 7 nearest to the rear side of the case shall be

+0,3 mm

1253 = 99,0 mm _ 0,5 mm

The length of the recognition hole 7 shall be

+0,5 mm

lsa =7.0mm J56mm

The distance from the Plane Y to the edge of recognition hole 7 farthest from the right side of the case shall be
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+0,1 mm
-0,3 mm

The width of recognition hole 7 shall be

1256 = 5,0 mm

The depth of rec

+ 0,5 mm
-0,0 mm

ognition hole 7 shall be

ls7 = 4,5 mm min.

This International Standard prescribes the following states of these recognition holes.

— Recognition
— Recognition
— Recognition
— Recognition
— Recognition
— Recognition
— Recognition

Tabs may be us

©ISO/IEC

iole [ shall be closed.
hole 2 shall be open.
hole 3 shall be closed.
hole 4 shall be open.
hole 5 shall be open.
hole 6 shall be open.
hole 7 shall be open.

figure 26. The tgbs shall withstand an applied force of 2,0 N max. without being punchéd)out.

The surface of the tabs shall be recessed from the bottom surface of the case a distancé

byss = Lg
The space aroun

lrso =l

= 0,3 mm max.
 the knockout tab in recognition holes 1 and 3, as viewed)insection F-F of figure 26, shall be

b = 0,7 mm max.

8.3.9 Werite-inhibit plug (figure 27)

The write-inhibi

plug is located on the right side at the bottom of the case as shown in figure 25, view R.

The distance in Plane Z from Plane X to the near edge of the write-inhibit plug hole shall be

Lo =8

The span of the

Iy =l =7,00 mm

The distance on
b =8
The distance on
be3 =9
The distance fro

Lea=1

b,0 mm + 0,3 mm

vrite-inhibit plug hole shall be

+0,15 mm
- 0,00 mm

as shown in view R of figure 25.

the right side of the ¢ase from Plane X to the near edge of the slider opening shall be
b,3 mm min.

the right side/of the case from Plane X to the far edge of the slider opening shall be

,3 mm.nax.

n Plane Y to the inner side of the write-inhibit plug hole shall be

d to close the recognition holes,. The dimensions of the tabs, if used, shalkbe as defined in the {

ection F-F of

LL,oUmm £ 0,15 mm

The distance from the inner side of the write-inhibit hole to the slide rail shoulder shall be

+0,15 mm
- 0,00 mm

The distance on the left side from Plane Z to the far edge of the write-inhibit plug detent hole shall be

1266 = 176 = 9,4 mm max.

The tang on the left side of the body of the write-inhibit plug shall extend

1267 = 177 = 1,7 mm max.

The surface of the write-inhibit plug, when in the write-enable position, shall be recessed from Plane Z a distance

1268 = 178 = 0,5 mm max.
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When the write-inhibit plug is pushed down, recording on the tape is inhibited.
The distance from Plane Z to the surface of the plug in the write-inhibit position shall be
1269 = 179 = 4,5 mm min.

The write-inhibit plug shall not be deformed by 0,3 mm or more when a force of 2,0 N is applied to the centre of it. The force
required to push down or lift up the write-inhibit plug shall be less than 40 N.

8.3.10 Pre-positioning surface (figures 24 and 25)

The pre-positioning surfaces are parallel to Plane Y in the front of the bottom surface and determine the initial location of the
cassette as it is inserted into the drive loading slot.

The height of the pre-position surfaces above Plane Z shall be
70 £ 3,5 mm + 0,1 mm as shown in the front view in figure 25.

The distance|from Plane X to the front of the left and right pre-position surfaces shall be

Ly|=136,0mm * 5 m™ as shown in figure 24.

The distance|of the right side pre-position surface from Plane Y shall be
L7, E 3,5 mm min.

The distance]of the left side pre-position surface from Plane Y shall be
173 F 233,5 mm max.

8.3.11 Cassette lid (figures 28, 29, 30, 31 and 32)

The cassette| shall include a lid for protection of the tape duriig handling, storage and transportation. [The lid shall be
automatically locked when the lid is closed and it shall be unlocked when the release pins in the drive are ins¢rted into both of
the left and rjght bottom front channels shown in figure 28.

The distance|from Plane Y to the farthest edge of the leftside lid release insertion channel shall be
74 E 237,5 mm max.

The distance|from Plane Y to the inside edge of the’right side lid release insertion channel shall be
75 F 3,5 mm min.

The distance|from Plane Y to the outside edge of the right side lid release insertion channel shall be
176 E 0,5 mm min.

The distance|from Plane X to the/near edge of both lid release insertion channels shall be

_ +0,0 mm
ly77) = 124,0 mm/=55

The distance|from Plane Z to the near wall of the cavities containing the locking mechanisms shall be

73 B g€ = 2,4 mm max.

The distance from Plane Z to the far wall of the cavity containing the locking mechanism shall be
1279 = 187 = 5,85 mm min.

The design of the locking mechanism is not specified by this International Standard except that it shall be operated by the
release pin in the drive. The lid release mechanisms shall be actuated when the drive release pins are in the cross-hatched area
shown in sections J’-J” and J-J of figure 28 and defined by /)79 and

1280 = 123,2 mim max.
1281 = 124,8 mm min.
8> = loo = 3 mm max.

The force needed to unlock the lid shall be less than 1 N in the directions shown by figure 29.

After the lid is unlocked, the lid shall be open when the lid opening lever in the drive is inserted into the channel shown in
figure 30.
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The distance from Plane X to the near end of the lid opening channel shall be

g3 = 126,3 mm max.

The distance from Plane Y to the right inside wall of the lid opening channel shall be

lgs = 42,1 mm = 0,2 mm

The distance across the lid opening channel shall be

g5 = 5,20 mmz= 0,15 mm

The distance from bottom surface of the case to the front bottom edge of the lid shall be

1286 = 19

The bottom fron

bgr =1
The depth of the
gz =1

The inside front
ap=a3;=30°+«
The force neede
The lid rotates a
lygg =1
loo=1
The maximum p
Loy = 2
8.3.12

The reels shall
into the drive.

The design of t}
released when th

Ly, = 2
8.3.13 R

Cassette reel lock (figure 32)

=0, mm + 0,1 mm

edge of the lid shall have a flat for the distance defined by

=1,2mm + 0,2 mm

lid opening channel in the front surface of the main case shall be

.5 mm min.

bottom edge of the lid shall be chamfered at an angle defined by

3° starting at the flat defined by Iy,

i to open the lid shall be 1,5 N max.in the direction shown in figure 31.
ound the axis defined in figure 32 by dimensions

8,0 mm = 0,5 mm
,0mm = 0,5 mm

pssible lid opening distance shall be

D mm min.

e locked when the cassette is remoyéd from the tape drive and shall be unlocked when the casse

e locking mechanism is nof specified by this International Standard except that the reel shall t
e cassette lid is opened from reference plane Z defined by

B,5 mm max. The minmitnum distance required to unlock the reels is not specified.

bel access holes,(figure 25)

The case shall

positions of the gaccess holesyshall be
The centreline of both r¢el holes shall be the distance from Plane X defined by

bhoy = 55,5umm + 0,2 mm

have two cirCular reel access holes which shall allow penetration of the drive spindles. The d

The distance from Plane Y along the line defined by /53 to the centre of the right reel hole shall be

o4 = 56,0 mm = 0,2 mm

The distance fro
hos =1

The diameter of

m Plane Y along the line defined by 3 to the centre of the left reel hole shall be
81,0 mm = 0,2 mm

both reel holes shall be

di3=42,5mm £ 0,2 mm

8.3.14

Reels (figure 33)

©ISO/IEC

te is inserted

e completely

mension and

The reels have a spindle-receiving cavity extending from the bottom surface, with inward facing gear teeth for transferring
drive and a round upper cylinder to define the axis of rotation precisely.
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The diameter of the round upper cylinder in the receiving cavity shall be

dyy

_ _ +0,15 mm
=d, =11,00mm 445 mm

The tops of the inside gear teeth shall lie in a cylinder suface with a diameter defined by

dlS

= _ + 0,4 mm
=ds =14,0mm 755 o

The base of the inside gear teeth shall lie in a cylinder suface with a diameter defined by

dig=dg= 18,0 mm = 0,2 mm

The base sur

sl 1 £ . I + P 1 -
ALL U UHIL 1L Al U TUTITIVU Uy TWU CUTICUTIUITC aliiidlal TIIES.

The smaller ging inside diameter shall be

d17=
d18:

The larger rif

d19=
dzo i

The width of]
Lro6

The distance
Lo

The distance

Lro8
The distance

l 299

The distance
L300
The distance
L30)
The length o

1302

The gear tee

E d; = 27,6 mm + 0,2 mm and the outside diameter shall be
E dg = 30,0 mm = 0,2 mm

g inside diameter shall be

- 37,6 mm + 0,2 mm and the outside diameter shall be
= 40,0 mm + 0,2 mm

the tops of the inside gear teeth shall be
= [103 = 2,0 mm = 0,5 mm
from the reel base annular ring to the inside lower flange at-th€ tape hub surface shall be

_ _ + 0,20 mm
=los =375 mm yiomm

between the lower and upper flanges at the tape hub surface shall be

+0,2 mm
- 0,5 mm

=105 =13,5 mm
from the reel base annular ring to the top*of the inside gear teeth base cylinder shall be
= l1os = 9,00 mm + 0,15 mm

from the reel base annular ring forthe start of the round upper cylinder shall be

= [107 = 10,5 mm + 0,3 mm

from the reel base apnufar ring to the top of the round upper cylinder shall be

+ 0,5 mm

=lps =15,0 mM=45 mm

[ the tops ofthe gear teeth from the top of the inside gear teeth base cylinder shall be

= 1100650 mm + 0,15 mm

thside surfaces extend from the base cylinder to the tops cylinder and shall be at an angle wit

h respect to each

other define

L
vy

a;3=ay4 = 60°+5°

The 6 gear teeth shall be spaced around the base cylinder at an angle defined by

ajg =das =60°x1°

The reels ass

embled in a cassette shall rotate freely under the condition described in figure 34.

The distance from Plane Z to the annular base reel surface which provides free rotation of the reel when the cassette is loaded
into a drive shall be

L303

The reels assembled in a cassette shall be spring loaded with a force F of 3,5 N + 0,5 N as shown in figure 34.

=2,4mm + 0,2 mm
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When the cassette is inserted into the drive, the parts which are pressed to the reels shall extend beyond the height of the
cassette. The parts shall not rotate with the reels. Their dimensions and position shall be defined by

d>; = 10 mm min. and
l304 = 1,5 mm max.
8.3.15 Position of the tape in the case (figure 35)

Four tape guides define the tape path inside the cassette. Two guides on the left side, one close to the front opening of the case
and one close to the supply reel. Two guides on the right side, one close to the front opening of the case and one near to the
take-up reel.

The distance from Plane X to a line through the centres of the guides close to the reels shall be

305 = 122,0 mm + 0,5 mm

The distance frofn Plane Y to the center of right guide close to the take-up reel shall be
1306 = 56,0 mm + 0,5 mm

The distance from Plane Y to the centre of the left guide close to the supply reel shall be
l307= 181,0 mm % 0,5 mm

The distance frofn Plane X to a line through the centres of the guides close to the front side. of the case shall be
308 = 130,0 mm + 0,5 mm

The distance fron Plane Y to the centre of the right guide close to the front side of’the case shall be
g9 = 61,5 mm # 0,5 mm

The distance frojn Plane Y to the centre of the left guide close to the front side of the case shall be
l310=175,5 mm = 0,5 mm

The diameter of the two front-most guides shall be
dy, = doJ=5,0 mm = 0,3 mm

The diameter of the two guides closer to the reels shall'be
dr3; =6, mm = 0,3 mm

8.3.16 Tgpe path zone (figure 35)

When the cassetf{e is inserted into the drive, the tape is pulled outside of the case by tape guides. The tape path zope of the case
is the zone in wP]inch the tape shall be(able to move freely.

The distance frof Plane X to the furthest points defining the zone limit on the left and right in front of the case sh4ll be
13“ = 149,0 mm % 0,2 mm
The distance frofn Plane-¥to the right front point defining the zone limit shall be

1312 =4 ,5 mm min.

The distance from Plane Y to the left front point defining the zone limit shall be
313 = 180,5 mm min.

With a holdback torque of 0,001 N-m applied to a nearly empty reel under the condition described in figure 36, the force
required to pull the tape out from the reel shall not exceed 0,17 N. This specification shall be applied to both the supply and
take-up reels.

With a holdback tension of 0,3 N applied to the take-up reel nearly full of the tape under the condition described in figure 37,
the torque required to wind the tape not exceed 0,03 N-m.

8.3.17 Tape access cavity (figure 38)

When the cassette is inserted into the drive, tape guides in the drive pull out the tape into the drive tape path. The shape and
dimensions of the access cavity for these tape guides shall be defined as follows.
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The inside shape of the lid is not specified by this International Standard except that clearance shown cross-hatched shall be
provided for drive tape threading mechanisms when the lid is opened /330 from datum plane Z.

The distance from Plane Y to the starting point for the right rear surface of the access cavity shall be
314 = 63,0 mm = 0,3 mm

The distance from Plane X to the starting point for the right rear surface of the access cavity shall be

_ +0,2 mm
L5 =135,0mm o5

The distance from Plane Y to the extent of the right rear surface of the access cavity shall be

l316 £ 76,25 mm max.

The distance|from Plane X to start of the radiused surface which defines the rear-most extent of the tape@ocess cavity shall be
l317 £ 119,7 mm max.

The distance|from Plane X to the surface defining the rear-most extent of the tape access cavity,shall be
I3 111,1 mm max.

The distance|from Plane Y to the extent of the left rear surface of the access cavity shall‘bé
l319 £ 160,75 mm min.

The distancefrom Plane Y to the edge in the bottom surface which defines theleft-most extent of the tape accelss cavity shall be
l30 £ 174,0 mm = 0,3 mm

The width at|the end of the centre tape position limit arm shall be
l371 £ 1127 = 8,7 mm max.

The width at|the base of the centre tape position limit arm shall'be
1355 E l13 = 14,7 mm max.

The width of|the rearmost surface of the tape access-eavity shall be
L33 F 1129 = 26,5 mm min.

The distancel|from Plane X to the inside surface of the centre tape position limit post shall be
34 F 131,5 mm min.

The distance|from Plane Z to the(inside surface of the support for the centre tape position limit post shall be
I35 F 1131 = 19 mm min:

The distance|from Plane’Zto the top inside surface of the support for the centre tape position limit post shall b¢
L6 E 1132,=20,8 mm min.

The distance|from Plane Z to the edge in the top surface of the case which defines the lid case interface shall b¢

3,7 = 126 mm max.

The distance from Plane Z to the inside of the case top surface shall be
308 = 1134 = 23 mm min.

The distance from Plane Z in the lid area representing the depth of the access cavity shall be
329 = I35 = 24 mm min.

The distance from Plane Z to the lid edge which when the lid is opened shall provide the above defined tape access cavity shall
be

+ 1,5 mm

330 =l13¢ =27.5mm Jo50m

The angle of the fillet at the inside and outside of the corner of the centre tape position limit post shall be
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a);s=a

The curvature o

6 = 35° max.

f the rear tape access cavity surfaces shall have a radius defined by

ri3 = ry = 39,6 mm max. and centred at the reel centres.

The centre points for generating the two radiused surfaces shall be defined by

1331 = 80,0 mm = 0,3 mm
133, = 80,5 mm + 0,3 mm

Ly =1
8.3.18

56,5 mm + 0,3 mm as shown in figure 38.

Cavity for compatibility with Type S cassette (figure 39)

O©ISO/IEC

The Type L casJ-sette shall have the cavities for the cassette support guides, the lid opening lever, and the lid

provided for Ty

be S cassette. Their positions and dimensions shall be defined as follows.

The relief in the|bottom surface near the right side shall be defined by
1334 = 11,5 mm + 0,2 mm
1335 = 31,0 mm *+ 0,3 mm
1336 =4H,5 mm + 0,3 mm

1337 =1

5,5 mm + 0,2 mm

l333 = 25,0 mm + 0,3 mm

l39=3

The relief in the]

I334, 133

5,0 mm + 0,3 mm
bottom surface near the left side shall be defined by

N 1336 and

1340 =202,0 mm + 0,4 mm

341 =2

12,0 mm = 0,4 mm

L4 =2R21,5 mm = 0,4 mm

The distance fro

L343 =

The distance frg

l344 =1

m Plane X to the edge of the lid opening levercavity shall be

+ 0,0 mm
- 0,3 mm

20,0 mm

m Plane Y to the right edge of the lid.Opening lever cavity shall be

86,7 mm max.

The distance frqm Plane X to the left edge of.the lid opening lever cavity shall be

s =1

The depth of thg
346 =6
The depth of thg

40

00,3 min.
lid opening lever{cavity shall be
mm min.

cavities for the cassette support guides for Type L cassette shall be 0,5 mm + 0,2 mm.

inlocking pin
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Take-up reel

Right side Top surface

Lid

Rear side Upper half

Supply reel

ower half

Left side

Front side

reht side

Top surface

Figure 21 - Type L cassette bottom view (lid closed)
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Figure 22 - Top side of Type L cassette (lid closed)
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Figure 23 - Top side of Type L cassette, holding and label areas
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Figure 24 - Bottom side of Type L cassette (lid removed)
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Figure 26 - Details of recognition holes of Type L cassette
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Figure 28 - Lid release insertion channel of Type L cassette
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Figure 29 - Direction of force needed to unlock the id with Type L cassette
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I 1284

Section K~ K

Figure 30 - Lid opening insertion channel of Typé L 'cassette

Opening direction
measuring range: 0 to 29 mm

Figure 31 - Direction of force needed to open the lid with Type L cassette
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Figure 32 - Side view of Type L cassette (lid open)
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Figure 36 - Tape path to measure the extraction force of Type L cassette
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Figure 38 - Tape access cavity of Type L cassette
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Figure 39 - Bottom side of Type L cassette (lid closed)
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Section 3 - Requirements for the unrecorded tape

9 Mechanical, physical and dimensional characteristics of the tape
9.1 Materials

The recordable area of the tape shall consist of a polyethylene terephthalate base material (or equivalent) coated on one side
with a strong yet flexible layer of ferromagnetic material dispersed in a suitable binder. The back surface may be coated.

The leader tape and trailer tape shall contain a metal foil providing more than 200 S conductivity per square so that the
magnetic tape motion can be stopped when the foil is detected.

9.2 Tlape length

netic tape between PBOT and PEQOT shall be in the ran

The length of ma

For Type S : 241 m and 243 m
For Type L : 732 m and 734 m

The lengths ¢f leader and trailer tapes shall be the lengths between the splice points and the eutside of the cae when attached
to the hubs.

Leader tape length shall be in the range

For Type S : between 220 mm and 280 mm
For Type L : between 260 mm and 300 mm

Trailer tape legngth shall be in the range

For Type S : between 50 mm and 80 mm
For Type L : between 70 mm and 100 mm
9.3 Tlape width

The width of|the magnetic tape shall be 12,650 mm * 0,005 tmm, /347 in figure 52.
The width of|the leader tape and trailer tape shall be_12,65 mm + 0,03 mm.
Procedure fof measuring the width of tape.

1) Cover a sgction of the tape with a glass\mticroscope slide

2) Measure [the width with no tension ‘applied to the tape, using a calibrated microscope, profile projectqr, or equivalent,
having ar] accuracy of at least 1 pm.

3) Repeat the measurement at fiyeror more different points along a length of tape of 1 m min.

4) The tape width is the average of the widths measured.

9.4 Width and position of splicing tape

The width of the spliding ‘tape and its position across the width of the leader/trailer and magnetic tapes shalll be such that the
bottom edge jof the-Splicing tape shall be no more than 0,60 mm from the bottom edge of the other tapes and the top edge of the
splicing tape|shdll*be no more than 0,60 mm from the top edge. Neither edge of the splicing tape shall extend peyond the edges
of the leader/trailér and magnetic tapes.

95 Discontinuity

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

9.6 Tape thickness
The total thickness of the magnetic tape shall be between 12,5 um and 13,8 pm.

The thickness of the leader and trailer tapes shall be 45 um max.

9.7 Longitudinal curvature

The radius of curvature of the edge of the magnetic tape shall not be less than 50 m.

Procedure for measuring the longitudinal curvature of tape.
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1) Allow a 1 m length of the tape to unroll and assume its natural curvature on a flat smooth surface.
2) Measure the deviation from a 1 m chord.

The deviation shall not be greater than 2,5 mm. This deviation corresponds to the minimum radius of curvature of 50 m if
measured over an arc of a circle.

9.8 Out-of-plane distortions
All visual evidence of out-of-plane distortion shall be removed when the magnetic tape is subjected to a uniform tension of 0,31
N+ 0,05 N.

Out-of-plane distortions are local deformation which cause portions of the tape to deviate from the plane of the surface of the
tape. They are mpstTeadity observed wirem thetape 15 tyimg oma ftat surface andumder o terrsToT:

9.9 Coating adhesion

The force requirgd to peel any part of the coating from the tape base material shall not be less than 0,1 N.
Procedure

1) Take a test pjece of the tape approximately 380 mm long and scribe a line through the recording coating acros$ the width of
the tape 125 mm from one end.
2) Using a double-sided pressure sensitive tape, attach the full width of the test piecetd a smooth metal plate, with the
recording sufface facing the plate, as shown in figure 40.
3) Fold the tesf piece over 180°, attach the metal plate and the free end of the testpiece to the jaws of a unipersal testing
machine and|set the speed of jaw separation to 254 mm/min.
4) Note the forge at which any part of the coating first separates from the base material. If this is less than 0,1 N} the tape has
failed the tei:[. If the test piece peels away from the double-sided pressare Sensitive tape before the force excepds 0,1 N, an

alternative type of double-sided pressure sensitive tape shall be used.
5) If the back syrface of the tape is coated, repeat 1) to 4) for the back.coating.

Recording surface Scribed line

A

)

le— 125mm

Pressure - sensitive Tape

Figure 40 - Measurement of coating adhesion.

9.10 Layer-to-layer adhesion

There shall be n tendency for the test P;pr‘p to-stick orforthe r‘r\qfing to pppl

Procedure

1) Attach one end of a test piece of magnetic tape of length 1 m to the surface of a glass tube of external diameter 36 mm.
2) Wind the test piece on to the tube at a tension of 0,9 N.

3) Store the wound test piece in a temperature of 45 °C + 3 °C and a relative humidity of 80% for 4 h.

4) Store for a further 24 h in the Testing Environment.

5) Apply a force of 0,1 N to the free end of the test piece and allow it to unwind slowly.

9.11 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 527, rate D.

56


https://iecnorm.com/api/?name=fdafafdd3b833483050c5ef2b4291b74

©ISO/IEC ISO/IEC 15731:1998 (E)

9.11.1 Breaking strength

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

The breaking strength of magnetic tape shall be 38 N min.
The breaking strength of leader and trailer tapes shall be 50 N min.
9.11.2 Yield strength

The tensile yield force shall be taken as the force required to elongate the sample by 5%.

The tensile yjeld strength of the magnetic tape shall be 20 N min

The tensile yjeld strength of the leader and trailer tapes shall be 30 N min.

9.11.3 Strength of Splice

The spliced gortion of the magnetic tape and the leader and trailer tapes shall withstand a tension, 0f-15 N min.
9.12 Residual elongation

The residual glongation, expressed as a percentage of the original length, shall be 0,1 % nax.

Measure the fnitial length of a test piece of approximately 1 m with an applied tensile force of 0,2 N max.

For 10 minutes, apply an additional force of 10 N.

Remove the pdditional force and measure the length after a further 10 minutes:

9.13 jlectrical resistance of the coated surfaces

The electricall resistance of the recording surface of the magnetic tape,‘measured on any square area of tape, shpll be less than

5 x [10"" Q for a non-back-coated tape
1 x 10"* Q for a back-coated tape

The electricall resistance of the back-coating, if present, measured on any square area of tape, shall be less than
5x[10" Q.
Procedure (sge figure 41)

1) Condition a test piece of tape in the Test.environment for 24 h.

2) Position the test piece over two 24-carat gold-plated, semicircular electrodes having a radius r = 25,4 mm|and a finish of at
least N4,|so that the recording surface is in contact with each electrode. The electrodes shall be placed pardllel to the ground
and paralflel to each other at a distance d = 12,65 mm between their centres.

3) Apply th¢ force of 1,62 N to éach end of the test piece.

4) Apply a [DC voltage of 500 V + 10 V across the electrodes and measure the resulting current flow. [From this value,
determing the electricdl Tesistance.

5) Repeat fgr a total'of-five positions along the test piece and average the five resistance readings.

For back-codted tape repeat the procedure with the back-coating in contact with the electrodes.

When mountimg-thetestpieceemsurc-tirat mocomductimg patisextst-betweenrthectectrodeexcept-that-throughrthe coating under

test.
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9.14

The magnetic re

Tap
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The requiremen
sufficient to carr

Magn

The magnetic re

Iic recording characteristics

v

F

v
F

96-0231-A

Figure 41 - Measurement of electrical resistance
e wind

tording surface of the tape shall face outward from the case and reels.

for the helically recorded tracks are more demanding than those for the longitudinal tracks; it is
y out tests on the helically recorded tracks only.

ording performance is defined by the testing requirements given in the following clauses.

The positive azi

When performi
calibrated to the
first forward pas

The following ¢
- tape condition
head/tape sped

head width

gap azimuth

gap length

|

uth tracks shall be used: tracks A and C.

the tests, the head output or the resultant signal §hall be measured on the same relative pass for b
MSRT and the tape under test ( read-while-write; or on equipment without read-while-write capab
5) on the same equipment.

nditions shall apply to all tests of magnetic recording performance, unless otherwise stated:

: a.c. erased to 2'% or less of the SRA

d 126,40 m/sx 0,05 m/s
(write) :35uma 2 um
(read) 50Im £ 2 um
(write) 7+15,000 ° £ 0,217 °
(read) 1 +15,000°£0,217 °
(write) 10,55 um £ 0,05 pum
(read) 10,28 um % 0,05 um

deemed to be

oth a tape
ility, on the

tape tension

20333 N+0029 N

10.1

recording current

Typical Field TF1

: TRC1

TF1 shall be between 80 % and 120 % of RF1.

Traceability to the RF1 is provided by the calibration factors supplied with each SSRT.

10.2

Average Signal Amplitude(ASA)

The ASA at the physical recording density of 3 201 ftpmm shall be between 80 % and 120 % of SRAL.

Traceability to S

58

RAL is provided by the calibration factors supplied with each SSRT.


https://iecnorm.com/api/?name=fdafafdd3b833483050c5ef2b4291b74

©ISO/IEC

10.3

ISO/IEC 15731:1998 (E)

Resolution

The ratio of the ASA at the physical recording density of 3 201 ftpmm to that at the physical recording density of 800,3 ftpmm
shall be between 80 % and 120 % of the same ratio for the MSRT.

Traceability to the resolution of the MSRT is provided by the calibration factors supplied with each SSRT.

10.4 S

ignal-to-noise ratio (S/N)

The Signal-to-noise ratio is the average rms read signal amplitude divided by the average integrated rms noise amplitude,

expressed in

Requirement]

The S/N for
according to

Traceability

10.5 H

When a tape
320 000 A/n

10.6
10.6.1
A missing pu

A missing pu
3201 ftpmm|

10.6.2

A missing pu
when a lengt
pulse zone sk

A missing py
Requirement]

The average
physical recq

The average
recorded on

10.7 Ii

Tlape quality

decibels.

Average rms read signal amplitude

S/N= 20 log dB

Average integrated rms noise amplitude

he tape under test (S/Ny,p.) shall be better than -2 dB relative to the S/N for the MSRTAS/Nysgr)
the procedure defined in annex A.

o the (S/Nysrr) is provided by the calibration factors supplied with each SSRT,

ase of erasure

has been recorded at 800,3 ftpmm with TRC1 and passed through alengitudinal steady erasing fig
, any remaining signal shall not exceed 2 % of SRA3.

Missing pulses

Ise is a loss of read signal amplitude.

Ise exists when the base-to-peak amplitude is 25 %; or less, of half the ASA for the physical recor
on the same tape.

Missing pulse zone

Ise zone commences with 7 consecutive'missing pulses and ends when 28 consecutive flux trans
h of 0,038 mm of track has been measured. If a missing pulse zone continues beyond 0,038 mm
all be counted.

Ise zone does not continue from one track to another.

missing pulse zon€ rate shall be less than one missing pulse zone for each 5 x 10° flux transitions
rding density 0fi3-201 ftpmm.

he tape.

nhhibitor tape

when measured

1d of

ding density of

itions are read or
a further missing

ecorded at the

missing pulse Zone rate is the total number of missing pulse zones divided by the total number of flux transitions

This Internat

s ~ . " . PR
Ulld; Sldllddld dUUb NOUSPCCITY Pal dITICICTS TOL aSSTSSIITE WllCl‘llCl OO d tapC IS all ITHIonor tapc.

However, annex D gives further information on inhibitor tapes.
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Section 4 - Requirements for an interchanged tape

11 Format for helical tracks
11.1 General description of the write data path (see figure 42)

The host system, operating under one of several directory file system structures, views the tape drive system as a logical storage
system. The host expects the logical storage system to support the following capabilities

— data blocks as a minimum unit of data transfer
— data file as a concatenation of data blocks

— file demarcation

— directory of f{le locations in a volume

— management |nformation of files

— multiple volumes

— fast search and retrieval of data blocks and files
— high degree df data protection

— and restoratign of a failed directory.

This format provides a generic set of placeholder tables and track types to contain such infotmation with specific definitions of
their usage and lpcation. All track types provided by this format are processed into a Track Set comprising four Helical tracks,
uniquely identifi¢d by a TSID, represent the minimum recorded and retrieved unit of iffformation.

The processing ¢f information preparatory to recording begins with the identifiCation of the type of Logical Trgck Set to be
created and procgeds through the following processes

— generation of|a Logical Track Set

— data protectidn processing within product code array buffers
— formation of fhe contents of a helical track.

11.2 Formation of a Logical Track Set
11.2.1 T;T

There are 11 typgs of information track sets.

pes of information track sets

1.|Volume Set Information Table (MSIT) track set 7. User Data track set
2.|Volume Information Table (VIIT) track set 8. File Mark track set
3.[Badspot Table (BST) track'set 9. Set Mark track set

4 |Logical ID Table (ILIDT) track set 10. Dummy (DM) track set
5|File InformationTable (FIT) track set 11. End of Data (EOD) track set

6./Update Table (UT) track set
This tape format{supperts multiple logical volumes within one physical volume.

A VSIT at the bgginning of the tape contains information to manage one or more logical volumes on this tape. The VSIT has
location information Tor each Togical volume on the tape.

A logical volume consists of a DIT followed by the User Data area.

The DIT contains information to locate and manage files within the logical volume and comprises the VIT, BST, LIDT, FIT
and UT.

The demarcation of files may be defined by the host to be either a File Mark or a Set Mark and for some purposes of this
International Standard may be collectively referred to as a Tape Mark (TM).

EOD tracks identify the end of recorded data area in a logical volume as indicated by the host.

DM tracks identify fill areas on the tape where continuous control track signals are required and are transparent to the host.
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Host TSID, Write retry, Append
Interface .
Identify type of Track|Set to be processed
Type of
* Track Set
Subcode
Logical € generator [«—¢
Track Set
scllclal\)l BMT
generator
Sync.Pattern
Syne Block ID
Product code Outer ECC (C2)
array buffers Inner ECC (C1)
Track Interieave
Sync Block Byte Interleave
Randomization
8/9 Channel coding Preamble
Sector formation Run-up
Track distribution
TPS (A and C only)
i I
A B C Write channel D

Precode filter

Lo !

Track - A Track-B  Track-C Track - D

Figure 42 - Dataflow of record information processing
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The structure of the Logical Track Set is shown in figure 43. One Logical Track Set shall contain all of the elements destined
for 4 helical tracks and occupy 117 040 bytes (29 260 words). Logical Track Set Words will be used for the following field

definitions.

The Logical Track Set comprises

Word O - A tape format identifier which shall be set to (FFFF0000), the format of this International Standard.
Words 1 to 34 - A Subcode data field containing administrative information associated with this track set
Words 35 to 29 255 - An Information field and Block Management Table (BMT).

The BMT contains the data block information for the contents of the Information Field.

The BM
The Logical Trag

Words 7
Word 29 259

The information

k Set is terminated with

[Ti5 Tocated within the Information ricid.

9256 to 29 258 - Reserved bytes (for this International Standard shall be set to all ZEROs).
- An end code of 4 bytes which shall be set to (OFOFOFOF).

n a Logical Track Set is processed in 8 product code arrays.

117 040 Bytes = 29 260 Words

Forr
/ 136 1

hat Identifier (FFFF0000) 1 Word

End code of Logical Track-Set (OFOFOFOF) 1 Word __|

Reserved3 Words

Bytes 116 884 Bytes
34 Words 1024 Words max <1
Block
Management
Subgode .
Datalfield Informatien_field Table
0 1 34 35 Word identification number 29 255 29 259

Figure 43 - The Logical Track Set
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Subcode data field

The Subcode data field shall contain the following information associated with this Logical Track Set.

The Subcode shall consist of 34 Words, and contain the following information.

Word 1 Identification

Word 1

shall be set to the Track Set type identification as follows

1IEC

CRCYCECRCACACRCHCRCRT

Word 2 Logical
Word 2
except DM and §

The mo
The firg
Inallo

e
Word 3 File nuII:nber

Word 3

Word 4 Block ¢
Word 4
Word 4

Word 5 Initialij
Word 5
of the User, TM,
Word 5

Word 6 Overwy)
Word 6
TM, DM and EQ

Word 7 Write 1
Word 7
The ms

VSIT (OOFFFFFF)
VIT (OOFFFFO00)
BST (FFOOFF00)
EDT (FFFFO006)
FIT (OOFFOOFF)
UT (OOFF0000)
User (O000OFFFF)
File Mark (0000FFO00)
Set Mark (FFOOFFFF)
DM (00000000)
EOD (000000FF)

ID
shall contain the Logical TSID count incremented from the LBOT, starting with 1, on all track sef
EOD.

5t significant bit (msb) of Word 2 is the append file flag (‘A’).
t track set of appended data shall have this flag set to ONEX
r cases, the flag shall be set to ZERO. See sub-clause 18.2 and figure 58.

shall contain the incremented file number in this [@gical volume. The first file is number 1.

ount
shall contain the number of data blocks entered into this User track set type (the number of BMT
of all other track set types shall be set tes(00000001).

ration number for this logical volume

shall contain the unique identifier (UID) for this logical volume, assigned at the time of initializ
DM and EOD track set typés.

in all other track set types‘shall be set to all ZEROs.

Fite counter for volume
shall contain the(count of the number of times this logical volume has been overwritten in eacH
D track set types. ‘All other track set types shall be set to all ZEROs.

etry counter
shall centain the incremented count of write retries while recording in this logical volume.
b of Word 7 is the write retry flag ('W'). The first track set of rewritten data shall have this flag s

types

entries).

aition, in each

of the User,

bt to ONE. In

all other cases, tllw flag shall be set to ZERO.

Words 8 and 9
Word 8
Word 8

Drive vendor unique information
and 9 shall contain the UID for the tape drive and tape drive vendor.
shall contain the UID bytes 0 to 3. Word 9 shall contain the UID bytes 4 to 7.

The format of this information is not defined by this International Standard and are a matter for agreement between
interchange parties.

Words 10 to 14

Logical volume number

The contents of these words are a matter for agreement between interchange parties.

Word 15

Initialization UID of the tape

Word 15 shall contain the UID for this logical volume, assigned at initialization.
The format of this information is not defined by this International Standard and are a matter for agreement between
interchange parties.
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Overwrite counter of this tape

The format of this information is not defined by this International Standard and are a matter for agreement between
interchange parties.

Word 17

LIDT available flag

Word 17 shall contain the indication that an LIDT has been generated. The LIDT available flag shall be set to

(FFFFFFFF)
Word 18

if true, otherwise set to all ZEROs.

Block operation flag

Word 18 shall contain the indication that use of the BMT for block search operations would be effective. The BMT
flag shall be set to (FFFFFFFF) if true, otherwise set to all ZEROs.

Word 19

Worl

other content

Word 20
The

interchange p|

Word 21

Wor

Word 22

Wor

Word 23

Wor

Word 24

Worf

otherwise set

Words 25 to

Theg

11.24

The blocks o
Logical Volu

many blocks
provides the

Set type shall

1 block.

The BMT sh4
1) The absol

2) The starti

3) The number of bytes of the data biocK in this Logical ITack Set.

Format type
H 19 shall be set to (00000001) indicating that the format of this tape is compliant with this ECM
is reserved for future use.

Creation time
format of this information is not defined by this International Standard and areca.matter for agi
hrties, else shall be set to all ZEROs.

Number of mounts
d 21 shall contain the incremented mount count for this cassette.

Number of read retries counter
H 22 shall contain the incremented count of read retries for this logical volume.

Number of recoveries counter
H 23 shall contain the incremented count of recoveries fofthis logical volume.

Recovery failure flag
d 24 shall contain the indication of a recovery failure. The recovery failure flag shall be set to (FH
to all ZERO:s.

34 Reserved
e words shall be set to all ZEROs.

BMT

f a Logical Volume, as defined by the host, are numbered sequentially from the beginning of

may be contained in a Logical Track Set or large enough that they occupy many Logical Track
bssential information necessary to locate and retrieve entire data blocks. The BMT of the User da
be capable of mandging the information of 1 to 256 blocks. All other Logical Track Set types sh

11 contain 4words of information for managing each data block in the following order
ute blockshimber of the data block in this Logical volume

hgdddress of the data block. The number of bytes from the beginning of the data field.

A Standard. Any

eement between

FFFFEF) if true,

he volume. The

me block number is termed the absolute block number. The block sizes of user data may be small enough that

Sets. The BMT
ta Logical Track
all be defined as

This data word contains 2 flag bits

Bit 31 is defined as the Link bit(‘L’) and shall be set to ONE when the data block extends to the next Track Set, otherwise set

to ZERO.

Bit 30 is defined as the Start bit(‘S’) and shall be set to ONE when the beginning of the data block is in this Track Set,

otherwise set

4) The total

to ZERO.

number of bytes of the data block.

The BMT shall be built from the end of the Data field towards the beginning with the 1st data block management information

being placed in words 29 252 to 29 255.
11.24.1 BMT for VSIT, VIT, BST, LIDT, FIT, UT, TM, DM and EOD
Word 29 252 shall contain the absolute block number of the data block.
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Word 29 253 shall contain the start address of the data block and shall be set to all ZEROs.
Word 29 254 shall contain the number of bytes in the data block in this Track Set.
This data word shall contain 2 flag bits, bit 31 (‘L) and bit 30 (‘S’).

Word 29 255 shall contain the total number of bytes in the data block.

11.24.2 BMT for the User data Track Set type

Words 28 232 to 28 235 shall contain the management information for the 256th data block, if present.

Words 28 236 to 29 251 shall contain the management information for 2nd to 255th data blocks, if
present.

Word 29 252 shall contain the absolute block number of the 1st data block inausey| data field of
this Track Set.

Word 29 253 shall contain the start address (number of bytes from beginning of Uder data field)
of the 1st data block in User data field of this Track Set
In the case of this Ist data block, the content of this word shall be set o all
ZERO:s.

Word 29 254 shall contain the number of data bytes in(the 1st data block which is included in
this Track Set.
This data word shall contain 2 flag bits, bit 31 (‘L") and bit 30 (‘S’).

Word 29 255 shall contain the total number ¢f'data bytes in the 1st data block.

11.2.5 Data and information field definitions

The contents of
Data, File Mark

The content of

Directory Information Table (DIT) includes the following&stables VIT, BST, LIDT, FIT and UT.

11.2.5.1

The structure of]
1) The VSIT c(q

2) The physica
volume.

3) A VSIT area

4) A VSIT confains informatton of one or more logical volumes.

Words 35 to 79
Word 80

the Information Field for Track Sets in the User DataArea are transmitted by the host. This appli¢s to the User
Set Mark, DM and EOD Track Set types.

the Information Field is defined in VSIT, MIT, BST, LIDT, FIT and UT Track Set types as |follows. The

VSIT
'Volume Set Information Table (VSIT) area on tape is as follows
ntains the logical volume set information for a physical volume.

Track Set of the VSIT\area shall be incremented starting at the TSID representing ZERO fpr a physical

consists of 1 track-set recorded 10 times.

shall be reserved, set to all ZEROs.
shall contain the starting TSID of this tape.

Word 81
Words 82 to 97
Word 98

Word 99

Word 100
Word 101

Word 102

66

shall contain the physical TSID of last data block on this tape.
shall contain the count of Logical Volumes on this tape.

shall be reserved, set to all ZEROs.

shall contain the starting physical TSID of the 1st Logical Volume.
shall contain the last physical TSID of the 1st Logical Volume.

shall contain the starting physical TSID of the 2nd Logical Volume if present,
otherwise set to all ZEROs.

shall contain the last physical TSID of the 2nd Logical Volume if present,
otherwise set to all ZEROs.
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Words 103 to 2 144

Word 2 145

Word 2 146

Word 2 147
Word 2 148
Words 2 149
Words 29 21

11.2.5.2
The Volume

Words 35 to
Words 39 to
Word 79

Word 80

Word 81shal

ISO/IEC 15731:1998 (E)

shall contain the starting and last physical TSIDs of the 3rd to 1 023rd Logical
Volumes if present, otherwise set to all ZERO:s.

shall contain the starting physical TSID of the 1 024th Logical Volume if
present, otherwise set to all ZEROs.

shall contain the last physical TSID of the 1 024th Logical Volume if present,
otherwise set to all ZEROs.

shall contain the UID number of this tape issued at the time of initialization.

shall contain the count of overwrites incurred by this tape.

to 29 216
[ to 29 220
VIT

B8
/8

nformation Table (VIT) is structured as follows

contain the last block number in the BMT for the track.sét containing the last data block.

shall be reserved, set to all ZEROs
shall contain the BMT for this VSIT Track Set.

shall be reserved, set to all ZEROs.
shall contain the Volume Label, 160 bytes;

shall contain the starting physical FSID of the 1st data block|in this Logical
Volume.

shall contain the last physical, TSID of the EOD in the last data block in this
Logical Volume.

Words 82 to 289 shall be reserved, set'to all ZEROs.
Word 290 shall contain the UID number of this volume issued at the time of ipitialization.
Word 291 shall contain,the count of overwrites of this Logical Volume.
Word 292 shall eentain the LIDT flag which when set to (FFFFFFFF) indjcates that LIDT
may be used, otherwise set to all ZEROs.
Word 293 shall contain the block operation flag set to (FFFFFFFF) if availaljle, otherwise set
to all ZEROs.
Word 294 shall be set to (00000001), identifying the Format Type compliant with this
International Standard.
Word 295 shall be reserved, set to (00000002).
Word 296 The content of this word is a matter of agreement between interchange parties.
Words 297 tq 8 226 shall be reserved, set to all ZEROs.
Words 8 227 [t6.8.250 shall contain Mount Information as follows
8 227: Mount count
8228 -8230: reserved
8231-8250: information regarding the last five mounts
(date/Controller ROM version /Drive vendor UID Information - 20
words).
The format of this information is a matter of agreement between interchange
parties.
Words 8 251 to 16 418 shall be reserved, set to all ZEROs.
Word 16 419 shall contain the count of read retries accumulated in this Logical Volume.
Word 16 420 shall contain the number of recoveries incurred by this Logical Volume.
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Word 16 21

Words 16 422 t0 29216
Words 29 217 and 29 220

11.2.5.3

BST

©ISO/IEC

shall contain the Recovery failed flag, set to (FFFFFFFF) if true, otherwise set to

all ZEROs.

shall be reserved, set to all ZEROs.

shall contain the BMT for this VIT Track Set.

The Bad Spot Table (BST) shall contain the location information of "logically invalid" data. Logically invalid data occupies an
area of tape which has been identified as flawed and that source data has been rewritten and validated with the same Logical
TSID at some following point. (See figure 44. 'Data A'is logically invalid data.)

The write retry grocess creates a logically invalid data location on the tape. Logically invalid data is also called
The beginning of a Bad spot is the 1st physical TSID and the end is the last physical TSID.

The BST shall ¢

ntain the following information to identify the type and location of a Bad spot

h "Bad spot".

— Error type fl§g ‘E’, the msb of byte 3 of beginning location word, set to ONE for data error, othefwise set to ZHRO

— The beginnirlg of the Bad spot, identified by the 1st physical TSID, shall occupy the least significant bytes of

location word

— The end of the Bad spot, identified by the last physical TSID, shall occupy the least\sighificant bytes of the|

word.
/1l l /
Logical TSID // ..n-1|n n+l |n| nt+l} .. /
{ {
DIT
Bad spot

BST

1 /
A B
Figure(44 - Badspot table data function
The BST shall bp constructed as follows

Words 35 and 3

D

the msb of byte 3 shall be the ‘E’ Error type flag, the 1st physical T3
badspot shall occupy the least significant bytes of Word 35.

he beginning

end location

ID of the 1st

The last physical TSID of the 1st badspot shall occupy the least signifiicant bytes of

hired,

Word 36.

Words 37 to 29 P13 shall contain the information for the 2nd to 14 607th bad spots, as req
otherwise set to ZERO.

Words 29 214 and 29 215 shall contain the information of the last bad spot, 14 608th, in this BST, if
required, otherwise set to ZERO.

Word 29 216 shall be set to all ZEROs.

Words 29 217 and 29 220 shall contain the BMT for this BST Track Set.

11.2.5.4 LIDT

The Logical ID Table (LIDT) data table may be used for fast block space and locate operations.

The LIDT shall contain pointers as defined by the following information

— the Logical TSID count incremented from the LBOT, starting with 1, on all track set types except DM and EOD
— the physical TSID
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— the incremented file number in this logical volume, starting with 1
— the block number in the BMT of the physical Track Set, which is the 1st block of this pointer.
This LIDT shall be constructed as follows, otherwise set to ZERO.

Words 35 to 38 shall contain the information for the 1st pointer

Words 39 to 42
Words 43 to 29 211
Words 29212]to 29 215

Word 29 216 shall be set to all ZEROs.
Words 29 217 and 29 220 shall contain the BMT for this LIDT Track Set.
11.2.5.5 FIT

The File Info
The nth data

- W(35+((n-1)x2)) the nth TM physical TSID
The Set Mlark bit (‘S” in W(35+((n-1)x2)) bit 31 of the nth TM physical TSID) shall be set to ONE, when

Set Mark

- W(35+((1-1)x2+1)) Absolute block number of the nth TM.

The FIT shal

Words 35 ang

Word 35 - the logical TSID
Word 36 - the physical TSID
Word 37 - the file number

ISO/IEC 15731:1998 (E)

Word 38 - the block number in the BMT which is the 1st block of the 1st pointer.

shall contain the information for the 2nd pointer.
shall contain the information for the 3rd to 7 303rd pointers.

shall contain the information for the 7 304th pointer.

'mation Table (FIT) shall contain pairs of two types of data which locate)a Tape Mark (TM).
bair corresponds to the nth TM from the beginning of the volume.

and set to ZERO, when the Nth TM is a File Mark.

be constructed as follows, otherwise set to ZERO

36 shall contajithe physical TSID of the 1st TM.

The ‘S’ Set Mark bit in Word 35 shall be set as defined above.

the Nth TM is a

Word(36 - shall contain the block number in the BMT of the 1st TM.

Words 37 to 9 213 shall contain the information for the 2nd to 14 607th TMs.

Words 29 214 and 29 215 shall contain the information for the 14 608th TM.

Word 29 216 shall be set to all ZEROs.

Words 29 217 and 29 218 shall contain the BMT for this FIT Track Set.

11.2.5.6 UT

The Update [Fable (UT)\shall be used for indication of update status. This UT shall be checked by the recgiving system to
assure propet| correspondance of directories to data file locations in this volume.

Word 35

Words 36 to0 29 216
Words 29 217 and 29 218

11.3

data interchange.
shall be set to all ZEROs.
shall contain the BMT for this UT Track Set.

Track Set information

shall be set to (FFFFFFFF) when updating this volume is in procejs

tem export and

The Track Set information is placed sequentially into eight Product Code Arrays. All subsequent record processing of Track
Set information uses the location information defined as follows.Each array shall contain 104 horizontal rows each of 192
bytes. The position of each byte in the array has an address of the form (W:X:Y).

Array locator W shall identify one of eight arrays with a value

0 for the first array
7 for the last array.
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Column locator X shall identify the column in the array as one of 192 values

0 for the first and left-most column which contains indentifier IDO
1 for the second column, which is reserved for indentifier ID1, etc.
191 for the last and right-most column
4 columns are added at the left side to contain the sync pattern.
12 columns are added at the right side to contain the Inner ECC C1 Parity.
Row locator Y shall identify one row of 104 rows in the array
0 for the first and top-most row
1 for the second row _etc
103 for the last and bottom-most row

Columns 2 to 191 contain Logical Track Set data in rows 0 to 76 and Outer ECC C2 Parity in rows 77 to 1,03.

The 104 rows arg divided into 4 groups of 26 rows each. Each group is assigned to one of four tracks-in‘a Track {et, see figure
45. The identifigation number of the Sync Blocks and Sector numbers (defined in clause 11.4.5) are assigned in [the following
location informdtion, see figures 46, 48 and 49.

11.3.1 Lé¢ading the Product Code Arrays

Information datg shall be loaded into the Product Code Arrays starting with Array 0, Rew"0, Column 2 sequentidlly filling the
rows of one arraly before proceeding to the next until all arrays are full.

Array (), Row 0 (0:2:0) (0:3:0) .... (0:191:0)
Array (), Row 1 (0:2:1) (0:3:1) .... (0:191:1)

Array 1, Row 103 (7:2:103) (7:3:103) .... (7:191:103)
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204 Bytes N
4 Bytes ’B ~1 2 Bytes
ytes
P ‘ 190 Bytes N e
[ |
> i 3
0
S 1
y
n
c Row User Data (14 630 Bytes)
I [numbers (Y) Inner 77 Rows
to4-Rows—L ECC
a |D
t Cl
t Parity
76
e | o 3
r
n .
Outer ECC C2 Parity 27 Rows
Y 103 -y
012 Column numbers (X) 191 192 203
\ IDO Sync block number
ID1 Reserved
(a) Contents of a Product Code Array
26 Rows —
S Track A \
y
n ¥
c
Track B Inner
p |l User Data (14 630 Bytes) ECC
C D
t Cl1
t Track C Parity
€
r
n Track D
Outer ECC C2 Parity

(b) Track assignment of a Product Code Array

Figure 45 - ECC Block Data (Processor)
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114 Product code array processing

O©ISO/IEC

Information is sequentially loaded into the user data area of 8 product code arrays. Sync blocks are formed comprising sync
pattern, identification bytes, C2 Parity and C1 Parity. Sync block bytes are interleaved and randomized to form a channel sync

block.

11.4.1 Error correction method

The C2 Parity shall consist of 27 bytes derived from the 77 bytes in rows 0 to 76 of a column in the Product Code Array.

Bytes in Column 2

The C1 Parity
Information.

Bytes in Row 0

114.1.1
The Outer ECC

column from (0:2:77) to (0:2:103).

(0:2:0) to (0:2:76) are processed with RS (104,77) to produce 27 bytes to be placed in the same

row from (0:192:0) to (0:203:0)

Error correction coding for C2 Parity
is a Reed-Solomon code denoted RS(104,77)

The Galois Field shall be GF(2*)

Field Generator

where x" are plal

Polynomial shall be p(x) = x® +x* + x* + x% +x°

be-keeping variables in GF(2"), binary field

The Code Genefator Polynomial shall be

where a is given

Outer error codg

G(x)=(x+1 (x+a)(x+a2)(x+a3)(x+a4)(x+as)(x+a6)(x+a7)

(x+a8)(x+a9)(x+a'°)(x+a”)---(x+a25)(x+a26)

by (02) in GE(2®)
parity
K26’K25""K107K9vK87K7vK6’KS7K43K3’K2’Kl’KO’

in K26x26 +K25x25+---+K1xl +K0x0

are obtained as the remainder after dividing

where D(x) 4

The polynomial

x'D(x)by-G(x)
Bygx® + B il +- 4B x+ B,

of the full'code is

Byx'® +Bosx' +. 4B x % +Box? +Kygx® + Kpsx @ +-+K x +K,

where:

hall consist of 12 bytes derived from the 192 bytes of each row for the 104 rows of the~IID and Source

(0:0:0) to (0:191:0) are processed with RS (204,192) to produce 12 bytes to be*placefl in the same

B¢ to B, represent the 77 bytes of user data in rows 0 to 76 of the Product Code Arrays and K,4 to Kq represent the 27 bytes of
outer error code.

The 27 bytes Ky to Ko shall be placed in rows 77 to 103 of the Product Code Arrays.

Order of Use

The left-most term in all the above equations is the most significant and is the first written to tape.

11.4.2 Error correction coding for C1 Parity
The Inner ECC is a Reed-Solomon code denoted RS(204,192).

The Galois Field shall be GF(2%).

Field Generator

Polynomial shall be p(x) = S xt +xd x40

where x" are place-keeping variables in GF(2"), binary field.
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The left-most term is "oldest" in time computationally and the first written on tape.

The Code Generator Polynomial shall be
G(x)=(x+1 (x'*”a)(x+32)(x+a3)(x+a4)(x+a5)(x+a6)(x+a7)

(x+a8)(x+a9)(x+a'°)(x+a”)

where a is given by (02) in GE(2%

Inner error code parity

K1, Ky, Ko, Ky, K7, Kg, K5, Ky, K3, K5, K Ky

in Ky jx'" + K ox"+-+K,x+K,

are obtained ps the remainder after dividing

x"2D(x) by G(x)

where D(x) = onl91 +le190 +B139x'89 +-+B,x+B,

The polynonfial of the full code is

Lox2® + 1,077 4+ B gox® +-4Box"? + K, x'! +K,ox'"+- +K, x +K,
where:

Ip and I, reprgsent the 2 bytes of sync full code block identification
B g9 to Bg represent the 190 bytes of sync block source information
and K, to K¢ represent the 12 bytes of inner error code parity

Order of Use

The left-mosj term in all the above equations is the moestsignificant and is the first written to tape.
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204 Bytes
4 Bytes ) 2 ByteS /12 B’ytcs
/ 190 Bytes R /
QL " i
. -
s i
y
n
c User Data (14 630 Bytes)
I Inner 77 Rows
P ECC
104 Rows *
a |D
t Cl
t Parity
e
r -
n Outer ECC C2 Parity 27 Rows
Sync iD Inner ECC
pattern 2 Bytes Source Information 190 Bytes 12 Bytes
4 Bytes
ID 0: Sync Block Number (255 to 152, 127 to 24)
ID 1: Reserved
Inner Code Block (204 Bytes)
Sync Block (208 Bytes)
Figure 46 - Sync Block
11.5 Tragk assignments
A Logical Track Sct shall gCcupy 4 tracks on tape identified as Track A, Track B, Track C and Track D. Eaq
comprise 2 Sectqrs.
11.5.1 Sectors
There are 8 Sectors‘in a Track Set, numbered from O to 7, and each shall comprise the following elements a Prea

h track shall

mble and 104

Sync Blocks.

Sector number 0 and 1 shall be assigned to Track A
Sector number 2 and 3 shall be assigned to Track B
Sector number 4 and 5 shall be assigned to Track C
Sector number 6 and 7 shall be assigned to Track D.

11.5.2 Sync Blocks (figure 46)

Each Sync Block shall comprise 208 Bytes arranged in the following elements

Sync Pattern of 4 Bytes and the Inner Code Block.

The Inner Code Block shall comprise 204 Bytes arranged in the following elements

Sync Block ID of 2 Bytes
Source Information field of 190 Bytes and
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Inner ECC of 12 Bytes.

The Sync Block ID and Source Information are identified in the 8 product code arrays. The Sync Pattern is not indentified in
the product code arrays and is not included in the error proctection process.

11.5.3 Track interleave (figure 47)

The interleave of data shall be accomplished across the 4 helical tracks of a Track Set. The Sync Blocks (832 blocks) of the 4
helical tracks are identified in the eight Product Code Arrays (O to 7).

Each Product Code Array shall be divided into four areas (see figure 45(b)), equal to the content of four helical tracks. The
arrangement of Sync Blocks in the two sectors of each track are sequentially assigned from each of the eight Product Code

A O D A Aot 1 Lbaoll ls M wtlotlo £a11 M <l 4 1 +
I‘rayS to J I TCCUTUCU T ACRSITarm OCETIT w T T TOUTTO W THTE  PTOUTU T L UUL Al Ta y —aS STEITIITCITT

Track A Product Code Array 0
Track B Product Code Array 6
Track C Product Code Array 4
Track D Product Code Array 2

NOTE - This tragk interleave operation together with C2 ECC provides the possiblity of correcting the data in error/'of one entire track.

Helical track >

ATrack |0 1 2 3 4 5%6)7 0- - - -

First|Sync block for each helical track B Track |6 90 1 2 3 4 5 - - - - -

CTrack |4 56 70123 - - - - -

D Track|2 3456 701 --- - -

Product Code Array (0 to 7)

1 2 3 4 5 6 7

Figure 47 - Track Interleave
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11.54 Track Sync Blocks

Track A- Sync Blocks
Sector No. Sync Block No.

Byte address (W:X:Y)

©ISO/IEC

0 255 (0:0:0) (0:1:0) (0:2:0) ..... (0:190:0) (0:191:0)
0 254 (1:0:0) (1:1:0) (1:2:0) ..... (1:190:0) (1:191:0)
0 253 (2:0:0) (2:1:0) (2:2:0) ..... (2:190:0) (2:191:0)
0 ug (7:0:0) (7:1:0) (7:2:0) ... (7:190:0) (7:191:0)
0 247 (0:0:1) (0:1:1) (0:2:1) ..... (0:190:1) (0:191:1)
0 246 (1:0:1) (1:1:1) (1:2:1) ... (1:190:1) (1:191:1)
0 52 (7:0:12)(7:1:12)(7:2:12) ... (7:190:12)(7:191:12)
1 127 (0:0:13)(0:1:13)(0:2:13) ..... (0:190:13)(0:191:13)
1 u (7:0:25)(7:1:25)(7:2:25) ... (7:190:25)(7:191:235)

Track B- Sync Blocks

Sector No. Sync Block No.

Byte marker (W:X:Y)

2 255 (6:0:26)(6:1:26)(6:2:26) ..... (6:190:26)(6:191:26)

2 254 (7:0:26)(7:1:26)(7:2:26) ..... (7:19Q:26)(7:191:26)

2 253 (0:0:26)(0:1:26)(0:2:26) ..... (0:190:26)(0:191:26)

2 us (5:0:26)(5:1:26)(5:2:26) %...~(5:190:26)(5:191:26)

2 247 (6:0:27)(6:1:27)(6:2:27).... (6:190:27)(6:191:27)

2 246 (7:021)(7:1:27)(1:2:27) ..... (7:190:27)(7:191:27)

2 12 (5:0:38)(5:1:38)(5:2:38) ..... (5:190:38)(5:191:38)

3 127 (6:0:37)(6:1:39)(6:2:39) ..... (6:190:39)(6:191:39)

3 u (5:0:5M)(5:1:51)(5:2:51) ..... (5:190:25)(5:191:51)

Track C- Sync Blocks
Sector No. Sync Block No. Byte matker (W:X:Y)

4 255 (4:0:52)(4:1:52)(4:2:52) ... (4:190:52)(4:191:52)

4 254 (5:0:52)(5:1:52)(5:2:52) ..... (5:190:52)(5:191:52)

4 253 (6:0:52)(6:1:52)(6:2:52) ... (6:190:52)(6:191:52)

4 ug (3:0:52)(3:1:52)(3:2:52) ..... (3:190:52)(3:191:52)

4 247 (4:0:53)(4:1:53)(4:2:53) ..... (4:190:53)(4:191:53)

4 246 (5:0:53)(5:1:53)(5:2:53) ..... (5:190:53)(5:191:53)

4 2 (3:0:64)(3:1:64)(3:2:64) ..... (3:190:64)(3:191:64)

5 127 (4:0:13)(4:1:65)(4:2:65) ..... (4:190:65)(4:191:65)

5 u (3:0:77)(3:1:77)(3:2:77) ..... (3:190:77)(3:191:77)

Track D- Sync Blocks
Sector No¥Sync Block No. Byte marker (W:X:Y)

6 255 (2:0:78)(2:1:78)(2:2:78) ..... (2:190:78)(2:191:78)
6 254 (3:0:78)(3:1:78)(3:2:78) ..... (3:190:78)(3:191:78)
6 253 (4:0:78)(4:1:78)(4:2:78) ..... (4:190:78)(4:191:78)
6 248 (1:0:78)(1:1:78)(1:2:78) ..... (1:190:78)(1:191:78)
6 247 (2:0:79)(2:1:79)(2:2:79) ..... (2:190:79)(2:191:79)
6 246 (3:0:79)(3:1:79)(3:2:79) ..... (3:190:79)(3:191:79)
6 152 (1:0:90)(1:1:90)(1:2:90) ..... (1:190:90)(1:191:90)
7 127 (2:0:91)(2:1:91)(2:2:91) ..... (2:190:91)(2:191:91)
7 24 (1:0:103)(1:1:103)(1:2:103) .... (1:190:103)(1:191:103)
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11.5.5 Byte interleave across Sync Blocks (figure 48)
Byte interleave shall be accomplished on the data of the Inner Code Block as follows:
The Track A, Sync Block 255 (0:0:0) (0:1:0) (0:2:0) .....

Sync Block 254 (1:0:0) (1:1:0) (1:2:0) .....

Sync Block 253 (2:0:0) (2:1:0) (2:2:0) .....

Sync Block 252 (3:0:0) (3:1:0) (3:2:0) ..... , etc.
are byte interleaved into
The Track A Sync Block 255’ (0:0:0) (1:1:0) (2:2:0) .....

Sync Block 254° (1:0:0) (2:1:0) (3:2:0) .....

Sync Block 253’ (2:0:0) (3:1:0) (0:2:0) .....

Sync Block 252’ (3:0:0) (0:1:0) (1:2:0) ..... , etc.

4 sync blockq of 1 product code array are interleaved by 1 byte unit except in the Sync pattern.

NOTE - Byte inferleave together with C1 ECC provides the possibility of correcting a continuous data in

Sync pattern ID Source Information
4 Bytes iz Bytes l 190 Bytes

T DA

error,of up to 24 bytes per four pync blocks.

Inner ECC

12 Bytes J
g

Sync Blockf a |SY SY SY SY IDAIDA A0 Al A2 A3 A4 AS\A6

a2 a3 a4 a5 a6 a7 a a9 alOall

Sync Block} b |SY SY SY SY IDBIDB BO Bl B2 B3 B4 BS B6

b2 b3 b4 b5 b6 b7 Y8 b9 bl0 bll

Sync Block ¢ |SY SY SY SY IDCIDC CO0 C1 G2, C3 C4 C5 C6

c2 ¢3 ¢4 ¢c5 ¢c6 c7 c§ ¢9 cl0cll

Sync Blocl: d | SY SY SY SY IDDIDD D6,D1 D2 D3 D4 D5 D6

d2 d3 d4 d5 d6 d7 d8 d9 d10d11

Byte Interleave

1 ONZ _ONZ _CONZ [QAVAR AR WER At VAVl at]
SynCBlOC;. a ol S S S 1D IDD CU DT

AD D (A _INS AL
ZNa DI UR ) AU == ===

e2—d3—ad4—b5—e6—d7a8 b9 cl0 dll

Sync Block: b'| SY SY SY SY IDBIDC DO Al B2 C3 D4 A5 B6

d2 a3 b4 ¢5 d6 a7 b8 ¢9 d10 all

Sync Block:

(o]

SY SY SY SY IDCIDD A0 B1 C2 D3 A4 B5 C6-----

a2 b3 c4 d5 a6 b7 c8 d9 al0 bll

Sync Block: d'| SY SY SY SY IDDIDA B0 C1 D2 A3 B4 C5 D6-----

b2 ¢3 d4 a5 b6 c7 d8 a9 bl0 cll

Figure 48 - Byte Interleave across Sync Blocks

11.5.6 Randomization

The Inner Code Block (ID, Source information, inner code) of each sector shall be randomized to average the 1/0 distribution.

The Preamble and Sync Pattern are not randomized.
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Randomization shall be accomplished by XORing the serial byte stream to be recorded with the serial byte stream to be
generated by the following polynomial equation.

G(x)=x*+x*+x+x*

+x° (in GF(2))

The left-most term shall enter the division computation first. The polynomial shall be preset to (80) at the end of every Sync

Pattern.

NOTE - With the data stream set to all ZEROs the computation will generate a byte sequence beginning with (80), (38), (D2), (81), (49) and so on.

11.6

Formation of the contents of a helical track (figure 49)

Channel sync blocks are interleaved across the 4 assigned areas of the 8 arrays to form channels A,B,C and D. These channels

are then 8/9 enc
blocks, with each
Channel bits are

Each helical tracl
A TPS shall be in

Byte translation
filtered and direc

11.6.1 Se

The Sector shall
The 8 Sectors of

Track Al
Track B
Track C
Track D

11.6.1.1

The Preamble co

11.6.1.2
Sync Blocks comj

The Sync PatterI

pattern which is

The Data Field ¢
information of Sy
11.7.

The Sync Block
details”. The Syn|

ded to form the Channel bits. The contents of a track comprises 2 sectors formed from the _(
preceded by a preamble. A Tracking Pilot Signal (TPS) is added between the sectors of Trdcks’,
hen subjected to a precode filter process prior to being applied to the write heads.

K shall comprise two Sectors each containing 104 Sync Blocks preceeded by a preamble,
serted into the write channel for Tracks A and C.

shall be performed using 8/9 channel coding followed by track interleayé before each channg
ted to the write head.

ttor details (figure 50)

Contain a Preamble, 104 Sync Blocks, resulting in 195 768 Chanriel bits.
a Track Set shall be numbered as follows

- 0 for the 1st sector and 1 for the 2nd sector
- 2 for the st sector and 3 for the 2nd sector
- 4 for the 1st sector and 5 for the 2nd sector
- 6 for the Ist sector and 7 for the 2nd sector

Preamble

mprises 120 times 9 Channel bits and shall’be all ONEs.

Sync Blocks

prise a Sync Pattern of 4 times 9°Channel bits and a Data Field of 204 times 9 Channel bits.

symbols are not found in(the 8/9 coding table of annex B. These symbols shall provide a n
istinctly different than all ‘other data. The order of recording the Sync Pattern shall be

1sb 100010101 000000001 011100100 000001011 msb

bmprise 2 bytes,of"Sync Block ID followed by 190 bytes of source information derived accordin
nc Block" (figure 46), both protected by 12 bytes of inner error code, all of which are processed

[D byte\0 shall indicate the Sync Block and Sector position within the track set. Refer to figurd
c. Block ID byte 1 shall be reserved and set to all ZEROs.

Channel sync
A\ and C. The

| is precode

lagnetization

2 to "Source
s defined in

49, “Sector

The 104 Sync Blocks of the 1st sector shall be numbered sequentially starting with 255 and ending with 152 in all four tracks of

a track set.

The 104 Sync Blocks of the 2nd sector shall be numbered sequentially starting with 127 and ending with 24 in all four tracks of

a track set.
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Recording direction

1st Sector 2nd Sector

1 Track Preamble 104 Sync Blocks TPS Preamble 104 Sync Blocks
E \\\\\ T /”’/”/
1 N -
| ~ A and C Tracks et
T \\\\ ””,,

Preamble Run-up sequence /,/’/

(120 Byytes) 120 x 9 Channel bits e

Data Field (Inner Code Block)

-7 le
e [
1 Sync block |Sync pattern ID Source Information C1 Parity
(208 Bytes) |4 x 9 Channel bits|2 x 9 Channel bits 190 x 9 Channel bits 12 x 9 Channel bits
Figure 49 - Contents of a Helical Track
Sync 1D Source Information C1 Parity
pattern
ID 0: Sync Block Number (Common in all Tracks)
Sync block number in 1st Sector: 255 to 152
Sync block number in 2nd Sector: 127 to 24
ID 1: Undefined
ID0=255 —>ID0=152 IDO=127 —>ID 0 =24
Track A: Sector =0 Sector =1
Track B: Sector =2 Sector=3
Track C: Sector =4 Sector =5
Track D: Sector =6 Sector =7

Figure 50 - Sector Details
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11.7 Channel bit coding (annex B)
11.7.1 General

8/9 coding includes the mapping of the randomized serial 8 bit byte streams into a 9-bit byte stream in such a manner that after
the NRZ1 modulation of this 9-bit Channel Bit stream, a run length limited d.c.-free recording waveform is obtained. The
Channel bit stream is recorded to the tape at a maximum physical recording density of 3 201 ftpmm.

NOTE - This coding is designed such that the continuous code is reversed within 5 channel bit cell periods after precode of NRZ1.

11.7.2 Interleaved-NRZ1 (figure 51)

8/9 coded data shall be processed with a precode circuit to generate Interleaved-NRZ1.

The 9-bit Channell bit stream shall be subjected to the following precode filtering.

Interleaved
D D —
Q Q NRZ1

NRZ1 \ OuUT

Figure 51 - Precode circuit

Data out of the pfecode circuit shall be recorded to the tape.

12 Track gpeometry
12.1 Gengdral

Two types of trjck shall be recorded on the tape, helically recorded tracks and longitudinally recorded tracks. Helically
recorded tracks dontain user data. The longitudinallystrécorded Control Track provides accurate positioning inforrpation to the
drive servo. The |longitudinally recorded Time Code Track provides unique identification of the longitudinal position on tape,
and thus enables fast searches to be carried out. The configuration of the tracks is shown in figure 52.

12.2 Heligally recorded tracks
Each track shall gomprise two sectors with a tracking pilot signal included on tracks A and C.

12.2.1 Logation of the tracks
The distance from the lower €dge of the helical tracks to the Tape Reference Edge shall be

I3 = 1,218 mm-£0,010 mm
The distance frorp the ipper edge of the helical tracks to the Tape Reference Edge shall be
l349 = 11,444 mm = 0,010 mm

The effective width of the helically recorded area shall be the distance between two lines parallel to the Tape Reference Edge,
one passing through the centreline of, and at the end of, the helical track, and the other passing through the centreline at the
beginning of the Preamble at the start of the helically recorded area, and shall be

350 = 10,155 mm nominal
The distance from the lower edge of the helically recorded area to the Tape Reference Edge shall be

135] = 1,237 mim * 0,010 mm
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