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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 Intprnational Standard specifies two sizes of cassette. For the purposes of this International Standard the)larggr cassette is
referred|to as Type L, and the smaller as Type S.

Together with a standard for volume and file structure, e.g. ISO 1001, this International Standdtd-provides for full data
interchahge between data processing systems.

2 Conformance

2.1 Magnetic tape cassette

A claim|of conformance with this International Standard shall specify the Type of cassette. It shall be in conformarjce with this
Internatjonal Standard if

— the dase meets all the requirements of clause 4 and clauses 6 to 10 for that‘Type

— the 1ecording on the tape meets the requirements of clauses 11 tod7

2.2 Generating system

A claim| of conformance with this International Standard shall\specify which Type(s) of cassette is (are) supportefl. A system

generating a magnetic tape cassette for interchange shallybe in conformance with this International Standar

recordin
Internat
register

2.3

A claim
receivin
handle
whether]
implem

gs that it makes, meet the mandatory requirements of this International Standard. A claim of conformanl
onal Standard shall state whether or not one,“or more, registered algorithm(s) is (are) implemented an
d number(s) of (all) the implemented algerithm(s).

Receiving system

of conformance with this International Standard shall specify which Type(s) of cassette is (are) supporte]
o a magnetic tape cassette for interchange shall be in conformance with this International Standard if
hny recording made on the.tape according to this International Standard, and a claim of conformance
or not one, or more,-registered algorithm(s) is (are) implemented and, if so, the registered number(s)
ented algorithm(s).

d if all the
ce with this
d, if so, the

d. A system
t is able to
shall state
of (all) the

3 Normative references

The foljowing standards contain provisions which, through reference in this text, constitute provisions of this International
Standarfl. At the'time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreem¢nts_based on this International Standard are encouraged to investigate the possibility of applying the |most recent
editions—e dards—indi d—below—Memb of JEC and aintain-—registers—o en alid_International
Standards.

ISO 527 (all parts),
ISO 1001:1986,

ISO/IEC 11576:1994,

IEC 950:1991,

JIS-B-7

SMPTE timecode:

Plastics — Determination of tensile properties.

Information processing — File structure and labelling of magnetic tapes for
interchange.

Information technology — Procedure for the registration of algorithms for
compression of data.

Safety of information technology equipment.

502, Characteristics of plastic goods.

(C98.12 : time and control code for video and audio tape for 525/60 television s

information

the lossless

ystem).
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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 T.ogical volume added after the 1a ogical volume recorded on

4.6 Average Signal Amplitude (ASA): The average peak-to-peak value of the signal output of ayfeqd head
measured oyer a minimum of 1,40 mm of track, exclusive of missing pulses.

4.7 gzimuth: The angular deviation, in degrees of arc, of the recorded flux transitions on a track from the linel normal
to the track fentreline.

4.8 pack surface: The surface of the tape opposite to the magnetic coating used to record data.

4.9 it 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 contained in that
Track Set.

4.12 Dyte: An ordered set of bits acted upon as a unit.

4.13 assette: A case containing magnetic tape stored on twin reels.

4.14 ompressed data: A representation of host-transmitted“ddta after transformation by a data compression
algorithm.

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

4.16 ux transition position: That point along a track on the magnetic tape that exhibits the maximum frge-space
flux density| normal to the tape surface.

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

4.18 ogical track set ID: The track set(IDassigned to each track set containing data received from the host.

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

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

4.21 Master Standard Reference Tape (MSRT): A tape selected as the standard for Signal Amplitude, R¢ference
Field, Resolution and Signal to-Noise Ratio (S/N).

NOTE - The Master Standard Reférence Tape has been established at SONY Corporation.

4.22 bhysical fecording density: The number of recorded flux transitions per unit length of track, specified as flux
transitions per millimetre (ftpmm).

4.23 eference Field (RF): The Typical Field of the MSRT. There are two Reference Fields:

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

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

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 Tape Reference Edge: The lower edge of the tape when the magnetic coating is facing the observer and the
supply reel is to the observer’s right.

4.28

TRC1 i
TRC2 ig

4.29

may be
4.30
4.31
4.32
In the p

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

201 ftpr

1,1 times Irl
1,0 times Ir2

parallel to the Tape Reference Edge or at an angle to it.

Track Set: A set of four consecutive helical tracks uniquely identified by(a-{rack set identification.
Typical Field (TF): There are two TFs:
ot of the ASA against the recording field:

hm on a helically recorded track.

Test Recording Current (TRC): The current used to record an SRA. There are two Test Recording|Currents:

track: A narrow, defined area on the tape along which a series of magnetic transitions“may be recorded. A track

track angle: The angle between the centreline of a helically recorded track and\tHe Tape Reference Edjge.

density of 3

TF2 is the value of the recording field for which the increase of ASA resulting from an increase of 1 dB of the redording field

falls to

4.33
4.34

5
5.1

e Am
valul
1,23

o Lett

,5 dB at the physical recording density of 20,75 ftpmm ‘en a longitudinally recorded track.

Unique Identifier (UID): An unambiguous value uniquely distinct from every other UID.

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

Conventions and notations

Representation of numbers

e of 1,26 with a positive tolerance of 0,01, and a negative tolerance of 0,02 allows a range of measured
5 to 1,275.

brs and digits in parentheses represent numbers in hexadecimal notation.

e The

e Nun
used

e NumnpberS.in binary notation and bit combinations are shown as Words with the MSB to the left, and with the
bytl;rto the left.

setting of a bitis\denoted by ZERO or ONE.

ibers in binary notation and bit combinations are represented by strings of Os and 1s. Within such string
to indicatethat the setting of a bit is not specified within the string.

easured value is rounded off to-the'least significant digit of the corresponding specified value. It implies that a specified

values from

, X may be

msb in each

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

e 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

Names

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

6
ASA

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 1 ngir‘ql Rpgh‘\ning of Tapp

LEOT Logical End of Tape

LIDT Logical ID 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 Environment and safety

The conditjons specified below refer to ambient conditions immediately surrounding the cassctte. Cassettes exposed to
environments outside these limits may still-bevable to function usefully; however, such exposure may cause permanent damage.
7.1 Festing environment

Unless othdrwise specified, tests aiid-measurements made on the tape to check the requirements of this Standard shall pe made
under the fgllowing conditionsy

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

7.2 Dperating environment

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

temperature 5°Cto40°C
relative humidity 20 % to 80 % non-condensing
wet bulb temperature 26 °C max

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

Recommended limits for the environment to which a cassette may be subjected during transportation, and the-precgutions to be

taken tol minimize the possibility of damage, are provided in annex D.

7.5 Safety

The cagsette and its components shall satisfy the requirements of ECMA-129 when used in the'intended mann

foreseedble use in an information processing system.

7.6 Flammability

br or in any

The tapg and the case components shall be made from materials which, when ignited-from a match flame, do not| continue to

burn in p still carbon dioxide atmosphere.

Section 2 - Requirements for the case

8 Dimensional and mechanical characteristics of the case
8.1 General

The casp of the cassette shall comprise

— an upper half,

— aloyer half,

— alid pivotally mounted on the upper half
— alatch mechanism for the lid

— twofreels for magnetic tape

— alogking mechanism for the reels

— a wifite-inhibit mechanism

— recognition holes.

In the dfawings, embodiments-of the cassettes are shown as examples.
For the [Type S cassette thie,dimensions are referred to three orthogonal Reference Planes X, Y, and Z where

— The|three datum ateas A, B and C in the bottom surface of the case are in Plane Z
— Plarje X is perpendicular to Plane Z and intersects the centres of datum holes A and B
— Plane Y isgperpendicular to Plane X and Plane Z and intersects the centre of datum hole A.

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-id-open-

Figure 14 shows the cassette reel.

Figure 15 shows the height of reels upon rotation.

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 Overall dimensions (figure 3)

The overall|dimensions of the case with the lid in the closed position are defined as follows. Fhe ‘total width of the case [shall be
l; £ 96,0 mm + 0,3 mm

The total lepgth of the case shall be

I,|=156,0 mm 733 o

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

l4 ¥ 3,0 mm = 0,5 mm from the front side and shall térnminate in the front side at a distance
Is +5,0 mm * 0,5 mm from the top surface

The bottom-front edge of the case shall be rounded witha radius
rE 1,0mm=0,1 mm
The distange from the rear side to plane X shall be

+0,2 mm

16 = 9’0 mm -0,1 mm

The distance from the right side ta_plane Y shall be

+0,2 mm
—-0,1 mm,

15]=8,0 mm
8.2.2 Holding areas (figure 4)

The holding areas,shewn cross-hatched, lie in Plane Z and shall be the areas along which the cassette shall be held doyn when
inserted intp the-drive. The left and right edge holding areas shall extend from the rear side a distance of

I3 ¥ 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)

ISO/IEC 15731:1998 (E)

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

The dis

L,=30mm+03mm

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

1, =7,0 mm £ 0,3 mm

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

The deqth of 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 anrjular datum areas A, B and C shall lie in plane Z and determine the vertical positien'of the cassette in the dri

The anrjular datum area D shall be parallel to datum plane Z and within 0,3 mm of it:

Each dqtum area shall have a diameter d; = 10,0 mm %+ 0,1 mm and be concentric With the respective datum hole.

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

The cerftre of datum hole A shall be at the intersection of planes X and Y

The dis

The dis

The dis

The dis

The diaj

The dej

The dis

ance from the centre of the datum hole B to plane Y shall be
;3 = 140,0 mm = 0,3 mm

ance from the centre of the datum hole C to plane-¥/$hall be
l4=120,0 mm £ 0,3 mm

ance from the centre of the datum hole D to'plane Y shall be
l;5=20,0 mm = 0,2 mm

ance from the centre of the datum'holes C and D to plane X shall be
lig=74,0 mm £ 0,2 mm

meter of datum holes A and D shall be

+0,1 mMm

Ly =55 mm “yo51 "as shown in section C-C of figure 6

th of all four.ddtum holes shall be
119 =9 mm/min.

ancé across the flats of datum holes B and C shall be /5

The dis

anee of the elongation in datum holes B and C shall be

vE.

8.2.6

13 = 8,00 mm = 0,15 mm as shown in section E-E of figure 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

AB,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 suppor{ area surrounding datum hole D shall be defined by

126 = 62,0 mm * 0,2 mm
ly7l= 72,3 mm % 0,3 mm
Is|= 80,0 mm + 0,3 mm
lo|= 85,0 mm = 0,3 mm
l3l= 10,00 mm + 0,15 mm
13] = 40,0 mm * 0,2 mm

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

_ +0,2 mm
l33 =68,0 mm 55 0

;3= 100,0 mm = 0,3 mm
l34l= 130,0 mm + 0,3 mm

8.2.7 Guiding grooves (figure 3 and 6)

The cassett¢ shall be provided with four guiding grooves for correct insertion'into the drive.
The distance from Plane X to the rear edge of the guiding groove on.th&-op surface shall be
l3s|= 2,5 mm £ 0,1 mm
The width ¢f top and bottom guiding grooves shall be
ll= 3,0 mm + 0,1 mm
The distande across the flanged opening at the left and-right edges of both the top and bottom guiding grooves shall be
l37l= 6,0 mm + 0,3 mm
The depth ¢f the top and bottom guiding grooves shall be
l3g|= 1,4 mm min.
The distande from Plane Z to the bottom edge of the right side guiding groove shall be

_ +0,45mm
I3 =11,00 mm 550 5m

The width ¢f right and-left'side guiding grooves shall be

+ 0,4 mm

lyp =3,8mm o5y

The distande'ffom Plane Z to the bottom of the right side flanged opening at the front 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
l44 = 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 be 7 recognition holes numbered 1 to 7.

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

l4g = 70,00 mm = 0,15 mm from Plane Y

The centre of hole 6 shall be located

ly9 = 48,0 mm = 0,2 mm from Plane X

The cemtres of 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 lodation of a line through the centres of hole 4 and.5"shall be a distance

Is; = 3,6 mm + 0,1 mm from the centre of hole 6

Recogiition holes 2 and 3 are D shaped withthe\flats next to hole 1; the flats shall be a distance
l5; =4,00 mm = 0,05 mm from the centre of hole 1

The didtance of a line through the centres of holes 1,2 and 3 from Plane X shall be

ls3 = 56,0 mm + 0,2 mm

The lerjgth of the flat of holés 2/and 3 shall be

%+.0,2 mm

lsy = 3,4 mm) b4 mm

The didtance froni the centre to the flat of holes 2 and 3 shall be

+0,2 mm

lsg =BT mm o5 0m

with radius s, located Iss from the flat.

Holes Land-3 contain-a-tabasshown inview Q of fignrp 61in fignrp 1

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

2 ot
159 =1, 0TI =05 T T

The distancg from Plane X to the surface of hole 7 nearest to the rear edge of the case shall be

_ +0,5 mm
led =50,0 mm 7o

The distanck from Plane X to the surface of hole 7 farthest from the rear edge of the case shall be
le] =57,00 mm *Q5pmn

The surfacels on the case bottom and right side surrounding recognition hole 7 are slightly regessed.

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

The distance from Plane X to the nearest edge of the recessed area along the right eédge of the case shall be
lg3|= 46,0 mm + 0,5 mm

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

The inside ¢orners 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 7.

The depth (f the recess below the bottom and right side'surfaces shall be
leg|= 0,5 mm max.

The depth gf recognition hole 7 shall be
ls7|= 10 mm min.

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

— Recognition hole 1 shall be’¢closed.
— Recogn{tion hole 2 shall‘be)open.
— Recognjtion hole 3 shall be closed.
— Recognftion hole 4 shall be open.
— Recognftion hole’5 shall be open.
— Recognftionhole 6 shall be open.
— Recognjtion’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 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
l;; =7,00 mm *Po0 ™™ a5 shown in view R of figure 8.

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

I/ = <7’SZ [aavaatRaatla)

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

l73 = 58,8 mm max.

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

174 = 141,60 mm = 0,15 mm

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

l;5 =5,00 mm Qo0 mm

The disfance on the left side from Plane Z to the far edge of the write-inhibit plug detent hole shall be
l76 = 9,4 mm max.

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

177 = 1,7 mm max.

The surface of the write-inhibit plug, when in the write-enable pesifion, shall be recessed from Plane Z a distance
I3 = 0,5 mm max.

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

19 =4,5 mm min.

The wr]te-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 jit. The force
requiredl to push down or lift up the write-inhibit plug shall be less than 40 N.

8.2.10 Pre-positioning surface (figures 3 and 5)

The prg-positioning surfaces are_parallel to Plane Y in the front of the bottom surface and determine the initial lofation of the
cassettq as it is inserted into.the-drive loading slot.

The disfance of the righf\side pre-position surface from Plane Y shall be
lgo = 1,2 mmy+ 0,4 mm as shown in figure 5
The distance ofithe’left side pre-position surface from Plane Y shall be

lg1 =137, 7 mm = 0,5 mm

The height of the pre-position suriaces 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 Ig; = 87,0 mm ng‘,,';}:‘

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

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 figure 9.

The distance from Plane X to the near edge of the lid release insertion channel shall be [y = 75,0 mm f(ggo,:‘"':'

11
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The distance from Plane Y to the far wall of the lid release insertion channel shall be

185 = 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
release pin i

shown in seg

lgg 3
lgo 3
loo 7

The force ne

After the lid

figure 11.

The distanceg
lg; 5
The distance]
Loz 5

The distance]

lg3
The distance
log 3
The bottom
lys

The 1nside ¢

r3

The inside fijont bottom edge ofithe'lid shall be chamfered at an angle defined by

as 3
The force ne

The lid rotat

196

£ 1,2 mm = 0,2 mm

690 mm + 0,5 mm and

f the locking mechanism is not specified by this International Standard except that it shall be operatéd
h the drive. The lid release mechanism shall be actuated when the drive release pin is in the crosschatch
tion J-J and defined by lg; and

E 74,2 mm max.
E 75,8 mm min.
E 3 mm max.

eded to unlock the lid shall be less than 1 N in the direction shown by figure 10.

is unlocked, the lid shall be open when the lid opening lever in the drive is-inserted into the channel sh

from Plane X to the near end of the lid opening channel shall be

= 77,3 mm max.

from Plane Y to the relief edge in the front bottom lid surface shall be

- 2,4 mm max.

from Plane Y to the right inside wall of the lid shall be

E 5 mm min.

from bottom surface of the case to the front bottom edge of the lid shall be
0,1 mm + 0,1 mm

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

brner of the lid shall be rounded with a radius

1,0 mm + 0,1 mm

30° + 3° starting-at the flat defined by lys
eded to open the lid shall be 1,5 N max. in the direction shown in figure 12.

ps arolind an axis defined in figure 13 by dimensions

by the
bd area

own in

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
ligo=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

1|()| = 32,0 mm * 0,2 mm

The distance from Plane Y along the line defined by /g to the centre of the left reel hole shall be
102 = 108,0 mm = 0,2 mm
The dianjeter of both reel holes shall be

/3 = 33 mm min.

8.2.14 Reelis (figure 14)

The reel$ have a spindle-receiving cavity extending from the bottom surface, with inward facing gear teeth for fransferring

drive, anfl a round upper cylinder to define the axis of rotation precisely.

The dianjeter of the round upper cylinder in the receiving cavity shall be
_ +0,15 mm

d4 =11,00 mm 0,00 mm

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

The basefof the inside gear teeth shall lie in a cylinder suface with\a diameter defined by

/s = 18,0 mm = 0,2 mm

The base|surface of the reel is formed by an annular ring-with an inside diameter that shall be

v/, = 27,6 mm = 0,2 mm and an outside diameter that shall be

lg = 30,0 mm + 0,2 mm

The width of the tops of the inside gear teeth.shall be

/103 = 2,0 mm + 0,5 mm

The distdnce from the reel base annular ring to the inside lower flange at the tape hub surface shall be

_ + 0,20.mm
lios =375 mm 555 0m

The distdnce betweencthé Tower and upper flanges at the tape hub surface shall be

+0,2 mm

lyos =135 mm 55

The distdne€ from the reel base annular ring to the top of the inside gear teeth base cylinder shall be

Tios = 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

PR I B o,
outer aciine

d by

a;=60°£5°

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

as =

The reels as

60° £ 1°

sembled in a cassette shall rotate freely under the condition described in figure 15.

The distanc
into a drive

lll

The reels as

g

Q1
Ouke 1O

Four tape g
and one cld

take-up reel.

The distanc]
I
The distanc
I
The distanc
lll
The distanc
I
The distanc
I
The distanc
Iy
The diamet
do
8.2.16

When the ¢
is the zone

e from Plane Z to the annular base reel surface which provides free rotation of the reel when the cassette 1
shali be

+0,2 mm

b =24 mm Jo¢

sembled in a cassette shall be spring-loaded with a force F of 1,5 N £+ 0,5 N as shown in figure\15.

) TP -1
ine tape in

tac .

| ) PRYCSRY ]
Irosiuon ol

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

nides define the tape path inside the cassette. Two guides on the left side, one close td the front opening of
se to the supply reel. Two guides on the right side, one close to the front opening\of the case and one ne

e from Plane X to a line through the centres of the guides close to the reelscshall be
=69,0 mm = 0,5 mm
e from Plane Y to the centre of the right guide close to the take-up reel shall be
=12,5 mm + 0,5 mm
e from Plane Y to the centre of the left guide close to the<supply reel shall be
=128,7 mm * 0,5 mm
e from Plane X to a line through the centres of the guides close to the front shall be
=81,0 mm + 0,5 mm
e from Plane Y to the centre of the right guide close to the front shall be
= 13,0 mm = 0,5 mm
e from Plane Y to the centre.of.the left guide close to the front shall be
=127,0 mm * 0,5 mm
r of all four guidesshall be
= 5,0 mm =+ 0,3-mm

Tape path(zone (figure 16)

hssette is;ihserted into the drive, the tape is pulled outside of the case by tape guides. The tape path zone of
n which the tape shall be able to move freely.

The distanc

from Plane X to the furthest points defining the zone limit on the left and right infront of the case-shall be

5 loaded

the case
hr to the

the case

1”7 = 100,0 mm * 0,2 mm

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

113 =7 mm min.

The distanc

e 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-up reels.

14
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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 18,

............... ara ¢ At eveead DN1E N
llIC orgquc lbLlullCU to WlllU lllb ldl.)C blldll not €XCECa v, U 10 IN‘IM.

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 inside st ape of the lid is not specified by this International Standard except that ciearance shown cross-hatched shali be
provided for driv e threading mechanisms when the lid is opened.

The distance from Plane Y to the edge in the bottom surface which defines the right extent of the tape access cavity [shall be
l120 = 14,5 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
L1y =86,0mm o5,

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

11 = 27,75 mm max.

The disfance from Plane X to the curved surface defining the rear extent of the tape access cavity shall be
113 = 70,6 mm max.

The distance from Plane X to the surface defining the rear extent of the tape.acéess cavity shall be

l124 = 62,1 mm max.

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

lios = 112,25 mm min.

The distance from Plane Y to the left-most edge of the tapg.access cavity in the bottom surface shall be
l126 = 125,5 mm + 0,3 mm

The width at the end of the centre tape position linmftpost shall be

1127 = 8,7 mm max.

The width at the base of the centre tape position limit post shall be

l128 = 14,7 mm max.

The width of the rearmost surface.of the tape access cavity shall be

129 = 26,5 mm mif-

The distance from PlaneX'to the inside surface of the centre tape position limit post shall be

l130 = 82,5 mm min.

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

Izp= 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

s}

ag = 35° max.

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

©ISO/IEC

204 <] 4 ot sl 1 4
r4 =+ JZ7,U HHIT HIAA, AU LI LU at v 1oL UL ITiIv 5.
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Take up reel
Right side
Lid
Top surface
) Rear Sld? Supply reel
7 ‘3 < 1L Tpppr half
Front side «——Lower hal

T Left side

Bottom surface

96-0246-A

Figure 1 - Type S cassette top view (lid open)
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Figure 2 - Type S cassette bottom view (lid closed)
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Figure 3 - Top side of Type S cassette (lid closed)
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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 7 - Details of recognition holes of Type S cassette
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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 of Type S cassette
Figure 12 - Direction of force required to open the lid with Type S cassette
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Figure 13 - Side view of Type S cassette (lid open)
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Figure 18 - Tape path to measure the frictional torque of the take-up reel of Type S cassette
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8.3 Type L cassette

Figure 20 is a perspective view seen from the top.

Figure 21 is a perspective view seen from the bottom.

Figure 22 shows the top side with the lid closed using third angle projection.
Figure 23 shows the top side holding and label areas.

Figure 24 shows the bottom side with the lid removed.

Figure 25 shows the bottom side with the lid closed.

Figure 26 shows the details of the recognition holes.

Figure 27 shows the details of the write-inhibit plug.

Figure 28 shows the detail of the lid release insertion channel.
Figure 29 shows the lid unlock force direction.

Figure 30 shows the detail of the lid opening insertion channel.
Figure 31 shows the lid opening force direction.

Figure 32 shows the side view with the lid open.

Figure 33 shows the cassette reel.

Figure 34 shows the height of reels upon rotation.

Figure 35 shows the internal tape path.

Figure 36 shows the tape path to measure the extraction force.
Figure 37 shows the tape path to measure the friction torque of the take-up reel,
Figure 38 shows the tape access cavity requirements.

Figure 39 shows the cavity for compatibility.

8.3.1 Overall dimensions (figure 22)

The overall|dimensions of the case with the lid closed are as follows.

The total width of the case shall be 55, = 145,0 mm +0,4 mm

+ 0,3 mm
- 0,5 mm

The total lepgth of the case shall be 1, =254,0 mm

The distanck from the top of the case to the Reference Plane Z'shall be
Lok = 3 =25,0 mm = 0,3 mm

The front-t¢p bevel edge shall start in the top surfaceyat a distance

Lok = I3 = 3,0 mm % 0,5 mm from the front side and shall terminate in the front side at a distance
bok =I5 =5,0 mm = 0,5 mm from.the'‘top surface

The bottomf-front edge of the case shalllbe rounded with a radius rj; = r; = 1,0 mm £ 0,1 mm

The distance from the back side to-plane X shall be

+0:2 mm

e =1lg = 9,0 mm 5 m

The distande from the right'side to plane Y shall be

1207 = 8,5 mm T(%]an:]r?
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 along the rear edge from both left and right sides where the holding area is /9o wide shall be
12]2 =77 mm min.

8.3.3 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.

8.34 Label areas (figure 23)
A por(icn ofthe rear side of the cassette and-a pr\rﬁnn of the fnp surface of the cagssette may beused for labels. The osi[ion 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 edge of the holding areas.

The posItion and dimensions of the label area on the rear side are defined as follows.

The dis
be

ance from the top surface of the case to the top of the label area, and from the bottom of the 1abél area to Plane Z, shall

b3 =1; =3,0mm £ 0,3 mm

The disfance from both the left and right sides of the case to the edges of the label area shall\be
14 =56,0 mm + 0,3 mm

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

The degth of the rear side label depression shall be 0,5 mm + 0,1 mm.

8.3.5 Datum areas and datum holes (figures 24 and 25)

The anrjular datum areas E, F and G shall lie in plane Z. They determine the vertical position of the cassette in th¢ drive. The
annular|datum area H shall be parallel to datum plane Z and within 0,3 mm of it. Each datum area shall have a|diameter d,
equal td 10,0 mm + 0,1mm and be concentric with the respective datum hole.

The cenftres of datum holes E and F lie in plane X.

The cerftre of datum hole E shall be at the intersection.of planes X and Y.
The disfance from the centre of the datum hole F.foplane Y shall be
b15=237,00 mm £ 0,15 mm

The disfance from the centre of the datunihole G to plane Y shall be

116 = 168,5 mm * 0,3 mm

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

L7 = 68,5 mm +0;2mm

The disfance from the‘eetitre of the datum holes G and H to plane X shall be
s =123,0mm + 0,2 mm

The diameter of datum holes E, F and H shall be

4 — 58 mm T0IMM oo chown in section C-C of figure 25
IT 4 - 0,Umm (=}

The depth of all four datum holes shall be
1 = ljo =9 mm min.
The distance across the flats of datum hole G shall be

+0,1 mm

T00omm asshown insection C’- C’ of figure 25

1219 = 117 =5,5 mm

The distance of the elongation in datum hole G shall be

1220 = 118 = 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

I =21,0 mm + 0,2 mm
Ik =21,5 mm + 0,2 mm

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

l4s=111,0 mm = 0,3 mm

ld¢ = 129,0 mm + 0,3 mm
l4; = 134,0 mm £ 0,3 mm
lz]g = 58,5 mm * 0,3 mm
ldo = 74,5 mm + 0,3 mm

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

Lo =162,5 mm + 0,3 mm
>4, = 178,5 mm £ 0,3 mm

8.3.7 Guiding grooves (figure 25)

The cassette shall be provided with three guiding grooves for cerrect insertion into the drive.

The width pf the bottom rear guiding groove shall be

+ 0,2 mm
-0,0 mm

1782 =4,0 mm
The distange across the flanged opening at the left-and right edges of the bottom rear guiding groove shall be
lh{3 =7,0 mm = 0,3 mm
The depth pf the groove at the flanged Opening on the left and right sides of the bottom rear guiding groove shall be
{4 =3,0 mm + 0,1 mm
The depth pf the bottom rear gropve between the slanted left and right end areas shall be

+#0/l.nim

Lhs = 2,0 mm 56 mm

The distan¢e fromPlane Y to the end of the slant in the bottom of groove at the right side end shall be

Ir{s =716,0 mm + 0,5 mm

The distantefromPlaneY-to-bestnineotshantthe bottomrotsroove—atthe defisideendshalt-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

43 = 118,50 mm = 0,15 mm from plane Y

The cenfre of hole 6 shall be located

lr44 = 97,0 mm % 0,2 mm from Plane X

The cenfres of holes 4 and 5 shall be located

lyss = lso = 3,40 mm = 0,05 mm to the left and right of a line through the centres of-h¢les 1 and 6
The locqtion of a line through the centres of holes 4 and 5 shall be a distance

Lg =I5y = 3,6 mm = 0,1 mm from the centre of hole 6

Recogn{tion holes 2 and 3 are D shaped with the flats next to hole 1; the flats shdll be a distance
47 =I5 = 4,00 mm = 0,05 mm from the centre of hole 1

The distance of a line through the centres of holes 1,2 and 3 from Plane X shall be

l4g = 105,0 mm + 0,2 mm

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

_ _ +0.2 mm
b9 =15y =3,4mm o500

The disfance from the centre to the flat of holes 2 dnd-3 shall be

+0,2 mm
-0,0 mm

lyso =1lss =1,7 mm
Holes 1|and 3 contain a tab as shown infiew Q of figure 6.

The disfance from the tab surface td the bottom of the cavity behind the tab shall be
51 = Iss = 10 mm min;, as’shown in section F-F in figure 26.

The defth of hole 4, 5 and 67Shall be

[252 = 157 =5 fmrmin.

The radjus of the.® holes 2 and 3 shall be

+0,2 mm

ng=r, =17 mm Jo50n

Th d + £l o1 1 45 AL Laoll la
€ dlanreter o IToIes 1, =, o ana o Siarroc

— _ + 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

lLss =1.9 mm Jo30m

The width of recognition hole 7 shall be

+ 0,5 mm

ly56 =5,0 mm Z6'mm

The depth of recognition hole 7 shall be

ls7 = 4,5 mm min.

©ISO/IEC

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

— Recognition hole 1 shall be closed.
— Recognition hole 2 shall be open.
— Recognition hole 3 shall be closed.
— Recognition hole 4 shall be open.
— Recognjtion hole 5 shall be open.
— Recognjtion hole 6 shall be open.
— Recognjtion hole 7 shall be open.

Tabs may he used to close the recognition holes,. The dimensions of the tabs, if used, shallybe as defined in the sectio

figure 26. The tabs shall withstand an applied force of 2,0 N max. without being punchéd out.
The surfacq of the tabs shall be recessed from the bottom surface of the case a distdnce

Isk = lgg = 0,3 mm max.

The space ground the knockout tab in recognition holes 1 and 3, as viewed.in"section F-F of figure 26, shall be

125) = 169 = 0,7 mm max.

8.3.9 Write-inhibit plug (figure 27)

The write-iphibit 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

Leh = 85,0 mm = 0,3 mm
The span of the write-inhibit plug hole shall be

lr4; =17, =7,00 mm +(;)0]05n',",’nn asgrshewn in view R of figure 25.

The distance on the right side of the eas¢from Plane X to the near edge of the slider opening shall be
Leh = 85,3 mm min.

The distande on the right sideé 0f the case from Plane X to the far edge of the slider opening shall be
bLek = 91,3 mm thax.

The distande from Plané Y to the inner side of the write-inhibit plug hole shall be
Leh =141,60 mm + 0,15 mm

n F-F of

. e 41 - el Lol hd MRS LS LIS | 1 1 1.1 hih T § 1.1 1 il
The distancefronrthemmersrdeof thewrite=mibrt hrotetothe stde Tartstroulder shatt OC

_1 _ +0,15 mm
lyes =135 =5,00 mm o000

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)

Th ada - L Hol 4 Dl h VA 4la £ - £l 1 v L. . Y - 4l - M S | . f h
€ preppostrontmg-surraces—arc-pararncr to T ranc— i tircrront-ottireoottonTsurraccanmaaetermme—tetrar 1oy ation 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 disfance from Plane X to the front of the left and right pre-position surfaces shall be

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

The disfance of the right side pre-position surface from Plane Y shall be
17, = 3,5 mm min.

The disfance of the left side pre-position surface from Plane Y shall be
ly73 = 233,5 mm max.

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

The cagsette shall include a lid for protection of the tape duripg handling, storage and transportation. The [id shall be
automatically locked when the lid is closed and it shall be unloeked when the release pins in the drive are inserted [into both of
the left find right bottom front channels shown in figure 28.

The disfance from Plane Y to the farthest edge of the leftside lid release insertion channel shall be
ly74 = 237,5 mm max.

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

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

The disfance from Plane X to_the near edge of both lid release insertion channels shall be

_ +0/0 mm
ly;7 =124,0 mm §5'3 om

The disfance from Rlane Z to the near wall of the cavities containing the locking mechanisms shall be

1278 = 186 = 2,4 mm max.

The dis1ance 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

b

3 = 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

L

5 =5,20 mmz 0,15 mm

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

bs

=lo4 =0,1 mm = 0,1 mm

The bottom|front edge of the lid shall have a flat for the distance defined by

by

=lys=1,2 mm = 0,2 mm

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

Ik = 19,5 mm min.

The inside

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

ap; = asz = 30° + 3° starting at the flat defined by g,

The force needed to open the lid shall be 1,5 N max.in the direction shown in figare\31.

The lid rotates around the axis defined in figure 32 by dimensions

128

b = 118,0 mm + 0,5 mm

Loh = 18,0 mm + 0,5 mm

The maximpm possible lid opening distance shall be

by
8.3.12

The reels s
into the dri

The design

=29 mm min.

Cassette reel lock (figure 32)

nall be locked when the cassette is removéd from the tape drive and shall be unlocked when the cassette is
e.

of the locking mechanism is not'specified by this International Standard except that the reel shall be co

released when the cassette lid is opened from'reference plane Z defined by

129_

8.3.13

The case s
positions o

The centrel

129

The distand

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

Reel access holes(figure 25)

hall have two circular reel access holes which shall allow penetration of the drive spindles. The dimen
the access holes-shall be

ine of both reel holes shall be the distance from Plane X defined by

= 5535-mm + 0,2 mm

e'from Plane Y along the line defined by /593 to the centre of the right reel hole shall be

inserted

mpletely

kion and

o4 = 56,0 mm = 0,2 mm

The distance from Plane Y along the line defined by /593 to the centre of the left reel hole shall be

1295: 181,0 mmi-O,2 mm

The diameter of both reel holes shall be

di3=42,5mm £ 0,2 mm

8.3.14

Reels (figure 33)

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

drive and a

36

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
dy =d; =11,00mm *Jp0mn
The tops of the inside gear teeth shall lie in a cylinder suface with a diameter defined by

= _ + 0,4 mm
dys=ds=14,0mm o5 o

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

dig = de = 15,Umm £ 0,2 mm
The bas¢ surface of the reel are formed by two concentric annular rings.
The smdller ring inside diameter shall be

d;7=d;=27,6 mm x 0,2 mm and the outside diameter shall be
d]g = dg = 30,0 mm * 0,2 mm

The larder ring inside diameter shall be

djo=37,6 mm + 0,2 mm and the outside diameter shall be
dyo = 40,0 mm £ 0,2 mm

The width of the tops of the inside gear teeth shall be
1296 = 1103 = 2,0 mm #= 0,5 mm
The distiance from the reel base annular ring to the inside lower flange at.thé.tape hub surface shall be

_ _ + 0,20 mm
g7 =lios = 3,75 mm g {o'mm

The distance between the lower and upper flanges at the tape hubsurface shall be

+0,2 mm
- 0,5 mm

lyog =195 = 13,5 mm
The distance from the reel base annular ring to the top°of the inside gear teeth base cylinder shall be
99 = Lo = 9,00 mm + 0,15 mm

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

Lo = lio7 = 10,5 mm + 0,3 mm

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

+05 mm

L3o1 = lios =15,0 M 6'mm

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

1302 = l|09 = 6,50 mm * 0,15 mm

The gedr teeth Side surfaces extend from the base cylinder to the tops cylinder and shall be at an angle with res

other ddfined by

ai=a,=60°+5°

bect to each

>

The 6 gear teeth shall be spaced around the base cylinder at an angle defined by
ajg=ds = 60° = 1°

The reels assembled 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

1303 = 2,4 mm * 0,2 mm

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.
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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 distancg from Plane X to a line through the centres of the guides close to the reels shall be
1304 = 122,0 mm + 0,5 mm

The distancp from Plane Y to the center of right guide close to the take-up reel shall be
304 = 56,0 mm + 0,5 mm

The distancp from Plane Y to the centre of the left guide close to the supply reel shall be
I3t =181,0 mm = 0,5 mm

The distancp from Plane X to a line through the centres of the guides close to the front side of the case shall be
304 = 130,0 mm + 0,5 mm

The distancp from Plane Y to the centre of the right guide close to the front sid€)of’the case shall be
l0d = 61,5 mm + 0,5 mm

The distancp from Plane Y to the centre of the left guide close to the frant side of the case shall be
1319 = 175,5 mm = 0,5 mm

The diametg¢r of the two front-most guides shall be
dy{=dy=5,0mm x 0,3 mm

The diamet¢r of the two guides closer to the reels shall be
d>4=6,0 mm = 0,3 mm

8.3.16 Tape path zone (figure 35)

When the chssette is inserted into the drive; the tape is pulled outside of the case by tape guides. The tape path zone of|the case
is the zone {n which the tape shall be-able to move freely.

The distancg from Plane X to the\furthest points defining the zone limit on the left and right in front of the case shall be
I3 = 149,0 mm +£.0,2)mm

The distancp from Plane\Y*to the right front point defining the zone limit shall be
314 = 41,5"mm min.

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

l313 = I180,5 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 distlance 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,access cavily 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
l313=111,1 mm max.

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

l319 = 160,75 mm min.

The disfance from Plane Y to the edge in the bottom surface which defines the\eft-most extent of the tape access capvity shall be
l30 = 174,0 mm = 0,3 mm

The width at the end of the centre tape position limit arm shall be

351 = l127 = 8,7 mm max.

The width at the base of the centre tape position limit arm shall be

355 = l13 = 14,7 mm max.

The width of the rearmost surface of the tape access/cavity shall be

353 = l129 = 26,5 mm min.

The disfance from Plane X to the inside surface of the centre tape position limit post shall be

354 = 131,5 mm min.

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

L35 = L1317 = 19 mmunine

The disfance from PlaneZ to the top inside surface of the support for the centre tape position limit post shall be
326 = 1)3,=.20;8 mm min.

The disfance from*Plane Z to the edge in the top surface of the case which defines the lid case interface shall be

l357 = 126 mm max.

The distance from Plane Z 1o the 1nside 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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a5 =0ag¢ = 35° max.

The curvature of 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

8.3.18

The Type L cassette shall have the cavities for the cassette support guides, the lid opening lever, and the lid unlod
provided fdr Type S cassette. Their positions and dimensions shall be defined as follows.

The relief ip the bottom surface near the right side shall be defined by

The relief in the bottom surface near the left side shall be defined by

The distange from Plane X to the edge of the lid opening lever cavity shall be

The distan¢e from Plane Y to the right edge of the lid.opening lever cavity shall be
The distan¢e from Plane X to the left edge-0f-the lid opening lever cavity shall be
135 = 190,3 min.

The depth pf the lid opening levercavity shall be

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

40

41 =212,0 mm + 0,4 mm
Li=221,5mm = 0,4 mm

34 = 186,7 mm max.

346 = 6 mm min.

1331 = 80,0 mm = 0,3 mm
133, = 80,5 mm + 0,3 mm
l333=156 S mm + 03 mm as shown in figure 38

Cavity for compatibility with Type S cassette (figure 39)

1334 =145 mm % 0,2 mm
13:5 = 31,0 mm *+ 0,3 mm
l3{s = 45,5 mm + 0,3 mm
hi{; = 15,5 mm + 0,2 mm
l3{s = 25,0 mm = 0,3 mm
l3{o = 35,0 mm + 0,3 mm

I3ds, 1335, 1336 and
l34o=202,0 mm + 0,4 mm

+ 0,0 mm
- 0,3 mm

~

43 =120,0 mm

king pin
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Take-up reel

Top surface

Right side

Rear side Upper half

Supply reel

ower half

Deft side

Right side

{ ﬁ 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)


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

©ISO/IEC

ISO/IEC 15731:1998 (E)

[ 239
H

> 124() 124| N
I: g 1216 N -
o 1717 - 12’7()
l - > —>||[«— .
SM C—i{ C'—>»| _ ~N 1
qﬁ\é) T 3 a- | —@@ )
"y B N i By ' 3t
a
R\% I Layg og: e <_IE£
—H 7 Y
. ~ Y
5 o -
| v
S S S S B S— S 3
. b ) E
e :
' Loy
‘ 1295
|f I3 > o
; 1215 - >

Section C . C

SectionC' . C'

SectionD -D

tm [233
| ! 293

WA

Section E - K

Figure 25 - Bottom side of Type L cassette (lid closed)

45


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

ISO/IEC 15731:1998 (E) ©ISO/IEC

46

Ly N P Ly
N =~ Recognition hole 1 with tab
250 250
Recognition hole 2 Lrso \‘ A Recognition hole 3 with tab
) & ) va
v] 2 2
| Vo {mn
. s_ﬁ.L_J &Jﬁ:—/ 5_5 °
| A Frl DN e F h ov
. Recognition hole 4 I ﬁk/ \—!( T
U { A AY )
| o i 2
| las P Loy I
L3 y/ - h
N > v
" " "Recognitionhole6_/ ! —}fec.og—mti_on_hol_eS
| View Q (fig 25)
dp

I

v

ol
~
G

Section G -

Section F-F

Recognition holes 1 - 6

Il . J
256 255

<&
7 ]‘

Recognition hole 7

A \. ]
1R T
i 4 |
A H H
e Section H-H
- -
—_Y_ . S

View P (fig 25)
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a7

Section J' - J' View S & T (fig 25)

Figure 28 - Lid release insertion channél.of Type L cassette

Section]J -J

Figure 29 - Direction of force needed to unlock the lid with Type L cassette
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Figure 30 - Lid opening insertion channel of Type L-cassette
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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 33 - Cassette reel of Type L cassette

Take-up side

Supply side

Figure 34 - Height of the reels of Type L cassette when loaded
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Figure 36 - Tape path to measure the extraction force of Type L cassette
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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 pmviding more than 200 S conductivity per_square. So that the
magnetit tape motion can be stopped when the foil is detected.

9.2 Tape length

The length of magnetic tape between PBOT and PEQT shall be in the range

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

The lengths of leader and trailer tapes shall be the lengths between the splice points and théoutside of the case when attached
to the hybs.

Leader fape 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 ape length 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 Tape width

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

1) Cover a section of the tape with a glass microscope slide

2) Meapure the width with no tensiontapplied to the tape, using a calibrated microscope, profile projector, or| equivalent,
havipg an accuracy of at least 1 pm.

3) Repegat the measurement at five or'more different points along a length of tape of 1 m min.

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

9.4 Width and paosition of splicing tape

The width of the splicing tape and its position across the width of the leader/trailer and magnetic tapes shall be such that the
bottom ¢dge of 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 shalkbé no more than 0,60 mm from the top edge. Neither edge of the splicing tape shall extend beyond the edges
of the ldader/trailer 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-plan
tape. They

9.9

The force r
Procedure

1) Take a{
the tape
2) Using 4
recordir
3) Fold th{
maching
4) Note th
failed th
alternat
5) If the ba

9.10
There shall

ire most readily observed when the tape is lying on a flat surface and under no tension.

Coating adhesion

bquired to peel any part of the coating from the tape base material shall not be less than 0,1 N¢

est piece of the tape approximately 380 mm long and scribe a line through the recording coating across the
125 mm from one end.

double-sided pressure sensitive tape, attach the full width of the test piece~to” a smooth metal plate,
g surface facing the plate, as shown in figure 40.

and set the speed of jaw separation to 254 mm/min.
b force at which any part of the coating first separates from the baSe’ material. If this is less than 0,1 N, the

ve type of double-sided pressure sensitive tape shall be used.
ck surface of the tape is coated, repeat 1) to 4) for the back€éoating.

Recording surface Scribed line

£

)

le— 125mm

Pressure - sensitive Tape

Figure 40 - Measurement of coating adhesion.

[.ayer-to-layer adhesion

be no'‘tendency for the test piece to stick or for the coating to peel.

Procedure

e distortions are local deformation which cause portions of the tape to deviate from the plane of the suffade of the

width of

with the

test piece over 180°, attach the metal plate and the free end of the test-piece to the jaws of a universal testing

tape has

e test. If the test piece peels away from the double-sided pressure.sensitive tape before the force exceeds {J,1 N, an

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 th

e 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 fo
5) Apply a

r a further 24 h in the Testing Environment.
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.
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Breaking strength

ISO/IEC 15731:1998 (E)

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

The tengt

Yield strength

daviald forca chall ha tolcan ac tho £oroo roqiirad t0 olangata the camnle hy SO
1e-yreratorce-Shamrpe-taxeh-astnetrorce-freqirea—to-erongate+ P o4

The ten
The ten

9.11.3
The spli

9.12

The resi

Measur

¥t
ile yield strength of the magnetic tape shall be 20 N min.
ile yield strength of the leader and trailer tapes shall be 30 N min.

Strength of Splice

ced portion of the magnetic tape and the leader and trailer tapes shall withstand a tension of'15 N min.

Residual elongation

dual elongation, expressed as a percentage of the original length, shall be 0,1 % max:

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

For 10 1pinutes, apply an additional force of 10 N.

Removg

9.13
The ele

The ele

Procedy

1) Con

the additional force and measure the length after a further 10 minutés.

Electrical resistance of the coated surfaces

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

trical resistance of the back-coating, if present, measured on any square area of tape, shall be less than
5x 10" Q.
re (see figure 41)

dition a test piece of tape in the Test environment for 24 h.

2) Posi

and jparallel to each other at adjstance d = 12,65 mm between their centres.
3) Applly the force of 1,62 N tergach end of the test piece.
4) Apply a DC voltage 0f500 V + 10 V across the electrodes and measure the resulting current flow. From this value,
deteymine the electrical'resistance.
5) Repkat for a total-of-five positions along the test piece and average the five resistance readings.

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

When
test.

ouriting the test piece ensure that no conducting paths exist between the electrode except that through the ¢

trical resistance of the recording surface of the magnetic tape,'measured on any square area of tape, shall be

ion the test piece over two 24<carat gold-plated, semicircular electrodes having a radius r = 25,4 mm and
leas{ N4, so that the recording surface is in contact with each electrode. The electrodes shall be placed parallel t

less than

h finish of at
b the ground

pating under
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9.14 Tape wind

The magne

10 Magnetic recording characteristics

The requirements for the helically recorded tracks are more demanding than thosefor the longitudinal tracks; it is deen

sufficient td

The magnetic recording performance is defined by the testing requirements_given in the following clauses.

The positivg azimuth tracks shall be used: tracks A and C.

When perfd
calibrated t
first forwar

The folloang conditions shall apply to all tests of magnetic recording performance, unless otherwise stated:

y
F

96-0231-A

Figure 41 - Measurement of electrical resistance

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

carry out tests on the helically recorded tracks only.

rming the tests, the head output or the resultant signalshall be measured on the same relative pass for both 3
the MSRT and the tape under test ( read-while-write] or on equipment without read-while-write capability,
1 pass) on the same equipment.

ed to be

tape
on the

- tape condition : a.c. erased t0 2% or less of the SRA
- head/tape| speed 126,40 mfs 0,05 m/s
- head width (write) :35umAt 2 um
(read) A0 Hm £ 2 um
- gap azimyith  (write) ! +15,000°+£0,217°
(read) 1 +15,000°£0,217 °
- gap length (write) 10,55 pm = 0,05 pm
(read) 10,28 um % 0,05 um
- tape tension 10,333 N+0,029 N
- recording current : TRC1

10.1 Typical Field TF1
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 SRA1 is provided by the calibration factors supplied with each SSRT.
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10.3 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.
104 Signal-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 decibels.

Average rms read signal amplitude
S/N = 20 log dB
Average integrated rms noise amplitude

Requirement

The S/N for the tape under test (S/Ny,pe) shall be better than -2 dB relative to the S/N for the MSRT\(S/Nysgr) when measured
according to the procedure defined in annex A.

Tracealfility to the (S/Nysrr) is provided by the calibration factors supplied with each SSRT.

10.5 Ease of erasure

When aftape has been recorded at 800,3 ftpmm with TRC1 and passed through a léngitudinal steady erasing field of
320 00Q A/m, any remaining signal shall not exceed 2 % of SRA3.

10.6 Tape quality
10.6.1 Missing pulses

A missipg pulse is a loss of read signal amplitude.

A missipg pulse exists when the base-to-peak amplitude is 25 %, or less, of half the ASA for the physical recording Hensity of
3201 ftpmm on the same tape.

10.6.2 Missing pulse zone

A missipg pulse zone commences with 7 consecutive missing pulses and ends when 28 consecutive flux transitiong are read or
when a [length of 0,038 mm of track has beenmeasured. If a missing pulse zone continues beyond 0,038 mm a furfher missing
pulse zqne shall be counted.

A missipg pulse zone does not continuefrom one track to another.
Requirement:

The avdrage missing pulse zone rate shall be less than one missing pulse zone for each 5 x 10° flux transitions recorfled at the
physica| recording density £ 3:201 ftpmm.

The avgrage missing pulsezone rate is the total number of missing pulse zones divided by the total number of flux tfansitions
recordefl on the tapes

10.7 Inhibitor tape

This International Standard does not specify parameters for assessing whether or not a tape is an inhibitor tape.

r_ahnex D aives furtherinformation-oninhibitortanes
Howevés; g ¢ tor-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 blop]rc ac 2 minimum unit of data transfer

— data file as a concatenation of data blocks

— file demgrcation

— directory of file locations in a volume

— managerpent information of files

— multiple|volumes

— fast searth and retrieval of data blocks and files
— high degree of data protection

— and rest¢ration of a failed directory.

This format|provides a generic set of placeholder tables and track types to contain such infegmation with specific definjtions of
their usage find location. All track types provided by this format are processed into a Frack Set comprising four helical tracks,
uniquely id¢ntified by a TSID, represent the minimum recorded and retrieved unit of information.

The procesqing of information preparatory to recording begins with the identification of the type of Logical Track Set to be
created and [proceeds through the following processes

— generatipn of a Logical Track Set
— data profection processing within product code array buffers
— formatign of the contents of a helical track.

11.2 Formation of a Logical Track Set
11.2.1 Types of information track sets
There are 1} types of information track sets.
1. Volume Set Information Table (Y SIT) track set 7. User Data track set
2. Volume Information Table (VIT) track set 8. File Mark track set
3. Badspot Table (BST) track’set 9. Set Mark track set
4. Logical ID Table (LIDT) track set 10. Dummy (DM) track set
5. File Information'Table (FIT) track set 11. End of Data (EOD) track set

6. Update Table’(UT) track set
This tape format supportsimultiple logical volumes within one physical volume.

A VSIT at fhe beginning of the tape contains information to manage one or more logical volumes on this tape. The VSIT has
location infprmation for each logical volume on the tape.

A logical votummeconsistsof a DT -fottowed by the User Dataare=:

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
Syne Pattern
SyncBlock 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
Tirack distribution
TPS (A and C only)
L. 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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11.2.2

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

Generation of a Logical Track Set

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

©ISO/IEC

Waords-35-1029255  An-Information-field-and Block-Manacemen +Table (B}'/IT)

T oS eh

Th¢ BMT contains the data block information for the contents of the Information Field.
Th¢ BMT is located within the Information Field.

The Logical| Track Set is terminated with

Wards 29 256 to 29 258 - Reserved bytes (for this International Standard shall be set to all ZEROs).

Word 29 259 - An end code of 4 bytes which shall be set to (OFOFOFOF).

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

117 040 Bytes = 29 260 Words

End code of Logical Track'Set (OFOFOFOF) 1 Word

Format Identifier (FFFF0000) 1 Word Reseryed’3 Words
/| 1136 Bytes 116 884 Bytes \
34 Words 1024 Words max <1
Block
Management
Subcode .
Data field Information field Table
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Figure 43 - The Logical Track Set

34 35 Word identification number 29 255 29
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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

CRCYCECRCACACRCHCRCRT

Word 2 L

Word 2 shall contain the Logical TSID count incremented from the LBOT, stasting with 1, on all track set type
except DM pnd EOD.

Thg most significant bit (msb) of Word 2 is the append file flag (‘A’)¢
The first track set of appended data shall have this flag set to ONE;
In pll other cases, the flag shall be set to ZERO. See sub-clause 1€:2 and figure 58.

Word 3 Fi
AW

Word 4 Bl
W
W

Word 5 In
W

of the User|TM, DM and EOD track set types.

A\

Word 6 Oyerwrite counter for volume

W

TM, DM and EOD track set types~All other track set types shall be set to all ZEROs.

Word 7 W
W

The msb of\Word 7 is the write retry flag (‘'W"). The first track set of rewritten data shall have this flag set to
all other cages, the-flag shall be set to ZERO.

Words 8 and’9, 'Drive vendor unique information
WIlB Ot e i , i 1

VSIT (OOFFFFFF)
VIT (QOFFFEEQQ)
BST (FFOOFF00)
LIDT (FFFF0000)
FIT (OOFFOOFF)
UT (OOFF0000)

User (O000OFFFF)
File Mark (0000FFO00)
Set Mark (FFOOFFFF)
DM (00000000)

EOD (000000FF)

ical ID

number
rd 3 shall contain the incremented file number in this dogical volume. The first file is number 1.

bck count
rd 4 shall contain the number of data blocks entered into this User track set type (the number of BMT entrig
brd 4 of all other track set types shall be set to (00000001).

tialization number for this logical volume
brd 5 shall contain the unique identifier{UID) for this logical volume, assigned at the time of initialization

brd 5 in all other track set types shall be set to all ZEROs.
brd 6 shall contain the“count of the number of times this logical volume has been overwritten in each of t

rite retry counter
brd 7 shall coptain the incremented count of write retries while recording in this logical volume.

wn

in each

he User,

DNE. In

Word 8 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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Word 16 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) if true, otherwise set to all ZEROs.

Word 18 Block operation flag

Mord-18-shall-contain-the cation-that-use-of the E ive. The BMT
flag shal| be set to (FFFFFFFF) if true, otherwise set to all ZERO:s.

Word 1 Format type
Word 19 shall be set to (00000001) indicating that the format of this tape is compliant with this ECMA Stgndard. Any
other comtent is reserved for future use.

Word 2 Creation time
The format of this information is not defined by this International Standard and are @ matter for agreem¢nt between
interchange parties, else shall be set to all ZEROs.

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

Word 22 Number of read retries counter
Word 22 shall contain the incremented count of read retries for this Jogical volume.

Word 23 Number of recoveries counter
Word 23 shall contain the incremented count of recoveries for:this logical volume.

Word 24 Recovery failure flag
Word 24 shall contain the indication of a recovery failure: The recovery failure flag shall be set to (FFFFFFFF) if true,
otherwise set to all ZEROs.

Words 25 to 34 Reserved
These words shall be set to all ZEROs.

11.24 BMT

The blog¢ks of a Logical Volume, as defined by the host, are numbered sequentially from the beginning of the vplume. The
Logical [Volume block number is termed ‘the ‘absolute block number. The block sizes of user data may be small gnough that
many blpcks may be contained in a Logical Track Set or large enough that they occupy many Logical Track Setss The BMT
provideq the essential information nécgssary to locate and retrieve entire data blocks. The BMT of the User data Ldgical Track
Set typelshall be capable of manéging the information of 1 to 256 blocks. All other Logical Track Set types shall b¢ defined as
1 block.

The BM[T shall contain 4werds of information for managing each data block in the following order
1) The pbsolute blocksnumber of the data block in this Logical volume

2) The ftarting-address of the data block. The number of bytes from the beginning of the data field.
3) The pumber of bytes of the data block in this Logical Track Set.

H < H o Ty | La
This datewordcontarmns=2 TTag DS

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 to ZERO.

4) The total 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 23610 29 251 shall contain the management information for 2nd to 2551th data blocks, 1T
present.

Word 29 232 shall contain the absolute block number of the 1st data block in uSer’data| field of
this Track Set.

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

Word 29 234 shall contain the number of data bytes intthe 1st data block which is inclluded in
this Track Set.
This data word shall contain 2 flag-bits, bit 31 (‘L") and bit 30 (‘S’).

Word 29 235 shall contain the total number of'data bytes in the 1st data block.

11.2.5 Data and information field definitions

The contenfs of the Information Field for Track Sets in the User Data Area are transmitted by the host. This applies to fthe User

Data, File Mark, Set Mark, DM and EOD Track Set types.

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

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

11.2.5.1 VSIT

The structure of Volume Set Information Table (VSIT) area on tape is as follows

1) The VS|T contains the logical volume setinformation for a physical volume.

2) The physical Track Set of the VSIT area shall be incremented starting at the TSID representing ZERO for a |physical

volume

3) A VSIT|area consists of 1 track-set recorded 10 times.

4) A VSIT|contains information of one or more logical volumes.

Words 35 tp 79 shall be reserved, set to all ZEROs.

Word 80 shall contain the starting TSID of this tape.

Word 81 shall contain the physical TSID of last data block on this tape.

Words 82 t0 97 shall contain the count of Logical Volumes on this tape.

Word 98 shall be reserved, set to all ZEROs.

Word 99 shall contain the starting physical TSID of the 1st Logical Volume.

Word 100 shall contain the last physical TSID of the 1st Logical Volume.

Word 101 shall contain the starting physical TSID of the 2nd Logical Volume if present,
otherwise set to all ZEROs.

Word 102 shall contain the last physical TSID of the 2nd Logical Volume if present,
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Words 103 to 2 144

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.

Word 2 145 shall contain the starting physical TSID of the 1 024th Logical Volume if
present, otherwise set to all ZEROs.

Word 2 146 shall contain the last physical TSID of the 1 024th Logical Volume if present,
otherwise set to all ZEROs.

Word 2 147 shall contain the UID number of this tape issued at the time of initialization.

Word 2 [148 shall contain the count of overwrites incurred by this tape.

Words 2] 149 to 29 216 shall be reserved, set to all ZEROs

Words 29 217 to 29 220 shall contain the BMT for this VSIT Track Set.

11.2.5.2 VIT

The Volhme Information Table (VIT) is structured as follows

Words 35 to 38
Words 39 to 78
Word 79

Word 8(

Word 81shall contain the last block number in the BMT for the track;set containing the last data block.

Words §2 to 289
Word 290

Word 291
Word 292

Word 293

Word 294

Word 295
Word 296
Words 297 to 8 226

Words § 227 10,8250

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

shall contain the starting physical TSID 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.

shall be reserved, set'to all ZEROs.
shall contain thé WID number of this volume issued at the time of initialjzation.
shall containythe count of overwrites of this Logical Volume.

shall eontain the LIDT flag which when set to (FFFFFFFF) indicateq that LIDT
may be used, otherwise set to all ZEROs.

shall contain the block operation flag set to (FFFFFFFF) if available, ofherwise set
to all ZEROs.

shall be set to (00000001), identifying the Format Type compliant with this
International Standard.

shall be reserved, set to (00000002).
The content of this word is a matter of agreement between interchange parties.
shall be reserved, set to all ZEROs.

shall contain Mount Information as follows

8227: Mount count

Words 8 251 to 16418
Word 16 419
Word 16 420

82288230 Teserved

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.

shall be reserved, set to all ZEROs.
shall contain the count of read retries accumulated in this Logical Volume.

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—w hich-has beenidentified-as flawed and that source data has been rewritten and validated with the same

Logical

TSID at sore following point. (See figure 44. 'Data A' is logically invalid data.)

The write r¢try process creates a logically invalid data location on the tape. Logically invalid data is also called-a "B4

The beginning of a Bad spot is the 1st physical TSID and the end is the last physical TSID.

The BST shall contain the following information to identify the type and location of a Bad spot

— Error type flag ‘E’, the msb of byte 3 of beginning location word, set to ONE for data error, otherwise set to ZERO

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

location| word

— The end of the Bad spot, identified by the last physical TSID, shall occupy the leastsighificant bytes of the end

/] l

word.

AIB

The BST shall be constructed as follows
Words 35 and 36

Figure 44 - Badspot table data function

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

/
Logical TSID // ..n-1|n n+l |n| nt+l /
{ {
DIT
Bad spot
BST
I /

d spot".

pginning

location

f the 1st

bytes of

The last physical TSID of the 1st badspot shall occupy the least significant
Word 36.

Words 37 tp 29 213 shall contain the information for the 2nd to 14 607th bad spots, as required
otherwise set to ZERO.

Words 29 414-and 29 215 shall contain the information of the last bad spot, 14 608th, in this BST, if
Tequired, 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.

11.2.54 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

— theb

lock 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.

ISO/IEC 15731:1998 (E)

Words 35 to 38 shall contain the information for the 1st pointer
Word 35 - the logical TSID
Word 36 - the physical TSID
Word 37 - the file number
Word 38 - the block number in the BMT which is the 1st block of theyl
Words 3P to 42 shall contain the information for the 2nd pointer.
Words 4B to 29 211 shall contain the information for the 3rd to 7 303rd pointers.
Words 20212 to 29 215 shall contain the information for the 7 304th pointer.
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|Information Table (FIT) shall contain pairs of two types of data which locate a Tape Mark (TM).
The nth data pair corresponds to the nth TM from the beginning of the volume.
- W(@3p+((n-1)x2)) the nth TM physical TSID
The Bet Mark bit (‘S” in W(35+((n-1)x2)) bit 31 of the nth TM physical TSID) shall be set to ONE, when the ]
Set Mark and set to ZERO, when the Nth TM is a File Mark.
- WQ@Gp+((n-1)x2+1)) Absolute block number of the nth TM.
The FIT|shall be constructed as follows, otherwise set to ZERO
Words 35 and 36 shall contain, the physical TSID of the 1st TM.

The ‘S’ Set Mark bit in Word 35 shall be set as defined above.
Word@36 - shall contain the block number in the BMT of the 1st TM.

it pointer.

Nth TM is a

o system to

export and

Words 37 to 29 213 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 Upflate Table (UT)-shall be used for indication of update status. This UT shall be checked by the receivin

assure pyoper correspendance of directories to data file locations in this volume.

Word 3] shall be set to (FFFFFFFF) when updating this volume is in process
and set to all ZEROs for update complete and ready for system
data interchange.

Words 36 to 29 216 shall be set to all ZERO:s.

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

11.3 Track Set information

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 o 191 contain Logical Track Set data in rows 0 to 76 and Outer ECC C2 Parity in rows 77 to 103,

The 104 ros are divided into 4 groups of 26 rows each. Each group is assigned to one of four tracks,if_a Track Set, s¢e figure
45. The idgntification number of the Sync Blocks and Sector numbers (defined in clause 11.4.5) are assigned in the fpllowing

location inflormation, see figures 46, 48 and 49.

11.3.1

Loading the Product Code Arrays

Information) data shall be loaded into the Product Code Arrays starting with Array 0, Row-0, Column 2 sequentially fillling the

rows of ong array before proceeding to the next until all arrays are full.
A]:ay 0, Row 0 (0:2:0) (0:3:0) .... (0:191:0)
ay 0, Row 1 (0:2:1) (0:3:1) .... (0:191:1)

A

Afray 7, Row 103 (7:2:103) (7:3:103) .... (7:191:103)
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204 Bytes R
4 Bytes ’B ~1 2 Bytes
ytes
> ‘ 190 Bytes X /
I I
* 5 —x
S 1
y
n
c Row User Data (14 630 Bytes)
I [numbers (Y) Inner 7T Rows
104 Rows| | P ECC
a |D
t Cl
t Parity
76
e | <%
r
n .
1 Outer ECC C2 Parity 27 Rows
2 03 v
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
o |1 rac User Data (14 630 Bytes) g‘é‘g
°1b
L C1
t Track C Parity
g
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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Product code array processing

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

he same

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

The C1 Parity shall consist of 12 bytes derived from the 192 bytes of each row for the 104 rows of the, HD “and Source

Information.

Bytes in Rq

114.1.1
The Outer

The Galois,
Field Gene

where x" ar]

The Code (

where a is

Outer error

are obtaine]

where D

The polynd

where:

w0 (0:0:0) to (0:191:0) are processed with RS (204,192) to produce 12 bytes to"be-placed in
row from (0:192:0) to (0:203:0)

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

Field shall be GE(2%)
rator Polynomial shall be p(x) = Baxt a2 +x°
e place-keeping variables in GF(2'), binary field

fenerator Polynomial shall be

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)

biven by (02) in GF(28)

code parity
Ko Kas, - Ko, Ko iKy, K7, Kg, K5, Ky, K3, Ky, K K,
in K26x26 +K25x25 oK x4+ Koxo

d as the remainder after dividing

x'D(x)-by G(x)
x) = Bygx® + Bosx ¥ +B,x + B,

mial of the full ¢ode is

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

B76 to B() I

he same

tpresent the 77 bytes of user data in rows 0 to 76 of the Product Code Arrays and Kog to K 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 U

S€

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 Gene

Field shall be GF(2%).

rator 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

where a

Inner er

G(x)=(x+1 (x+a)(x+a2)(x+a3)(x+a4)(x+a5)(x+a6)(x+a7)

(x+a8)(x+a9)(x+a'°)(x+a”)

is given by (02) in GF(2%)

ISO/IEC 15731:1998 (E)

for code parity

Kll’KIO’K9’K87K7’K6’K5’K4’K3’K2’K1’KO

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

are obtajned as the remainder after dividing

where

The pol

where:

IO and I]

x"2D(x) by G(x)
D(x) =Iox'"" +1,x' + B gox"* +-+B,x + B,
nomial of the full code is

Lox 2 + 1,077 4+ B gox ™ +-4Box"? + K, x'! #K o x"+- 4K, x +K,

represent the 2 bytes of sync full code block identification

B g9 to B represent the 190 bytes of sync block source informatipft

and K]l

Order of

The left

to Ko represent the 12 bytes of inner error code parity
Use

most term in all the above equations is the mest’significant and is the first written to tape.

73


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

ISO/IEC 15731:1998 (E)

©ISO/IEC

204 Bytes
4 Bytes ; 5 Bytes /'12 Bytcs
/ 190 Bytes R /
QL I~ “
- K

s N

y

n

c User Data (14 630 Bytes)

I Inner 77 Rows

104 Rows| | P ECC

a |D

t Cl1

t Parity

e

r —*

n Outer ECC C2 Parity 27 Rows

Sztrttm D Source Information 190 Bytes Inner ECC

p 2 Bytes y 12 Bytes
4 Bytes

ID 1: Reserved

ID 0: Sync Block Nufaber (255 to 152, 127 to 24)

Inner Code Block (204 Bytes)

Sync Block (208 Bytes)

Figure 46 - Sync Block

11.5

A Logical
comprise 2 [Sectors.

11.5.1

[Frack assignments

Sectors

[rack Sct shall eCeupy 4 tracks on tape identified as Track A, Track B, Track C and Track D. Each trg

There are 8| Sectors.in a Track Set, numbered from 0 to 7, and each shall comprise the following elements a Preamble

Sync Blockk.

ck shall

and 104

Sector mumber U and I shall be assigned to Itack 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 Pr

ical tracks. The

arrangement of Sync Blocks in the two sectors of each track are sequentially assigned from each of the eight‘Product Code

Arrays (P to 7). A recorded track shall begin with the following product code array assignment.

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 track interleave operation together with C2 ECC provides the possiblity of correcting the data in error of ohe entire track.

Helical track >

ATrack |01 2 3 45 &7 0- - - -

First Sync block for each helical track

B Track [6 750 1 2 3 4 5 - - - - -

i i

CTrack |4 56 70123 - - - - -

D Track|2 3456 701 --- - -

Product Code Array (0 to 7)

1 2 3 4 5 6

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) (O: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)(7:191:25)

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) ..... (7:190726)(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)(6:2:2F)\-.... (6:190:27)(6:191:27)

2 246 (7:0:27)(7:1:27)(7:2:2%) ... (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 (5:0:51)¢5:1:51)(5:2:51) ... (5:190:25)(5:191:51)

Track C- Sync Blocks
Sdctor No. Sync Block No. Byte marker (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 0 (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 1s2 (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- Slync Blocks
Sqctor 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)
€ 254 0FHEF T2 45678 3+H+F8y
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 bytelinterleaved into
The Tragk 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 bllocks of 1 product code array are interleaved by 1 byte unit except in the Sync pattern:

NOTE - Byte interleave together with C1 ECC provides the possibility of correcting a continuous data in efrerof up to 24 bytes per four sync Hlocks.

Sync pattern ID Source Information Inner ECC
4 Bytes iz Bytes l 190 Bytes 12 Bytes J
T T oV g
Sync Block: a |SY SY SY SY IDAIDA A0 Al A2 A3 A4 A5)A6 a2 a3 a4 a5 a6 a7 a8 a9 [al0all

Sync Block: b |SY SY SY SY IDBIDB B0 Bl B2 B3 “B4 B5S B6

_____ b2 b3 b4 b5 b6 b7 b8 bYbl0 b1l

Sync Block: ¢ |SY SY SY SY IDCIDC CO C1 C2C3 C4 C5 C6 ----- c2 c3 c4 c5 c6 c7 c8 c9

clOcll

Sync Block: d | SY SY SY SY IDDIDD DO;D1 D2 D3 D4 D5 D6

_____ d2 d3 d4 d5 d6 d7 d8 d9 d10d11

Byte Interleave

Sync Bloek:¥a'| SY SY SY SY IDAIDB CO D1 A2 B3 C4 D5 A6 ----- c2 d3 a4 bS c6 d7 a8 b9| cl0 dll
Sync Block: b'| SY SY SY SY IDBIDC DO A1 B2 C3 D4 A5 B6----- d2 a3 b4 c¢5 d6 a7 b8 c¢9 d10 all
Sync Block: ¢'| 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 c3 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

Channel syn
are then 8/9
blocks, with
Channel bitg

Each helical
A TPS shall

Byte transla
filtered and

11.6.1

The Sector s
The 8 Secto

Tr.
Tr
Tra
Trg

q

q

11.6.1.1
The Preamb
11.6.1.2
Sync Blockg

The Sync P|
pattern whig

The Data Fij
information
11.7.

The Sync B
details”. Thg

The 104 Syt

Eormation-of the contents of a helical track(figure 49)
TS 7

c blocks are interleaved across the 4 assigned areas of the 8 arrays to form channels A,B,C and D. These
encoded to form the Channel bits. The contents of a track comprises 2 sectors formed from the“Chan
each preceded by a preamble. A Tracking Pilot Signal (TPS) is added between the sectors of Tracks A and
are then subjected to a precode filter process prior to being applied to the write heads.

track shall comprise two Sectors each containing 104 Sync Blocks preceeded by a preamble:
be inserted into the write channel for Tracks A and C.

tion shall be performed using 8/9 channel coding followed by track interleayenbefore each channel is
directed to the write head.

Sector details (figure 50)

hall contain a Preamble, 104 Sync Blocks, resulting in 195 768 Channel bits.
's of a Track Set shall be numbered as follows

ck A - O for the Ist sector and 1 for the 2nd sector
ck B - 2 for the 1st sector and 3 for the 2nd sector
ck C - 4 for the 1st sector and 5 for the 2nd sector
ck D - 6 for the 1st sector and 7 for the 2nd sector

Preamble
e comprises 120 times 9 Channel bits and shall be all ONEs.

Sync Blocks
comprise a Sync Pattern of 4 times 9'Channel bits and a Data Field of 204 times 9 Channel bits.

pttern symbols are not found in.the 8/9 coding table of annex B. These symbols shall provide a magng
h is distinctly different than all other data. The order of recording the Sync Pattern shall be

1sb 100010101 000600001 011100100 000001011 msb

eld comprise 2 bytes'of-Sync Block ID followed by 190 bytes of source information derived according to
of Sync Block"(figliré 46), both protected by 12 bytes of inner error code, all of which are processed as de

ock ID byte 0 shall indicate the Sync Block and Sector position within the track set. Refer to figure 49,
Sync Bteek ID byte 1 shall be reserved and set to all ZEROs.

c Blocks of the 1st sector shall be numbered sequentially starting with 255 and ending with 152 in all four t

a track set.

hannels
hel sync
C. The

precode

tization

'Source

fined in

“Sector

racks of

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

Ist Sector 2nd Sector

1 Track Preamble 104 Sync Blocks TPS Preamble 104 Sync Blocks

| Y A -

| N A and C Tracks =

l \\\ ””/’
Pfeamble Run-up sequence /,/’/
(120 Bytes) 120 x 9 Channel bits e

_ - L Data Field\(Inner Code Block)
7 [
1 Sync block |Sync pattern ID Seéurce 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

[S)Z;tl:m ID Source Information C1 Parity
ID Ol 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
IDO=255 —»ID0=152 IDO0=127 —3ID0=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
11.7.1
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Channel bit coding (annex B)

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
8/9 coded d4

The 9-bit Ch

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

_Interleaved-NRZ1 (figure 51)

ta shall be processed with a precode circuit to generate Interleaved-NRZ1.

annel bit stream shall be subjected to the following precode filtering.

Interleaved
NRZ1

ouT

NRZ1

Figure 51 - Precode circuit

12 Tlid( geometry
12.1 eneral
Two types pf track shall be recorded on the tape, helically recorded tracks and longitudinally recorded tracks. H

recorded tral
drive servo.
and thus end

12.2 I
Each track s
12.2.1

The distancq

1348

The distancg

l349

ks contain user data. The longitudinally tecorded Control Track provides accurate positioning informatio
The longitudinally recorded Time Code Track provides unique identification of the longitudinal position
bles fast searches to be carried outhThe configuration of the tracks is shown in figure 52.

Helically recorded tracks
hall comprise two sectors With a tracking pilot signal included on tracks A and C.

Location of the tracks

from the lower &dge of the helical tracks to the Tape Reference Edge shall be
=1,218 mm'\#0,010 mm

from the-upper edge of the helical tracks to the Tape Reference Edge shall be
=1Nh444 mm = 0,010 mm

elically
h to the
bn tape,

The effecti

€ widti of the nelicauy Tecorded area shall be the distance between (wo 1ines parallel 1o the Iape€ KReIeren

e 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

l3s0

= 10,155 mm nominal

The distance from the lower edge of the helically recorded area to the Tape Reference Edge shall be

135]

80

= 1,237 mm + 0,010 mm
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