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Foreword

otechnical-Commission)-formthe specialized
articipate in the development)pf International
al activity. ISO
ental and non-

In theffield of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTCI1. Drift International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an Internafional Standard
requirps approval by at least 75 % of the national bodies casting a vote.

Internptional Standard ISO/IEC 14169 was prepared by the Japanese Industrial Standards Committee (as Standard JIS X 6228 - 1994) with
documpent support and contribution from ECMA and was adopted, under a special “fast-track procedure” by Joint Technjcal Committee
ISO/IEC JTCL1, Information technology, in parallel with its approval by national bodies of ISO and IEC.

Annexes A to L form an integral part of this International Standard. Annexes’M.to T are for information only.

vii
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Introduction

This IntematiorL&mdndqze&iﬁﬁ_Lh&ghmterictim of 90 mm flexible disk cartridges of 21 MBytes formatted capacity, recorded at
31 831 fiprad if the Inner Zone and 47 747 ftprad in the Outer Zone with sector servo tracking on 326 Data Tracks on each side, |using
2-7 RLL recording.

This Internatiopal Standard specifies the physical interchangeability of the unrecorded disk and the format interchangeability of redorded
Data Tracks and Servo Tracks.

In reference to [ISO/IEC 9983, flexible disk cartridges conforming to this International Standard are designated as ISO Type 305

viii
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INTERNATIONAL STANDARD o150/1EC ISO/IEC 14169: 1995 (E)

Information technology - 90 mm flexible disk cartridges for information interchange
- 21 MBytes formatted capacity - ISO Type 305

Section 1 - General

1 Sco pe

This International Standard specifies the characteristics of 90 mm flexible disk cartridges (FDC) of 21 Mbytes.fonmatted capacity,
recordgd at 31 831 ftprad in the Inner Zone and 47 747 ftprad in the Outer Zone with sector servo tracking on 326-data fracks on each
side, uping 2-7 RLL recording.

It specifies the mechanical, physical and magnetic characteristics of the cartridge, so as to provide physicalinterchangeapility between
data p]ocessing systems.

It also|specifies the method of recording, the quality of recorded signals, the track layouts and‘the-track formats of D4ta Tracks and
Servo [['racks.

Such flexible disk cartridges are identified as ISO Type 305.

Together with a standard for volume and file structure, for instance ISO/IEC 9293, this International Standard providé¢s for full data
interchange between data processing systems.

2 Conformance

2.1 Flexible disk cartridge

A 90 rhm flexible disk cartridge shall be in conformance with this International Standard if it meets all the mandatory requirements
specified herein.

2.2 Generating systems
A systgm generating an FDC for interchange shall be erititled to claim conformance with this International Standard ifjall recordings
on thelflexible disk meet the mandatory requirenients of this International Standard.
23 Receiving systems

A system receiving an FDC for interchange shall be entitled to claim full conformance with this International Standardl if it is able to
handlg any recording made on the flexible disk according to this International Standard.

3 Normative referéences

The following standards contain provisions which, through reference in this text, constitute provisions of this Internatipnal Standard.
At theltime of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreerhents based on
this Infernational. Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated
below] Members.of IEC and ISO maintain registers of currently valid International Standards.

ISO 683-13:1986, Heat-treatable steels, alloy steels and free-cutting steels - Part 13: Wrought stainless steels.

ISO/IE

ISO/IEC 9983:1995, Information technology - Designation of unrecorded flexible disk cartridges.

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

4 Definitions
For the purposes of this International Standard, the following definitions apply.
4.1 Average Signal Amplitude: The Average Signal Amplitude for a track is the arithmetically averaged value of the output

voltages measured peak-to-peak over the whole track.

4.2 case: A protective enclosure including a shutter mechanism, identification holes and a write-inhibit hole.
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4.3

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

Data Sector: A sector comprising a Sector Identifier and a Data Block.
Data Track: A track on which data are recorded on Data Sectors.
direction of rotation: The direction of rotation shall be counter-clockwise when looking at Side 0.

disk: A flexible disk which accepts and retains, on the specified side or sides, magnetic signals intended for input/output and
storage purposes.

Err(lr Correcting Code (ECC): A mathematical procedure yielding bits used for the detection and correction-of efrors.
Errqgr Detecting Code (EDC): A mathematical procedure yielding bits used for the detection of errors,

flux transition frequency: The number of flux transition per second (ftps).

NOTE 1 - In this International Standard, the frequencies to be used in the Outer Zone are indicated by the subscript OZ, those to be used in the
Inner|Zone are indicated by the subscript IZ (see 11.3.1.1).

hub} A centring and referencing device attached to the disk which allows torque to be fransmitted to the disk. The{hub is
attadhed to the centre of the disk. It ensures centring of the disk on the drive shaft i-@unique angular position.

index: The signal generated in the index transducer of the drive by the drive spindle once per revolution.
Innér Zone: The inner subdivision of the recording area of a surface of the disk.
inpyt bit: Bits which represent input data.

Lin¢ of Access of the head: The straight line described by the centre of the gap of the read/write head when positiongd from
Tradk -004 to Track 328.

linef: Suitable material between the case and the diskto provide cleaning action and protection from abrasion.

Magter Standard Reference Flexible Disk Cartridge: A flexible disk cartridge selected as the standard for Reference
Fielfls, signal amplitudes, resolution, peak shift, and overwrite. Tracks 000 and 325 are declared as Reference Tragks.

Thelreference tracks are calibrated at 600 rpm.

NOTIE 2 - This Master Standard has beenestablished at the Reliability Centre for Electronic Components of Japan (RCJ), 1-1-12 Hachinpan-cho,
HigIhikurumc~shi, Tokyo 203, Japan,
Outer Zone: The outer subdivision of the recording area of a surface of the disk.

peak value: The zero\to crest value of the output voltage of the read head.

ary Iden(ification hole: A through-hole provided on the case to identify the FDC specified by this Interrjational

Reffrence Field: The Typical Field of the Master Standard Reference Flexible Disk Cartridge. There are two Reference

Secondary Identification hole: An identification hole provided on Side 0 of the case to identify the FDCs specified by this
International Standard.

Secondary Standard Reference Flexible Disk Cartridge: A flexible disk cartridge the performance of which is known and
stated in relation to that of the Master Standard Reference Flexible Disk Cartridge.

NOTE 3 - Secondary Standard Reference Flexible Disk Cartridges can be ordered under part number JRM 6228 from the Reliability Centre for
Electronic Components of Japan (RCJ), 1-1-12 Hachiman-cho, Higashikurume-shi, Tokyo 203, Japan until the year 2004. (see annex T).

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

Sector Block: A block consisting of a Servo Sector followed by either two or three Data Sectors, and a Sector Block Gap.
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5.2

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

sector servo: A method of position control, whereby head positioning information is recorded at the beginning of each Sector
Block.
Serve Sector: A sector which has a Servo Identifier and servo data
Servo Track: A track on which Servo Sectors are permanently recorded.
shutter: A device which uncovers the head windows upon insertion of the cartridge into a drive, and automatically covers
—themupon-removal-from-the-drive:
Side: Side 0 is the side engaged by the spindle. Side 1 is the opposite side.
Standard Reference Amplitude: The Standard Reference Amplitudes (SRAs) are the Average Signal Amplitudes derived
from the reference tracks of the Master Standard Reference Flexible Disk Cartridge using the Test Recording Current
There are four SRAs, two for each side (see 11.3.1.1):
SRAL is the Average Signal Amplitude from a recording written using 3f, at Track 000.
SRAZ2 is the Average Signal Amplitude from a recording written using 8f;;, at Frack 325.
Standard Reference Current: The current that produces the Reference Field:
Test Recording Current: The current the relationship of which to thé-Standard Reference Current is definel for each zone
and for each flux transition frequency.
Typical Field: In the plot of the Average Signal Amplitude against the Recording Field at a specified recordJnng density, the
minimum field that causes an Average Signal Amplitude equal to 95% of the maximum Average Signal Amplitude.
write-inhibit hole: A through-hole with a sliding cever, provided on the case to inhibit writing on the disk| when the hole
is uncovered.
Conventions and Notations
Representation of numbers
A measured value is rounded offito'the least significant digit of the corresponding specified value. It implies ltlat a specified
value of 1,26 with a positivetolerance of +0,01, and a negative tolerance of -0,02 allows arange of measured valpes from 1,235
to 1,275.
Letters and digits in'parentheses represent numbers in hexadecimal notation.
The setting of a-bit is denoted by ZERO or ONE.
Numbers in’binary notation and bit combinations are represented by strings of ZEROs and ONEs.
Numbers in binary notation and bit combinations are shown with the most significant byte to the left, and|with the most
significant bit in each byte to the left.
Negative values of numbers in binary notation are given in TWO’s complement.
In each field the data is processed so that the most significant byte (byte 1) is processed first. Within each byte the least
significant bit, numbered B, is processed last, the most significant bit, numbered By, is processed first. This order of processing
applies also to the data input to the Error Detecting and Correcting circuits and to their output.
Names
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6 Acronyms

ECC Error Correcting Code

EDC Error Detecting Code

FFT Fast Fourier Transform

LED Light Emitting Diode

SRA Standard Reference Amplitude

SVDT Servo data

SVIDA Servo Identifier A

SVIDB Servo Identifier B

2-7RLL 2-7 Run Length Limited (code)

7 Gengral description

7.1 Drawings

In the enclosefl drawings:

Figure 11 shows Side 0 and enlarged cross-sections through the Location and Secondary Identification holes;
Figure 12 shows Side 1;

Figure 13 shows at a larger scale the top part of Side 0 without shutter;
Figures 14, 15 show the disk with hub;

Figure 16 shows the interface between the cartridge and the drive.
7.2 Main elements

The main elerhents of the flexible disk cartridge are

- the disk,

- the lingr,

- the cade.

7.3 Desdription

The case is of| a substantially square form. It includes-a central hole on one side, head windows covered by a shutter on both
holes and a write-inhibit hole.

identification

sides,

The liner is ;l]ovided between the case and-the disk. It comprises two layers of material between which the disk lies. The disk has a

central hole

74

It is recomme;

8 Gern
8.1

8.11

ith a metal hub attached.

Marking of the FDC
hded that the case.be clearly marked with the ISO Type No. ISO 305 of the FDC.

Section 2 - Environments, mechanical and physical characteristics

leral requirements

Environment, transportation and safety

Testing environment

Tests and measurements made on the cartridge to check the requirements of this International Standard shall be carried out under the
following conditions:ISO

temperature:

relative humidity:
conditioning before testing:

23°C +2°C
40 % to 60 %
24 h min.
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For the tests specified in 11.3 the temperature and relative humidity shall be measured in the air immediately surrounding the cartridge
drive. For all other tests the temperature and the relative humidity shall be measured in the air immediately surrounding the cartridge.
The stray magnetic field at any point on the disk surface, including that resulting from the concentrating effect of the magnetic head,
shall not exceed 4 000 A/m.

8.1.2 Operating environment

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

tempe: : 10°C to §1,5°C
relativF humidity: 20% to 80 %
wet bulb temperature: less than 29 °C

The temperature and the relative humidity shall be measured in the air immediately surrounding the cartridge. It is recommended that
the ratp of change of the temperature should not exceed 20 °C per h.

There ghall be no deposit of moisture on or in the cartridge.

The stfay magnetic field at any point on the disk surface, including that resulting from the concentrating effect of the rhagnetic head,
shall not exceed 4 000 A/m.

8.1.3 Storage environment
During storage the cartridges shall be kept within the following conditions:

tempefrature: 4°C to 53°C
relative humidity: 8% to 90 %

The ambient stray magnetic field shall not exceed 4 000 A/m. There shall'be no deposit of moisture on or in the carfridge.

NOTE @ - Cartridges which have been stored at temperatures and humidities-exceeding the operating conditions may exhibit degraded performance
characteristics. Such cartridges should be subjected to a conditioning period-of not less than 24 h within the operating environment prior to use.

8.14 Transportation

Respopsibility for ensuring that adequate precautionsare’ taken during the transportation shall be with the sender. Thecartridge shall
be in a protective package free from dust or extraneéous matter. It is recommended that a sufficient space exists between cartridge and
outer urface of the final container, so that risk*of €rasure due to stray magnetic fields will be negligible.

It is rqcommended that the following conditions are not exceeded:

temperature: %40 °C to 60 °C
maxinjum rate of temperature change:~ 20 °C per h
relativie humidity: 8% to 90 %

There [should be no deposit.of -moisture on or in the cartridge.

8.1.5 Safety

The flgxible disk-cartridge and its components shall satisfy the requirements of IEC 950.

8.2 Materials

8.2.1 L _-Case

The case may be constructed from any suitable material such that it meets the requirements of 9.7.

8.2.2 Liner

The material of the liner shall be able to retain dust or debris without damage to the disk.

823 Disk

The disk may be constructed from any suitable material (e.g. bi-axially oriented polyethylene terephthalate) coated on both sides with
a flexible layer of magnetic material (e.g. metal particles).

824 Hub
The hub shall be made of any suitable material (e.g. stainless steel alloy according to ISO 683-13, type 8).
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9 Dimensional characteristics

9.1 Case

The dimensions of the cartridge are referred to two Reference Axes X and Y. They are two lines in space intersecting at right angles.
The plane they define is the Reference Plane XY of the cartridge (figures 11 and 12).

9.1.1 Shape

The case has 3 rprtangular f'r\rm, its sides shall be.

1;=94,0 mm + 0,3 mm

1, =90,0 mm mm

The radius of fthree of its corners shall be

ry=20mmt 1,0 mm

The angle of its fourth comer shall be

o =45°+2°

9.1.2  Thi¢kness (figure 12)

In the area ex}ending 8,5 mm from each of the two edges as shown in figure 12, the thiCkness of the case shall be
e;=3,3mm=*0,2 mm

When the carfridge is inserted in the test gauge specified in annex A, a force of 0;2N maximum, applied to the centre of the badk edge
shall cause thg cartridge to pass through the gauge.

The edge radius shall be
ry= 0,40 mm * 0,25 mm

9.1.3 Hub access hole (figure 11)

On Side 0 there shall be a hub access hole, the diameter 0f/ which shall be
d; = 26,50 mm min.

The position pf the centre of this hole shall bedefined by

I3 = 40,00 mm * 0,15 mim

1,=31,00mm * 0,15 mm

9.14 Locating holes (figures-}1 and 13)

9.14.1 Primary Locating-hole

The centre of| the Primary Locating hole shall be at the intersection of Reference Axes X and Y.

Its diameter slhall be

1 2 £ 1
u2 = L, ITHIT LU, T ITIIT

The dimensions of its section (see cross-section A-A in figure 11) shall be
dy= 1,5 mm min.
lg=0,2mm*0,1 mm
Iy = 1,0 mm min.

10 = 2,5 mm min.
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9.14.2 Secondary Locating hole

The centre of the Secondary Locating hole shall be on Reference Axis X, its distance from Reference Axis Y shall be
Is=80,0 mm + 0,2 mm

It shall have a substantially rectangular shape. Its short axis shall be (see cross-section B-B in figure 11)
l¢=3,6 mm £ 0,1 mm

Its long axis shall be

l;=4,4 mm £ 0,2 mm

The dimensions dj, lg, lg and I, of the cross-section of the Secondary Locating hole are as specified in 9,1:4.1.

9.1.5 Label area

9.1.5.1 Side O (figure 11)

The l¢cations and dimensions of the label area of Side 0 shall be defined by
1;; = 3,5 mm min.

1, =76,5 mm max.

1,4 = 60,0 mm min.

9.1.52 Side 1 (figure 12)

The Ipcations and dimensions of the label area of Side 1 shall be defined by
l1; = 3,5 mm min.

115, =76,5 mm max.

113 = 20,0 mm min.

9.1.6/ Head windows (figure 13)

The lpcations and dimensions of the two head windows are specified by the same set of dimensions.

9.1.6J1 Location

The lpcation of the head windows'shall be defined by
15 = 12,3(@nm’'min.

116 =115 mm min.

1;3=35,5 mm + 0,2 mm

9.1.62 Dimensions

The \Tidth of the head windows shall be

] —000mm+020mm
T8 T =5

The radius of their corners shall be
ry= 0,5 mm £+ 0,1 mm

ry=0,5mm£0,1 mm
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9.1.7 Write-inhibit hole (figures 11 and 12)

The write-inhibit hole is intended for use either with amechanical switch or with an optical detector so that only when the hole is covered
is writing on the disk possible. When covered, the closure device shall not extend outside the Reference Plane nor shall it deflect by
more than 0,3 mm from the Reference Plane inside the case under the action of a force of 3 N.

Also when covered, the light transmittance of the write-inhibit hole area shall not exceed 1 %, when measured with an optical system
such as described in annex B.

NOTE 5 - The position of write-inhibit hole is reversed compared with that of the cartridges specified by ISO 8860, ISO 9529 and ISO/IEC 10994 ; and it
agrees with the gosition specified in ISO/IEC 13422.

9.1.7.1 Locdtion
The centre of the write-inhibit hole shall be specified by /5 and
lig= 67,75 mm + 0,25 mm

9.1.7.2 Dimensions
The dimensions of the write-inhibit hole shall be
l49 = 3,5 mm min.

Is3 = 4,0 mm min.

9.1.8  Idenftification holes (figures 11 to 13)

The Identificalion holes are provided to distinguish between the FDC according to'this International Standard from those specified by
ISO 8860, ISQ 9529, ISO/IEC 10994 and ISO/IEC 13422.

NOTE 6 - As th¢ Secondary Identification hole is not a through-hole, it is recommended that the Identification holes be detected by mechanical means.

9.1.8.1 Prinpary Identification hole

The position df the centre of the Primary Identification hole shall be on Reference Axis Y. Its distance from Reference Axis X shall
be specified by /,,.

The dimensions of the Primary Identification hole shall,be
ly= 3,5 mm min.

l; = 4,0 mm min.

9.1.8.2 Secdndary Identification hole

The position lf the centre of the Sécondary Identification hole shall be
lgo = 1,50 0m4 0,15 mm
lg1 = 69,0 mm + 0,2 mm

Its diameter shall be,

djo = 3,5 mm min.

The dimensions of its section (see cross-section C-C in figure 11) shall be specified by /g and

lgp= 2,5 mm min.

9.1.9 Profile of the shutter edge of the case (figures 11 and 13)
The edge on which the shutter is mounted shall have a profile defined by the following dimensions:
l,, = 80,0 mm £ 0,2 mm
l)3=76,0 mm + 0,3 mm
Ly = 68,0 mm £ 0,3 mm
lys=64,50 mm * 0,35 mm
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9.1.10

remov

Iy = 55,5 mm £ 0,6 mm
l,g =3,5 mm min.

Ly = 17,5 mm + 0,2 mm
l3=17,00 mm £ 0,15 mm
I3; = 15,50 mm * 0,25 mm
l45=12,50 mm +0,25 mm
a =45°+2°

ISO/IEC 14169:1995(E)

B =135°+2°

Shutter (figures 12 and 13)

The shutter shall slide upon insertion of the cartridge into the drive so as to uncover the head windows, and close autoIatically upon

positidn shall be 0,2 N.

The pdth along which the shutter can slide is defined by /,5 and /,g.

In the

The w

NOTE

l33=12,0 mm + 0,2 mm

as to urjcover the head windows.

9.2 Liner

No pat

9.3 Disk (figures 14 and 15)
9.3.1 Diameter

The diameter of the disk shall be

9.3.2

d,=85,8 mm + 0,2 mm

Thickness

The thickness of the disk shall be

9.4
The hy

)= 0,067 mm + 0,008 mm

Hub (figures 14 and 15)

1b shall’have a central part and a flange.

94.1

Di .

hl. The maximum resistance force at the fully open position shall be 1 N, and the minimum resiStance force at

ppen position of the shutter, the distance from its leading edge to the Reference AXis)Y shall be

dth of the windows of the shutter shall be

t of the liner shall protrude by more than 0,2 mm into-the head access windows.

e fully closed

f - Itis a requirement that the drive shall provide a mechanism whereby correct insertion of the cartridge into the drive causes the shutter to slide so

The diameter of the central part shall be

+ 0,00

dg = 25,00 mm 015

The diameter of the flange shall be

dg = 29,50 mm max.

The distance from the surface of the central part of the hub to the surface of Side 0 of the disk shall be

I3, =1,36 mm + 0,10 mm

when measured at a radius r;

r7 =14 mm nominal
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9.42  Hub orientation holes (figures 14 and 15)

The hub shall have two orientation holes. The first one at its centre, the second off-centre.

9.4.2.1 Primary Orientation hole
The Primary Orientation hole shall have a square form defined by

I35 = 4,0 mm min.

The position of tretemre of Toratiomrof thedisk s defmed-by
I3 =1,995 5 mm

measured fron two sides of the hole. The centre of rotation shall be within 0,5 mm of the geometric centre of the disk. The radius of
the four cornefs of this hole shall be

rs= 1,0 mm + 0,3 mm

The angles of fwo sides of the hole which are in contact with the spindle shaft shall be
+1°

5=90° ",

9.4.2.2 SecIdary Orientation hole

The position and dimensions of the sides of the rectangular Secondary Orientation holere referred to two radial Reference Lines A
and B that are|perpendicular to each other. Their positions shall be specified by

y=15° £3°

The length of [the sides of this hole shall be

l37=8,0mm= 0,3 mm

I3 = 4,5 mm min.

These sides shall be parallel to Reference Lines A and B, respectively, at a distance:
l33=2,0mm+ 0,2 mm

l4o = 10,00 mm + 0,15 mm

The radius of fone corner of this hole shall be

r¢=2,0mm=*0,1 mm

The radius of [the three other corners shall be

rs= 1,0 mm * 0,3'mm

9.5 Optjonal handlingnotches (figures 11 and 12)

Two handling notches are-pérmitted. If present they shall satisfy the following requirements. Their centres shall be on a line parallel
10, and lying above, Reference Axis X at a distance

l41=7,50 mm £ 0,15 mm

Their dimenslons’shall be

I, = 3,0 mm min.
l;3=4,2mm*0,2 mm
Their depth below the Reference Plane XY shall be

l44 = 2,0 mm min.

10
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9.6

Interface between cartridge and drive (figure 16)

ISO/IEC 14169:1995(E)

When the cartridge is inserted into the drive, the drive spindle engages the cartridge as shown in figure 16. The hub is held against the
drive spindle by means of a magnetic attraction force. When in this position the distance between the hub surface on Side 0 and
Reference Plane XY shall be

l46 = 0,3 mm nominal

The inside dimensions of the case with the centre plate on Side 1 shall be

with t

l 47 shd
specif]

9.7
When|

10

10.1

The d
carbo

10.2
The ¢

The r4

10.3
The ¢

The rd

@; = 7,0 thim min.
e3=13mm=*0,1l mm

ne exception of the annular zone defined by /,; and /,4 where the thickness shall be
e, = 2,5 mm max.

11 be sufficiently large to ensure that the circumference of the disk shall not touch the inside edges of the case. T
ed below is a recommended value therefore it is stated without tolerance.

l47=22,6 mm

l4g =21,7mm £ 0,2 mm

Compliance

the cartridge is constrained in the manner described in annex C, the eartridge shall be in contact with posts P1

Physical characteristics

Flammability
sk, case and liner components shall be made from materjals that, if ignited from a match flame, do not continue t
dioxide atmosphere.
Coefficient of linear thermal expansionlof the disk
pefficient of thermal expansion of the disk\shall be
(17+8) x 10 per degree Celsius
nge from maximum value to minimum value on the disk surface shall be

8 x 10°6 perdegree Celsius max.

Coefficient of linear hygroscopic expansion of the disk
pefficient of hygroscopic expansion of the disk shall be
(@10 15) x 10® per percent of relative humidity.
nge from maximum value to minimum value on the disk surface shall be

5 x 10" per percent of relative humidity max.

he value of /,;

to P4.

b burn in a still

104

10.4.1

Torque

Starting torque

The starting torque, without the heads loaded, shall not exceed 0,006 Nm (see annex M).

10.4.2

Running torque

The torque necessary to turn the disk,without the heads loaded, shall be in the range 0,000 5 Nm to 0,002 5 Nm (see annex M).

11
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Section 3 - Requirements for the unrecorded disk

11 Magnetic recording characteristics

111 Recording area

On each side the magnetic properties specified shall be uniform in the recording area, which shall be the area limited by two radii:

20 6 mm max

42,0 mm min.
11.2 Track geometry

11.2.1 Nur:]ber of tracks

In the recordinlg area there shall be 342 concentric tracks of which 326 contain user data on each side of-the disk.

11.2.2 Trz:I;number
The track numper shall be a three-digit number identifying the tracks consecutively, starting at’the outermost track (figure 9)

11.2.2.1 Dathracks

Data Tracks shall be numbered from -004, the outermost Data Track, to 328, the innérmost Data Track.

11.2.2.2 Servp Tracks

Servo Tracks $hall be numbered from -10,5 , the outermost Servo Track, t0330,5 , the innermost Servo Track.

11.2.3 Width of Data Tracks
The width of 4 recorded track shall be
0,044 mm + 0,003 mm

The method of measuring effective track width is givenijnD.1 of annex D.

11.2.4 Datd Track location

11.2.4.1 Nominal locations

The nominal radius (Rnp) of the centrelines of the Data Tracks shall be calculated by using the formula:
Rnp = x - 0,046 875 np

where

np is the, frack number, np = -004 to 328
x =39,875 mm for Side 0
x =38,375 mm for Side 1

11.2.4.2 Trackloeation-toleranee

For testing purposes the centrelines of the recorded tracks shall be within 0,050 mm of the nominal positions, when measured in the
testing environment (8.1.1). The nominal distance between centrelines of adjacent tracks shall be 0,046 875 mm, and its tolerance shall
be 0,010 mm.

11.2.4.3 Line of Access of the heads

The Line of Access of the heads shall be a line parallel to a radial line and spaced 0,35 mm from it (see 12.3).

11.2.4.4 Zone of tracks

The tracks of the disk are grouped into two zones: an Outer Zone and an Inner Zone. The innermost track of the Outer Zone constitutes
the boundary between the two zones. On Side 0, it is Track 112, on Side 1, it is Track 080.

12
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11.3

Functional testing

ISO/IEC 14169:1995(E)

For the purposes of the following tests the same drive unit shall be used for writing and reading operations, both for the disk under test
and for the Secondary Standard Reference Flexible Disk Cartridge.

The in-contact condition shall be used.

Unless otherwise specified, tests shall be performed on both sides.

11.3.1

The magnetic properties of both surfaces are defined by the testing requirements given below.

11.3.1

Two tgst frequencies, expressed in flux transitions per second (ftps), shall be used in each zone. In the Outer Zone:

In the

The fr

11.3.1
The T

11.3.1

—Test-eonditions

1 Flux transition frequency

8fcz = 3 000 000 ftps + 3 000 ftps
3foz = 1 125 000 fips + 1 125 fips

[nner Zone:

8f1z = 2 000 000 ftps + 2 000 ftps
3fiz= 750000 ftps £ 750 ftps

equency(ies) to be used is(are) specified for each test.
2 Test Recording Currents
st Recording Currents shall have the following relationships to,the'Standard Reference Current at 8f;; on Trag
Side 0 tracks -004 to 1J2 and 219 to 328 :(130+£2) %
Side 0 tracks 113 t0 218 : (180+£2) %
Side 1 tracks +004 to 080 and 203 to 328 : (130+£2) %
Side 1 tracks 081 to 202 : (180+2) %

3 Erasure

k 325.

Erasmle shall be performed using the d.c. equivalent to the quiescent value / q of the Test Recording Current before recording the data,
unless|otherwise specified.

11.3.1

Time
Figure 1 - Quiescent value of the Test Recording Current

.4 Rotational speed of the disk

The rotational speed of the disk shall be 600 rpm + 6 rpm. The direction of rotation shall be counter-clockwise as seen from Side 0

of the

flexible disk cartridge.

11.3.2 Typical Field
The Typical Field of the disk under test shall be (100 + 20) % of the Reference Field. It shall be measured using 8f;7 on Track 325.

Traceability to the Reference Field is provided by the calibration factors supplied with each Secondary Standard Reference Flexible
Disk Cartridge.

13
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11.3.3  Average Signal Amplitude

When the disk under test has been recorded with the Test Recording Current, then read back and compared with the Secondary Standard
Reference Flexible Disk Cartridge recorded under the same conditions, the Average Signal Amplitude shall be

- on Track 000, using 3f7 : less than 130 % of SRA1
~ on Track 325, using 8f;; : more than 85 % of SRA2

Traceability to the Standard Reference Amplitudes is provided by the calibration factors supplied with each Secondary Standard
Reference Flexible-Disk-Cartridge

11.3.4 Res¢lution

After recording on Track 325, using the Test Recording Current, the ratio:

Average Signal Amplitude using 8f, % 100%
0
Average Signal Amplitude using 3f;,

shall be equal to (1,00 £ 0,15) times the same ratio for the Master Standard Reference Flexible Disk Cartridge.

Traceability tp the resolution of the Master Standard Reference Flexible Disk Cartridge is provided by the calibration factors sypplied
with each Seqondary Standard Reference Flexible Disk Cartridge.

11.3.5 Peak shift

The average peak shift measured on the disk cartridge under test, using the method‘specified in annex F, shall be (100 +37) % of that
of the Master Standard Reference Flexible Disk Cartridge when measured on the Secondary Standard Reference Flexible Disk
Cartridge under the same conditions. This test shall be performed on Track 325.

Traceability tp the peak shift of the Master Standard Reference Flexible Disk Cartridge is provided by the calibration factors sppplied
with each Se¢ondary Standard Reference Flexible Disk Cartridge.
11.3.6  Overwrite

The overwritg measured on Track 113 on Side 0 and on Track'081 on Side 1, using the method specified in annex G, shall notlexceed
1,25 times thg value of the overwrite of the Master Standard Reference Flexible Disk Cartridge.

Traceability fo the overwrite of the Master Standard Reference Flexible Disk Cartridge is provided by the calibration factors sppplied
with each Se¢ondary Standard Reference Flexible Disk Cartridge.

11.3.7 Mogdulation
ModulalionInall be

A-B
A+B

x 100%

where

A:  Themaximum value'of the average values of the amplitude-modulated output voltage of about 2 000 consecutive flux trapsitions
in a tragk. Outpiit voltage shall be measured peak-to-peak.

B:  The mihimym value of the average values of the amplitude-modulated output voltage of about 2 000 consecutive flux trafisitions

. PEES2N 3 T 1 1
1n a traCK-Output vOItage siTdll 0T measurea pcan-tu-pcak.

On all tracks of the Outer Zone using 8f.,7 and on all tracks of the Inner Zone using 8f},, modulation shall be less than 10 %.

114 Track quality tests
These tests shall apply to Tracks -001 to 325 on each side. The appropriate Test Recording Current shall be used.

11.4.1 Missing pulse

In the Outer Zone write a track using 8/ and in the Inner Zone write a track using 8f;;. Any playback signal which, when measured
base-to-peak, is less than 65 % of half the Average Signal Amplitude of the track, is a missing pulse.

14


https://standardsiso.com/api/?name=dc1d58f210434f935202a0d6c4522cb6

11.4.2 Extra pulse

In the Outer Zone write a track using 8f,; and in the Inner Zone write a track using 8fz- Measure the Average Signal Amplitude. Then
erase the track for one revolution with a d.c. equal to the quiescent value of the Test Recording Current applied to the head
(see figure 1). Any playback signal which, when measured base-to-peak, exceeds 20 % of half the Average Signal Amplitude is an extra

nulge
puise.

11.4.3 Requirement for tracks

A cargridgesmattmeerthe reqquirements im 1143 tand 11432 ]

Defec
11.4.3
As inj

11.4.3

The a
betwe;

1144

A carfridge that does not meet the requirements of 11.4.3.1 shall be rejected,

s shall be missing and/or extra pulses detected in the same position(s) on three consecutive passes.

.1 Tracks -001 to 005

tially received from the medium supplier, the cartridge shall have no defects on tracks -001 t0100S.

.2 Tracks 006 to 325

Eceptable number of defects on these tracks of the FDCs initially received from the medidm supplier, is a matte
en supplier and purchaser. A reasonable number could be less than 20 per disk.

Rejected cartridge

Section 4 - Requirements for.the interchanged disk

r of agreement

12 Recording of Data Tracks
12.1 Method of recording
The mjethod of recording shall be the 2-7 Run Length*Limited (2-7 RLL) method in which
- a ONE is represented by a flux transitionat the centre of a bit cell,
- a ZERO is represented by no flux transition at the centre of a bit cell,
- the number of ZEROs between two consecutive ONEs is at least two and at most seven.
Table|1 indicates how the input bit sefies shall be converted into Channel bits series to meet the requirements of the recgrding method.
Table 1 - Code conversion
Input bits series Channel bits series
10 0100
11 1000
000 000100
010 100100
011 001000
0010 00100100
0011 00001000
12.2 Tolerances of the track locations

Within the testing environment specified in 8.1.1 the centrelines of the recorded Data Tracks shall meet both following requirements:

they shall be within 0,050 mm of their nominal location,
their distance, in millimetres, from Track 000 shall be as follows

* multiply 0,046 875 by np, where np, is the Data Track number,
« round off the result to three digits after the decimal comma to obtain this distance,
« the tolerance on this distance shall be + 0,020 mm.

15
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12.3 Recording offset angle

At the instant of writing or reading a magnetic transition, the transition shall have an angle 8 (figure 2)

0=arc sin( )10°15'

Rn
AR A

e radius through that transition (see 11.2.4.1), and d = 0,35 mm.

Line of Access ‘/e—_.
of the head %r ~

,\\W V_R\\ / /,_' Track Centreline

77 N\ AV

[/ \ A\

Track

Direction
of rotation
N
N —
]

d=0,35mm

Figure 2 - Recording offset angle, seen on Side 1
124 Density of recording

12.4.1 Nomijinal density of recording

The nominal dpnsity of recording shall'be 47 747 ftprad in the Outer Zone and 31 831 ftprad in the Inner Zone. The resulting nd minal
minimum flux|transition spacing-shall be 20,944 prad in the Outer Zone, 31,416 prad in the Inner Zone. The Channel bit cell ength
shall be one th{rd of the mininfumflux transition spacing, thus its nominal value shall be 6,981 prad in the Outer Zone and 3,149 prad
in the Inner Z¢ne.

12.4.2 Long-term-average Channel bit cell length

The long-te
shall be withi

average Channel bit cell length shall be the average Channel bit cell length measured over a Data Sector (see 13.1). It

B

12.4.3 Short-term average Channel bit cell length

The short-term average Channel bit cell length, referred to a particular bit cell, shall be the average of the lengths of the preceding 50
Channel bit cells. It shall be within 5 % of the long-term average Channel bit cell length.

12.5 Flux transition spacing

The instantaneous spacing between flux transitions is influenced by the reading and writing process, the bit sequence (pulse crowding
effect) and other factors. The locations of the transitions are defined as the locations of the peaks in the signal when reading. Tests shall
be carried out according to annex H. The results shall conform to the requirements specified in table 2, where the flux transition spacings
are expressed as the percentages of the short-term average Channel bit cell length.

16
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Table 2 - Flux transition spacings
Channel bits series Flux transition spacings
+45
1001 300 % %
-35
10001 400 % 40 %
+35
100001 500 % %
-45
+30
1000001 600 % %
—45
+25
10000001 700-%. %
-45
+25
100000001 800 % %
-45
At least two ZEROs shall preced and follow each Channel bit series,
12.6 Average Signal Amplitude
For eafh side the Average Signal Amplitude on any track of‘the interchanged FDC shall be less than 160 % of SRA1
40 % ¢f SRA2.
12.7 Byte
A bytd is an ordered set of eight input bits, identified by B, to Bg, where By is the most significant bit. The bit in each
be a ZERO or a ONE.
12.8 Data Sector
Each IData Sector contains 512 user bytes. There shall be 84 Data Sectors per track in the Outer Zone and 56 Data Sej
in the f[nner Zone.
12.9 Cylinder
A pairf of tracks,one on each side, having the same track number.
12.10| Cylinder number
The cylifider number shall be a three-digit number identical with the track number of the tracks of the cylinder.
12.11 Data capacity of a track

The data capacity of a track shall be 43 008 user bytes in the Outer Zone and 28 672 user bytes in the Inner Zone.

17


https://standardsiso.com/api/?name=dc1d58f210434f935202a0d6c4522cb6

© ISO/IEC

ISO/IEC 14169:1995(E)
12.12  Hexadecimal notation
The negative value of a cylinder number shall be recorded as the complement value of 2. Table 3 shows the hexadecimal notations used
hereafter.
Table 3 - Hexadecimal notation
—Hexadeeimal Hexadeeimal————Bgto-B
: By-to-By H T

(00) 00000000 92) 10010010

on 00000001 (C9) 11001001

(20) 00100000 (CO) 11001100

(24) 00100100 (D8) 11011000

(26) 00100110 (DA) 11011010

(3F) 00111111 (E2) 11100010

40) 01000000 (E3) 11100011

49) 01001001 (FA) 11111010

6C) 01101100 (FB) 11111011

(8A) 10001010 (FF) 11111111
13 Disk layout
Data Sectors and Servo Sectors shall be recorded in Data Tracks and Servo Tracks, respectively. Servo Tracks shall be located at half
a track pitch gway from Data Tracks (see figure 3).
After formattjng there shall be on each,side 333 pairs consisting of a Data Track and an associated Servo Track, and 9 singl¢ Servo
Tracks. Eachof these 333 pairs comprises 28 Sector Blocks. Each Sector Block comprises one Servo Sector and two Data Segtors in
the Inner Zone, and one Servo‘Sector and three Data Sectors in the Outer Zone (figure 4).
Further requifements for Seetor Blocks are specified in 15.1.1 and in clause 16.

18
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Servo Servo
Sector Sector

Data Sectors Data Sectors Data Sectors
Servo Servo
Sector Sector

Data Sectors Data Sectors Data Sectors
Servo Servo
Sector Sector

Data Sectors Data Sectors Data Sectors

Sector Block ——————»

0
A A

20 S

Figure 3 - Disk layout

28th Sector Block 1st Sector Block 2nd Sector Block
Sector 1st Servo | 1st Data 2nd Data ;| 3rd Data | Sector 2nd
Block Sector Sector Sector | Sector Block Servo
Gap I Gap Sector
( [
I

Figure 4 - Sector Blocks

Data Sectors are specified in 13.1.
Servo Sectors are specified in clause 14.

The Sector Block Gap shall have a nominal length of 2,090 mrad. It shall be d.c. erased. It shall be recorded between the last Data Block
Gap of each Sector Block and the Servo Sector of the following Sector Block.

19


https://standardsiso.com/api/?name=dc1d58f210434f935202a0d6c4522cb6

ISO/IEC 14169:1995(E)

13.1

Layout of a Data Sector

© ISO/IEC

Formatting of Data Tracks shall begin at 17,562 mrad from the beginning of the Servo Identifier (see 15.1.1) and shall be performed
at a rotational speed of the disk of 600 rpm + 3 rpm averaged over a Servo Sector. Data Sectors shall have the layout shown in figure

5.
! Compensation Sector Identifier Data Data Block
Field Identifier Gap Block Gap
Figure 5 - Layout of Data Sectors
13.1.1 Compensation field

This field shalllcomprise 12 initially recorded bytes set to (CC) in the Outer Zone and 8 initially recorded bytes sett6(CC) in the{Inner
Zone. Only thelfirst Data Sector of a Sector Block shall have a Compensation Field recorded between its SectorlIdentifier and the fervo
Sector of the Sector Block.

13.1.2 Sedl: Identifier
The layout of this field shall be as shown in figure 6.
Address Identifier
Data
Identifier Mark Track‘Address Sector Tih
Number EDC by[e
Cyl. Side S
2 bytes |d.c]erased 9 bytes 3 bytes 1 byte 2 bytes 1 byte 1 byte 2 bytes 1 byte
49) 24) irea |3 times: (49) (24) (92) | (C9) (6C) (92)| (E2) (00) or (01) op)

Figure.6 - Sector Identifier

13.1.2.1 Identifier Mark

This field shal| have a length corresponding to 288 Channel bits, viz.

2 bytes set to (49) and (24), respectively
a d.c. erased area of a length corresponding to 48 Channel bits
9 bytes consisfing of three times three bytes set to (49), (24) and (92), respectively
3 bytes set to (1C9), (6C) and (92),respectively

1 byte set to

£2).

13.1.2.2 Address Identifier

This field shall compfise 7 bytes.

13.1.2.2.1 Track Address

This field shall comprise 3 bytes.
a) Cylinder Number

This field shall comprise the first byte and the second byte of the Track Address. It shall specify in binary notation the cylinder
number from -004 for the outermost cylinder to 328 for the innermost cylinder. The negative value of cylinder number shall be
recorded as the complement value of 2.

b) Side Number
This field shall specify the side of the disk.
On Side 0, it shall be set to (00) on all tracks.
On Side 1, it shall be set to (01) on all tracks.

20
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13.1.2.2.2 Data Sector Number

The 4th byte shall specify in binary notation the Data Sector Number from 01 for the 1st Data Sector to 84 for the last Data Sector in
the Outer Zone, and from 01 for the 1st Data Sector to 56 for the last Data Sector in the Inner Zone. The Data Sectors may be recorded
in any order of their Sector Numbers.

13.1.2.2.3 Error Detecting Code

The two EDC bytes shall be hardware-generated by shifting serially the bytes of the Sector Identifier, starting with the byte of the
Identifter Mark set to (EZ) and ending wiih the 4ih byte ol the Address Identilier, through a 16-bit shilt register depcribed by the

genergtor polynomial
Gx)=x16+x124x5+1

See alpo annex P.

13.1.2.2.4 7th byte of the Address Identifier
The 7th byte of the Address Identifier shall be set to (00).

13.1.3 Identifier Gap
This fleld shall comprise 6 bytes initially recorded as (49) (24) (92) (49) (24) (92).

Some [of these bytes may have become ill-defined due to overwriting, but at least four consecutive bytes shall remain valid.

13.14 Data Block
The ldyout of this field shall be as shown in figure 7.

Data Mark Data Field| EDC | ECC
9 bytes 3 bytes 1 byte 9 bytes 3 bytes 1 byte| 512 bytes | 3 bytes | 24[bytes | 1 byte
3 times: (49) (24) (92)|(C9) (6C) (92) | (FB) |3 times.(49) (24) (92) |(C9) (6C) (92)| (FA) (00)

Figure 7 - Data Block

13.1.4.1 Data Mark
This fjeld shall comprise 26 bytes:

9 bytds consisting of three times three bytes set to (49), (24) and (92), respectively
3 bytds set to (C9), (6C) and(92), respectively

1 bytd set to (FB)

9 bytds consisting of three times three bytes set to (49), (24) and (92), respectively
3 bytas set to (C9),(6C) and (92), respectively

1 bytd set to (FA).

13.1.4.2 Data'Field

This flield’shall comprise 512 data bytes. If it comprises less than 512 data bytes, the remaining bytes shall be set to [00).

13.1.4.3 Error Detecting Code

This field shall comprise 3 EDCbytes: C, C; and C,. They shall be computed over the Galois Field (28) based on the primitive polynomial
Gp(x) =x8+xt+3 42241

The primitive element of GF(28) shall be

a=( 0 0 0 0 0 0 1 0 )
o of o’ ot o3 o? ol of

The generator polynomial shall be
G(x) = (x + ) (x + a222) (x + a?51) = (x + (D8)) (x + (8A)) (x + (40))

See also annex P.

21


https://standardsiso.com/api/?name=dc1d58f210434f935202a0d6c4522cb6

ISO/IEC 14169:1995(E) © ISO/IEC

13.1.4.4 Error Correcting Code
The 24 ECC bytes shall be computed over the Galois Field (28) based on the primitive polynomial

Gp(x) =8 +xt+x3+x2+1
The primitive element of GF(28) shall be
a=( 0 0 0 0 0 0 1 0 )
o ab o’ at o3 o? al of

The generator|polynomial shall be

Gx)=[x+1) (x +0) (x + &) (x + o) (x + o) (x + &) = x® + (3F) x> + (01) x* + (DA) x3 + (20) x% + (E3) x +/(26

The layout of this field shall be as shown in figure 8, where B, shall be a dummy data byte set to (FF) which ismotrecorded} Dy, to
Dy, shall be ysers data, Cy, C, and C, shall be EDCbytes from Data Blocks, and P, to P4 shall be ECC bytes. The method of gengrating
the ECC bytes shall be as follows (see also annex Q).

a) The EC(Jbytes of the first frame

The EC(bytes Po, | R P20 of the first frame shall be generated using the 129 bytes from By Dy, ..., D;, ..., Dgy7 to Dgyy
b) The EC(bytes of the second frame

The EC( bytes P;, Ps, ...., Py, of the second frame shall be generated using the 129 bytes-from Dy, Dy, ...., D
c) The EC(bytes of the third frame

The EC( bytes P,, P, ...., Py, of the third frame shall be generated using the 129 bytes from Dy, Ds, ...., Dy 5, ...y D59 to Cj.
d) The EC( bytes of the fourth frame

The EC{ bytes Py, Py, ...., P, of the fourth frame shall be generated tsing the 129 bytes from D,, D, ...., D

H% DI D508 to CO'

..y D510 to {

3 2"
129 bytes 6 ECC bytes
Bo | D3y - - - Dy . - Dss7 Dsu| Po P4 Pg P P Py
Do Dy - - - Dygg.- - - Dssg Co | Pt Ps Py Pz Pip Py
4 frames
Dy Ds - - -(Diy2 - - - Dsgg C | P2 Ps Pio P4 P Pxn
Dy D¢ - ¢y Dis - - - Dsig Cr | P3 P; Pn Pis Py Px

Figure 8 - Layout of the ECC

13.1.4.5 Las} byte of the Data Block
The last byte pf theData Block shall be set to (00).

13.1.5 Dath Block Gap

This field shall comprise 10 bytes initially recorded as (49) (24) (92) (49) (24) (92) (49) (24) (92) (49). These bytes may have become
ill-defined due to overwriting. A Data Block Gap shall be recorded after each Data Block.

13.1.6 Defective Data Sector

A Data Sector, in which EDC bytes of the Sector Identifier and/or EDC bytes of the Data Block after correcting an error still detect
the error, is a defective Data Sector (see 13.2.2). No defective Data Sector shall be permitted in cylinder 000 to cylinder 005. The
handling of a defective Data Sector shall be as specified in annex J.

13.2 Data Tracks
There are three types of Data Track.
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13.2.1

Data Tracks for the user

ISO/IEC 14169:1995(E)

Tracks 000 to 325 are allocated for user bytes. On Side 1, the last Data Sector of each even-numbered track, including Track 000, shall
be a spare Data Sector. The data of the defective Data Sectors shall be recorded on the spare Data Sectors.

13.2.2 Data Tracks for the management of defective Data Sectors

Track -001 of Side 0 is used for data management. The addresses of defective Data Sectors and those of the corresponding spare Data
Sectors used shall be recorded on this track. This information is repeated on Track -001 of Side 1 (see also annex J).

13.2.

Trac
shall

13.3
The ¢

International Standard.

14

The s
drive

Data Tracks for servo recovery

-004 to -002 and Tracks 326 to 328 are used for the determination of the radial head position. The cofiterit of
ot be used.

Coded representation of data

pded representation of the input data is a matter of agreement between the interchange (parties, and is not sp

General requirements for recording Servo Tracks

pctor servo recording method is a recording technique that records the track positioning signals of the magnetic
between the sectors in which data are recorded.

he Data Block

ecified by this

head of a disk

The tfack positioning information for the magnetic head is recorded on the§Servo Track which is located 0,5 track pitch away from

the D

14.1

In the
In the

The n

hita Track.

Method of recording

Servo Identifier (SVID) area, the SVID signal shall be recorded at two flux transition frequencies alternately on
Servo Data (SVDT) area, a continuous signal shall;bé-recorded.

pminal flux transition frequencies of the servo,signal are shown in table 4.

Table 4 ,-Flux transition frequencies of the servo signals

SVID A SVID B SvDT

Frequency 400 000 200 000 1143 000
(ftps)

8 - Servo Track recording conditions are shown in annex R.

Servo. Tracks

Number of Servo Tracks

Servo Tracks.

14.2.2 Width of Servo Tracks
The width of a recorded Servo Track shall be

0,044 mm + 0,003 mm

The method for measuring the effective Servo Track width is given in D.2 of annex D.
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14.2.3 Servo Track location

14.2.3.1 Nominal locations
The nominal radius (Rng) of the centrelines of all Servo Tracks shall be calculated by using the formula:

Rng = x - 0,046 875 ng
where
ne is the Servo Track number, n¢ = -10,5 to 330,5
x = 39,875 mm for Side 0
x = 38,375 mm for Side 1

14.2.3.2 Tolerances of the track locations
Within the testjng environment specified in 8.1.1 the centrelines of the recorded Servo Tracks shall meet both following requirerpents:
- they $hall be within 0,050 mm of their nominal location,

- their distance, in millimetres, from Track 000 shall be as follows

« multiply 0,046 875 by ng, where ng is the Servo Track number,
« roufd off the result to three digits after the decimal comma to obtain this distance,
« the folerance on this distance shall be + 0,020 mm.

14.2.3.3 Distgnce of Servo Track
- The distance between the centrelines of adjacent Servo Tracks shall be.0,046 9 mm + 0,001 5 mm.

- The tladial offset between centrelines of Servo Tracks with the same number on Side 0 and Side 1 shall be 1,500 mm $0,035
mm.

The method of measuring distance between centrelines of adjacent tracks is given in D.2 of annex D.

14.2.3.4 Eccentricity of Servo Tracks
The eccentricily of the centreline of a Servo Track in the radial direction shall be within 0,006 mm.

The method of measuring the eccentricity of Servo Tracks is given in annex K.

14.3 Average Signal Amplitude of servo data

When tworadillly adjacent servo data have gqual outputs, the Average Signal Amplitude of the servo data on Servo Track -4,5 to|Servo
Track 328,5 for one revolution shall be less than 80 % of the Standard Reference Amplitude SRA1 and more than 30 % of the Stgndard
Reference Amplitude SRA2.

14.4 Displlacement due tofluctuations of signal amplitude of servo data

The displacenjent of the head due to the variations of the signal amplitude of servo data shall be measured using the equjvalent
displacement ¢f the head'when it moves in the radial direction ignoring the movement due to the eccentricity of the Servo Track. This
value shall be|within 0,001 2 mm.

A method of rheasurement is given in annex S.

15 Layout of the Servo Track

The Servo Track layout shall be as shown in figure 9. Servo signals shall be recorded on Servo Tracks -10,5 to 330,5. Servo signals
shall be composed of either an A-type Servo Identifier (SVID A) or a B-type Servo Identifier (SVID B), and servo data (SVDT).

Formatting of a Servo Track shall commence with the occurrence of Index. Index shall occur within 220 us from the instant at which
the Reference Line B (see 9.4.2.2) is parallel to the Line of Access.

Servo Tracks -10,5 to -5,5 and 328,5 to 330,5 are not associated with Data Tracks. They are used for the determination of the radial
head position.

The other Servo Tracks from Servo Track 4,5 to 327,5 are associated with Data Tracks by the relation ng = np, - 0,5 where ng is the
Servo Track number and np, that of the associated Data Track.
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Servo Track numbers

15.1 Layout of the Servo Sector

Figure 9 - Layout of Servo Track

SVID vor 10,5
SVID lsvlm 95
SVID| VDT
A |s 1 _8’5
SVID! VDT
ol v 15
SVID| VDT
ol Y 6,5
S\l;“) Fvlm Data Track numbers  -5,5
‘ sxm Isvlm 45
Data Track Data Track -004
SVID| VDT 35
Data Track for B 2 ~
servo recovery Data Track Data Track -003
SVID! VDT 25
A 3 s
Data Track Data Track -002
I | SVID| VDT 1.5
Data Track for B ! o
management Data Track pev or Data Track -001
A 2 -0,5
Data Track Data Track 000
SVID| VDT 05
B 3 ’
Data Track Data Track 001
SVID! VDT 15
A 1 *
Data Track for
user
S‘IIBID Fvlm 322.5
Data Track Data Track 323
A 4 3235
Data\Track Data Track 324
' S\II;ID E\;DT 324‘5
Data Track Data Track 325
syp] - fovor 3255
Data Track Data Track 326
M A 326,5
Data Track for
— Data Track Data Track 327
servo recovery ‘ SVID EVDT 3275
A 3 ”
Data Track Data Track 328
syl vor 328.5
S\:D vzm 329,5
S\I;ID @ 330,5

The relative positions of the areas where the servo signals are recorded are shown in figure 10. The T; corresponds to their angular length
and positions. Table 5 specifies the lengths of these areas in milliradians.
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Whilst T to

15.1.1 Sen

The Servo Id¢
of Sector Blo

The beginnin
adjacent Servj

a) A-typeS
b) B-type S
c¢) The Serv

SVID SVDT]
B 1
Data Track Data Track
SVID SVDT]
A 2
Data Track Data Track
SVID SVDT]
B 3
Data Track Data Track
SVID SVDT
A 1
Data Track Data Track
SVID SVDT]
B 2
Data Track Data Track
SVID SVDT]
A 3
Data Track Data Track
T Ty |Ta| Ty |Ts| Ty
T,
T;s

Figure 10 - Layout of the Servo Sector

Table § - Servo Sector positions

T, T, T, T, T
Angle (mrad) 3,142 4,273 0,628 3,801 17,562
Tolerance (%) 5 5 5 5 2

4, have each a tolerance of 5%, the sum«(T, + 2T + 3T,) shall not exceed the actual value of Ts.

vo Identifier

ntifier of Sector Block n shall'begin at the location 224,4 (n-1) mrad + 0,5 mrad from the beginning of the Servo Identifier
ck 01, where n is the Sector' Block number, n = 02 to 28.

b of the Servo Identifier of any Sector Block shall be within 0,15 mrad from the beginning of the Servo Identifief of the
o Track.

ervo Identifier(SVID A) shall consist of 20 flux transitions recorded at 400 000 ftps.
ervo Identifier (SVID B) shall consist of 10 flux transitions recorded at 200 000 ftps.

o Identifier of all Sector Blocks of the outermost Servo Track (Servo Track -10,5) shall be SVID A, and th¢ Servo

Identifieg of all Sector Blocks of next Servo Track (Servo Track -9,5) shall be SVID B. SVID A and SVID B shall be rgcorded

in the same alternate manner on Servo Tracks -8,5 to 330,5.

15.1.2 Servo data
Three types of servo data (SVDT 1, SVDT 2 and SVDT 3) shall be recorded as described in 15.1.

The servo data of the outermost seven Servo Tracks (Servo Tracks -10,5 to -4,5) shall be SVDT 1. The servo data of other Servo Tracks
shall be SVDT i specified by using the formula

where

26

i =rem[(ng+4,5),3]+1

ng is the Servo Track number, ng = -3,5 t0 330,5

rem [x, y] is the remainder of the division of integer x by integer y.
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The recording position of SVDT 1, SVDT 2 and SVDT 3 (see 15.1) and the servo signal shall be as follows.
a) ForSVDT1:

The area of 1,131 mrad defined by (T,-T)) shall be d.c. erased from the end of the Servo Identifier. Then in the area of 3,801 mrad
defined by (T,) the servo signal shall be recorded. The following area of 9,488 mrad defined by (T's-T,-T,) shall be d.c. erased.
b) For SVDT 2:

The area of 5,561 mrad defined by (T,-T'|+T,+T3) shall be d.c. erased from the end of the Servo Identifier. Then in the area of 3,801

mirad defined by (T) the servo signal shall be recorded. The Tollowing area of 5,057 mrad defined by (T5-T,-T,-J'5-T,) shall be
dic. erased.

c) ForSVDT3:

The area of 9,990 mrad defined by (T,-T+T,+T3+T,+T3) shall be d.c. erased from the end of the ServoIdentifier. Then in the area
of 3,801 mrad defined by (T,) the servo signal shall be recorded. The following area of 0,628 mrad defined by (T}-T,-T,-T5-T,-
-T) shall be d.c. erased.

Z !

d) SWVDT servo signals shall consist of at least 68 flux transitions recorded at 1 143 000 ftps.

16 Relative position of Data Tracks and Servo Tracks

For e4ch pair of Sector Blocks the offset between Servo Tracks and Data Tracks shall meet the following condition

(&—*25—-”1) - Ry, < 0,003 mm

wheret:
R, is the radius of the Servo Sector of Sector Block x for which adjacent SVDTs have an equal output,

R ., ib the radius of the Servo Sector of Sector Block x+1:for which adjacent SVDTs have an equal output,
R, is|the radius of the average centreline of the Data Séctors of Sector Block x.

Annex L specifies the measuring method.
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Figure 14 - Disk with hub

rq

Jd

g b

Side 0 \

\

VZZZZZZZ227 ﬂ 22222777777

bﬂ_ﬁq-
<

136
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Figure 16 - Cartridge / drive interface
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Annex A

(normative)

Cartridge distortion test gauge

ISO/IEC 14169:1995(E)

The ghuge to be’used is shown in figure A.1.

The gguge shall be/mfade of a suitable material, e.g. of carbon steel and be chrome-plated.

The inner surfaces shall“be\polished to a surface finish of 5 um peak-to-peak.
DimeInsions shall be as follows:
E 96,0 mm min.

a
b%91,0 mm £ 0,1 mm

c ¥ 8,50 mm+0,01l mm

d 3,80 mm £+ 0,01 mm 02N

e¥4,20 mm+0,01 mm vy *
-

Figure A.1 - Test gauge
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B.1

The following| description outlines the general principle of the measuring equipment and the measuring method'to be applieq
measuring theradiation (light) transmittance of the write-inhibit hole and the opacity of its cover.

For the purpoge of this International Standard “light transmittance” is defined by convention as the relationship between the r
obtained from| the test device with the sample inserted and the reading obtained when no sample is present. The transmittance
is expressed af the percentage ratio of the two readings. The essential elements of the measuring.equipment are:

B.2 Des{
B.2.1 Rad
An infrared li
B.2.2

A flat silicon
diode shall be

B.2.3

The optical a)

The distance

where:

Intrpduction

the rhdiation source

the
the

the rheasuring circuitry.

Radjiation receiver

Op

Annex B

(normative)

Measurement of light transmittance

oto diode

tical path

bription of the measuring equipment

iation source

pht-emitting diode (LED) with the following parameters shall be used:
Wavelength at peak emission: 940 nm + 10.n1m

Half-power band width: + 50 nm

photo diode shall be used as thé radiation receiver. It shall be operated in the short circuit mode. The active ared

cal path (figure B.1)

is of the set upshall be perpendicular to the case (Side 1).
from the emitting surface of the LED to the case shall be
3,5

llz—mm
2 tan o

3,5 mm is the minimum value of dimension /4 (see 9.1.7.2), and
o is the angle where the relative intensity of the LED equals at least 95 % of the maximum intensity on the optical axis.

The aperture shall have a thickness of 1,2 mm to 1,4 mm and a diameter given by

D =(21lytan o) mm

Its surfaces shall be matt black. The whole device should be enclosed within a light-tight casing.

34
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when

pading

value

of the

equal to, or at the most 20 % ldrger than, the open area of the aperture. This condition guarantees a linear depefdency
of the short cIcuit diode current on the light intensity.


https://standardsiso.com/api/?name=dc1d58f210434f935202a0d6c4522cb6

© ISO/IEC ISO/IEC 14169:1995(E)

B.2.4  Measuring circuitry

Figure B.2 shows the recommended circuitry with the following components:

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

LED : light-emitting diode

Di : Si photo diode

A : operational amplifier

Rip» Ry : feedback resistors
S : gain switch
\% : voltmeter

The fqrward current of the LED and consequently its radiation power can be varied by means of the power supply E{ Di is working
in the[short circuit mode. The output voltage of the operational amplifier is given by

and is|therefore a linear function of the light intensity. I, is the short circuit current¢of Di.
Ry arld Ry, shall be low-temperature drift resistors with an accuracy of 1 %. The following ratio applies:

Rp 1
Ry~ 50

B.3 Measuring method
The njeasurements shall be taken with the case in a fixed position:

- S is set to position 0. With the write-inhibit hole.open in front of the photo diode. The voltmeter is set to full-scale reading
(100 % transmittance) by varying the output voltage of E.

- The write-inhibit hole is then covered. S is set'to position 1. Full deflection of the voltmeter now represents 2 %jtransmittance.
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Figure B.2 - Electronic Circuitry
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C1

The purrpose of this test is to determine whether the cartridge will maintain the proper plane of operation within the

achiev

C2

The logation of the four zones a,b,c,d (figure C.1) is defined by

Two o

C3

The te:
P1,P2

in the middle of the plate and corresponds to the drive spindle.

The di

a) Pgsts P1, P2

b) P¢

c) Pq

Annex C

(normative)

Test for compliance

ISO/IEC 14169:1995(E)

Purpose of the test

td by supporting the cartridge at defined reference zone and applying forces opposite to-the/supports.

Locating of the zones

I5 = 80,0 mm +0,2 mm
I, = 62,0 mm +0,2 mm

these zones, a and b, coincide with the Primary and the Secondary. Locating holes, respectively.

Test device
torrespond to the zones a and b, respectively. Posts P3,P4 correspond to zones ¢ and d, respectively. A fifth post (H

mensions of these posts are as follows (figure-C.3):

d; = 6,00 mm +0,01 mm
dy=3,00 mm + 0,01 mm
h; = 1,00 mm max.
h2 = 2,00 mm max.
st P3, P4
ds = 6,00 mim+ 0,01 mm
pst PS
d3="2,70 mm + 0,01 mm

drive. This is

t device (figure C.2) consists of a base plate on which four posts are fixed so as to correspond to the four zones{a,b,c,d. Posts

5) is mounted

+ 0,03
-0,00

r=2,50 mm + 0,3 mm

hy=2,20 mm

d) After assembly, the upper annular surfaces of posts P1 to P4 shall lie between two horizontal planes spaced 0,02 mm apart.

C4

Test requirement

When the cartridge is laid on these four posts and a vertical, downward force of 0,6 N is exerted simultaneously on each of the four

zones,

it shall meet the requirement of 9.7.
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Figure C.1 - Location of the reference zones

Zone a

Figure C.2 - Test device
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Figure C.3 - Dimensions of the posts
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Annex D

(normative)

Method for measuring the effective track width

D.1 Width of Data Tracks

On the Outer Zjone, erase a 7-track wide band. Record at 3f5; ina track centred in the middle of the erased band:
sk in

b a head the gap width of which is smaller than the expected track width. Move this head radially over the d
i plot

greater than 0,005 mm across the track. Determine the read back signal amplitude for eachiincrements move an
brsus displacement. See figure D.1 below, the effective track width is that of the segmeént A B.

For reading us
increments not
its amplitude V|

Relative
Output

100%

50%

le—— Effective track width —*

Head displacement

Figure D.1 - Effective track width of Data Tracks
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D.2

Width of Servo Tracks and pitch of Servo Tracks

For reading use a head the gap width of which is smaller than the expected Servo Track width.

a)

b)

Width of Servo Tracks

Move the head radially over the disk in increments not greater than 0,005 mm across the track. Determine the read back signal
amplitude for each increments move and plot its amplitude versus displacement. See figure D.2 below for reading the head
displacements A1 and B1 defined as the half signal amplitude of the maximum amplitude V;. The effective track width is the
difference B : e he i ements A B e next Se

erence-of A nd B nthe same wa ad the head displacements A2 and B2 of the nex (VO

Pitch of Servo Tracks

Infthe same way, the pitch of Servo Tracks is the difference of the central position of A1 and B1, and that.of A2 and B2.

Output SVDT. Pitch of Servo Tracks SVDT.

Al Bl A2 B2
Vi AL

Head radius position

Effective track width

of Servo Tracks

G,)=01,2)or(2,3)or(3, 1)

Figure D.2 - Effective track width of Servo Tracks
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Annex E

(normative)

Head and read amplifier for functional testing

© ISO/IEC

E.l Gen

This annex sp

eral

ecifies the head and the read amplifier for functional testing.

E.2 Test Equipment
E.2.1 Head
E.2.1.1 Resplution

The head shall have an absolute resolution of 70 % to 75 % at Track 325 on each side, using the'Secondary Standard Reference K

lexible

Disk Cartridge, applying the calibration factor of the Reference Material appropriate-to‘the side, and recording with the appropriate

Test Recordi
The resonant
The resolutio

The resolutio

E.2.1.2 Ovg

The head shal
Reference Fl¢
the appropriq

g Current.
frequency of the head shall be greater than 3 000 000 Hz.
n shall not be adjusted by varying the load impedance of the hiead.

n shall be measured at the output of the amplifier defined in E.2.2.

brwrite

1 have an absolute overwrite of less than 5 % at Track 113 on Side 0 and Track 081 on Side 1, using the Secondary S

te Test Recording Current. The overwrite shall be measured at the output of the amplifier defined in E.2.2.

E2.13 O
The offset a

where RnD 19

f'Tet angle (see 12.3)
gle of the head shall be

’

0 =arc sin + 0°15'

Rn D
the radius through that transition.

E.2.14 Co
Care shall

E.2.2

tact

taken:that the heads are in good contact with the disk during tests.

Read amplifier

andard

txible Disk Cartridge, applying the calibrationfactor of the Reference Material appropriate to the side, and recording with

The read amplifier shall have a flat response from 30 000 Hz to 2 250 000 Hz within a 2 dB wide band, and amplitude saturation shall

not occur.

The -3 dB roll off point shall be less than 3 000 000 Hz.

The attenuation above the -3 dB roll off point shall be not less than that given by a line drawn through 0 dB at the -3 dB roll off point
with a slope of -12 dB/octave.

The phase shift shall be linear within a 10° wide band between 30 000 Hz and 2 250 000 Hz.
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Annex F

(normative)

Method of measuring peak shift

169:1995(E)

F.1 Introduction

The rlil(()lution of a flexible disk system at the inner tracks, where the recording density is highest, must be.sufficiently high to minimize
the pepk shift. However, it must not be too high at outer tracks, where the recording density is lowest, otherwise spuripus read pulses
may be generated.

This tgst controls the characteristics of the disk by measuring the peak shift at inner tracks and/setting limits for the upper and lower
values.

F.2 Description of the measuring equipment

F.2.1 Peak shift test drive
The t4

F.2.2| Peak shift measurement circuit
The measurement circuit shall be as shown in figure F.1.

The operation of the circuit is illustrated in the timing diagram figure F.2 as follows:

a)

b)

d)

e)

2

Index pulse
he Index pulse represents the beginning and\énd of the track.
hdex pulse timer

Index pulse timer is a 1 ms timer triggered by the Index pulse. Its output masks the discontinuities that occur in the 1
he write current is switched off;

Jead signal

st drive shall be any drive suitable for use at 31 831 ftprad in the Inner Zone and 47 747 ftprad in the Outer Z¢ne.

ecording when

Jead signal is the read-back signal of the test pattern. The positive-going edge of the first Channel bit of a pair tfiggers the flip-
op (LS74). The negative-going edge of the first Channel bit of a pair triggers the timer (LS221).

f a pair to reset

Sampling period

disignal.

This period commences when the second flip-flop (LS74) is set by the trailing edge of d) after the Index pulse timer has reset.

It is terminated by the trailing edge of the first output pulse of the timer (LS221) to occur during the period of the next Index pulse

timer.
Output

Bit period (e) is passed to the time interval counter during the sampling period (f).

F.2.3  Period of the timer (LS221)
The period of this timer shall be 0,75 ps.
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F.2.4 Time interval counter

The counter shall have a resolution of S ns or better.

F.3 Test method

F.3.1  AC bulk-erase the disk cartridge.

F.3.2 Usin‘f the Test Recording Current, write the test pattern of Channel bits 1001000000 continuously on Track 325 on each side,
commencing with the Index pulse and switching off the write current when the Index pulse is detected at the end of one revolution.

F.3.3  Read|back on the same test drive and measure intervals T’ on the time interval counter.
NOTE F.1 - To rhinimize errors due to changes in the rotational speed of the drive, it is essential that reading shall occur immediately after writing.
F.34  Sampling method

F.3.4.1 The datarecording area extends from immediately after the leading edge of the Index pulseto immediately after the l§ading
edge of the nekt Index pulse.

NOTE F.2 - Dud| to uncertainties of recording near the leading edge of the Index pulse, care must be faken not to sample the read signal in the region of
uncertainty.

F.3.4.2 The $ampling area extends from the resetting of the Index pulse timer to-the leading edge of the next Index pulse (requlting
from F.2.2 b).

F.3.4.3 The preferred sampling method is to measure every T” interval in-the sampling area, if permitted by the sampling rate of the
time interval cpunter. If the sampling rate of the counter prohibits the measurement of every T, then a lesser number of T” measurgments

shall be permifted, providing the sampling is random.

F.3.4.4 The minimum number of random samples shall be 1'000.

F.3.5  Asymmetry of the write waveform

To eliminate efrors due to asymmetry of the write'current waveform, repeat operations F.3.1 to F.3.4 using the test pattern of Channel
bits 10000001

F.3.6  The pperations specified in F.3.1 to’F.3.5 shall be repeated for the Secondary Standard Reference Flexible Disk Car}ridge.

F4 Definitions

) T-T
Peak Shift = ——

where

T’ is the mear] period between pairs of 8f;; Channel bits in the read waveform.

T equals 0,5 ps, 1.e. the period of the 8fj; patiern.
The peak shift value of the disk under test expressed as a percentage of that for the Master Standard Reference FDC shall be

Py
E X K() %

where

P, is the peak shift value obtained for the disk under test;

P is the peak shift value obtained for the Secondary Standard Reference FDC.

K, is the calibration factor in percent for the Secondary Standard Reference FDC relative to the Master Standard Reference FDC.
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Figure F.1 - Measurement Circuit
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Figure F.2 - Timing Diagram
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G.1 Output meter
Readings shall|be taken with a frequency-selective voltmeter centred on 375 000 Hz and with a bandwidth of 5 §30-Hz to 15 00 Hz.
G.2  Validation of the Test Drive

i) Insert the|[Secondary Standard Reference FDC into the Test Drive, load the head on Track 113 on¢Side 0 and run the drivq for at

least 3 miphutes.
ii) Load the head on Track 081 on Side 1 and run the drive for at least 3 minutes.

iii) Erase Track 113 on Side 0; record at 3f;; on Track 113 for one revolution using the appropriate Test Recording Current

iv) Read bac
v) Overwrits
vi) Read bac

vii) The overy

viii) The aver

ix) Repeat steps iii) to viii) on Track 081 on Side 1 of the Secondary Standard Reference FDC.

G.3

G.4 Res

For each side

Med

Repeat steps ¢

k and note the signal amplitude averaged over an integral number of revolutions.

with 8f; for one revolution.

k and note the residual 3f; signal amplitude averaged over an integral number of revolutions.

vrite ratio is

Residual Average Signal Amplitude at'3fj7 after overwriting with 8fjy
Average Signal Amplitude after first recording using 3fjz

1ge of at least 5 such ratios, corrected by.the-appropriate calibration factor, shall not be greater than 0,05.

surement of the overwrite'ratio for the cartridge under test

5.2 iii) to G.2 vii) for both sides of the cartridge.

11t
of the cartridgé inder test the average of at least S such ratios shall meet the requirement of 11.3.6.
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H.1

This ahnex specifies equipment and the procedure for measuring flux transition spacing of data recorded for data inter
flgxible disk cartridge using 2-7 RLL recording 31 831 ftprad in the Inner Zone, 47 747 ftprad in the Outer Zone :
per mm on both sides.

mm

H.2

H.2.

The

20 psshall not deviate by more than 0,2 % from the speed averaged over one-revolution.

H.2.

The

0°0' 15’ (instead of 0° 0' £+ 15).

H.2.

The

H.2.

The
may

H.3

H.3.

The

The

H.3.

Measprenient of time intervals t, to t;, shall be as shown below.

a)
b)
<)
d)
€)
f)

Annex H

(normative)

Procedure and equipment for measuring flux transition spacing

ISO/IEC 14169:1995(E)

General

Test equipment

1| Disk drive

djsk drive shall have a rotational speed of 600 rpm + 6 rpm averaged over one tevolution. The average angular sp)

2| Head

head shall be as specified in annex E, with the exception that the tolerance for the offset angle (see E.2.1.3) shal

thange on a 90
ind 21,3 tracks

eed taken over

1 be

amplifier.

3| Read channel
r¢ad channel shall be as specified in annex E. Peak sensing shall be carried out by a differentiating and limiting
4| Time interval measuring resolution
time interval counter shall be able to measure time intervals to 1,6 ps with a resolution of 5 ns or better. A triggering oscilloscope
be used for this purpose.
Procedure for measurement
1| Flux transition spaeing measurement

easurements $hall be made at the output of the read amplifier specified in H.2.3.

2  Flux-transition spacing for all tracks

flux transition spacings/'shall be measured by measuring the time intervals between consecutive peaks in the read signal for 105
inter:]:lls of random sampling on a track, and plotting logarithmically the distribution of the time intervals as shown (in figure H.1.

ty/ty (x 100 %) and t,/t, (x 100 %) correspond to the Channel bits pattern 1001 in 12.5.

t4/ty (x 100 %) and ty/ty (x 100 %) correspond to the Channel bits pattern 10001 in 12.5.

te/ty (x 100 %) and ts/ty (x 100 %) correspond to the Channel bits pattern 100001 in 12.5.

tg/ty (x 100 %) and t;/ty (x 100 %) correspond to the Channel bits pattern 1000001 in 12.5.
tio/to (x 100 %) and ty/t) (x 100 %) correspond to the Channel bits pattern 10000001 in 12.5.
t)5/tg (x 100 %) and t,/t, (x 100 %) correspond to the Channel bits pattern 100000001 in 12.5.

ty is the short-term average Channel bit cell length of 0,111 ps nominal in the Outer Zone, and of 0,167 ps nominal in the Inner Zone.

Intervals which are out of specification due to data block splicings or index splicing may be neglected.
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Figure H.1 - Flux transition spacing distribution
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