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INTERNATIONAL STANDARD

ISO/MEC 10994:1992 (E)

Information technology - Data interchange on 90 mm flexible disk cartridges using
modified frequency modulation recording at 31 831 ftprad on 80 tracks on each
side - ISO Type 303

Section1——General

1 Scope

This (International Standard specifies the characteristics of 90 mm flexible disk cartridges re¢corded at

31 83l ftprad using modified frequency modulation recording, on 80 tracks on each side. Such fl
cartriiges are identified as ISO Type 303.

It spe

t 'r'PlfIPQ the mechanical, nhvemal and magnet

changeability between data processing systems.

exible disk

It alsp specifies the method of recording, the quality of the recorded signals, the track layout and the track
form1:

Together with ISO 9293, this International Standard provides for full data interchange between data|processing
systems.

2 Conformance

A 90[mm flexible disk cartridge is in conformance with. this International Standard if it meets all jmandatory
requifements specified herein.

3 Normative references

The following standards contain provisions which, through reference in this text, constitute provisipns of this
International Standard. At the time of publication, the editions indicated were valid. All standards arq subject to
revisibn, and parties to agreements -based on this International Standard are encouraged to investigate the
possibility of applying the most_recent editions of the standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards

ISO §83-13:1986 - Heat-trediable steels, alloy steels and free-cutting steels - Part 13: Wrought stainless st¢els

ISO 8860-1:1987 - Information processing - Data interchange on 90 mm (3.5 in) flexible disk cartridges using
modifiied frequency modulation recording at 7 958 fiprad on 80 tracks on each side - Part 1: Dimensional, physical

agnetic characteristics

ified frequency modulation recording at 7 958 fiprad on 80 tracks on each side - Part 2: Track for

293:1987 - Information processing - Volume and file structure of flexible disk cartri
interchange

860-2:1987 - Information processing - Data interchange on 90 mm (3,5 in) flexible disk cartrf

dges using
t

iformation

ISO 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 -
physical and magnetic characteristics

Part 1: Dimensional,

ISO 9529-2:1989 - Information processing systems - Data interchange on 90 mm (3,5 in) flexible disk cartridges
using modified frequency modulation recording at 15 9i6 fiprad, on 80 tracks on each side - Part 2: Track format

ISO/IEC 9983:1989 - Information processing systems - L:esignation of unrecorded flexible disk cartridges.
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4 Definitions

For the purpose of this International Standard the following definitions apply.

4.1 Average Signal Amplitude: The Average Signal Amplitude for a track is the arithmetically averaged value of
the output voltages measured peak-to-peak over the whole track.

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

4.3 direction of rotation: The direction of rotation shall be counter-clockwise when looking at Side 0.

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

4.5 erasegbility: The eraseability is the ratio (percentage) of the residual Average Signal Amplitude; after efasing
the original signal, to the original Average Signal Amplitude on the specified track and atCthe specified flux
transition fensity.

4.6 formdtting: Writing the proper control information establishing the physical cylinders and the addresses of
physical rgcords on the surfaces of the flexible disk.

4.7 hub: A centring and referencing device attached to the disk which allows torque to be transmitted {o the
disk. The hub is attached to the centre of the disk. It ensures centring of the-disk on the drive shaft in a ynique
angular pqgsition.

4.8 in-conltact: An operating condition in which the magnetic surfacé.of the disk is in physical contact with the
magnetic leads.

4.9 Index| The signal generated in the index transducer of the drive by the drive spindle once per revolutioh.

itiplization: Writing any information initially required to be on the flexible disk cartridge, e.g. the
bel, prior to the commencement of general processing use.

4.11 line pof access: The straight line described by the centre of the gap of the read/write head as it is positioned
from Track 00 to Track 79.

4.12 liner: Suitable material positioned between the case and the disk to provide cleaning action and protgection
from abrasion.

4.13 Master Standard Reference Flexible Disk Cartridge: A reference flexible disk cartridge selected as the
standard flor reference fields, signal“amplitudes, resolution, peak shift, and reference erase field. Track G0 and
Track 79 ¢n both sides are declared as reference tracks.

The refergnce tracks are calibrated at 300 r/min.

NOTE 1 - This Master Standard has been established by the Physikalisch-Technische Bundesanstalt (PTB), Bundesallee 100, |D-3300
Braunschwedig, Germany.

4.14 Reference Erase Field: The Reference Erase Field is the DC field which causes an eraseability of 5 % when
measured [for-the Master Standard Reference Flexible Disk Cartridge.

There are two Reference Erase Fields, one for each side.

4.15 Reference Field: The Reference Field is the Typical Field of the Master Standard Reference Flexible Disk
Cartridge. There are two Reference Fields, one for each side.

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

NOTE 2 - Secondary Standard Reference Flexible Disk Cartridges can be ordered from PTB, Lab. 1.41, under Part Number RM 10994
until the year 2001.

It is intended that these be used for calibrating tertiary cartridges for use in routine calibration.
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4.17 shutter: A device which uncovers the head window upon insertion, and automatically covers them upon
removal from the drive.

4.18 Side: Side 0 is the side engaged by the spindle. Side 1 is the opposite side.

4.19 Standard Reference Amplitude: The Standard Reference Amplitudes (SRAs) are the Average Signal
Amplitudes derived from the reference tracks of the Master Standard Reference Flexible Disk Cartridge using the
Test Recording Current.

There arefour-SRAs—twoforeach-side:

SRA-1f is the Average Signal Amplitude from a recording written using 1f at Track 00.
SRA-2f is the Average Signal Amplitude from a recording written using 2f at Track 79.

4.20 Test Erase Current: The erase current between 148 % and 152 % of the erase current which produces the
Reference Erase Field at test frequency 1f on track 00.

4.21 Test Recording Current: The current between 198 % and 202 % of the_cufrent which progluces the
Reference Field at 2f on Track 79. There are two Test Recording Currents, one for. each side.

4.22 Typical Field: The minimum recording field which, when applied to.a’flexible disk cartridge, fauses an
average signal amplitude equal to 95 % of the maximum Average Signal Amplitude when taken as a fynction of
the recprding field at the specified track and flux transition density.

5 General description
5.1 Dnawings

In the gnclosed drawings:

- Figyre 7 shows side 0 and enlarged cross-sectigns through the location holes;
- Figpre 8 shows Side 1;

- Figyre 9 shows at a larger scale the upper part of Side 0 without shutter;

- Figure 10 shows the disk with hub;

- Figure 11 shows the interface-between the cartridge and the drive.

5.2 Main elements

The main elements of the flexible disk cartridge are

- the disk,
- the liner,
- the case:

5.3 Ddscription
The ceIlridge is of a substantially square form. It includes a central hole on one side, a head window on both
sides, an identification hole and a write-inhibit hole.

The liner is provided between the case and the disk. It comprises two layers of material between which the disk
lies.

The disk has a central hole with a metal hub attached.
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Section 2 - Environments, mechanical and physical characteristics
6 General requirements

6.1 Environment and transportation

6.1.1 Testing environment

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

temperature :23°C 2 2°C
relptive humidity 140 % to 60 %

conditioning before
testing : 24 h minimum

For the tests|specified in 9.3 the temperature and the relative humidity shall be measured lin)the air immediapely
surrounding [the cartridge drive. For all other tests the temperature and the relative humiidity shall be measyred
in the air immediately surrounding the cartridge.

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

6.1.2 Operatfing environment

Cartridges uged for data interchange shall be operated under the following conditions:
teperature :10 °Cto 51,5 °C
relative humidity 120 % to 80 %
wdt bulb temperature : less than 29.2C

The temperdture and the relative humidity shall be measured in the air immediately surrounding the cartridgg. It
is recommended that the rate of change of thé temperature should not exceed 20 °C per hour. It is also
recommenddd that the temperature and the relative humidity conditions when reading a cartridge are not at|the
opposite extfemes to the conditions when_it.was recorded.

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

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

6.1.3 Storage environment
During storgge the cartridges shall be kept within the following conditions:
temperature :4°CtoS53°C

relative humidity :8 % to 90 %

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

NOTE 3 - Cartridges which have been stored at temperatures and humidities exceeding the operating conditions may exhibit degraded
performance characteristics. Such cartridges should be subjected to a conditioning period of not less than 24 h within the operating envi-

ronment prior to use.
6.1.4 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 extraneous matter. It is recommended that a
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sufficient space exists between cartridge and outer surface of the final container, so that risk of erasure due to
stray magnetic fields will be negligible.

It is recommended that the following conditions are not exceeded:

temperature :-40 °C to 60 °C
maximum rate of

temperature change : 20 °C per hour
relative humidity T8 % 10 90 %

Ther:J:hould be no deposit of moisture on or in the cartridge.
6.2
6.2.1 Case

terials

The cdse may be constructed from any suitable material such that it meets the requiréments of 7.7.

6.2.2 Liner

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

6.2.3 Disk

The djsk may be constructed from any suitable material (e.g. bifaxially oriented polyethylene terephthalate)
coated| on both sides with a flexible layer of magnetic material (e.g.‘barium ferrite).

6.2.4 Hub

The huyb shall be made of any suitable material (e.g. stainless steel alloy according to ISO 683-13, type 8)

7 Dimensional characteristics

The dimensions of the cartridge are referred*te’ two Reference Axes X and Y. They are two line§ in space
intersgcting at right angles. The plane they, define is the Reference Plane XY of the cartridge.

7.1 Chse
7.1.1 Shape (figure 7)
The cgse has a rectangular form, its sides shall be

Ly = 94,0 mm £-0;3 mm

+ 0,4
90,0'mm mm
-0,1

Ly

The rgdius of“three of its corners shall be

Ry =20mm * 1,0 mm

The angle of its fourth corner shall be
W = 45° + 2°

7.1.2 Thickness

In the area extending 8,5 mm from each of the two edges as shown in figure 8, the thickness of the case shall be
Ey = 33mm + 0,2 mm

When the cartridge is inserted in the test gauge specified in annex G, a force of 0,2 N maximum, applied to the
centre of the back edge shall cause the cartridge to pass through the gauge.
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The edge radius shall be

R
7.1.3 Hub a
On Side 0 t

2 = 0,40 mm * 0,25 mm
ccess hole (figure 7)

here shall be a hub access hole the diameter of which shall be

D; = 26,50 mm min.

The positio
I
L
7.1.4 Locat,

r-of-the-eentre-of-this-holeshal-be-defined-by
4

+

40,00 mm 0,15 mm

3

4 = 31,00 mm % 0,15 mm

ing holes (figures 7 and 9)

7.1.4.1 Primmary locating hole

The centre(of the primary locating hole shall be at the intersection of Reference Axes X'and Y.
Its diametef shall be

D;[= 3,6 mm * 0,1 mm
The dimensgions of its section (see cross-section A-A in figure 7) shall be

D3 |= 1,5 mm min.

LgF 0,2mm % 0,1 mm

Lg F 1,0 mm min.

Lol 2,5 mm min.

7.1.4.2 Secondary locating hole

The centre
be

Ls
It shall hav
Le

of the secondary locating hole shall. be;on Reference Axis X, its distance from Reference Axis Y

= 80,0 mm % 0,2 mm
e a substantially rectangutar-shape. Its short axis shall be (cross-section B-B in figure 7)

= 3,6 mm = 0,1 mm

Its long axis shall be

Ly

The dimen

= 44 mm *.0;2 mm

ions D3\Lg, Lg and L of the cross-section of the secondary locating hole are as specified in 7.1

7.1.5 Labe] area
7.1.5.1 Side_OAfigure 7)

The locations and dimensions of the label area of Side 0 shall be defined by

Ly =

Ly
Ly

3,5 mm min.
76,5 mm max.

60,0 mm min.

7.1.5.2 Side 1 (figure 8)

The locations and dimensions of the label area of Side 1 shall be defined by

Ly

3,5 mm min.

shall

4.1.
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Li; = 76,5 mm max.

Ly = 20,0 mm min.

7.1.6 Head windows (figure 9)

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

7.1.6.1 Location

The logation of the head windows shall be defined by

7.1.6.2 Dimensions

The width of the head windows shall be

The radius of their corners shall be

The radius of their upper edge shall be

7.1.7 Write-inhibit hole (figure 8)

7.1.7.1] Location

The cq

7.1.7.2 Dimensions

The d

7.1.7.3 Use

The write-inhibit hole is intended for use either with a mechanical switch or with an optical detector so

when
outsid
under

Lis = 12,3 mm min.

Lip = 11,5 mm min.

Ly7 = 35,5 mm * 0,2 mm

Lig = 9,00 mm * 0,20 mm

R3 = 0,5mm * 0,1 mm

Rs = 0,5mm * 0,1 mm

Lig = 67,75 mm * 0,25 mm

imensions of the write-inhibit:hole shall be
Lo = 3,5 mm min.

Ly = 4,0 mm min:

e the Reéference Plane nor shall it deflect by more than 0,3 mm from the Reference Plane insid
the“action of a force of 3 N.

ntre of the write-inhibit hole shall be on Reference Axis Y. Its distance from Reference Axis X shiall be

that only

the hole(is ‘covered is writing on the disk possible. When covered, the closure device shall not extend

e the case

Also whemtovered;thetighttramsmittanceof the—write-inhibit-hole—area—shall-not-exeeed—1%-—when' measured
with an optical system as described in annex B.

7.1.8 Identification hole (figures 7 and 8)

The identification hole is provided to distinguish between the flexible disk cartridge specified by this International
Standard from those specified by 1ISO 8860 and ISO/IEC 9529.

NOTE 4 - As no specification is given in 1SO 8860 and 1SO/IEC 9529 for the opacity of the case, it is recommended that detection of the

identification hole is by mechanical means.
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7.1.8.1 Location

The position of the centre of the identification hole shall be specified by Ls and
Lsy = 62,25 mm % 0,25 mm

7.1.8.2 Dimensions

The dimensions of the identification hole shall be

Lsg = 3.5 mm min.

Lsgl = 4,0 mm min.

7.1.9 Profile of the shutter edge of the case (figures 7 and 9)

The edge dn which the shutter is mounted shaii have a profiie defined by the following dimensipns:

Loyl = 80,0 mm
Loyl = 76,0 mm
Lo4 = 68,0 mm
L,od = 64,50 mm
Lod = 57,00 mm

+

+

+

+

+

0,2 mm

0,3 mm

0,3 mm
0,35 mm
0,35 mm

Ly = 55,5 mm * 0,6 mm

Lod = 3,5 mm min.

Ly = 17,5 mm * 0,2 mm

L3 = 17,00 mm
L3y = 15,50 mm
Lsd = 12,50 mm
o = 45° + 2°
Bl = 1350 + 2

W =45° % 2°

<+

+

+

o

0,15 mm
0,25 mm
0,25 mm

7.1.10 Shugtter (figures 8 and 9)

The shuttdr shall slide upor-insertion of the cartridge into the drive so as to uncover the head windows, and

close

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

minimum [resistance_force at the fully closed position shall be 0,2 N.
The path glong which the shutter can slide is defined by L5 and Lg.

In the open position of the shutter, the distance from its leading edge to the Reference Axis Y shall be

Ly = 53,75 mm % 1,25 mm

The width of the windows of the shutter shall be

L3z = 12,0 mm + 0,2 mm

NOTE 5 - It is a requirement that the drive shall provide a mechanism whereby correct insertion of the cartridge into the drive causes

the shutter to slide so as to uncover the head windows.

7.2 Liner

No part of the liner shall protrude by more than 0,2 mm into the head access windows.
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7.3 Disk (figure 10)

7.3.1 Diameter

The d

iameter of the disk shall be
D4 = 858 mm * 0,2 mm

7.3.2 Thickness
The thickness of the disk shall be

The h

E, = 0,080 mm + 0,008 mm

7.4 HIb (figure 10)

b shall have a central part and a flange.

7.4.1 Dimensions

The dipmeter of the central part shall be

+ 0,00
Ds = 25,00 mm mm
- 0,15

The diameter of the flange shall be

Dg = 31,15 mm max.

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

when

Lis = 1,36 mm % 0,10 mm
measured at a radius Ry

R7 = 14 mm nominal

7.4.2 Hub orientation holes (figure 10)

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

7.4.2.1

The f

First orientation hole
irst orientation hole shall haye a square form defined by

L3s = 4,00 mm min!

The pgsition of the centre of rotation of the disk is defined by

L3g = 1,9955-mm

measufed from’\two sides of the hole. This centre of rotation shall be within 0,5 mm of the geometric

Ther

the djk.

dius of the four corners of this hole shall be

Rs = 1,0 mm % 0,3 mm

7.4.2.2 Second orientation hole

centre of

The position and dimensions of the sides of the rectangular second orientation hole are referred to two radial

Refer

ence 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

L3z; = 80 mm % 0,3 mm

*
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L3g
These sides
L3g
Lag

The radius

= 4,5 mm min.

shall be parallel to lines A and B, respectively, at a distance:
= 2,0 mm % 0,2 mm

= 10,00 mm * 0,15 mm

of one corner of this hole shall be

Re =20 mm + 01 mm

The radius

Rs

7.5 Optionjal handling notches (figures 7 and 8)

Two handli
Their centr
Ly

Their dime

Lg|=
La3|=

Their depth

Lag

7.6 Interfdce between cartridge and drive

When the ¢
hub is held
between th

L4
The inside
Dy
E;
with the ex
E4
L47 shall b

bf the three other corners shall be

F 1,0 mm £ 0,3 mm

ng notches are permitted. If present they shall satisfy the following requirements.
s shall be on a line parallel to, and lying above, Reference Axis X at a distance
= 7,50 mm * 0,15 mm

hsions shall be

= 3,0 mm min.

42 mm + 0,2 mm

below the Reference Plane shall be

= 2,0 mm min.

fartridge is inserted into the drive, the drive spindle engages the cartridge as shown in figure 11.

e hub surface on Side 0 and plane X¥.shall be

= 0,3 mm nominal

dimensions of the case on Side 1 shall be

= 7,0 mm min.

= 1,3 mm + 0,1 mm

ception of the-annular zone defined by L47 and L4g where the thickness shall be
= 2,5 mm-max.

e sufficiently large to ensure that the circumference of the disk shall not touch the inside edges o

case. The vﬁue of L47 specified below is a recommended value therefore it is stated without tolerance.

L4 = 22,6 mm

Lag

against the drive spindle by means of.a_magnetic attraction force. When in this position the dist

The
lance

f the

= 21,7 mm % 0,2 mm

7.7 Compliance

When the cartridge is constrained in the manner described in annex A, the cartridge shall be in contact with posts

P1 to P4.

10
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Physical characteristics

8.1 Flammability

The disk, case and liner components shall be made from materials that, if ignited from a match flame, do not

contin

ue to burn in a still carbon dioxide atmosphere.

ennmee tlancceenl Awnnamotinam Af ¢l AL
1CAL LIICH 1Ildl TAPalidIvIL Ul LIIC UDdA

The coefficient of thermal expansion of the disk shall be

83 C

The cqefficient of hygroscopic expansion of the disk shall be

84 T

8.4.1 Starting torque

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

8.4.2

The tq

Sectipn 3 - Unrecorded flexible disk cartridge

9
9.1 R

On e
limit

92 T

9.2.1 Number of tracks

In the
centre

9.2.2 Width of tracks

The W

pefficient of linear hygroscopic expansion of the disk

(0 to 15) x 10 per percent of relative humidit
y

rque

unning torque without heads loaded

Magnetic characteristics

pcording area

h side the magnetic properties specified ‘shall be uniform in the recording area, which shall b
by two radii:

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

rack geometry

recording area-there shall be 80 discrete concentric tracks on each side of the disk. The distand
ines of adjacent tracks shall be 0,187 5 mm.

idth-of a recorded track shall be

rque necessary to turn the disk shall be in the range 0,000 5N-m to 0,002 5 N-m when the cartridge is in
operatjion at a speed of 300 r/min * 3 r/min.

e the area

e between

0415 mm * 0.008 mm

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

9.2.3 Track location

9.2.3.1 Nominal locations

The nominal radius (R,) of the centrelines of all tracks shall be calculated by using the formula:

where

Rp =x-0,1875n

n is the track number, n = 00 to 79.

11
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X
X

= 39,500 0 mm for Side 0

38,000 0 mm for Side 1

9.2.3.2 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 (6.1.1).

9.2.3.3 Line
The line of
9.2.4 Track

The track n
consecutivel

9.3 FunctiJilal testing

For the pur

operations,

in-contact condition shall be used.

of access of the read/write heads

hceess of the read/write heads is a line parallel to a radial line and spaced 0,35 mm from it (see 10

number

umber shall be a two-digit decimal number (from 00 to 79) for each side. It identifies-the tr
, starting at the outermost track (00).

pose of the following tests the same drive unit (see annex J) shall be used'for writing and rea
both for the disk under test and for the Secondary Standard Reference Flexible Disk Cartridge.

3).

hcks

ding
The

In order to reduce the measurement uncertainty, it is recommended that there be a consistent numbef of
revolutions petween consecutive write and read operations.

The drive shall have a combined head consisting of an erase head and-a read/write head. The erase head shall be
located ahedd of the read/write head, so that it erases previously written data before the new data is written by
the read/wr‘iIe head. The gap width of the erase head shall be larger than that of the read/write head, to preyent
previously written data from being left on either side of the newly written data.

The Test Rgcording Current and the Test Erase Current shall be determined according to the method specified in
annex K.

Unless othe

by the erase

9.3.1 Surface tests

The magnet
9.3.1.1 Test

The disk shall be tested at 300\i/min * 3 r/min. The test frequencies, expressed in flux transitions per se

(ftps), shall
1f = 500 0

2f = 1 000 00O ftps

The frequency(ies) to be used is(are) specified for each test.

9.3.1.2 Typi

Fwise specified, when writing the new data, the previously written data shall be simultaneously er
head.

c properties of both surfaces/are defined by the testing requirements given below.

conditions

be:

0 ftps * S500-ftps
+/1 000 ftps

Tield

hsed

ond

The Typical Field of the disk under test shall be between 80 % and 120 % of the Reference Field. It shall be
measured using 2f on Track 79 on both sides.

9.3.1.3 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 Amp

litude shall be

Track 00, using 1f: less than 130 % of SRA-1f,
Track 79, using 2f: more than 80 % of SRA-2f.

12
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test shall be performed on both sides.

9.3.1.4 Resolution

After recording on Track 79, using the Test Recording Current, the ratio

The
withi
meas

9.3.1.6 Eraseability

AC blk erase the disk under test. On Track 00 record at 1f using the Test Recording Current for one
Erasq for one revolution using the Test Erase Current with the read/writé head turned off.

The rfatio

shall
This

bandwidth of 3 kHz to 5 kHz, and with a signal-to-noise ratio of at least 10 dB referred to the 3 % va

used.

9.3.117 Modulation
Modylation shall be

The
track

gverage peak shift measured on the disk cartridge under test, using the method specified in annex
h the range 63 % to 137 % of that of the Master Standard Reference Flexible Disk Cart
red on RM 10994 under the same conditions. This test shall be performed on Track 79 on both

Average Signal Amplitude using 2f

x 100 %
Average Signal Amplitude using 1f

Residual Average Signal Amplitude after.erasing

x 100 %
Average Signal Amplitude after firstrecording using 1f

be less than 3 %.

test shall be performed on both sides, and' a frequency-selective voltmeter or a similar de\]

Both the numerator and the denominator shall be determined using this device.

Maximum mean - Minimum mean

x 100 %
Maximum mean + Minimum mean

with the miaximum amplitudes, and the minimum mean shall be that in the respective par

H, shall be
idge when
des.

revolution.

ice with a
ue shall be

maximum mean\shall be the average value of the amplitude modulated output voltage in that part of the

t with the

minimum amplitudes. Output voltage shall be measured peak-to-peak; averaging shall be done over gbout 2 000

consdcutive flux transitions.

On Track 00 using 1f and on Track 79 using 2f, modulation shall be less than 10 %.

This
9.3.2

test shall be performed on both sides.

Track quality tests

These tests shall apply to all 80 tracks at the defined positions on each side. The appropriate Test Recording
Current shall be used.

9.3.2.1 Missing pulse

Write a track with 2f and measure the Average Signal Amplitude. Any playback signal which, when measured
base-to-peak, is less than 45 % of half the Average Signal Amplitude of the track, shall be a missing pulse.

13
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9.3.2.2 Extra pulse

Write a track with 2f and measure the Average Signal Amplitude. Then erase the track for one revolution with a
direct current equal to the quiescent value of the Test Recording Current applied to the read/write head and the
Test Erase Current applied to the erase head. The polarity of the magnetic field produced by the read/write head
shall be the same as that produced by the erase head. Any playback signal which, when measured base-to-peak,
exceeds 20 % of half the Average Signal Amplitude shall be an extra pulse.

9.3.3 Rejection criterion

9.3.3.1 Defe

A track on
passes shall

between pui

9.3.3.2 Reqyirement for tracks

As initially feceived from the medium supplier, the cartridge shall have no defective tracks.
9.3.3.3 Rejesrted cartridge

A cartridge which does not meet the requirements of 9.3.3.2 shall be rejected.

Section 4 |- Recording method and track format

10  General requirements

10.1 Mode

The mode df recording shall be Modified Frequency Modulation (MFM) for which the conditions are:
-af

-af

Exceptions
10.2 Track
For the pu

actual temp
range of o
+ 0,028 mr

10.3 Recor

At the instant of writing or reading a magnetic transition, the transition shall have an angle of:

fling offset angleAfigure 1)

rtive track

which one or more missing and/or extra pulses are detected in the same position(s) on gonsecy
be a defective track. The applicable number of consecutive passes shall be a matter_for-agreen
chaser and supplier.

pf recording

ux transition shall be written at the centre of \€ach bit cell containing a ONE,
ux transition shall be written at each cell' boundary between consecutive bit cells containing ZER(
o this are defined in 10.12.

location tolerance of the recorded flexible disk cartridge

pose of this Section, the nominal track locations specified in 9.2.3.1 require compensation for
erature using the nominal value of the coefficient of thermal expansion specified in 8.2. Over
perating environment.specified in 6.1.2, the centrelines of the recorded tracks shall be w
h of these compensated nominal track locations.

d

f.'= arc sin ( ) + 0° 9'

tive
hent

the
the
thin

Rn

where Ry, is the radius through that transition (see 9.2.3.1).

14
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104

10.4.

10.4.]
within = 3,0 % of the nominal bit cell length.

10.4.
of thie preceding eight bit cells. It shall.be within * 8 % of the long-term average bit cell length.

10.5

The
sequ

of thie peaks in the signal when reading. Tests shall be carried out according to annexes D and E.

10.5]

shor

10.5
shall

ISO/IEC 10994:1992 (E)

—J
\ Track

-

Y
\
\j TTack centrefine
’
rd
-

Direction
\ i of rotation
~ —
P ————
—_— l«— d = 0,35 mm
Line of
access

Figure 1 - Recording offset angle

Density of recording
[l The nominal density of recording shall be 31(831 ftprad. The resulting nominal bit cell length ig

2 The long-term average bit cell length shall be the average bit cell length measured over a sector

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

Flux transition spacing (figure 2)

instantaneous spacing between flux transitions is influenced by the reading and writing proc
ence (pulse crowding-effects) and other factors. The locations of the transitions are defined as t

1 The spacing between the flux transitions of a sequence of ONEs shall be between 80 % and 1]
-term average bit cell length.

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

31,4 prad.
. It shall be

the lengths

ess, the bit
he locations

20 % of the

following it

10.5.3 The spacing between the flux transitions of two ONEs surrounding a ZERO shall lie between 185 % and

225

% of the short-term average bit cell length.
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¥=====————L=a=====

80% 130% 130% 185%
to to to to
120% 165% 1654 225%

Figure 2 - Flux transition spacings

10.6 Average Signal Amplitude

For each sige the Average Signal Amplitude on any track of the interchanged flexible disk cartridge shall be
than 160 % |of SRA-1f and more than 40 % of SRA-2f.

10.7 Byte
A byte is a group of eight bit-positions, identified B} to Bg:
The bit in efch position is a ZERO or a ONE.

10.8 Sector

All tracks s]all be divided into 36 sectors of 512 bytes.
10.9 Cylinger
A pair of tracks, one on each side{ having the same track number.

10.10 Cylinder number

The cylinder number shalhbe’a two-digit number identical with the track number of the tracks of the cylinden.

10.11 Data|capacity©f)a track

The data capacity\of a track shall be 18 432 bytes.

10.12 Hexadecimal notation

Hexadecimal notation shall be used hereafter to denote the following bytes:

(00) for (Bg to By) = 00000000
(01) for (Bg to B;) = 00000001
(02) for (Bg to B;) = 00000010
(4E) for (Bg to B;) = 01001110
(FE) for (Bg to B;) = 11111110
(FB) for (Bg to B;) = 11111011
(A1)* for (Bg to B;) = 10100001

In byte (A1)* the boundary transition between B3 and B4 is missing.

16
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10.13 Error Detection Characters (EDC)

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:

X164 12 4 45 4 4

11 Track layout

Formatting of a track shall commence with the occurrence of Index. Index shall occur within 440 uJ from the
instanf at which the Reference Line B (see 7.4.2.2) is parallel to the line of access. During_formatting the
rotatignal speed of the disk shall be

- averaged Index-to-Index : 300 r/min + 1,5 %
- averaged over a sector : 300 r/min * 3,0 %

After formatting, there shall be 36 sectors on each track. The layout of each track-shall be as follows:

First |Data Last Data T K
idi rad
Index Sector Ide(r;tldler Data |Block Data Block .
. a
Gap Identifier ap Block | Gap Block Gap P
¢ 1st Sector 36th Sector —P

Figure 3-\Track layout
11.1 Index Gap

At nominal density, this field shall comprise_146 bytes of unspecified content (except that there shall be no
(A1)*ibytes). Some of the first bytes may have become ill-defined due to overwriting.

11.2 S$ector Identifier

The lgyout of this field shall be as follows:

Sector lIdentifier
Identifier Mark Address Identifier
Track Address S EDC
12"bytes 3 bytes 1 byte c Side 1 byte
{00) (A * (FE) 1+ byte | 1Dyte 1 byte o) 2 bytes
4 (00) or (01) At

Figure 4 - Sector Identifier

11.2.1 Identifier Mark
This field shall comprise 16 bytes:

17
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12 (00)-bytes
3 (Al)*-bytes
1 (FE)-byte

11.2.2 Address Identifier

This field shall comprise 6 bytes.

11.2.2.1 Trac

k Address

This field shall comprise 2 bytes.

a)

b)

Cylinder Number (C)

This field shall specify in binary notation the cylinder number from 00 for the: ‘outermost

cylinder to 79 for the innermost cylinder.
Side Number (Side)

This field shall specify the side of the disk. On Side 0, it shall be (00) on\all tracks. On Side
shall be (01) on all tracks.

11.2.2.2 Sector Number (S)

The 3rd byte shall specify in binary notation the sector number from 01 for the 1st sector to 36 for the

sector.

The sectors may be recorded in any order of their sector rumbers.

11.2.2.3 4th Byte

The 4th byt¢ shall always be a (02)-byte.

11.2.24 ED

These two hytes shall be generated as defined in 10.13 using the bytes of the Sector Identifier starting with

last

the

first (A1)*-byte (see 11.2.1) of the Identifier Mark and ending with the 4th byte (see 11.2.2.3) of the Address

Identifier.

If the EDC [is incorrect the sector is defective. The relevant standard for file structure and labelling specifies

handling of defective sectors.

11.3 Identifier Gap

This field shall comprise 41Cinitially recorded (4E)-bytes. These bytes may .have become ill-defined due

overwriting.

11.4 Data lllock

The layout

f this-field shall be as follows:

the

18
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11.4.2

This fiield shall comprise 512 bytes.

If it
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Data Block
Data Mark Data Field EDC
12 bytes 3 bytes 1 byte
(00) (AI)* (EB) 512 bytes 2 bytes

Figure 5 - Data Block

Data Mark
eld shall comprise 16 bytes:

12 (00)-bytes
3 (Al)*-bytes
1 (FB)-byte.

Data Field

comprises less than the requisite number of data\‘bytes, the remaining positions shall be

filled with

h the first

td due to

(00)-bytes.

114.3 EDC

Thesel two bytes shall be generated as defined™in’ 10.13 using the bytes of the Data Block starting wit
(Al)*-byte 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 for file structure and labelling specifies the
handljng of defective sectors.

11.5 Pata Block Gap

This field shall comprise-83/ initiaily recorded (4E)-bytes. These bytes may have become ill-defing
overwriting. The Data~Block Gap is recorded after each Data Block and it precedes the follow

Identifier. After the {ast Data Block, it precedes the Track Gap.

11.6

This 14
has o4

Track Gap

ield shallfollow the Data Block Gap of the last sector. (4E)-bytes are written until Index occur
bcurred during writing of the last Data Block Gap, in which case there shall be no Track Gap.

ing Sector

5, unless it

12

Coded representation of data

12.1 Byte coding

When the coding method requires it, the Data Field shall be regarded as an ordered sequence of 8-bit bytes.

Within each byte the bit positions shall be identified by Bg to Bj. The high-order bit shall be recorded in
position Bg and the low-order bit in position B. The sequence of recording shall be high-order bit first.

When the data is encoded according to an 8-bit code, the binary weights of the bit positions shall be as shown in
figure 6.

19
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Bit Position Bg By Bg Bg Bg B3 Bp B

Binary Weight | 128 64 32 16 8 4 2 1

When the d
be encoded i

12.2 Bit cod
When the cd

Figure 6 - Binary weights

= ; i 3 ntain bi , and the data_s
bit positions B7 to B, using the same binary weights as shown above.

ing

ding method requires it, the Data Field shall be regarded as an ordered sequence ©f “bit positig

each containing a bit.

ns,

20


https://standardsiso.com/api/?name=dbf9a3d2667e5874de675c1961bf5f7c

ta

Lyp
Lg

Lg

Section A-A

——

|
Ly

Lj

Ly2
Ls
L

Y

Q.\

a

ta

7

4

Ly
Lg

Ly

’

Secition B-B

97

21

Figure 7 - Side 0



https://standardsiso.com/api/?name=dbf9a3d2667e5874de675c1961bf5f7c

0__

[
z
= L
l*ﬁ Xg \\ 4
- \\
¥ .vl/ \\ ATW
R -
S
v < A
¢
AN
//
AN
[
)
2 _ﬁ 5
~J .
a
~
ﬂ =
.L ~
1

i
oy
4|

a


https://standardsiso.com/api/?name=dbf9a3d2667e5874de675c1961bf5f7c

ISO/IEC 10994:1992 (E)

Lyg

Lig

L7

Ly
. Ly
Loy
\< Ls
§ Las !
Lxn
Lag
AN y
7
a\‘ i
- - < R4 b4
i RY ppa| ~
f ~ R; Q. 2
L, ~
Y,

Figure 9 - Side 0, top part
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Direction of
rotation

N\
7/
Lav

R7

Side\0

L3y 1
E,

Figure 10 - Disk with its hub
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Figure 11 - Cartridge / Drive interface
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Annex A

(normative)

Test for compliance

A.1 The plIlrpose of this test is to determine whether the cartridge will maintain the proper plane of operition
within the drive. This is achieved by supporting the cartridge at ‘defined reference zones and applying forces
opposite to|the supports. l

A.2 The logation of the four zones a, b, ¢, d (figure A.1) is defined by

Ls = 80,0 mm * 0,2 mm

Ly = 56,8 mm * 0,2 mm

Two of thege 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 correspond tJ) the
four zones @, b, ¢, d. Posts P1, P2 correspond to the zones a and b, respectively. Posts P3, P4 correspond to Zones
¢ and d, respectively. A fifth post (P5) is mounted in the middle of the plate and corresponds to the drive
spindle.

The dimengions of these posts are as follows (figure A.3):
Posts P1, PR

dy F 6,00 mm * 0,01 mm
dy 3,00 mm % 0,01 mm
h1 F 1,00 mm max.

hy F 2,00 mm max.
Post PS

d3|= 12,70 mm % 0,01 mm

d4|= 3,98 mm * 0,01 mm
40,03

h3[= 2,20 mm mm
- 0,00

r F 2,5 mm 30,3 mm

Posts P3, P4
ds 56,00 mm * 0,01 mm

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

A.4 The cartridge is laid on these four posts and a vertical, downward force of 0,65 N is exerted simultaneously
on each of the four zones.
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Figure A.1 - Location of the reference zones

)

X

|
LAl

y : o - __l P,
' Dw

Figure A.2 - Test device

h2

ds
»
1 \
IR
ds d;
PR
B A3.Di . ‘1l
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Annex B

(normative)

Measurement of light transmittance

B.1 Introdpction

The following description outlines the general principle of the measuring equipment and the measuring me

alliation LL4llll sL-adadl LR Al

1219

radiation source
photo diode

optical path
measuring circuitry.

An infra redl light-emitting diode (LED) with the following parameters shall be used:
Wavelength at peak emission: 940 nm * 10 nm
Half-power|band width: * 50 nm

B.2.2 Radiation receiver

thod

ied when measuring the radiation (light) transmittance of the write-inhibit hole and the ‘opacity o¢f its

n no
ntial

A flat silicqn photo diode shall be uséd)as the radiation receiver. It shall be operated in the short circuit mode.

The active prea of the diode shall be_equal to, or at the most 20 % larger than, the open area of the aper
This conditjon guarantees a linear. dependency of the short circuit diode current on the light intensity.

B.2.3 Opticpal path (figure B(1)
The optical|axis of the sétup shall be perpendicular to the case (Side 1).
The distance from the emitting surface of the LED to the case shall be

3,5
l} = ——— mm

ture.

o TPY

£
« tall &

where 3,5 mm is the minimum value of dimension Lpq (see 7.1.7.2).

a is the angle where the relative intensity of the LED equals at least 95 % of the maximum intensity on the

optical axis.

The aperture shall have a thickness of 1,2 mm to 1,4 mm and a diameter given by
D = (217 tan Q) mm
lp = (1 + 1,5) mm

28
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Its surfaces shall be matt black. The whole device should be enclosed within a light-tight casing.
B.2.4 Measuring circuitry

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

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

LED - light-emitting diod

Dj : Si photo diode

A : operational amplifier

Rfo, Rf1 : feedback resistors
S : gain switch
\% : voltmeter

The forward current of the LED and consequently its radiation power can-be /varied by means of the power
supply|E. Dj is working in the short circuit mode. The output voltage of the ‘operational amplifier is giveén by

Vo = Ik x R¢
and is therefore a linear function of the light intensity. I|'( is the shott eircuit current of D;j.
R¢g and Rfq shall be low-temperature drift resistors with an accuracy of 1 %. The following ratio applies:

Rfo 1

Rf1 50

B.3 M¢asuring method
The 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 of the photo diode. The voltmeter is set
to full-scale reading (100.% transmittance) by varying the output voltage of E.

- The write-inhibit hole-is then covered. S is set to position 1. Full deflection of the voltmeter now
represents 2 % transmittance.

29
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Si photo diode
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Figure B.1 - Measuring device

Optical axis

Figure B.2 - Electronic circuitry
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Annex C

(normative)

Method for measuring the effective track width

Erase 3 7-track wide band. Record a 500 000 ftps frequency pattern in a track centred in the-middle of the erased
band, with the erase head active.

For reirding use a head the gap width of which is wider than the expected track width. ' Move this he}:l radially

e disk in increments not greater than 0,01 mm across the track. Determinetheread back signal amplitude
g the haif

over t
for eag¢h incremental move and plot its amplitude versus displacement. See figure, C.1 below for readi

track widths A and B. The total effective track width is the sum of A and B.

Repeat the test to ensure that no thermal or hygroscopic effects have taken,place during the measurement.

1/2 effective track' width  1/2 effective track width

A B

Relative output, %

100

50

Figure C.1 - Effective track width
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D.1 GenerJl

Annex D

(normative)

Procedure and equipment for measuring flux transition spacing

This annex $pecifies 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 31 831 flux transitions-per radian on
both sides.

D.2 Test eluipment

D.2.1 Disk qrive

The disk drjive shall have a rotational speed of 300 r/min * 3 r/min averaged over’one revolution. The average
angular speed taken over 32 ps shall not deviate by more than 0,5 % from the speed averaged over [one
revolution.

D.2.2 Head

The head shall be as specified in annex J, with the exception that the tolerance for the offset angle (see J.2[1.3)
shall be 0° f 3’ (instead of 0° + 9°).

D.2.3 Read fhannel

The read channel shall be as specified in annex J. Peak"sensing shall be carried out by a differentiating |and
limiting amplifier.

D.2.4 Time [interval measuring resolution

The time ipiterval counter shall be able to measure time intervals from 0,5 ps to 2,5 pys with at least 5 ns
resolution.

A triggering oscilloscope may be used for this purpose.

D.3 Procedure for measurement

D.3.1 Flux

The flux tr.
read signal

time intervdls as shown below.

The measur

D.3.2 Flux

ransition spacingneasurement

insition spacings shall be measured by measuring the time intervals between successive peaks in
for 10~ intervals of random sampling on a track, and plotting logarithmically the distribution of

the
the

emerits shall be made at the output of the read amplifier specified in D.2.3.

transition spacing for all tracks

Measurement of time intervals ¢ to tg shall be as shown below.

to/tg and t1/tg (x 100 %) correspond to 10.5.1

t4/tg and t3/tg (x 100 %) correspond to 10.5.2
le/tp and ts/1p (x 100 %) correspond to 10.5.3.

to is the short-term average bit cell length = 1 ps nominal.

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

(informative)

Data separators for decoding MFM recording

The MFM r1ecording method gives nominal flux transition spacings of

t fof the patterns 111 or 000

312
2t f

The data se
the data seq

It is recognized that various techniques may be developed to achieve dymamic data separation; with prg

technology

for the patterns 100 or 001
br the pattern 101

parator should be capable of resolving a difference of only 1 ps. To achieve this with a low error
arator cannot operate on a fixed period but should follow changes in. the bit cell length.

only a data separator based on a phase-locked oscillator can provide the necessary reliability.

rate,

sent
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Annex F
(informative)

EDC implementation

Figure|F.1 shows the feedback connections of a shift register which may be used to generate the. EDC bytes.

Prior tp the operation, all positions of the shift register are set to ONE. Input data are added (exclusiye OR) to

the comtents of position Cq5 of the register to form a feedback. This feedback is in its turn added (exclpsive OR)
to the fontents of position C4 and position C11.

On shifting, the outputs of the exclusive OR gates are entered respectively into_pesitions Cg, Cs and €13. After
the last data bit has been added, the register is shifted once more as specified above.

The register then contains the EDC bytes.

If further shifting is to take place during the writing of the EDC bytes, the control signal inhibits excjusive OR
operatjons.

To chgck for errors when reading, the data bits are added into\the shift register in exactly the same manner as
they were during writing. After the data the EDC bytes arg,also entered into the shift register as if they were
data. After the final shift, the register contents will be allZERO if the record does not contain errors.

Contrg!

l:o - C1 - C,, Cs — — ™ cn C12 I c15

Input

Output
(EDC writing)

Figure F.1 - Shift register
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