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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the

©ISO/IEC

developmept of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity.
ISO and IHC technical committees collaborate in fields of mutual interest. Other
internationgl organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take part in the work.

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

technical ¢

mmittee, ISO/IEC JTC 1. Draft International Standards adopted by the

Joint technjcal committee are circulated to national bodies for voting. Publication
as an Interpational Standard requires approval by at least 75 % of the natidnal

bodies cast

ng a vote.

Internationpl Standard ISO/IEC 13422 was prepared by the JapaneSe, Industrial
Standards Committee (as JIS X 6227-1992) and was adopted, under a special
"fast-track procedure” by Joint Technical Committee ISO/IEC JTC 1, Information

technology

Annexes Al
Annexes E

in parallel with its approval by national bodies of ISO and IEC.

to D, G and H form an integral part of this International Standard.
F,J, K and L are for information only.

vi
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Introduction

This International Standard specifies the characteristics of 90 mm Flexible Disk
Cartridges recorded at 33 157 ftprad using modified frequency modulation recording,

on 255 tracks at 16,9 tpmm on each side using sector servo tracking.
This International Standard specifies the physical interchangeabjility of the
unrecorded disk and the format interchangeability of recorded data tracks and servo
tracks.
In reference to ISO/IEC 9983, Flexible Disk Cartridges conforming to this
International Standard are designated as ISO Type304.

Vil
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INTERNATIONAL STANDARD @ 1so/ec ISO/IEC 13422:1

994(E)

Information technology - Data interchange on 90 mm Flexible Disk

Cartridges 10 MByte capacity using sector servo tracking - ISO Type 304

l Qoano

This Infernational Standard specifies the characteristics of 90 mm Flexible Disk Cartridges of 10 MByte |
capacity, recorded ai 33 157 fiprad using modified frequency modulaiion recording and secior servo-irack
data tragks on each side. Such Flexible Disk Cartridges are identified as ISO Type 304.
It specifies the mechanical, physical and magnetic characteristics of the cartridge, so as to'provide physics
interchdngeability between data processing systems.

It also ifies the method of recording, the quality of the recorded signals, the track layout and the track
data tragks and servo tracks.

Togethg¢r with a standard for volume and file structure, for example International Standard ISO 9293, this

International Standard provides for full data interchange between data processing systems.

Drmatted

Are

ing on 255

format of

2 onformance

2.1 lexible Disk Cartridge

A9 Flexible Disk Cartridge is in conformance:with this International Standard if it meets all mandatpry
requirements specified herein.

2.2 (enerating systems
A system generating a Flexible Disk Cartridge for interchange shall be entitled to claim conformance with

this

International Standard if all recordings on the flexible disk meet the mandatory requirements of this International

Stand

23 Receiving systems
A systefn receivifng)a Flexible Disk Cartridge for interchange shall be entitled to claim full conformance wj

International-Standard if it is able to handle any recording made on the flexible disk according 1o this Inter
Standard.

ith this
national

3 Normative references

The following International Standards contain provisions which, through reference in this text, constitute provisions

of this International Standard. At the time of publication, the editions indicated were valid. All standards

are subject

to revision, and parties to agrecments based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the International Standards listed below. Members of IEC and ISO

maintain registers of currently valid International Standards.
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ISO 683-13:1986, Heat treatable steels, alloy steels and free-cutting steels - Part 13: Wrought stainless steels.

ISO 8860-1:1987, Information Processing - Data interchange on 90 mm(3,5 in) flexible disk cartridges using modified
frequency modulation recording at 7 958 fiprad on 80 tracks on each side - Part 1:Dimensional, physical and magnetic
characteristics.

ISO 9293:1987, Information processing - Volume and file structure of flexible disk cartridges for information
interchange.

ISO/IEC 9529-1:1989, Information processing systems - Data interchange on 90 mm(3,5 in) flexible disk cartridges
using modified frequency modulation recording at 15 916 fiprad, on 80 tracks on each side - Part 1:Dimensional,
physical and magnetic characteristics.

ISO/IEC 9983:1989, Information processing systems - Designation of unrecorded flexible disk cartridges.
ISO/IEC 10994:1992 _Information technology - Data interchange on 90 mm flexible disk cartridges usi

frequency

odified
pdulation recording at 31 831 fiprad on 80 tracks on each side - 1SO Type 303.

4 Definitions

For the purposes of this International Standard, the following definitions apply.

4.1 Ave
the output vpltages measured peak-to-peak over the whole track.

age Signal Amplitude: The Average Signal Amplitude for a track is the atithmetically averaged value of

4.2  case] A protective enclosure including a shutter mechanism, identification holes and a write-inhibit holg.
4.3 datajtrack: A discrete concentric track on which data are recorded in the data sector areas.
4.4  Error Detecting Code: A mathematical computation-yielding check bytes used for the detection of errrs.

4.5 Flexible Disk Cartridge: A flexible information recording medium consisting of a case and a disk,| which
accepts and fetains information for data processirig)and associated systems, on both recording surfaces.

4.6 flux fransition frequency: The number of flux transitions per second (ftps) used for testing on the rotatipg disk
at a certain $peed.

4.7  hub:[A centring and rcferencing device attached to the disk which allows torque 10 be transmitted to the disk.
The hub is pttached to thescentre of the disk. It ensures centring of the disk on the drive shaft in a unique gngular
position.

4.8  liner| Suitable material positioned between the case and the disk to provide cleaning action and protectign from
abrasion.

49 MFMrecording mode: A recording mode in which a flux transition shall be written at the centre of cach bit cell
containing a ONE, and at each cell boundary between consecutive bit cells containing ZEROs.
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4.10 Master Standard Reference Flexible Disk Cartridge: A Reference Flexible Disk Cartridge selected as the
standard for Reference Fields, signal amplitudes, resolution, peak shift, and overwrite. Track 000 and track 254 on both
sides are declared as reference tracks.

The reference tracks are calibrated at 360 rpm.

NOTE 1 - The Master Standard Reference Flexible Disk Cartridge has been established at the Reliability Centre for Electronic Components of
Japan (RCJ), 1-1-12 Hachiman-cho, Higashikurume, Tokyo 203, Japan.

4.11

peak value: The crest value of read back output voltage, with 0 V as the reference voltage.

4.12 primary identification hole: A through-hole provided on the case to identify the Flexible Disk Cartridge
specified-by this International Standard

4.13

Referenge Field, one for each side.

4.14

NOTE2

known and stated in relation to that of the Master Standard Reference Flexible-Disk Cartridge.

-|Secondary Standard Reference Flexible Disk Cartridges can be ordered under Part Number JRM 6227 from the Reliabi

Reference Field: The Typical Field of the Master Standard Reference Flexible Disk Cartridge.) Thére are two

Srcondary Standard Reference Flexible Disk Cartridge: A Flexible Disk Cariridge the perfdrmance of
which is|

Iity Centre

for Electrgnic Components of Japan (RCJ), 1-1-12 Hachiman-cho, Higashikurume, Tokyo 203, Japan, until the year 2004 (see annex L).
It is intended that these be used for calibrating tertiary reference disks for use in routine cdlibration.

4.15 sgcondary identification hole: An identification hole provided on the case to identify the Flekible Disk
Cartridgp specified by this International Standard.

4.16

which data are written and read.

sector servo: A method of position control, where'head positioning information is recorded between scctors, in

4.17 sprvo track: A discrete concentric.track on which servo data are recorded pcrmanently in the servo sgctor arcas.

4.18

shutter: A device which uncovers the head windows upon insertion of the cartridge into a

automatjcally covers them upon-r¢moval from the drive.

4.19

Amplitddes derived\from the reference tracks of the Master Standard Reference Flexible Disk Cartridge usi
Recordipg Current.

There age four-SRAs, two for cach side:

SRA-f,

{

drive, and

Standard Reference Amplitude: The Standard Reference Amplitudes (SRAs) are the Averdge Signal

ng the Test

s A Q. 1A | NP D'y 4. et . £ L AVAYAY
S U AVUIAgT Jlglial I‘\llll}llluub ITUITE a4 TCLUTUTIT S WITCIHT ublllb/l al [TACUN U,

SRA-f, is the Average Signal Amplitude from a recording written using f, at track 254.

4.20 Typical Field: The minimum recording ficld which, when applied 10 « Flexible Disk Cartridge, causes an

Average Signal Amplitude cqual 10 95 % of the maximum Average Signal Amplitude when taken as a function of the
recording field at the specified track and flux transition density.

4.21

write-inhibit hole: A through-holc with a sliding cover, provided on the case 10 inhibit writing on the disk when
the hole is uncovered.

‘v
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5 Conventions and Notations

5.1  Representation of numbers

- A measured value is rounded off to the least significant digit of the corresponding specified value.
It implies that a specified value of 40,00 with a positive tolerance of +0,15, and a negative tolerance -0,15
allows a range of measured values from 39,845 to 40,155.

- Letters A to F 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 bit {0 the’left.

- Negative value of numbers in binary notation are given in TWQO's complement.

- In each field the data is recorded so that the most significant byte (byte 0) is.recorded first. Within each byte
the lgast significant bit is numbered 1 and is recorded last, the most significant bit (numbered 8 in an 8-pit
byte) is recorded first.

This jorder of recording applies also to the data input of the Error, Deétection circuits and to their output.

5.2 Acrdnyms

ASA Average Signal Amplitude

EDC Error Detecting Code

FDC Flexible Disk Cartridge

FFT Fast Fourier Transform

ftprafl flux transition per radian

ftps flux transition per sécond

MFM Modified Frequency Modulation
SRA| Standard Reference Amplitude
SvDr Servo Data

SVID Servoldentifier
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6  General description

6.1 Drawings

In the enclosed drawings:

- Figure 13 shows Side O and enlarged cross-sections through the location and secondary identification holes;
- Figure 14 shows Side 1;

- Figure 15 shows at a larger scale the top part of Side O without shutter;

- Figure 16 shows the disk with hub;

- Figure 17 shows the interface between the cartridge and the drive.

6.3  Description
The casg includes a central hole on one side, head windows covered with a shufter on both sides, identificalion holes
and a wiite-inhibit hole.
The linef is provided between the case and the disk. It comprises two layers of material between which thq disk lies.
The disK has a central hole with a metal hub attached.

6.4  Marking of the Flexible Disk Cartridge

The casq of the flexible disk shall be clearly marked with-thé following information:

- Tlype of flexible disk, type (both sides), mode.of recording and number of tracks, ISO Type number
- Year and month of manufacture or mark theréof

- Mlanufacturer's name or mark
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7 Gen
7.1

7.1.1

eral requirements

Environment and transportation

Testing environment

©ISO/IEC

Tests and measurements made on the cartridge to check the requirements of this International Standard shall be
operated under the following conditions,

For the tests
surrounding

23C £2C
relative humidity: 40 % to 60 %
conditioning before testing: 24 h min.

temperature:

the cartridge drive. For all other tests the temperature and the relative humidity shall be measuréd

air immediafely surrounding the cartridge.

The stray m{
magnetic he;

7.1.2
Cartridges u

pgnetic field at any point on the disk surface, including that resulting from the concentrating effect
hd, shall not exceed 4 000 A/m.

Operating environment

ped for data interchange shall be capable of operating under the following) conditions

10C t0 51,5C
20 % to 80 %
less than 29°C

temperature:
relative humidity:
wet bulb temperature:

The temper
recommend
There shall
The stray m
magnetic he:

7.1.3

re and the relative humidity shall be measured in the airimmediately surrounding the cartridge.
that the rate of change of the temperature should fiovexceed 20°C per hour.

no deposit of moisture on or in the cartridge.

gnetic field at any point on the disk surface, including that resulting from the concentrating effect
id, shall not exceed 4 000 A/m.

Storage environment

During storage the cartridges shall be kept within the following conditions

4C 1053C
8 % t090 %

temperature:
relative humidity:

The ambien stray magnetic fi¢ld,Shall not exceed 4 000 A/m. There shall be no deposit of moisture on or in th

cartridge.

NOTE 3 - Cultjges whiclrhave been stored at temperatures and humidities exceeding the operating conditions may exhibit degraded

performance ¢
environment pr|

actefistics. Such cartridges should be subjected to a conditioning period of not less than 24 h within the operating
ortd’use.

in the

of the

It is

of the

e

7.14

Transportation

Responsibility for ensuring that adequate precautions are taken during the transportation shall be with the sender.
The cartridge shall be in a protective package free from dust or extrancous matter. It is reccommended that a
sufficient space exists between cartridge and outer surface of the final container, so that risk of erasure duc to stray

magnetic fie

1ds will be negligible.
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It is recommended that the following conditions are not exceeded

temperature: -40C 10 60C
maximum rate of temperature change: ~ 20°C per hour
relative humidity: 8 % 10 90 %

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

7.2  Materials

7.2.1 Case
The case may be constructed from any suitable material such that it meets the requirements of 8.7.

7.2.2 Liner
The maferial of the liner shall be able to retain dust or debris without damage 1o the disk.

7.2.3 Disk

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

7.24 Hub
The huY shall be made of any suitable material (e.g. stainless steel alloy imaccordance with ISO 683-13, tyjpe 8).

8 Dimensional characteristics
The dinjensions 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.

8.1 (Case

8.1.1 Shape (figure 13)
The cas¢ has a rectangular form, its sides shall be
., =94,0mm % 0,3 mm

.,=90,0 mm +0.4 \pim
40,1

The rad{us of three of.its corners shall be
R =20 mm/E 1,0 mm

The anglle of(its fourth corner shall be

T“ =45" +£72°

8.1.2 Thickness (figure 14)
In the area extending 8,5 mm from each of the two edges as shown in figure 14, the thickness of the casc shall be
E =33mm % 0,2mm
When the cartridge is inserted in the test gauge specified in annex G, a force of (0.2 N maximum, applicd to the
centre of the back edge shall cause the cartridge 1o pass through the gauge.
The edge radius shall be
R,=0,40 mm * 0,25 mm
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8.1.3 Hub access hole (figure 13)

On Side 0 there shall be a hub access hole the diameter of which shall be
D, =26,50 mm min.

The position of the centre of this hole shall be defined by
L,=40,00 mm £ 0,15 mm
L,=31,00mm % 0,15 mm

8.14 Locating holes (figures 13 and 15)

The dimensigns D,, L,, L, and L, of the cross-section of the secondary locating hole are as specified in 8.1.4.1
8.1.5 Label area

8.1.5.1 Side 0 (figure 13)

The location$ and dimensions of the label area of Side 0 shall be defined by
L, =3,5mm min.
L, =176,5 mm max:
L,, = ¢0,0 mm'min.

8.1.5.2 Side 1 (figure 14)

The locations and dimensions of the label area of Side 1 shall be defined by
L, =3,5 mm min.
L,,=76,5 mm max.
L,,=20,0 mm min,

8.1.6 Head windows (figure 15)
The locations and dimensions of the two head windows are specified by the same set of dimensions.
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8.1.6.1 Location
The location of the head windows shall be defined by
J =172 Fmm min

15 == L&y 11MARL 2RRALR,
L= 11,5 mm min,
L,=355mm £ 0,2mm

8.1.6.2 Dimensions

The width of the head windows shall be
L,=9,00mm % 0,20 mm

The radius of their corners shall be
R, =0,5mm % 0,1 mm

R,=0,5mm £ 0,1 mm

8.1.7 Write-inhibit hole (figures 13 and 14)
8.1.7.1 Location
The cenptre of the write-inhibit hole shall be specified by L, and

L,=67,75 mm £ 0,25 mm

8.1.7.2 Dimensions

The dinjensions of the write-inhibit hole shall be
4, =3.5 mm min.

4., = 4,0 mm min.

8173 Use
The wrile-inhibit hole is intended for use either with-a' mechanical 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 extenf outside
the Refgrence Plane XY nor shall it deflect by‘more than 0,3 mm from the Reference Plane XY inside the tase under
the acti¢n 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 opticfal system such as described'in annex B.

8.1.8 Identification holes (figures 13, 14 and 15)
The ide];liﬁcalion holes' are provided to distinguish between the Flexible Disk Cartridge by this Internationfal
Standardl from those specificd by 1ISO 8860-1, ISO/IEC 9529-1, and ISO/IEC 10994,

NOTE 4 | As the secondary identification hole is not a through-hole, it is recommended that the identification holes are detected by mechanical
means.

8.1.8.1 Primary identification hole
The position of the centre of the primary identification hole shall be on Reference Axis Y. Its distance from
Reference Axis X shall be specified by L.
The dimensions of the primary identification hole shall be
L, =3,5 mm min.
L, =40 mm min.
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8.1.8.2

©ISO/IEC

Secondary identification hole

The position of the centre of the secondary identification hole shall be
L,=7,50mm £ 0,15mm
L, =74,0mm £ 0,2mm

Its diameter s

hall be

D, =3,5 mm min.

The dimensions of its section (see cross-section C-C in figure 13) shall be specified by Lg and

L, =2,5 mm min.

8.1.9 Profile of the shutter edge of the case (figure 15)
The edge on which the shutter is mounted shall have a profile defi
L,,=$0,0mm % 0,2mm
L, =76,0mm * 0,3 mm
L, =68,0mm % 0,3 mm
L, =64,50 mm % 0,35 mm
L, =$7,00 mm * 0,35 mm
L, =$55mm % 0,6 mm
L,,=3,5 mm min.
Ly=175mm * 0,2mm
L, =17,00mm £ 0,15 mm
L, = 15,50 mm % 0,25 mm
L,=12,50 mm % 0,25 mm
a =45 £2°
B =135 2
8.1.10 Shutter (figures 14 and 15)

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

automatically
minimum res
The path alor
In the open p

L,, =3
The width of

L,=1

NOTES-Itisa

shutter to slide s

upon removal. The maximum resistance force at the fully open position shall be 1 N, and the

jstance force at the fully closed position shall be 0,2 N.

g which the shutter can slideis defined by Lgand L,
sition of the shutter, the\distance from its leading edge to the Reference Axis Y shall be

33,75 mm * 1,25 mm

the windows of th¢ shutter shall be
2,0 mm E0.2mm

requirement that the drive shall provide a mechanism whereby correct insertion of the cartridge into the drive causes the
b asto/uncover the head windows.

8.2 Liner

No part of the liner shall protrude by more than 0,2 mm into the head access windows.

8.3
8.3.1
The diameter

D,=8

10

Disk (figure 16)

Diameter
of the disk shall be
5.8mm * 0,2 mm
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8.3.2

Thickness

The thickness of the disk shall be
E,=0,067 mm X 0,008 mm

8.4  Hub (figure 16)
The hub shall have a central part and a flange.

8.4.1

Dimensions

The diameter of the central part shall be

The diameter of the flan

The dis

ISO/IEC 13422:1994(E)

he flange shall be
D = 29,50 mm max.
lance from the surface of the central part of the hub to the surface of Side O of the disk shall be

.= 1,36 mm % 0,10 mm

when njeasured at a radius R,

8.4.2

R, =14 mm nominal

Hub orientation holes (figure 16)

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

84.2.1

First orientation hole

The firgt orientation hole shall have a square form defined-by

{,s=4,0 mm min.

The pogition of the centre of rotation of the disk is:defined by

measur
disk.

£,=19955mm
ed from two sides of the hole. The centre of rotation shall be within 0,5 mm of the geometric centrie of the

The radius of the four corners of this-hole shall be

R, =1,0mm % 0,3 mm

The angles of two sides of-the’hole which is in contact with the spindle shaft (see cross-sections D-D and
figure 16) shall be

8.4.2.2

E-E in

Second orientation hole

The position and dimensions of the sides of the rectangular second orientation hole are referred (o 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
L,=80mm * 0,3mm
L., =45 mm min.
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These sides shall be parallel to Reference Lines A and B, respectively, at a distance;
L,=20mm % 0,2mm
L, =10,00mm % 0,15 mm

The radius of one corner of this hole shall be

R,=2

,0mm * 0,1 mm

The radius of the three other corners shall be

R=1

8.5  Optio

Their dimen:
L,=]
=4
43

Their depth b

L“=l

8.6 Inte
When the ¢
is held again{

:Il:e between cartridge and drive (figure 17)

,0mm % 0,3 mm

nal handling notches (figures 13 and 14)

ons shall be
,0 mm min.

},2 mm * 0,2 mm
elow the Reference Plane XY shall be
?,0 mm min.

idge is inserted into the drive, the drive spindle engages the cariridge as shown in figure 17. The
jt the drive spindle by means of a magnetic attraction force¢”When in this position the distance bet

the hub surf

L, =0,3 mm nominal

The inside di
D7
E,=1
with the excq
E =2
L,, shall be s
The value of|
L47 =
L

48

8.7 Co

o P,

m
When the cajlridge is_Constrained in the manner described in annex A, the cartridge shall be in contact with pos

e on Side 0 and planc XY shall be

ensions of the case with the centre plate on Side<d shall be
,0 mm min.
,3mm *+ 0,1 mm
ption of the annular zone defined by &,, and L, where the thickness shall be
,5 mm max.
hfficiently large to cnsure that the circumference of the disk shall not touch the inside edges of the
L,, specified below is a recommended value, therefore it is stated without tolerance.
2,6 mm
01,7 mm £ 0,2 mm

liance

hub
veen

casc.

Is P

9

9.1

Physical characteristics

Flammability

The disk, case and liner components shall be made from materials that, if ignited from a match flame, do not
continue to burn in a still carbon dioxide atmosphere.

12
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9.2

Coefficient of linear thermal expansion of the disk

The coefficient of thermal expansion of the disk shall be

(17  8) X 10 per C.

The range from maximum value to minimum value on the disk surface shall be

9.3

8 X 10 per ‘C max.

Coefficient of linear hygroscopic expansion of the disk

The coefficient of hygroscopic expansion of the disk shall be

(010 15) X 10 per % of relative humidity.

The range from maximum value to minimum value on the disk surface shall be

94

94.1

The starting torque, without the heads loaded, shall not exceed 0,006 N m.

94.2

when

10

10.1

The lorue necessary to tumn the disk, without the heads loaded, shall be in‘the’range 0,000 5 N'm t0 0,00

ISO/IEC 13422:1994(E)

X107 per 9% Of Teiative ity Trrax:
Torque

Starting torque

Running torque
the cartridge is in operation at a speed of 360,0 rpm = 3,6 rpm.

[Magnetic characteristics

Recording area

2 5N'm

On each side the magnetic properties specified shalibe uniform in the recording arca, which shall be the area limited

by two|radii:

10.2

10.2.1

In the

10.2.2
The widthéof a recorded track shall be

20,6 mm max.
42,0 mm min.

Track geometry

Number of tracks

ccording area there shall be 255 discrete concentric tracks on each side of disk.

Width of tracks

0,044 mm * 0,003 mm

The method of measuring effective track width is given in annex C.

10.2.3 Track location
10.2.3.1 Nominal locations
The nominal radius (R,) of the centrelines of all tracks shall be calculated by using the formula:

R _nom.= x-0,059 n
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n is the track number, n = 000 to 254

x=39

10.2.3.2

,500 mm for Side 0, x = 38,000 mm for Side 1

Track location tolerance

For testing purposes the centrelines of the recorded tracks shall be within & 0,020 mm of the nominal positions,

when measured in the testing environment (7.1.1).

10.2.3.3

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 11.3).

10.2.4

Track number

The track number shall be a three-digit decimal number (from 000 to 254) for each side. It identifies the ‘tracks

consecutively

10.3 Funct

, starting at the outermost track (000).

jonal testing

For the purpgse of the following tests the same drive unit shall be used for writing and reading operations, both

the disk unde|
The in-contad

10.3.1
The magnetig

10.3.1.1
Traceability t
Flexible Diskl
Flexible Disk

10.3.1.1.1

The disk shal

shall be
f=6
f=1

The frequenc

10.3.1.1.2

F test and for the Secondary Standard Reference Flexible Disk Cartridge:
t condition shall be used.

Surface tests
properties of both surfaces are defined by the testing requiréments given below.

Test conditions
D the Typical Field, SRAs, resolution, peak shift'and overwrite of the Master Standard Reference

Cartridge.

Flux transition frequency
be tested at 360,0 rpm = 3,6-rpm. The test frequencies, expressed in flux transitions per second (

5 000 ftps X 6254ps
250 000 ftps 11,250 ftps
y(ies) to beused is(arce) specified for each test.

Test\Recording Current

Cartridge are provided by the calibration factors supplied with each Secondary Standard Referend

for

Lps),

The Test Rec

brding Current for track 00010 track 119 shall be (200 =+ 23 % of the
&

Spprrang b o by dacac 2l
ot wWine T proaguat ToTanT

Reference Field at f, on track 254. The Test Recording Current for track 120 1o track 254 shall be (150 % 2) % of
the current which produces the Reference Field at /f, on track 254.

10.3.1.2

Typical Field

The Typical Ficld of the disk under test shall be (100 * 20) % of the Reference Field. It shall be measured using f,
on track 254 on both sides.
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10.3.1.3 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 f;: less than 130 % of SRA-f,

- on track 254, using f,: more than 85 % of SRA-f,

This test shall be performed on both sides, using the Secondary Standard Reference Flexible Disk Cartridge.

10.3.14 Resolution
After recording on track 254, using the Test Recording Current, the ratio
ASA-f,

X 100 %
ASA-f,
shall b¢ (100 % 15) % of the same ratio for the Master Standard Reference Flexible Disk Cartridge.
This te$t shall be performed on both sides.

10.3.1.5 Peak shift
The avgrage peak shift measured on the disk cartridge under test, using the method specified in annex H, ghall be
(100 1 37) % of that of the Master Standard Reference Flexible Disk Cartridge when measured on the S¢condary
Standafd Reference Flexible Disk Cartridge under the same conditions. (This test shall be performed on tjack 254 on
both sidles.

10.3.1.6 Overwrite
The ovprwrite ratio
Residual Average Signal Amplitude at f, after Overwrite using f,

Average Signal Amplitude after.first recording using f,
shall npt exceed 125 % of the value of the 'same ratio for the Master Standard Reference Flexible Disk Cartridge for
each side, when measured according to'the following procedure.
- Erase track 000 using direct.current, then record at f, for one revolution on track 000 using the Tegt Recording
Current.

- Read back and note(the ‘Average Signal Amplitude of f,.

- Overwrite withf, for onc revolution.

- Read back and'note the Residual Average Signal Amplitude of f,.
- Reading shall be taken with a frequency-selective voltmeter.

10.3.157 Modulation

Modulation shall be
A-B
X 100 %
A+B
where

A is the maximum valuc of the average values of the amplitude modulated output voltage of about 2 000
consecutive flux transitions in a track. Output voltage shall be measured peak-to-peak, in voltage.
B is the minimum value of the average values of the amplitude modulated output voltage of about 2 000
consecutive flux transitions in a track. Output voltage shall be measured peak-to-peak, in voltage.

On track 000 to track 254 using f,, modulation shall be less than 10 %. This test shall be performed on both sides.
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10.3.2 Track quality tests
These tests shall apply to all 255 tracks at the defined positions on each side. The appropriate Test Recording
Current shall be used.

10.3.2.1 Missing pulse
Write a track with £, and measure the Average Signal Amplitude. Any playback signal which, when measured base-
to-peak, is less than 65 % of half the Average Signal Amplitude of the track, shall be a missing pulse.

10.3.2.2 Extra pulse
Write a track with f, and measure the Average Signal Amplitude. Then erase the track for one revolution with a
direct current equal to the quiescent value (Iq) of the Test Recording Current applied to the head (see figure 1). Any

playback sighal which, when measured base-to-peak, exceeds 20 % of half the Average Signal Amplitude shall be an
extra pulse.
]

Figure 1 - Quiescent value of Test Recording Current
10.3.3 Rejection criteria
10.3.3.1 Requirement for tracks
A defective gosition is a positipn‘where missing and/or extra pulses are detected on three consecutive passes.
10.3.3.1.1 | Tracks 000'te 003
As initially r¢ceived from the medium supplier, the cartridge shall have no defects for track 000 to track 003.
10.3.3.1.2 | Tracks 004 to 254

As initially received from the medium supplier, the cartridge shall have no more than one defect on each track, and it
is recommended that the total number of the defects on both sides should be no more than 10, for track 004 to track
254.

10.3.3.1.3  Guard areas out of track -001 and track 255

These areas shall comprise a 7-track wide band on the outer side of track -001 and a 3-track wide band on the inner
side of track 2585, and it is recommended that the total number of the defects on both sides should be no more than
100 in these areas.

16
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10.3.3.2 Rejected cartridge
A cartridge which does not meet the requirements of 10.3.3.1 shall be rejected.

11  General requirements of the data track recording

11.1 Method of recording
The method of recording shall be Modified Frequency Modulation (MFM).

11.2  Track location tolerance of the recorded Flexible Disk Cartridge
Within the testing environment specified in 7.1.1 the centrelines of the recorded data tracks shall be within & 0,028
mm of the nominal track locations.

11.3 [ Recording offset angle (figure 2)
At thelinstant of writing or reading a magnetic transition, the transition shall have an angle ofi:

+ 0 15

6 =arcsin

where] Rn is the radius through that transition in millimeters (see 10.2.3.1), and 4'= 0,35 mm.

Track

Track centreline

Direction
of rotation

d= 0,35 mm

Line of
access \

Figure 2 - Recording offset angle

17
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11.4 Density of recording

i14.1  The nominal density of recording:shaii be 33 157 fiprad. The resuiting nominal bit celi iength is 30,16

114.2  The long-term average bit cell length shall be the average bit cell length measured over a sector. It shall

be within * 1

,1 % of the nominal bit cell length.

1143  The short-term average bit cell length, referred to a particular bit cell, shall be the average of the lengths
of the preceding eight bit cells. It shall be within & 8 % of the long-term average bit cell length.

11.5 Flux t

The instantan¢ous spacing between flux transition is influence
(pulse crowding effects) and other factors. The locations of the transitions are defined as the locatiords|of the pe
in the signal when reading. Tests shall be carried out according to annexes D and E.

11.5.1 The spacing between the flux transitions of a sequence of ONEs shall be between 80 % and 120 %

the short-term|

11.5.2 The spacing between the flux transition for a ONE and that between two ZEROs preceding or
following it shall be between 130 % and 165 % of the short-term average bitcell length.

11.5.3
and 225 % of

ansition spacing (figure 3)

d by the reading and writing process, the bit-se
’ v o o= e prvv ’

average bit cell length.

The spacing between the flux transitions of two ONEs:surrounding a ZERO shall be between 185
the short-term average bit cell length.,

ugnce

hks

of

%o

18

1 1 1 0 0 1 0 1
80% to
120% 130% to 165% | 130% to 165% | 185% to 225%
r T "

Figure 3 - Flux transition spacings
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11.6 Average Signal Amplitude
For each side of the disk the Average Signal Amplitude on any track of the interchanged Flexible Disk Cartridge shall
be less than 160 % of SRA-f, and more than 40 % of SRA-f,.

11.7 Byte
A byte is an ordered set of eight bits, identified by B, to By, where By is the most significant bit.

11.8 Sector
The track shall contain 39 sectors. Each sector contains 512 bytes.

11.9 Cylinder

A pair [of tracks, one on each side, having the same track number.

11.10 (Cylinder number
The cyllinder number shall be a three-digit number identical with the track number of the trackS of the cylinder.

11.11 |Data capacity of a track
The dajta capacity of a track shall be 19 968 bytes.

11.12 (Special MFM recording signals
- erase-byte  This shall be defined as the area having no fluxdransition written by the direct currgnt (Iq)
(see figure 1), estimated by a byte length.
- (Al)* byte A byte set to (A1)* shall be used for detecting the Identifier Mark or the Data Mark] In this
byte the boundary transition between the bit B, and B, is missing as shown in figure 4.

Figure 4 - Flux transition chart of (A1)* byte

11.13 [Error Detecting Code
The two EDC bytes are hardware-generated by shifting serially the relevant bits, specified later for each part of the
track, through a 16-bit shift register described by the generator polynomial:

X6 +X12 +X5 +1
See also annex F.

11.14 Defective sector

A sector in which EDC is incorrect shall be a defective sector. The number of defective sectors shall be no more
than one per track and shall be no more than ten in all tracks on both sides.

No defective sector shall be permitted in cylinder 000 to cylinder 003.

19
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12 Data track layout

During formatting the rotational speed of the disk shall be
- averaged Index-to-Index: 360,0 rpm =+ 3,6 rpm
- averaged over a sector: 360,0 rpm % 3,6 rpm

©ISO/IEC

After formatting, there shall be 39 sectors on each track. The layout of each track shall be as shown in figure 5.

Index Servo
Gap Field

Sector | Ildentifier
Identifier Gap

First
Data
Block

Data
Block
Gap

Last Data
Data Block
Block Gap

A

NOTE 6 - The s¢rvo fields-are recorded on the servo track. The other fields of the sector and Index Gap are recorded on the data track.

12.1 Index|Gap

1st Sector

servo track

E data track

Figure 5 - Track layout

"""" —39th Sectof —>

The Index Gap commences where the leading edge of the Index pulse is detected.
At nominal density, this field shall comprise 48,5 bytes:

10,5 erase-bytes nominal
25 bytes set to (4E)
13 erase-bytes nominal

The layout of Index Gap shall be as shown in figure 6.

20


https://iecnorm.com/api/?name=3a4d416395f81fdd44be0a9fed73cde6

(80) or (81)

7

\

4

A}

6
S A
)]
T
m, r
v
o _|o
><|>o
)] ()]
ST
Q 0
™ g O
- S
=
%
N~——
3 | x
-~ @] [%]
3 ® .
,5 - >~ L
4 « Q%
0 P} ~
< s %
0
T~
|
R
a w oo
Pel O © w
- - "
© L o a
o) —
2
«© n_.u, [%2]
5 ®ad
- &>
T 2
X
3}
aQ
e
Tl
a3
8
a3
0

of the track

identifier Mark

ey

—
(a\]


https://iecnorm.com/api/?name=3a4d416395f81fdd44be0a9fed73cde6

ISO/IEC 13422:1994(E)

12.2.2
This field sha

12.2.2.1
This field sha

©ISO/IEC
Address Identifier

11 comprise 6 bytes.

Track Address
11 comprise 2 bytes.

a) Cylinder number

This field shall specify in binary notation the cylinder number from 000 for the outermost cylinder to 254 for

the innermost cylinder.
b) Side number (Side)

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.

If the §

12.2.2.2
The 3rd byte
The sectors n

ector is defective this byte shall be set to (80) on Side 0, and to (81) on Side 1.

Sector number (S)

ay be recorded in any order of their sector numbers.

However, if
continue the

12.2.2.3
The 4th byte |

12.2.24

These two by
byte set to (A
Identifier. If
volume speci

12.3 Ident:[ler Gap

This field sh
overwriting.

12.4 Data Block

The layout of]

3

defective sector occurs it shall be allocated the sector number 39. The following valid sector shal
equence of sector numbers from the sector preceding the defective secton

4th Byte
thall always be set to (02).

EDC
es shall be generated as defined in 11.13 using the bytes of the Sector Identifier starting with the f
1)* (see 12.2.1) of the Identifier Mark and ending with the 4th byte (see 12.2.2.3) of the Address
the EDC is incorrect the sector is defective;~The relevant standard ISO 9293 for file structure and
Fies the handling of defective sectors.

1 comprise 22 initially recorded bytes set to (4E). These bytes may have become ill-defined due t

this field shall-be as shown in figure 8.

bhall specify in binary notation the sector number from 01 for the 1st sector to 39 forthe last sectof.

It

14

22

Data Block
Data Mark Data Field EDC
1 byte
12 bytes |3 bytes y 512 bytes | 2 bytes
(00) (A1)* (FB)

Figure 8 - Data Block
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12.4.1 Data Mark

This field shall comprise 16 bytes:
12 bytes set to (00)
3 bytes set to (A1)*
1 byte set to (FB)

12.4.2 Data Field
This field shall comprise 512 bytes. If it comprises less than 512 data bytes, the remaining bytes shall be set to (00).

124.3 EDC

set to [A1)* of the Data Mark and ending with the last byte of the Data Field.
If the EDC is incorrect the sector is defective. The relevant standard ISO 9293 for file structure’and volhme
specifies the handling of defective sectors.

12.5 | Data Block Gap
This fleld shall comprise first initially recorded one byte set to (4E) and 13 erase<bytes. These bytes may have
beconje ill-defined due to overwriting. The Data Block Gap is recorded aftef each Data Block and it prgcedes the
following Sector Identifier. After the last Data Block, it precedes the Index-Gap.
The 14st Data Block Gap of the last Data Block is written even if Index_0ccurs.

13 | General requirements of the servo track recording

13.1 | General
The sgctor servo recording method is a recording technique that records the track positioning signals of fhe magnetic
head qf a disk drive between the sectors in which’servo data are recorded. The track positioning information for the
magn¢tic head is recorded on the servo track; which is located 1/2 track pitch away from each data track
Clausg¢ 13 specifies the servo track recording method and clause 14 the track format (see figure 10).

13.2 | Method of recording
The Servo Identifier (SVID)\signal shall be recorded at the two flux transition frequencies, specified in fligure 9,
alternately on the servo'tracks as shown in figure 10. The Servo Data (SVDT) signal shall be recorded at the two
frequgncies f, and f; on the servo tracks.

The dgtails of the SVDT signals are shown in 14.2.2.

Format SVID A SVID B SVDT
Frequenc 625 000
quency 250 000 125 000 and
(ftps) 1250 000

Figure 9 - Servo signal flux transition frequencies

NOTE 7 - Servo track recording conditions are shown in annex J.

23
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13.3 Servo track

13.3.1 Number of tracks
In the recording area there shall be 264 discrete concentric servo tracks on each side of the disk.

13.3.2 Width of tracks
The width of a recorded servo track shall be

0059 mm 293 m
004

The method of measuring effective servo track width is given in clause C.2 of anncx C.

13.3.3 Track location

13.3.3.1 Nominal locations
The nominal fadius (R ) of the centrelines of all servo tracks shall be calculated by using the formula.
R nom. = x -0,059 n
where
n is the sdrvo track number, n = -6,5 to +256,5
x = 39,500 mm for Side 0, x = 38,000 mm for Side 1

13.3.3.2 Track location tolerance

Within the te§ting environment specified in 7.1.1 the centrelines of the, recorded servo tracks shall be within £ (0,028

mm of the n01ninal track locations.

13.3.33 Distance of servo track and space width

- Distance Between centrelines of adjacent servo tragks shall be 0,059 mm= 0,004 mm.

- The spacef width between two radially adjacent'Servo Data shall be within 0,003 mm.

- The radial offset between centrelines of servo tracks with the same number on Side () and Side 1 shall be
1,500 mm £ 0,010 mm.

The method qf measuring distance between centrelines of adjacent tracks and space width is given in clause C.2lof

annex C.

13.3.34 Eccentricity.of the centrelines of servo tracks

The eccentricty of the centrelines of servo tracks in the radial direction shall be within 0,005 mm.

13.34 Track number

The servo track numbering identifics the tracks consecutively from the outermost track 1o the innermost track
beginning with -6,5 10 +256,5 (see figure 10).

13.4  Average Signal Amplitude of Servo Data

When two radially adjacent Servo Data have equal outputs, the Average Signal Amplitude (f,) of the Servo Data on

any servo track for onc revolution shall be less than 80% of SRA-f, and more than 3077 of SRA-f, for cach side.

24
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13.5 Fluctuation of signal amplitude of Servo Data

The displacement of the head due to the variations of the signal amplitude of Servo Data shall be measured using the
equivalent displacement of the head when it moves in the radial direction. The signal amplitude for one revolution
(39 sectors) of a track having two radially adjacent Servo Data of equal outputs shall be measured on each sector.
The Fast Fourier Transform (FFT) of the result shall then be obtained. Only the total value of the higher order
eccentricity components shall be measured, ignoring the first and second order eccentricity components. This value
shall be within = 0,001 2 mm.

The method of measurement is given in annex K.

14  Servo track layout

The seqvotrack tayout strattbeasstowm i figure t6—Servosigmals stratt-beecorded omservotrack=6;57to servo
track +256,5. Servo signals shall be composed of either an A-type Servo Identifier (SVID A) or a B4type|Servo
Identifier (SVID B) and Servo Data (SVDT).
(Servo Track numiber)
SVID | | SVDT
A 1 (-6.5)
SVID | | SVDT
8 |17 (-5.5)
SVID | | SVDT
a || (~45)
SVID | | SVDT
8 |17 (-3,5)
SVID | | SVDT
A 1 (-2.5)
SVID | | SVDT
B || 1 (-1.9)
svio | IsvoT Data Track number
—_— A 1 - (-0,5)
Data Track Data Track 000
—_1 | SVID SVDT .
———— B 2 [ (+0,5)
Data Track Data Track 001
— 1 |8VID SvWoT| L0/—
— 53 | — (+1,5)
Data Track Data Track 002
———— B | SVID | | SVDT SR o5
— FY] B 1 — (+2.5)
Data Track Data Track 003
AN S\,QD . (+3,5)
SVID SVDT
Data Track S Data Track 253
_ \;/\ID S\QDT R (+253,5)
Data Track Data Track 254
—_ 1 S\éID SV1DT —_ (+254,5)
S\/(ID SV20T (+255,5)
S\éID S\;DT (+256.5)

Figure 10 - Servo track layout
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14.1 Deviation between the data track and the servo track

On each sector, the radius of the centreline of the boundaries between two radially adjacent Servo Data and the
radius of the centreline of the following data track shall not deviate by more than 0,003 mm.

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 obtain the radius of the tracks respectively, and the deviation
shall be calculated through the following formula.

Rs +Rs,
CD = ——2—— -Rd

where
CD is the deviation between the data track and the servo tracks, in millimetres;

Rdis uwmmuwmmmm in millimetres:
Rs, is the radius of the track having two radially adjacent Servo Data of equal outputs on the same segtor; jn

millimgtres;

Rs, is the radius of the track having two radially adjacent Servo Data of equal outputs on the following segtor, in
millimegres.

14.2  Seryo area timing
The timing|of this area shall be as shown in figure 11.

SVID | |SVDT

Data Track Data Track
_ 1 |SVID SVDT -
Data Track Data Track

—_ SVID SVDT
Data Track Data Track
P SVID | |SVDT .
Data Track Data Track
—_— 1 | SVD SVDT N
—_ A 2 -
Data Track Data Track
—_ | SVID SVDT | b— 4 —
B 3\
Data Track Data Track
—_ T1 R

T> In Ts Ts
i T3 Ty Ty
Ts
T; T IE) T4 Ts
Recording time
80,0 89,6 19,2 118,4 502,4
(u seconds)
Number of bytes 12,5 14,0 3,0 18,5 78,5

Figure 11 - Servo area timing
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14.2.1 Servo Identifier

The Servo Identifier of sector 01 shall begin at a point equivalent to 48,5 bytes from the instant at which the Index
pulse occurs. The Servo Identifier of sector 02 or a following sector shall begin at a distance equal 10 666,5 bytes
from the beginning of the Servo Identifier of the preceding sector.

An A-type Servo Identifier (SVID A) shall be recorded for 12,5 bytes area. A B-type Servo Identifier (SVID B) for
12,5 bytes area.

SVID A shall be recorded on the outermost track (servo track -6,5), and SVID B shall be recorded on the servo track
-5,5 next to the outermost servo track. SVID A and SVID B shall be recorded in the same alternate manner from
servo track -4,5 to servo track +256,5.

A length of tape equal to 1,5 bytes length shall be d.c. erased after the end of SVID A or SVID B. The data track
shall begin at a distance equal to 78,5 bytes from the beginning of SVID A or SVID B.

‘The Indexputse sttt be gencrated on all tracks at a location U,35 mm from the centre Reference Line C shown in

figure 1R, and its leading edge shall indicate the beginning of each track.

Index pulse
e

0,35 mm

Track Side 1

Second orientation
hole

Disk

First orientation
hole

Hub ~_

Direction of
rotation

Side™1

Figure 12 - Location where the Index pulse is generated

14.2.2 ——Servo Data
The three types of Servo Data (SVDT 1, SVDT 2 and SVDT 3) shall be recorded as shown in Figure 10,
The Servo Data of the outermost seven servo tracks (servo tracks -6,5 to -0,5) shall be SVDT 1. The Servo Data of
other servo tracks shall be SVDT i specified by using the formula.

i=rem[(N +0,5),3]+1
where

N is the servo track number , N = -0,5 to +256,5;

rem (x,y) is the remainder when integer x is divided by integer y.
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The recording position of SVDT 1 to SVDT 3 and the servo signal shall be as follows:

a) For SVDT 1:
The area of 1,5 bytes length shall be d.c. erased from the end of the Servo Identificr. Then the 18,5 bytes long
servo signal shall be recorded, and the following area of 46 bytes length shall be d.c.erased.

b) For SVDT 2:
The area of 23 bytes length shall be d.c.erased from the end of the Servo Identifier. Then the 18,5 bytes long
servo signal shall be recorded, and the following area of 24,5 byltes length shall be d.c. erased.

¢) For SVDT 3:
The area of 44,5 bytes length shall be d.c. erased from the end of the Servo Identifier. Then the 18,5 bytes long
servo signal shall be recorded, and the following area of 3 bytes length shall be d.c. erased.

d) The SVDT servo signals shall be recorded at the flux transition frequencies of 1 250 000 fips for the first flux
transition, 625 000 ftps for following 73 flux transitions, and 1 250 000 ftps for the last flux transition
respectively.
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Figure 13 - Side 0
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Figure 15 - Side 0, top part
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Annex A

(normative)

Test for compliance

A.1  The purpose of this test is to determine whether the cartridge will maintain the proper planc of operation
within the drive. This is achieved by supporting the cartridge at defined reference zone and applying forces opposite
to the supports.

A.2  The location of the four zones a, b, ¢, d (figure A.1) is defined by
L;=80,0mm * 0,2mm
L, =E2.0 mm * 0,2 mm

Two of thes

zones, a and b, coincide with the primary and the secondary location holes, respectively.

A.3  The fest device (figure A.2) consists of a base plate on which four posts are fixed so as tocorrespond tofthe

four zones a b, ¢, d. Posts P,, P, correspond to the zones a and b, respectively. Posts P,, P, corréspond to zonds ¢

and d, respegtively. A fifth post (P,) is mounted in the middle of the plate and corresponds to the drive spindle

The dimensions of these posts are as follows (figure A.3):

Posts P, P,
d,=6,00mm * 0,01 mm
d,=3,00mm * 0,01 mm

h, = 1,00 mm max.

h, = 2,00 mm max.

d, = 12,70 mm % 0,01 mm
d, =398 mm % 0,0l mm

h, =220 mm+0'03

»

r=2|50 mm * 0,3 mm
Posts P,. P,
d; = 6,00 mm % 0,01 mm

After assembly, the upper annularsurfaces of posts P, to P, shall lic between two horizontal planes spaced 0,02{mm
apart.

A.4  The dartridge i§ Taid on these four posts and a vertical, downward force of 0,6 N is exerted simultancous y on
cach of the four zones.
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Ly
Zone ¢ {J_\Zone b
LS e
Hub access —_| |
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O
v R o
Y Zone d —/ Zone a

X

Figure A.1 - Location of the reference zones

Figure A.2 - Test device

XY \/*\A MW A/;\ﬂ

d5 d3 dl

Posts P3 - P4 Post Ps Posts Py - P2

Figure A.3 - Dimensions of the posts
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Annex B
(normative)
Measurement of light transmittance

B.1  Introduction

The following description outlines the general principle of the measuring equipment and the measuring method to be
applied when measuring the radiation (light) transmittance of the write-inhibit hole and the opacity of its cover,

For the purpose of this International Standard "light transmittance" is defined by convention as the relationship
between the reading obtained from the test device with the sample inserted and the reading obtained when no sample
is present. The transmittance value is expressed as the percentage ratio of the two readings. The essential clements
of the measuring equipment are:

- the radiati(lm source

- the photo diode

- the optical|path

- the measufing circuitry.

B.2  Descfiption of the measuring equipment

B.2.1 Radigation source

An infrared ight-emitting diode (LED) with the following parameters shall be-sed:
Wavelength at peak emission: 940 nm + 10 nm

Half-power band width: & 50 nm

B.2.2 Radirtion receiver
A flat silicop photo diode shall be used as the radiation recéiver. It shall be operated in the short circuit mode. [The
active area df the diode shall be equal to, or at the most-20 % larger than, the open arca of the aperture. This

condition gyarantees a linear dependency of the short'circuit diode current on the li ght intensity.

B.2.3 Opti¢al path (figure B.1)

The optical gxis of the sct up shall be perpendicular to the case (Side 1).
The distancd from the emitting surface of the LED to the case shall be
3.5

=
2tan o

where 3,5 is|the minirfuin’ value, in millimetres, of dimension L,, (scc 8.1.7.2).

a is the angle where the relative intensity of the LED cquals at Ieast 95 % of the maximum intensity on the opt|cal
axis.

The aperture shall have a thickness of 1,2 mm o 1.4 mm and a diameter given by
D=2 Ltan a)
l2 = (1l + 1,5 mm)

Its surfaces shall be matt black. The whole device should be enclosed within a light-tught casing.
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B.2.4 Measuring circuitry
Figure B.2 shows the recommended circuitry with the following components:

B3 |

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

LED: light-emitting diode

D Si photo diode

A: operational amplifier

R, R fecdback resistors

S: gain switch

\Y voltmeter

rking in the short circuit mode. The output voltage of the operational amplificr is given by
o=1 'R
and is therefore a linear function of the light intensity. /,_is the short circuit current of D,
R, and

f

R, shall be low-tempcrature drift resistors with an accuracy of 1 %. The following.ratio applies:

R 1

0

R 50

fl

Measuring method

The me

- Sisjset to position 0. With the write-inhibit hole open in front-0f the photodiode. The voltmeter is set
full{scale reading (100 % transmittance) by varying the output'voltage of E.

- The
tran

surements shall be taken with the case in a fixed position.

write-inhibit hole is then covered. S is set to position1. Full deflection of the voltmeter now reprg
fmittance.

ISO/IEC 13422:1994(E)

ver supply E.

tsents 2 %
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Annex C
(normative)
Method for measuring the effective track width

C.1  Width of data tracks

Erase a 7-track wide band. Record a 625 000 ftps frequency pattern in a track centred in the middle of the erased
band.

For reading use a head the gap width of which is wider than the expected track width. Move this 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 C.1 below for reading the half track widths

A and B—Thetotateffectivetrack-widthris-the sumofAsnd B
Relative output, % 1/2 effective 1/2 effective

track width  track width

- A > - B >
100
50
0

Head displacement —

Figure C.1 - Effective track width of data tracks
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C.2  Width of servo tracks and space area, pitch of servo tracks

For reading use a head the gap width of which is smaller than the expected servo track width.

C.2.1 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 C.2 below

©ISO/IEC

for reading a head displacements A, and B, defined as the half signal amplitude of the maximum amplitude V,. The
effective track width is the difference of A, and B .

C.2.2 Width
In the samg-way
Df B and A,

difference

C.2.3 Pitd
In the samgd

Relative ofitput, %

A

of space area

h of servo tracks
way, the pitch of servo tracks is the difference of the central position of A, and B(parid that of A, ¢

nd B..

-y

Effective track width
of servo tracks

[

et — |
\ Effective track width
of space area

40

Figure C.2 - Elfective track width of servo tracks
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Annex D

(normative)

Procedure and equipment for measuring flux transition spacing

D.1  General

This annex specifics equipment and the procedure for measuring flux transition spacing of data recorded for data
interchange on a 90 mm Flexible Disk Cartridge using MFM recording at 33 157 flux transitions per radian on 255
data tracks on each side.

D.2 Test equipment

D.2.1 Disk drive
The disk drive shall have a rotational speed of 360,0 rpm = 3,6 rpm averaged over one revolution’~The ayerage
angular|speed taken over 32 u s shall not deviate by more than 0,2 % from the speed averaged\over one repolution.

D.2.2 Head

D.2.2.1 Resolution
The hedd shall have an absolute resolution of 60 % 10 65 % at track 254 on each side, using the Secondary|Standard
Flexibl¢ Disk Cartridge, Reference Material JRM 6227, applying the calibration factor of the Reference Material

appropriiate to the side, and recording with the appropriate Test Rec¢ording Current.
The respnant frequency of the head shall be greater than 1 250-000 Hz. The resolution shall not be adjusted by

varying|the load impedance of the head. The resolution shdll\be measured at the output of the amplifier ddfined in
D.2.3.1

D.2.2.2 Offset angle
The offpet angle of the head shall be
d

0 = arc sin + 0 5

R

where

R_ i the nominal radiys through that transition in millimetres (see 10.2.3.1), und ¢ = 0,35 mm.

D.2.2.3 Contact
Care shall be taker 'that the heads are in good contact with the disk during tests.

D.2.3 Read channel

D.2.3.1 Read amplifier

The read amplifier shall have a flat response from 10 000 Hz 10 937 000 Hz within a 2 dB wide band, and amplitude
saturation shall not occur.

D.2.3.2 Peak sensing amplifier

Pcak sensing shall be carried out by a difterentiating and limiting amplifier or cquivalent.
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D.2.4 Time interval measuring resolution
The time interval counter shall be able to measure 2,5 s with a resolution of 5 ns or better. A triggering
oscilloscope may be used for this purpose.

D.3 Procedure for measurement

D.3.1 Flux transition spacing measurement

The flux transition spacings shall be measured by measuring the time intervals between successive peaks in the read
signal for 10° intervals of random sampling on a track, and plotting logarithmically the distribution of the time
intervals as shown in figure D.1.

The measurements-shall-be-made-at-the nntpn' of theread omp“finr opnciﬁnd n D").Q.l -

D.3.2 Flux transition spacing for all tracks
Measurement of time intervals t, to t, shall be as shown below.
L,/t, (X 100 %) and t /t, (X 100 %) correspond to 11.5.1
t/t, (>4 100 %) and t,/t; (X 100 %) correspond to 11.5.2
tg/t, (>4 100 %) and t/t, (X 100 %) correspond to 11.5.3.
t, is the shprt-term average bit cell length = 0,8 « s nominal.
Intervals which are out of specification due to Data Block splicings or index splicing may be neglected.

(6
ts
t
10°F :
{3
§
§!
104F
I=
§ 103 -
©
It
2
£
g 102 -
}—-
101_
100_
L L L

o s b2 f
0,8 1,2 1,3 1,65 1,85 2,25
Time (in to units)

Figure D.1 - Flux transition spacing distribution
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Annex E
(informative)
Data separators for decoding MFM recording

The MFM recording method gives nominal flux transition spacings of

t for the patterns 111 to 000

3t/ 2 for the patterns 100 or 001

2t for the pattern 101
The data separator should be capable of resolving a difference of 0,8 us. To achieve this with a low error rate, the
data separator cannot operate on a fixed period but should follow changes in the bit cell length.

It is recpgnized that only a data scparator based on a phase-Iocked oscillator can provide the necessary relibility
with prgsent technology.
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