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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-

natiorfa Etectrotechmical Commission) form the specialized system for worldwide . |
standgrdization. National bodies that are members of ISO or IEC participate in the

develgpment of International Standards through technical committees established

by thg respective organization to deal with particular fields of technical activity.

ISO apd IEC technical committees collaborate in fields of mutual interest. Other

internptional organizations, governmental and non-governmental, in liaison with

ISO apd IEC, also take part in the work.

In thq field of information technology, ISO and IEC have established a joint
technical committee, ISO/IEC JTC 1. Draft International Standards adopted by the
Joint technical committee are circulated to national bodies for voting. Publication
as an |International Standard requires approval by at least 75 % of the national
bodieq casting a vote.

Internptional Standard ISO/IEC 13422 was prepared by the Japanese, Industrial
Standards Committee (as JIS X 6227-1992) and was adopted, undér a special
"fast-track procedure” by Joint Technical Committee ISO/IEC JTC 1, Information
technglogy, in parallel with its approval by national bodies of ISO and IEC.

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

vi
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Introduction

This International Standard specifies the characteristics of 90 mm Flexib!

Disk

Cartridges recorded at 33 157 ftprad using modified frequency modulationre¢
on 255 tracks at 16,9 tpmm on each side using sector servo tracking.

This International Standard specifies the physical interchangeability
unrecorded disk and the format interchangeability of recorded data tracks an
tracks.

In reference to ISO/IEC 9983, Flexible Disk Caftridges conforming
International Standard are designated as ISO Type-304.

brding,

of the
i servo

to this

Vil
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Information technology - Data interchange on 90 mm Flexible Disk

C

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

1

THis International Standard specifies the characteristics of 90 mm Flexible Disk Cartridges of 10 MByte formal

ca

dafa tracks on each side. Such Flexible Disk Cartridges are identified as ISO Type 304.

It

Scope

e Lo PO, s T P L U |

pacity, recorded at 33 157 fiprad using modified frequency modulation recording and secior servo-tracking o

in
It

daja tracks and servo tracks.
Taqgether with a standard for volume and file structure, for example Interndtional Standard ISO 9293, this

In

2.]
A

requirements specified herein.

$pecifies the mechanical, physical and magnetic characteristics of the cartridge, so as to{provide physical

2  Generating systems

.3 Receiving systéms

rchangeability between data processing systems.

so specifies the method of recording, the quality of the recorded signals, the track-layout and the track formj

mational Standard provides for full data interchange between data-processing systems.
Conformance

Flexible Disk Cartridge
B0 mm Flexible Disk Cartridge is in conformance-with this International Standard if it meets all mandatory

System generating a Flexible Disk ‘Cartridge for interchange shall be entitled to claim conformance with this

dard.

System receivifig-a Flexible Disk Cartridge for interchange shall be entitled to claim full conformance with th
rnational Standard if it is able to handle any recording made on the flexible disk according to this Internatio
dard.

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

jted

- -
N
w
W

at of

is
nal

3

Nﬂl‘l‘l‘la‘. £,
VYT ITITTCIICTS

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.

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

4 efinitions
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 _drithmetically averaged value pf
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.
4.3 |data track: A discrete concentric track on which data are recorded in the data sector areas.
4.4 [Error Detecting Code: A mathematical computationyielding check bytes used for the detection of errors.

4.5 [Flexible Disk Cartridge: A flexible information recording medium consisting of a case and a disk, whig¢h
acceptq and retains information for data processirigyand associated systems, on both recording surfaces.

4.6  [flux transition frequency: The number of flux transitions per second (ftps) used for testing on the rotating digk
at a centain speed.

4.7  |hub: A centring and réferencing device attached to the disk which allows torque 10 be transmitted to the disk.
The hyb is attached to th¢centre of the disk. It ensures centring of the disk on the drive shaft in a unique angulpr
positiop.

4.8  [liner:Suitable material positioned between the case and the disk to provide cleaning action and protection frofn
abrasiqn,

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.

4.18 Reference Field: The Typical Field of the Master Standard Reference Flexible Disk Cartridge,There arg two
Reflerence Field, one for each side.

4.14 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 Flexiblg Disk Cartridge.

NOTE 2 - Secondary Standard Reference Flexible Disk Cartridges can be ordered under Part Number JRM 6227 from the Reliability Ceptre
for Electronic 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 ¢ahibration.

4.1F secondary identification hole: An identification hole previded on the case to identify the Flexible| Disk
Caitridge specified by this International Standard.

4.1r sector servo: A method of position control, where’head positioning information is recorded between scctgrs, in
which data are written and read.

4.17 servo track: A discrete concentric(track on which servo data are recorded pcrmanently in the servo sector greas.

4.1‘E shutter: A device which uncovers the head windows upon insertion of the cartridge into a drivq, and
automatically covers them upon.rémoval from the drive.

4. Standard Reférence Amplitude: The Standard Reference Amplitudes (SRAs) arce the Average Signal
Amplitudes derived from the reference tracks of the Master Standard Reference Flexible Disk Cartridge using the Test
Refording Current:

There are four'SRAs, two for ecach side:

SRIA-fis'the Average Signal Amplitude from a recording written using f, at track 000.

SRIA=f/is the Average Signal Amplitude from a recording writlen using £, 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-hole 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

5.1

52

Conventions and Notations

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 to-the left.
Negative value of numbers in binary notation are given in TWO's complement.

[n each field the data is recorded so that the most significant byte (byte 0) is‘tecorded first. Within each byt¢
the least significant bit is numbered 1 and is recorded last, the most significant bit (numbered 8 in an 8-bit

byte) is recorded first.
This order of recording applies also to the data input of the Error:Detection circuits and to their output.

Acronyms

ASA Average Signal Amplitude
EDC Error Detecting Code

FDC Flexible Disk Cartridge

FFT Fast Fourier Transform

ftprad flux transition per radian

ftps flux transition per,second
MFM Modified Frequency Modulation
SRA Standard Referénce Amplitude
SVDT Servo Data

SVID Sepvoldentifier



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

©ISO/IEC ISO/IEC 13422:1994(E)

6

6.1

General description

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.

6.2

Main elements

The¢ main elements of the Flexible Disk Cartridge are

6.3

the disk,
the liner,
the case.

Description

The case includes a central hole on one side, head windows covered with a shufter'on both sides, identification Roles

and
Thg
Thg

6.4

a write-inhibit hole.
liner is provided between the case and the disk. It comprises two Jayers of material between which the disk
disk has a central hole with a metal hub attached.

Marking of the Flexible Disk Cartridge

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

Type of flexible disk, type (both sides), mode-of recording and number of tracks, ISO Type number
Year and month of manufacture or mark thereof
Manufacturer's name or mark

lies.
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7 General requirements
7.1  Environment and transportation

71.1 Testing environment

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

temperature: 23C £2C

relative humidity: 40 % to 60 %

conditioning before testing: 24 h min.

For theltests specified in 10.3 the temperature and relative humidity shall be measured in the air immediately
surrouniding 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 th
magnetic head, shall not exceed 4 000 A/m.

W

7.1.2 Operating environment

Cartridges used for data interchange shall be capable of operating under the following ‘conditions
temperature: 10C t0 51,5C
relative humidity: 20 % t0 80 %
wet bulb temperature: less than 29°C

The temperature and the relative humidity shall be measured in the airimmediately surrounding the cartridge. It is
recommended that the rate of change of the temperature should 16t-€xceed 20°C per hour.

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

The stray magnetic field at any point on the disk surface, inicluding that resulting from the concentrating effect of th
magnetjc head, shall not exceed 4 000 A/m.

o

713 Storage environment

During|storage the cartridges shall be kept.within the following conditions
temperature: 4'C 10 53C
relative humidity: 8 % 10 90 %

The ambient stray magnetic figld-shall not exceed 4 000 A/m. There shall be no deposit of moisture on or in the
cartridge.

NOTE 3} Cartridges which‘have been stored at temperatures and humidities exceeding the operating conditions may exhibit degraded
performahce charactefistics. Such cartridges should be subjected to a conditioning period of not less than 24 h within the operating
environnient prior 19 use.

7.1.4 | - 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 fields 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

7.21 Case

Thecasemmay teconstructed frommany suitable Tmatertat suchtrat it meets e TequiTenmems of 87

7.22 Liner
The material 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 terephthalate) cogted
onfboth sides with a flexible layer of magnetic material (e.g. metal iron particles).

7.2.4 Hub
The hub shall be made of any suitable material (e.g. stainless steel alloydn)accordance with ISO 683-13, type 8).

8 Dimensional characteristics
The dimensions of the cartridge are referred to two Referen¢é Axes X and Y. They are two lines in space
intrsecting at right angles. The plane they define is the-Reference Plane XY of the cartridge.

8.1 Case

8.11 Shape (figure 13)
The case has a rectangular form, its sides shall be
L =94,0mm % 0,3 mm

L,=90,0 mm *+0.4( tm
-0,1

The radius of three of its’corners shall be
R =2,0mm=* 1,0 mm

The angle of‘ts)fourth corner shall be
w=45 +2°

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)

,=3,6mm % 0,1 mm

The dimensions of its section (see cross-section A-A in figure 13) shall be
, = 1,5 mm min.
s =0,2mm * 0,1 mm
¢ = 1,0 mm min.
10 = 2,5 mm min,

8.14.2 Secondary locating hole
The cerftre of the secondary locating hole shall be on Reference Axis X, its'distance from Reference Axis Y shall be
L,=80,0mm £ 0,2 mm

It shall have a substantially rectangular shape. Its short axis shall bé{(see cross-section B-B in figure 13)
L,=3,6 mm X 0,1 mm

Its long|axis shall be

4,=44mm X 0,2mm

The dinjensions 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 locations and dimensions of(the 1abel area of Side 0 shall be defined by
4, =3,5 mm min.

4 ,=76,5 mm max.

4,, = 60,0 mmmin.

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.


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

©ISO/IEC ISO/IEC 13422:1994(E)

8.1.6.1 Location
The location of the head windows shall be defined by
J =172 Fmm min

15 = L&yJ iiMil min.
L= 11,5 mm min,
L,=355mm £ 0,2mm

8.1.6.2 Dimensions

MM ot el o fabio Lo o oleall aa
11IC w1du‘1 Uf lht; hcud WllldUWb Sliall UC

L,=9,00mm % 0,20 mm

Q thaa re-chall-ba
S UT IV COUTTICT S OTIATT OC

R,=0,5mm % 0,1 mm
R,=0,5mm £ 0,1 mm

1.7 Write-inhibit hole (figures 13 and 14)

4.7.1 Location
centre of the write-inhibit hole shall be specified by L, and
L,,=67,75 mm £ 0,25 mm

Dimensions
dimensions of the write-inhibit hole shall be
L, =3,5 mm min.
Ly, =4,0 mm min.

Use
write-inhibit hole is intended for use either with a' mechanical switch or with an optical detector so that onl
when the hole is covered is writing on the disk possible. When covered, the closure device shall not extend out
the Reference Plane XY nor shall it deflect-by-‘more than 0,3 mm from the Reference Plane XY inside the case
the action of a force of 3 N.
Al$o when covered, the light transmittance of the write-inhibit hole area shall not exceed 1 %, when measured \
anjoptical system such as described in annex B.

8.1.8 Identificadtion holes (figures 13, 14 and 15)
The identification h¢les are provided to distinguish between the Flexible Disk Cartridge by this International
Stgndard from those specificd by ISO 8860-1, ISO/IEC 9529-1, and ISO/IEC 10994,

-

NQTE 4 - Asithe secondary identification hole is not a through-hole, it is recommended that the identification holes are detected by mech
megns.

Y
side
under

vith

anical

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 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 shall 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
The edge on which the shutter is mounted shall have a profile defined by the following dimensions:

»=80,0mm £ 0,2mm

= 76,0mm % 0,3 mm

5 = 68,0mm % 0,3 mm

,s = 64,50 mm X 0,35 mm

2 = 57,00mm * 0,35 mm

» =55,5mm £ 0,6 mm

» = 3,5 mm min,

s =17,5mm * 0,2 mm

»=17,00mm £ 0,15 mm

5 = 15,50 mm £ 0,25 mm

s = 12,50 mm % 0,25 mm
=45" +72°

B =135 * 2°

8.1.10 Shutter (figures 14 and 15)

The shufter shall slide upon insertion of the cartridge:into the drive so as to uncover the head windows, and close
automatjcally upon removal. The maximum resistance force at the fully open position shall be 1 N, and the
minimumn resistance force at the fully closed position shall be 0,2 N.

The patly along which the shutter can slide'is defined by Lgand L,

In the open position of the shutter, the distance from its leading edge to the Reference Axis Y shall be
4,=53,75 mm * 1,25 mm

The width of the windows afthe shutter shall be

4, =12,0mm £,0,2 mm

NOTE 5 -[It is a requiremgnt that the drive shall provide a mechanism whereby correct insertion of the cartridge into the drive causces the
shutter to flide so as'to 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  Disk (figure 16)
8.3.1 Diameter
The diameter of the disk shall be

D,=858mm X 0,2 mm

10
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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

Dy =25,00 mm mm

0,
0,15
THe diameter of t}

D¢ = 29,50 mm max.
THe distance from the surface of the central part of the hub to the surface of Side O of the disk shall be
L, =136 mm % 0,10 mm

when measured at a radius R,

r of the flange shall be

R, =14 mm nominal

84.2 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 first orientation hole shall have a square form defined\by
L,;=4,0 mm min.

THe position of the centre of rotation of the disk,is'defined by
L,;=1,9955mm

me¢asured from two sides of the hole. The centre of rotation shall be within 0,5 mm of the geometric centre of {he
digk.

THe radius of the four corners of this hole shall be
Rs=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 E-E ih

figure 16) shall be
8 =90" 3
= o
8.4.2:2 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,=1,0mm % 0,3 mm

8.5  Optional handling notches (figures 13 and 14)
Two handling notches are permitted. If present they shall satisty the following requirements. Their centres shall be

on a ling parallel to, and lying above, Reference Axis X at a distance;
o =7.50mm £ 0,15 mm
Their dimensions shall be
« = 3,0 mm min,
o =42mm 0,2 mm
Their dgpth below the Reference Plane XY shall be
w = 2,0 mm min,

8.6 terface between cartridge and drive (figure 17)
When the cartridge is inserted into the drive, the drive spindle engages the cartridge as shown in figure 17. The hub
is held ggainst the drive spindle by means of a magnetic attraction force.\When in this position the distance between
the hub [surface on Side 0 and planc XY shall be

« = 0,3 mm nominal
The inside dimensions of the casc with the centre plate on Sidé:} shall be

,=7,0 mm min.

,=13mm % 0,1 mm
with thd exception of the annular zone defined by £,;and L, where the thickness shall be

« = 2,5 mm max.
L, shal] be sufficiently large to ensure that.the circumference of the disk shall not touch the inside edges of the casc,
The valpe of L,, specified below is a récommended value, therefore it is stated without tolerance.

o = 22,6 mm

s = 21,7 mm £ 0,2 min

oetarictroc
CTICTTISTICS

9.1  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
8 X 10 per ‘C max.

9.3  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
5 X 10 per % of relative humidity max.

N=J

#  Torque

o

.1 Starting torque
e starting torque, without the heads loaded, shall not exceed 0,006 N m.

N-d

A.2 Running torque

when the cartridge is in operation at a speed of 360,0 rpm % 3,6 rpm,

P

D)  Magnetic characteristics
1.1 Recording area

by two radii:

20,6 mm max.

42,0 mm min.

10.2 Track geometry

=y

2.1 Number. of tracks

—

the recording areathere shall be 255 discrete concentric tracks on each side of disk.

2.2 Width of tracks
¢ widthof a recorded track shall be

e torque necessary to tumn the disk, without the heads loaded, shall be i thc’range 0,000 5N -m 10 0,002 5 N-

0,044 mm * 0,003 mm

1 LT . . pa)
N WIUMTIN ETIVUIT O alICA .

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

Oh each side the magnetic properties specified shall-be uniform in the recording arca, which shall be the area ljmited
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where
n is the track number, n = 000 to 254
x = 39,500 mm for Side 0, x = 38,000 mm for Side 1

10.2.3.2 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 lingrof-accessof the-headsshatt-be-atme-parattet toaradrat-tine-and-spaced-60;3 5 mmr fronr it (see T3]

10.2.4 Track number
The u'aor number shall be a threc-digit decimal number (from 000 to 254) for each side. It identifies thetracks

conseculively, starting at the outermost track (000).

10.3 Hunctional testing

For the purpose of the following tests the same drive unit shall be used for writing and re4ding operations, both for
the disk junder test and for the Secondary Standard Reference Flexible Disk Cartridge.

The in-cpntact condition shall be used.

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

10.3.1.1 Test conditions

Traceabjlity to the Typical Field, SRAs, resolution, peak shift’and overwrite of the Master Standard Reference
Flexible|Disk Cartridge are provided by the calibration factors supplied with each Secondary Standard Reference
Flexible[Disk Cartridge.

10.3.1.1J1  Flux transition frequency
The disK shall be tested at 360,0 rpm£-3,6 rpm. The test frequencies, expressed in flux transitions per second (ftps),
shall be
/=625 000 fips X 625-fips

A,= 1250000 ftps 1250 ftps

The frequency(ies) to be.uséd is(arc) specified for each test.

10.3.1.12  Test.Recording Current

The Tes{ Regording Current for track 000 to track 119 shall be (200 % 2) % of the current which produces the
Referende‘Field atfl 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.

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

X 100 %
ASA-f,
shall be (100 % 15) % of the same ratio for the Master Standard Reference Flexible Disk Cartridge.
’l!ris test shall be performed on both sides.

1Q.3.1.5 Peak shift
T‘Jxe average peak shift measured on the disk cartridge under test, using the methoed specified in annex H, shalljbe
(100 £ 37) % of that of the Master Standard Reference Flexible Disk Captridge when measured on the Secondary
::landard Reference Flexible Disk Cartridge under the same conditions{ This test shall be performed on track 354 on
th sides.

-lr(I‘.S.l.6 Overwrite
e overwrite ratio

Residual Average Signal Amplitude at f, after overwrite using f,

Average Signal Amplitude after first recording using f,
shall not exceed 125 % of the value of the-same ratio for the Master Standard Reference Flexible Disk Cartridge for
edch 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 Test Reqording
Current.

- Read back and note/the' Average Signal Amplitude of f,.

- Overwrite with £, for onc revolution.

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

10.3.1,7 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 artraelewith - 2 ;
direct cprrent equal to the quiescent value (Iq) of the Test Recording Current applied to the head (see figure 1). Any

playbadk signal which, when measured base-to-peak, exceeds 20 % of half the Average Signal Amplitude shall'be ap

extra pylse.
]

Figure 1 - Quiescent(value of Test Recording Current
10.3.3 Rejection criteria
10.3.3.1 Requirement for tracks
A defective position is a position where missing and/or extra pulses are detected on three consecutive passes.
10.3.3.41  Tracks 000 to 003
As initiglly received from the medium supplier, the cartridge shall have no defects for track 000 to track 003.
10.3.3.1.2 , TPracks 004 to 254
As initiglly-received from the medium supplier, the cartridge shall have no more than one defect on each track, and i

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
i:hin the testing environment specified in 7.1.1 the centrelines of the recorded data tracks shall be within|H 0,028
of the nominal track locations.

11.3 Recording offset angle (figure 2)
At the instant of writing or reading a magnetic transition, the transition shall have an angle of;

+ 0 15

6 =arcsin

where Rn is the radius through that transition in millimeters (see 10.2.3.1), and d'= 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

11.4.2
be within

1143

The nominal density of recording: shaii be 33 157 fiprad. The resuiting nominai bit ceii iength is 30,16

The long-term average bit cell length shall be the average bit cell length measured over a sector. It shall
% 1,1 % of the nominal bit cell length.

The short-term average bit cell length, referred to a particular bit cell, shall be the average of the lengths

of the precedingeightbittetis—Trstrattbe-withim 28 9% of the tong-rerm average bitcelt tengrh:

11.5  Flux transition spacing (figure 3)

The inst4ntaneous spacing between flux transition is influenced by the reading and writing process, the bit s€quence

1
(pulse crpwding effects) 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 annexes D and E.

11.5.1

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

the shortiterm average bit cell length.

11.5.2
following

1153

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

The spacing between the flux transitions of two ONEs'surrounding a ZERO shall be between 185 %

and 225 % of the short-term average bit cell length.

80% to
120% 130% to 165% | 130% to 165% 185% to 225%

18

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.

[a—y

.9 Cylinder
Al pair of tracks, one on each side, having the same track number.

[u—y

.10 Cylinder number
The cylinder 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 data 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 flux'(ransition written by the direct current (If})
(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

[

1.13, Error Detecting Code
Théawo EDC bytes are hardware-generated by shifting serially the relevant bits, specified later for each part (Pf 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.

NOTE 6 -|The servo ficldS are recorded on the servo track. The other fields of the sector and Index Gap are recorded on the data track.

12.1 Ihdex Gap

E data track

Figure 5 - Track layout

The Ind¢x-Gap commences where the leading edge of the Index pulse is detected.

Index Servo | Sector | Identifier| First Data ) / Last Data
Gap Field |Identifier | Gap Data | Block Data | Block
BlocK Gap ( \ Block Gap
< 1st Sector Lo R —39th Sector
servo track

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
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12.2.2 Address Identifier
This field shall comprise 6 bytes.

12.2.2.1 Track Address
This field shall 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)

e set to (01) on all tracks.
the sector is defective this byte shall be set to (80) on Side 0, and to (81) on Side 1.

= o

12.2.2.2 Sector number (S)

The 3rd pyte shall specify in binary notation the sector number from 01 for the 1st sector to 39 for the last sector.
The sectprs may be recorded in any order of their sector numbers.

Howevet, if a defective sector occurs it shall be allocated the sector number 39. The following valid sector shall
continuef the sequence of sector numbers from the sector preceding the defective sector:

12.2.2.3 4th Byte
The 4th pyte shall always be set to (02).

12.2.24 EDC

These two bytes shall be generated as defined in 11.13 using the bytes of the Sector Identifier starting with the first
byte set fo (A1)* (see 12.2.1) of the Identifier Mark and endifig with the 4th byte (see 12.2.2.3) of the Address
Identifier. If the EDC is incorrect the sector is defective., The relevant standard ISO 9293 for file structure and
volume $pecifies the handling of defective sectors.

12.3 Identifier Gap
This field shall comprise 22 initially recorded bytes set to (4E). These bytes may have become ill-defined due to

overwriting.

12.4 Data Block
The layqut of this field shall be as shown in figure 8.

Data Block
Data Mark Data Field EDC

12 bytes | 3 bytes 1 byte

512 bytes | 2 bytes
(00) (A1)* (FB)

Figure 8 - Data Block
22
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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).

4.3 EDC

ese two bytes shall be generated as defined in 11.13 using the bytes of the Data Block starting with the-firs| byte
st to (A1)* of the Data Mark and ending with the last byte of the Data Field.

the EDC is incorrect the sector is defective. The relevant standard ISO 9293 for file structure and volume
specifies the handling of defective sectors.

2.5 Data Block Gap
is field shall comprise first initially recorded one byte set to (4E) and 13 erase-bytes. These bytes may hay
come ill-defined due to overwriting. The Data Block Gap is recorded aftet.each Data Block and it precedep the
fpllowing Sector Identifier. After the last Data Block, it precedes the Index Gap.

[

e last Data Block Gap of the last Data Block is written even if Index occurs.
3 General requirements of the servo track recording

.1 General
e sector servo recording method is a recording technique that records the track positioning signals of the miagnetic
ad of a disk drive between the sectors in which-servo data are recorded. The track positioning information ffor the
agnetic head is recorded on the servo track;'which is located 1/2 track pitch away from each data track.
lause 13 specifies the servo track recording method and clause 14 the track format (see figure 10).

3.2 Method of recording
e Servo Identifier (SVID) signal shall be recorded at the two flux transition frequencies, specified in figure( 9,
ternately on the servo-tracks as shown in figure 10. The Servo Data (SVDT) signal shall be recorded at the ftwo

fequencies f; and £;.0n the servo tracks.
The details of the-SVDT signals are shown in 14.2.2.

Jane)

Format SVID A SVID B SVDT
Frequenc 2
quency 250 000 125 000 625 000 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 mel‘lod 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 nomyinal radius (R ) of the centrelines of all servo tracks shall be calculated by using the formula.
Rl nom.= x -0,059 n
where
n is fhe servo 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 testing environment specified in 7.1.1 the centrelines of the, recorded servo tracks shall be within £ 0,028
mm of the nominal track locations.

13.3.33 Distance of servo track and space width
- Distdnce between centrelines of adjacent servo tracks shall be 0,059 mm= 0,004 mm.
- The $pace width between two radially adjacent.Servo Data shall be within 0,003 mm.
- The yadial offset between centrelines of serva tracks with the same number on Side () and Side 1 shall be
1,500 mm = 0,010 mm.
The method of measuring distance between centrelines of adjacent tracks and space width is given in clause C.2 of
annex C

13.3.34 Eccentricity of the centrelines of servo tracks

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

13.34 Track number

The seryoctrack numbering identifics the tracks consecutively from the outermost track 1o the innermost track

beginning With -6,5 10 +256,5 (scc Tigure 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.
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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.

ISO/IEC 13422:1994(E)

:‘I Servo track Tayout
c

Identifier (SVID B) and Servo Data (SVDT).

SVID
A

SVDT
1

SviD
B

SVOT
1

SViD
A

SVDT
1

SVID
B

SVDT
1

SVID
A

SVDT
1

SvVID
B

SVDT
1

SvVID
A

SVDT
1

Data Track

SviD
B

Data Track

SVID
A

SVDT

Data Track

SVID
B

SVDT

Data Track

Data, Track

SVID

A

SVID
B

SVID

SVDT

SVDT

(Servo Track number)

Data Track number

Data Track
Data Track
SVOT| b
Data Track

Data Track

Data Track

000

001

002

003

253

(-6.5)
(-5.5)
(-4.5)
(-3.5)
(-2,5)
(-1.5)
(-0.5)
(+0,5)
(+1,5)
(+2.,5)

(+3,5)

[DE2Q BN

servo track layout shall be as shown in figure 10. Servo signals shall be recorded on servo track -6,5)t0’sefvo
track +256,5. Servo signals shall be composed of either an A-type Servo Identifier (SVID A) or a B-type Serv

[©]

A

Data Track

SVID
B

SVDT

SVID
A

SVID
B

SVDT

SVDT
3

Data Track

Figure 10 - Servo track layout

254

o097

(+254,5)
(+255,5)

(+256,5)
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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

Kand e Servo racks, 1 mitimenes;

Rd is the radius of the data track having the maximum output on the sector, in millimetres;

Rs] is the radius of the track having two radially adjacent Servo Data of equal outputs on the same sector, in
millimetres;

Rs}, is the radius of the track having two radially adjacent Servo Data of equal outputs on the follgwing sector, in
miflimetres.

14.2 | Servo 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 | 9VID SVDT N
—_ A 2 -
Data Track Data Track
—_— SVID SWoT| b———
B 3\
Data Track Data Track
—_—N\" ] 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 Index pulse shall be generated on all tracks at a location 0,35 mm from the centre Reference Line CShown

—

n

figure 12, 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 Eigure—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
seryo signal shall be recorded, and the following area of 3 bytes length shallbedc erased

d) Thg SVDT servo signals shall be recorded at the flux transition frequencies of 1 250 000 fips for the first flux
tranisition, 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 14 - Side 1
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Figure 15 - Side 0, top part
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o
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hole
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Figure 16 - Disk with hub
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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.

A2

s=80,0mm % 0,2mm
=62,0mm * 0,2 mm
Two of] these zones, a and b, coincide with the primary and the secondary location holes, respectively.

A.3  [The test device (figure A.2) consists of a base plate on which four posts are fixed so as to cormespond to the
four zopes a, b, ¢, d. Posts P, P, correspond 1o the zones a and b, respectively. Posts P,, P, ¢orrespond to zones ¢
and d, fespectively. A fifth post (P,) is mounted in the middle of the plate and corresponds,10 the drive spindle.
The dilLensions of these posts are as follows (figure A.3):

Posts P, P,

d, = 6,00 mm % 0,01 mm

d, = 3,00 mm % 0,01 mm

1, = 1,00 mm max.

h, = 2,00 mm max.

Post P,
4, = 12,70 mm % 0,01 mm
d, = 3,98 mm * 0,01 mm

h, = 2,20 mm* 00>
r =2,50 mm % 0,3 mm
Posts P,. P,

d. = 6,00mm * 0,01 mm

After apsembly, the upper annular.surfaces of posts P, to P, shall lic between two horizontal planes spaced 0,02 mm
apart.

A4 [The cartridge iSdaid on these four posts and a vertical, downward force of 0,6 N is exerted simultancously on|
cach of| the four zongs.
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Figure A.2 - Test device
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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

B.2 escription of the measuring equipment

B.2.1 Radiation source

An infrared light-emitting diode (LED) with the following parameters shall b¢ uSed:
Wavelength at peak emission: 940 nm + 10 nm

Half-power band width: & 50 nm

B.2.2 Radiation receiver

A flat gilicon photo diode shall be used as the radiation receiver. It shall be operated in the short circuit mode. The
active grea of the diode shall be equal to, or at the most20 % larger than, the open arca of the aperture. This
conditipn guarantees a linear dependency of the shoft circuit diode current on the light intensity.

B.2.3 Dptical path (figure B.1)

The oplical axis of the sct up shall be perpendicular to the case (Side 1).
The didtance from the emitting surface of the LED to the case shall be
3.5

21an a

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

a is the angle wherelthe relative intensity of the LED cquals at Ieast 95 % of the maximum intensity on the optical
axis.

The apgrture.shall have a thickness of 1,2 mm o 1.4 mm and a diameter given by
D =2 ] tan
AY 2 -7

L= +15mm)

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:

TH

~

=

Th

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

V: voltmeter

e forward current of the LED and consequently its radiation power can be varied by means of the power-Sup

is working in the short circuit mode. The output voltage of the operational amplifier is given by
Vo=1 'R,
 is therefore a linear function of the light intensity. /,_ is the short circuit current of D,
4 and R, shall be low-tempcrature drift resistors with an accuracy of 1 %. The following ratio applies:
R, 1
R T 50

fl

.3 Measuring method

e measurements shall be taken with the case in a fixed position.

S is set to position 0. With the write-inhibit hole open in front ofthe photodiode. The voltmeter is set 1o
full-scale reading (100 % transmittance) by varying the output voltage of E.

The write-inhibit hole is then covered. S is set to position:I. Full deflection of the voltmeter now represent
transmittance.

ply E.

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

incfements move and plot its amplitude versus displacement. See figure C.1 below for reading the half track widths
A and B. The total effective track width is the sum of A and B.
Relative output, % . .
P 1/2 effective 1/2 effective
track width  track width
100
50
0
Head displacement —

Figure C.1 - Effective track width of data tracks
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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.21

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
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

In thelsame way, read a head displacements A, and B, of the next servo track. The width of space area is the

differ

C.23
In the

Relati

Width of space area
nce of B, and A,

Pitch of servo tracks
same way, the pitch of servo tracks is the difference of the central position of A, and B ( and that of A, and B

SVDT 1 SVDT 2
e output, % Pitch of'servo tracks
A v,
v Ay B Az By
2 /

Y

Head displacen

- -

i —
Effective track width \_ Effective track width
of servo tracks of space area

Figure C.2 - Effective track width of servo tracks

hent
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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.

Test equipment

.2.1 Disk drive
disk drive shall have a rotational speed of 360,0 rpm = 3,6 rpm averaged over one revolution, (Fhe averagp
lar speed taken over 32 u s shall not deviate by more than 0,2 % from the speed averaged,over one revolutjon.

.2.2 Head

L.2.1 Resolution
head shall have an absolute resolution of 60 % t0 65 % at track 254 on each side, using the Sccondary Stanfard
Flgxible Disk Cartridge, Reference Material JRM 6227, applying the ealibration factor of the Reference Materig
appropriate to the side, and recording with the appropriate Test Recording Current.

resonant frequency of the head shall be greater than 1 250 000" Hz. The resolution shall not be adjusted by

ing the load impedance of the head. The resolution shall.be measured at the output of the amplificer defined
DpR.3.1.

—

n

DR.2.2 Offset angle
The offset angle of the head shall be
d

0 = arc sin +0 3

R

where

R_is the nominal radips‘through that transition in millimetres (see 10.2.3.1), und ¢ = 0,35 mm.

D2.2.3 Contact
Care shall be tdken that the heads are in good contact with the disk during tests.

DJ2.3 «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

interjals as shown in figure D.T.

The :]\easurements shall be made at the output of the read amplifier specified in D.2.3.1.
D.3.2 Flux transition spacing for all tracks

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

LAt, (X 100 %) and t /t, (X 100 %) correspond to 11.5.1

tft, (X 100 %) and t,/t; (X 100 %) correspond to 11.5.2
toft, (X 100 %) and t/t, (X 100 %) correspond to 11.5.3.
t, is the short-term average bit cell length = 0,8 x s nominal.

Interyals which are out of specification due to Data Block splicings or index splieing may be neglected.

ty

105_

104

103._

102__

Time interval count

e
(D)
I

10°F

Il I 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
dafa separator cannot operatc on a fixed period but should follow changes in the bit cell length.

It is recognized that only a data scparator based on a phase-locked oscillator can provide the necessary reliabilit
with present technology.
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