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SCOPE AND CONFORMANCE
SCOPE -
This Standard ECMA- specifies the mechanical, physical and mag-

netic characteristics of a 130 mm magnetic flexible disk cartridge

to provide physical interchangeability between data processing
systems. It also specifies the quality of the recorded signals,

the track layout and the track format. Together with the labelling
system specified in Standard ECMA-67, the track format in this Stand-
ard affords for full data interchange between data processing sys- -
tems.

CONFORMANCE

A 130 mm flexible disk cartridge recorded on both sides is in con-
formance with this Standard 1f it meets all mandatory requlrements :
of this Standard. ‘ : e AR

1. GENERAL DESCRIPTION

1.1 General Figures

) o e
A ‘typical flexible disk cartridge is represented in Plgs 1
to 3. -

Fig. 1, *Flexible Disk Cartridge, shows the cartridge seen
from above, Side 0 up.

Fig. 2, Section II-II, is a cross-section along line II-II
in Fig. .l.

Fig. 3, Protective Envelope with Cartridge, shows a protect-
ive envelope with cartridge, Side 1 up.

1.2 Maln Elements

" The main elements of this flexible disk cartridge are:

- the recording disk
- the 1liner
- the jacket

i

!

 The cartridge is stored in an envelope.

1.3 Description . ¢ ete LT see s e S e

- The jacket shall have a square form. It includes a central
window, an index window and a head window in both sides.

The liner is fixed to the inside of the jacket. It comprises
two layers of material between which the disk is held. The
liner has the same openings as the jacket.

The disk has only a central hole and an index hole’

1.4 Optional Features

The interchange characteristics of the jacket allow for va-
. riations of its construction. It may include flaps (e.g. three

flaps as shown in the drawings, or none) and notches along
the Reference Edge.
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1.5

Definitions

For the purpose of this Standard the following definitions
apply:

.1.5.1 Flexible Disk

-

A flexible disk which accepts and retains on the specified
side or sides magnetic signals intended for input/output
and storage purposes of information data processing and
associated systems.

.2 Reference Flexible Disk Cartridge

A flexible disk cartridge arbitrarily selected for a given
property for calibrating purposes.

1.5.3 Secondary Reference Flexible Disk Cartridge

A flexible disk cartridge intended for routine calibrating
purposes, the performance of which is known and stated in
relation to that of the Reference Flexible Disk Cartridge.

1.5.4 Reference Flexible Disk Cartridge for Recofding Field and

Signal Amplitude .- . ’

A Reference Flexible Disk Cartridge selected as a standard
for Recording Field and Signal Amplitude.

On side 0 of this cartridge track 00, having a radius of
57,150 mm and track 79, having a radius of 35,983 mm are
declared as reference tracks. To provide a standard for
side 1 the same surface is used by turning the disk over
in the jacket. :

NOTE 1:
The Master Standard for Signal Amplitude will be established by - the
Physikalisch-Technische Bundesanstalt (PTB), Braunschweig, Germany.

Secondary Reference Flexible Disk Cartridges can be ordered from PTB
under number RM .... as long as available.

1.5.5 Typical Field

1.

1.

5.

5.

The minimum recording field which, when applied to a flex- -
ible disk cartridge, causes a signal output equal to 95%
of the maximum Average Signal Amplitude when taken as a
function of the recording field at the specified track and
flux transition density of that flexible disk cartridge.

6 Reference Field

The Reference Field is the typical field of the Reference
Flexible Disk Cartridge for Recording Field and Signal
Amplitude. .

7 Test Recording Current

The Test Recording Current is the current between 145% and -
155% of the current which produces the Reference Field at
125 000 ftps on track 00 of both sides.
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1.5.8 Standard Reference Amplitude

The Standard Reference Amplitudes (SRA) are the Average
Signal Amplitudes derived from the reference tracks of the
Signal Amplitude Reference Flexible Disk Cartridge using
the Test Recording Current. , st

SRA71f is the Average Signal Amplitude from a recording
written using 125 000 ftps at a radius of 57,150 mm

SRA7f¢ is the Average Signal Amplitude from a recording -
written using 250 000 ftps at a radius of 35,983 mm. .

1.5.9 Average Signal Amplitude

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

1.5.10 In Contact

An operating condition in which the magnetic surface of the
disk intended for data storage is in physical contact with
the magnetic heads. : : »

1.5.11 Direction of Rotation

The direction of rotation shall be counterclockwise when
looking at side 0. '

1.5.12 Formatting

Writing the proper control information establishing the
80 physical cylinders and designating addresses of phys-
ical records on the surfaces of the flexible disk.

1.5.13 Initialization

Writing of the Volume Label, the ERMAP label, and any
other information initially required to be on the flexible
disk cartridge, prior to the commencement of general pro-
cessing or use. S S .
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2. GENERAL REQUIREMENTS : i

2.1 Environment and Transportation

2.1.1

2.1.2

2.1.3

Testing environment

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

Temperature
RH

Conditioning before
testing ' : 24 hours minimum

(23 + 2) °c A .
40% to 60% )

The temperature and the RH shall be measured in the air
immediately surrounding the cartridge. . i

The stray magnetic field at any point on the dlsk surface,‘
including that resulting from the concentrating effect
of the recording head, shall not exceed 4000 A/m.

Operating environment

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

Temperature : 10 °C to 50 °C
RH | 20% to 805
Wet bulb temperature : less than 29 OC

(X

The temperature and the RH shall be measured in the air
immediately surrounding the cartridge. It is recommended
that the rate of change of the temperature should not ex-
ceed 20 °C per hour.

There shall be no deposit of moisture on or in the car-
tridge. The stray magnetic field at any point on the disk
surface, including that resulting from the concentrating.
effect of the recordlnc head shall not exceed 4000 A/m.

Storage énvironment

During storage it is recommended that the cartridges are
kept within the following conditions:

4 OC to S50 °C
RH " . 8% to 803

Each cartridge shall be in an envelope and in an upright
position. :

Temperature

The ambient stray magnetic field shall not exceed 4000 A/m.
NOTE 2: ‘

Cartridges which have been stored at temperatures and humidities exceed-
ing the operating conditions may exhibit degraded performance character-
istics. Such cartridges should be subjected to a conditicning period of
not less than 24 hours within the operating environment prior to use. -
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2.1.4 Transportation

Responsibility for ensuring that adequate precautions are
taken during transportation shall be with the sender.
Durlno,transportatlon the cartridge shall be in its envelope
and 1n a protective package. The latter shall be free from
dust or extraneous matter. It shall have a clear interior
and construction preventing ingress of dust and water. It

is recommended that a sufficient space exists between car-
tridge and outer surface of the final container, so that ~
risk of damage due to stray magnetic fields will be negli-

gible.

It is recommended not to exceed the following conditions:

Temperature : =40 °C to 51,5 OC

Maximum rate of tem- s T e e

“perature change - ¢ 20 °C per hour

“RH o : 8% to 90%
- “There should be no deposit of m01sture on or 1n the carf
stridge. . :

2.1.5 #“Handling

h——— O . A .
“The ‘cartridge shall stay out of its envelope for the short-
est time possible. When handling the cartridge the operator
shall not touch ‘the exposed magnetic surfaces of the disk
and shall avoid exposing the cartridge to direct sunlight
moisture and dust. '

2.2 Materials
2.2.1 .Jacket

The jacket may be constructed from any.suitable material.

2.2.2 Liner

The materlal of the 11ner shall be able to retain dust
without damage to the dlsk

2.2.3 Disk

>

2.

The disk may be constructed from any sultable materlal :
(e.g. bi-axially oriented polyethylene terephthalate) coat-
ed on both sides with a strong and flexible layer of mag-
netic material (e.g. y-Fe;03).

2.4 Envelope
The envelope may be manufacturered from any suitable ma-
terial (e.g. paper).

DIMENSIONAL CHARACTERISTICS

The dimensional characteristics listed in the following clauses -
are indicated in Figs. 4 to 8.
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Fig. 4 ° Jacket Dimensions, shows the jacket.

Fig. § Cartridge Thickness, shows a partial cross-section
of the jacket.

Fig. 6 Disk Dimensions, shows the disk.

Fig. 7 Disk Thickness, shows a cross-section of ;he disk.

Fig. 8 Pressure Pad, shows the dimensions.

All dimensions are referred to the Reference Edge of the car- - -
tridge (see Fig. 4).

3.1 Jacket
3.1.1 Form

The jacket shall have a square form with anoles of 90° +
30' and a side length e : -

-8y =.133,3 mm * 0,4 mm S e T SN e
3.1.2 fThlckness R V.'_'“-f ..'3f~i 'j“’f”f{ﬁw L

JIn an area*defln%§ by

7rq o= 135 mm
"1‘2 = .50 mm

\

and with a-“probe hav1no a diameter of 15 mm apnlled against
the cartridge with a fo ce of 1N, the thickness of the
jacket wall and liner shall be :

e = 0,45 mm * 0,15 mm

The overall thickness of the cartridge shall be (sée also
3.1.7): 1,2 mm < e2 < 2,1 mm, when measured according to
Appendix A. ’

The cartridge shall fall freel& through a gauge with a
2,6 mm wide opening having flat, vertical walls and a
depth of 150 mm. . L : T

3.1.3 Central windows B

The central window;”shall have a diameter
"dy =39,7mm £ 0,2mm el
The p051t10n of their centre is deflned by o
£2 = 66,65 mm = 0,30 mm

3.1.4 Index windows

Location ' N

The centre of the index windows shall be defined

£3 = 42,10 mm £ 0,25 mm
L4 = 60,00 mm + 0,25 mm
Diameter

The diameter of the index windows shall be defined by
dz = 6,35 mmn ¢ 0,20 mnm . T
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3.1.5

3 1.6

3.1.7

3.1.8

3.1.9

Head windows

Location

The location of the lowest point of the head windows shall
be defined by .

L5 = 3,30 mm * 0,25 ﬁﬁ

Dimensions

The width of the head windows shall be
Lg = 12,7 mm *+ 0,2 mm

The nominal radius of their ends shall °

rz = 6,35 mm

‘Their length shall be

27 = 35,00 mm * 0,25 mm
Reference Edge profile

$W1th1n ‘an ‘area defined by

g =.25 mm

"The Reference '‘Edge shall have a convex profile, e.g. be

rounded off with one or more radii of 0,3 mm minimum.

Construction of the jacket

- If the Jacket utilizes flaps, their width shall not ex-

ceed
Lg = 12 mm _
The total thickness e; of the cartridge with flaps shall
satisfy the conditions of 3.1.2.
Notches

Two notches may be provided along the Reference Edge. If
provided, they have to be entirely contained within areas
defined by: .

£10 = 48 mm min.
'£11 = 58 mm max.
£12 = 75 mm min.
£135 = 85,5 mm max. .

£14-= 2,0 mm max.

Write-enable notch

The position and size cf the write-enable notch shall be
defined by:
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L9 = 96,7 mm * 0,2 mm
£209 = 6,35 mm * 0,13 mm
£71 = 3,8 mm £ 0,2 mm

If the notch is covered by any means, writing of new.:in-
formation shall be inhibited.

3.2 Liner

The liner shall always cover the recording area (3.3.4). How--
ever, no part of the liner shall protrude by more than 0,5 mm
into the openings of the jacket.

3.3 Disk
3.3.1 Diameter _
The external diameter of the disk shall be:
~ds = 130,2 mm * 0,2 mm L e
The inner diameter of the‘diék shall be: f;ﬁ
o dg = 28,57 mm * 0,025 mm o |
3.3.2 Thickness g
The thickness of" the disk shall be:
v ez = 0,080 mm * 0,010 mm : _
3.3.3 1Index hole . ' ' I
Location o : _
The location of the index hole shall be defined by:
: rg = 25,4 mm * 0,1 mm

Diameter
The diameter of the index hole shall be:
dg = 2,54 mm ¢+ 0,10 mm
3.3.4 Recording area

The r?cording area shall be defined on both sides by:

Trs = 34,0 mm max: :
- re = 57,4 mm min.

3.3.5 Sides

For convenience of description the two sides are defined as
Side 0 and Side 1; they are shown in Figs. 1-4 and Fig. 8.

4. PHYSICAL CHARACTERISTICS o
4.1 Flammability '

Disk, jacket and/or liner components which ignite from a match
.f%amg and when so ignited continue to burn in a still carbon
dioxide atmosphere shall not be used.
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Coefficient of Linear Thermal Expansion of the Disk

The coefficient of thermal expansion of the disk shall be:
(17 +£.8) . 1076 per °C

Coefficient of Linear Hygroscopic Expansion of the Disk

The coefficient of hygroscopic: expan51on of the disk shall be:
(0 to 15) . 10-6 per % RH

Opacity
1 Opacity of the jacket

The jacket shall have a light transmittance of less than
1% using an LED with a nominal wavelength of 900 nm as the
radiation source when measured accordlno to Appendlx B. =

2 Opacity of the disk

The disk shall have a light transmlttance of less than 1’
using an LED with a nominal wavelength of 900 nm as the
“radiation source, when measured accordlng to Appendlx B.

Torque

1 Starting torque

The starting torque, w1thout heads and pads 1oaded to the
cartridge, shall not exceed 0,01 N.m.

2 Running torque

When the disk cartridge is tested at a rotation speed of
300 rpm * 7 rpm, with a pressure pad of 280 mm2 = 10 mm2
surface applied with a force of 0,70 N + 0,05 N and lo-
cated parallel to the head windows as defined in Fig. 8
by: '

215 = 45 mm _
L1 = 55 mm , ':t ﬂ—-
£17 = 7 mm
* f£18 = 35 mm o S .

the torque neceésary to rotate the disk shall be between
0,01 N.m and 0,03 N.m.

. -
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SECTION III

‘MAGNETIC CHARACTERISTICS
OF THE UNRECORDED FLEXIBLE DISK CARTRIDGE
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S. MAGNETIC CHARACTERISTICS
5.1 Track Geometry
5.1.1 Number of tracks

There shall be 80 discrete concentric tracks on each side
of the disk in the recording area (3.3.4) for data inter-
change. .

S§.1.2 Width of tracks
The recorded track width on the disk surface shall be:
0,1590 mm * 0,0063 mm '

The area between the tracks shall bq erased. The method of
measuring effective track width is given in Appendix C.

5.1.3 Track location

5.1.3.1 Nominal locations '5‘]5 7*¥;? L

- The nominal radius of the centrellnes of all tracks shall .
ibe calculated by using the formula: '

. 25,4 mm

-swhere: .n iS'the track number: n = 00 to 79

57,150 mm for side 0
55,033 mm for side 1.

Therefore, each track on side 1 is offset inwards by eight
track p051t10ns from the track on side 0 hav1ng the same
track number.

X
X

non

5.1.3.2 Track location tolerance

The centrelines of the recorded tracks shall be within
* 0,025 mm of the nominal positions, when measured in the
testing environment (2.1.1). o v : S

5.1.4 Track number : : -—

The track number shall be a two-digit decimal number o
(00 to 79) for each side which identifies the tracks con-
secutively, starting at the outermost track (00).

-5.1.5 Index

The index signal is used only for timing purposes during
formatting.

5.2 Functional Testing ' i

For the purpose of the following tests the same drive unit
shall be used for writing and reading operations both for the
disk under test and for the Signal Amplitude Reference Flex-
ible Disk Cartridge.

5.2.1 Surface tests

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

The disk shall be tested at 300 rpm * 6 rpm. The test
frequencies used shall be: :

1f = 125 000 ftps * 125 ftps
2f 250 000 ftps * 250 ftps

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

P

Typical Field

The Typical Field of the disk under test shall be within
+ 20% of the Reference Field. It shall be measured using
1f on tracks 00 and 79 on both sides.

Average Signal Amplitude

When the disk under test has been recorded with the Test

.Recording Current, then read back and compared with th(;)

Signal Amplitude Reference Flexible Disk Cartridge re-

- corded under the same conditions, and on the same system,

the Average Signal Amplitude shall be: L
Side 0, track 00, using 1f : less than 130% of SRAjf,
Side 0, track 79, using 2f : more than 80% of SRAjz¢,

Side 1, track 00, using 1f : less than 130% of the Average
A Signal Amplitude for the trac
with the same radius (1.5.4),

Side 1, track 71, using 2f : more than 80% of SRA;¢.

Resolution

After recording, using the Test Recording Curreﬁt, on
track 79 of side 0 and on track 71 of side 1 the ratios:

Avefage Signal Amplitude Using 2f
Average Signal Amplitude Using 1f

shall be greater than 90% of the same ratios for the
Signal Amplitude Reference Flexible Disk Cartridge.

Overwrite : - R . Vel N

On track 00 after recording with the Test Recording

Current, first using 1f and then overwriting with 2f for
one revolution, the ratio:

Residual Average Signal Amplitude at 1f after overwrite using 2f

Average Signal Amplitude after first recording using 1f

shall be less than 100% of the value of the same ratio for
the Standard Amplitude Reference Flexible Disk Cartridge.
This test shall be performed on both sides, and a fre-
quency-selective voltmeter shall be used.
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5.2.1.6 Modulation ‘ ‘ -

1 5.2.2

The modulation shall be:

[?aximum mean - Minimum meaf] 100
- — - o

Maximum mean + Minimum mean

The maximum mean shall be the average value of the ampli-
tude modulated output voltage in that part of the track
with the maximum amplitudes, and the minimum mean shall

be that in the respective part with the minimum amplitudes.
Output voltage shall be measured peak-to-peak, averaging
shall be done over about 2000 consecutive flux transi-
tions.

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

Track quality tests

These tests shall be carried out over all 80 usable tracks
at the defined positions on each 51de The test Recording
Current shall be used.

5.2.2.1 Missing pulse

Write a track at 2f with the Test Recording Current. Any
playback signal, when measured base-to-peak, which is

less than 40% of half the arithmetically averaged value

of the output voltages measured peak-to-peak over the pre-
ceding 2000 consecutive flux transitions, shall be a miss-
ing pulse.

5.2.2.2 Extra pulse -

-5.2.3 Rejection criteria

Write a track at 2f with the Test Recording Current, erase
for five revolutions with a constant -direct current equi-
valent to the quiescent value of the Test Recording Current.
Any playback signal which, when measured base-to-peak,
including the statistical noise and the residual signal
of the disk, exceeds 20% of half the Average Signal )
Amplitude at 2f of the track under test shall be an extra
pulse.

-

5.2.3.1 Defective track

5.2.3.2 Requirements for tracks

5.

2.

(92]

A track on which one or more missing and/or extra pulses
are detected in the same position(s) on consecutive
passes shall be a defective track. The applicable number
of consecutive passes shall be a matter for agreement
between purchaser and supplier.

<+

As initially received from the medium supplier, the car-
tridge shall have no defective track.

.3 Rejected cartridge

A cartridge which does not meet the requirements of 5.2. 3 2
shall be rejected. -
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6. TRACK FORMAT

6.1

6.1.

General Requirements

1

Mode of recording

6.1.1.1 Track 00, side 0

wo
The mode of recordlng shall be Two- Frequency where the

start %f g%ery bit cell és CY6Ck F1UY €E55¢%4%ion. A
ONE is represented by a ata flux transition between two,
clock flux transitions.

- 6.1.1.2 All tracks other than track 00, side O

The mode of recording §ha11 be Modified Frequency Modula-

tion (MFM) for which the conditions are:
s
i) a flux transition shall be written at the centre of

each bit cell contalnlng a ONE,

.11) a flux transition §ha11 be written at each cell bound-
#ary between consecutive bit cells containing ZEROs.

6.1.2 "Track location tolerance of the recorded flexible disk car-

6.1.

3

trldqe

' <
“The .centrelines of the recorded tracks shall be within
* 0,0425 mm of the nominal positions. This tolerance cor-
responds to twice the standard deviation.

Recording offset angle

At the instant of writing or reading a magnetic transition,

~the transition shall have an angle o« = 31' + 18' with the

radius. This tolerance corresponds to twice the standard
deviation (Fig. 9).

Density of recording ' <ol

6.1.4.1 The nominal density of recording §h511 be 7958 flux trans-

itions per radian. The nominal bit cell length for track
00, side 0 is 251 microradians, and for all the other

tracks it is 125,5 microradians. N
S

6.1.4.2 The long-term average bit cell length shall be the aver-,

age bit cell length measured over a sector. It shall be
within # 3,5% of the nominal bit cell length.

3‘6.1.4.3 The short-term average bit cell length, referred to a

6.1.

5

particular bit cell, shall be the average of the %epgths
of the preceding eioht bit cells. It shall be witHin
+ 8% of the long-term average bit cell length. -

Flux transition spacing

' 6.1.5.1 Flux transition spacing for track 00, eide 0

uwnw -

6.1.5.1.1 Ihe spacing between two clock flux transitions sur-

rqundlnc a data flux transition or between two data
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flux transitions surrounding a clock flux transition
shall be between 90% and 140% of the nominal bit cell
length.

6.1.5.1.2 ~The spacing between two clock flux transitions not

surrounding a data flux transition or between two data
flux tran51§10ns surrounding a missing clock flux
transition shall be between 60% and 110% of the no-
minal bit cell length. : .

6.1.5.1.3 The spacing between a data flux transition and the

preceding clock flux transition (when not missing) or
between a clock flux transition and the preceding data
~flux transition (when not missing) shall be between
45% and 70% of the nominal bit cell length.

1 .« 1 c 1 o c¢C
m=—3445% to 70% |- —)-145'. to 709 |=-
~|-4-90% ‘to 1409 =1 tt——90% to 140y—t=c—60% to 110% —>

6.1.5.2 Flux transition spacing for all tracks other than track 00

6.1.

6.1.

6

.side 0

To obtain optimum results in data detection a phase-locked
osc1lla§or (PLO) with a nominal 2%‘"”“

erag1n§ time of 64 us

is Tequlred in the Read Chain.
ve o d
The timing pulses from the PLO will be dlrectly related

to the short term average bit cell length and will de- £
fine the short term average bit cell perlod at that 1n-“
stant. :

The displacement of any flux transition from its nominal
position as predicted by the PLO shall not exceed * 20%

S, ef/the bit cell length as predicted by the PLO.
A&ggayé Signal Amplitude

The Average Signal Amplitude on any non-defective track
(5.2.3.1) of the interchanged flexible disk cartridge shall
be less than 160% of SRAjf and more than 40% of SRAjf.

Byte

A byte is a group of eight bit-positions, identified Bj to
Bg, with Bg most significant and recorded first.

The bit in each position is a ZERO or a ONE.
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Sector

All tracks are divided intozgg sectors.

Cylinder

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

Cylinder number ol o ,

The cylinder number §hall be a two- -digit number 1dent1call’
with the track number of the tracks of the cylinder. .

Data capacity of a track

ol cr :
The data capacity of track 00, side 0 shall be 2048 bytes.
The data capacity of all tracks other than track 00, side
0 shall be 4096 bytes. ’ o

b1t

6.1.12 Hexadecimal %otatlon

- 6.1.13

“Hexadecimal ﬁ%%égion is used é% Jgﬁ ter to g:zote a number
:0f bytes: : _

(00) for (Bg to Bj) = 00000000

(01) for (Bg to Bj) = 00000001

(FF) for (Bg to By) = 11111111

(FE)* for (Bg to Bj) 11111110

where the clock transitions of Bg, Bg and B4 are

mis;ing.

(F3)* for (Bg to B;) "= 11111011
where the clock transitions of Bg, Bs and By are
nissing. .

(FS)* for (Bg to Bj) = 11111000
where the clock transitions of Bg, Bg and By are
missing.

(4E) for (Bg to Bj) = 01001110

(FE) for (Bg to Bj) = 11111110

(FB) for (Bg to B;) = 11111011

(F8) for (Bg to B;) = 11111000

(A1)* for (Bg to Bj) = 10100001

where the boundary transition between B3 and By
is missing.

Error Detection Characters (EDC)
= v
The two EDC-bytes are hardware generated by shifting se-

rially the relevant bits, specified later for each part of
the track through a 16-bit shift register described by:

X16 . le . XS + 1

(See also Appendix D). -
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6.2 Detailed Description of Track Lavout after First 1'-’01‘matt1n<7
for Track 00, Side 0 soll
“After first form ;tlnc there shall be 16 usable sectors on
the track. The 1a#bﬁt of the track shall be as follows:
INDEX| SECTOR |IDENTIFIER |FIRST [DATA LAST | DATA I7gacK
: DATA |BLOCK DATA BLOC.KGAP '
GAP¢#|IDENTIFIER GAP
e |IDEN oo |BLOCK|BAP. BLOCK|GAP |57 1

6.2

,¢59¢u¢

6.2

Ist Sector

.1 Index GaE

‘At nominal den51ty thls fleld shall comprlse 16 (FF)-bytes.
ndex hole is de-

“#Writing “the Index Gap is started when thg ;
ttected. Any of the first 8 bytes may be corT

subsequent over ]‘.'ltlnc
et

Aijte JL

.2 :Sector Identifier

"This field shall be as follows:

wael6th Sector —e

7ot

SECTOR IDENTIFIER

IDENTIFIER MARK ADDRESS IDENTIFIER
TRACK ADDRESS s EOC
§ Bytes 1Byte ¢ Side 1Byte 1Byte | 2 Bytes
" 1 Byte 1 Byte
fool (Fe)” (o) {o0) (o)
6.2.2.1 Identifier Mark , ‘
This field shall coﬁprise 7 bytes: h
’ 6 (00)-bytes
1 (FE)*-byte
6.2.2.2 Address Identlfler Y
This field shall c%%%fise 6 bytes.
6.2.2.2.1 Track Address
l PU‘ vn/, (/,
This field shall comprise 2 bytes:
Cylinder Address (C)
bPZb ﬂthA

This field shall specify in binary
der address.

§$O4

upted due to

notation the cylin-
It shall be (00) for all sectors.



6.2.2.2.2 Sector Number (S)

6.2.2.2.3

6.2.2.2.4 EDC

#6.2.3

6.2.4

6.2.4.1

6.2.4.2

6.2.

4.

*Identifier Gap
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Side Number (Side) ,
N0 i
This field $h411 specify the side of the disk.
<O
It §ﬁ;11 be (00) for all sectors.

e 6 PTL \,LM« '
The 3rd byte shall specify in binary notation the

sector number from 01 for the 1lst. ;ector to 16 for
the last sector. The 16 sectors shall be numbered - -
in the natural order: 1, 2, 3, ..., 15, 16. .

4th byte of the Sector Address
Tl IR AR IANNI
The 4th byte shall be aiways a (00)-byte.

4 SO €Ut }tr’u a///(//, N : ' '
“These two bytes shall be ge nerated as defined in 6 1.13
-.using the bytes of the Sector Identifier starting with
“the (FE)*-byte (6.2.2.1) of the Identifier Mark and
-sending with the 4th byte (6.2. 2 2. 3) of the Sector
«<Address.

O-/\ L’C«k

“This field §hall comprlse 11 initially recorded (FF) bytes.
Data ‘Block -

w

'l Qu\ \b\l JU(E\{

~This field shall be as fo¥lows:

DATA BLOCK
DATA MARK DATA FIELD EDC
6 Bytes 1Byte 128 Bytes 2 Bytes . ‘
oo, | Fe) o | o

Data Mark )
This field shall comprise:

6 (00)-bytes
1 (FB)*-byte.

Data Field ’

I" l PKN‘V"‘ (I}I/‘IP Paea
This field shall comprise 128 bytes. No requirements are
implied beyodnd "the correct EDC for the c¢Brteént of this
field (see also 6.4.4.2.4.2).

EDC
(“'\\Q

ISAESPED
These two bytes shalf Ee oené};ted as deflned in 6.1.13
using the bytes of the Data Block starting with the 7th
byte of the Data Mark (6.2.4.1) and ending with the last
byte of the Data Field (6.2.4.2).

~

<4
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Data Block Gap

This field shall comprise 24 initially recorded (FF) -bytes
it is recorded after each Data Block and it p?ecéﬁ 'S the
following Sector Identifier. After the last Data Block it
precedes the Track Gap.

TM A TE
' \}’( i\O;ff/A
This field éﬁall follow the Data Block Gap of the 16th
sector. Pt nominal density it sh uld comprise 149 (FF), pytes
W””’fﬁg f %ﬁ@ 'Zﬁﬁ& A takes 2ace Zﬂtll tﬁe ndex hole
1; detected GATESs %t hasLBéén deéeéﬁed ﬁurlng wrffrhc ‘OF
, 11 Wthﬂ ase there shdi1 B¥ no

Track Gap

o {4y Data Block

Track Ga
S{Picz-/aé

Detailed Descrlpﬁaon of Track Layout after the First Formatt-

ing for all Tracks other than Track 00,

Side 0

 After the first formatting there shall be 16 usable sec-

e

“tors .on each track. The layout of each track shall be as fol-

"lows:
INDEX| :SECTOR |IDENTIFIER |FIRST |DATA | JfLAST |DATA {rpack
DATA [BLOCK DATA |BLOCK SAP
GAP |IDENTIFIER GAP :
At W BLOCK|GAP BLOCK|{GAP
1st Sett'o; . v---thhA Sectof ——
6.3.1 Index Gap _ )
At nominal density this field shall comprise 32 (4E) -byt
Writing the Index Gap is started when the Index hole is
detected. Any of the first 16 bytes may be corrupted due"
to subsequent overwrltlng
6.3.2 Sector Identifier o

This field shall be defined as follows:

SECTOR IDENTIFIER

IDENTIFIER MARK ADDRESS IDENTIFIER
/?8 Y TRACK ADORESS S E0C
I3yt 3 3yres 1Byts c Side 1 Byte 1 8yte 2 Bytes
1 Byte 18yte
100! faq)° (FE) {00 or /4 o1l '
4 mno /4 CQ
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6.3.2.1 Identifier Mark
- This field shall comprise 16 bytes:

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

6.3.2.2 Address Identifier
This field shall comprise 6 bytes. .-
6.3.2.2.1 Track Address ’
This field shall comprise 2 bytes:
Cylinder Address (C) <

This byte shall specify in binary notation the cylin-
der address from 00 for the outermost cylinder to 79
. for the innermost cylinder. a“ﬂ”uiﬂ‘

;Side Number (Side)

"This byte shall specify the side of the disk. On
sside 0 .it shall be (00) on all tracks. On side 1 it
:shall be (0l1) on all tracks.

6.3.2.2.2 Sector Number (S)

This byte shall specify in binary notation the sector
mumber from 01 for the 1st sector to 16 for the last

sector. The sectors shall be numbered in the natural

jorder: 1, 2, 3, ..., 15 16.

6.3.2.2.3 4th Byte
'This byte shall always be a (01)-byte.
6.3.2.2.4 EDC

These two bytes shall be generated as defined in 6.1.13
using the bytes of the Sector Identifier starting with
the first (Al)*-byte (6.3.2.1) of the Identifier Mark
and ending with the 4th byte (6.3.2.2.3) of the Sector
Address. v

6.3.3 Identifier Gap .
This field shall cbmprise 22 initially recorded (4E)-bytes.
6.3.4 Data Block . .
This field shall be as follows:




DATA BLOCK
DATA MARK DATA FIELD EDC. |
12 Bytes 3 Bytes 1Byte ‘ 255 Bytes 2 Bytes
{00) {an* {FB)

6.3.4.1 Data Mark

This field shall comprise:
12 (00)-bytes -

3 (Al)*-bytes
-1 (FB)-byte

6.3.4.2 Data Field

This field shall comprise 256 bytes.

No ;Réﬁf?ggents are implied beyond the correct EDC for
the content of this field (see also 6.4.4.2.4.2).

6.3.4.3 EDC

6.3.5

6.3.6

.

Cad >

These two bytes shall be generated as defined im 6.1.13
using the bytes of the Data Block starting with the first
(Al)*-byte of the Data Mark (6.3.4.1) and ending w1th the
last byte of the Data Field (6.3.4.2).

Data Block Gap /0/f7,J,fﬁfﬂ,¢fz :

This field shall comprise’ 50.-initially recorded (4E) -bytes.
It is recorded after each data block and it precedes the
following Sector Identifier. After the last Data Block it
precedes the Track Gap. :

Track Gap

This field shall follow the Data Block Gap of the last
sector. At nominal density it should comprise 362 (4E)-bytes.

Writing of the Track Gap takes place until ,the Index hole
is detected, unless it has been detected during writing of
the last Data Block Gap, in which case there will be no
Track Gap.

6.4 Detailed Description of Track Layout of a Recorded Flexible

Disk for Data Interchange

~

6.4.1

Repnresentation of characters

Characters shall be represented by means of the 7-Bit Coded

Character Set (Standard ECMA-6) and, where required, by
its 7-bit or 8-bit extensions (btandard ECMA-35) or by means
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6.4.

3

4
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of the 8-bit Coded Character Set (Standard ECMA-43).

Each 7-bit coded character shall be recorded in bit-posi-

tions B7 to B] of a byte; bit-position Bg shall be record-
ed with bit ZERO. _

The relationship shall be as follows:

Bits of the 7-bit combination |0 {b7 | bg | bs |by |b3 |by |by

Bit-positions in the byte Bg|B7| Bg | Bs | B4 | B3 | B2 | By

Each 8-bit coded character shall be recorded in bit- p051-
tion Bg to By of a byte. :

The relationship shall be as follows:

Bits of the 8-bit combination |bg | by | bg |bs |bgy | b3 | b2 | b1

Bit-positions in the byte Bg | B | Bg | Bs |Bg | B3 | B2 | By

Good and bad cylinders

A good cyllnder is a cylinder which has both tracks for-
matted ac&6fding to 6.4.4.

A bad cylinder is a cylinder which has both tracks for-
matted according to 6.4.5. ~

Requirements for cylinders

Cylinder 00 shall be a good cylinder and shall, have no de-
fective sectors on side 0. There shall be at leas¢ 77 good
cylinders between cylinder 01 and cylinder 79.

Layout of the tracks of a good cylinder

References to sub-clauses of 6.2 are for track 00, side 0.
References to sub-clauses of 6.3 are for all other tracks.

6.4.4.1 Index Gap -

6.4.4.2 Sector Identifier

Description: see 6.2.1 and 6.3.1.

6.4.4.2.1 Identifier Mark

Description: see 6.2.2.1 and 6.3.2.1.

6.4.4.2.2 Address Identifier : -

6.4.4.2.2.1 Track Address

This field shall comprise 6 bytes.

This field shall comprise 2 bytes:
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Cylinder Address (C)

- This field shall specify in binary =
: cylinder address from 00 for the ou-:
to 79 for the innermost cylinder.

notaticn the
sraost cylinder

- If there is no bad cylinder, the cvlinder address
is identical to the cylinder nunber.

- If there are one or two bad cylincders, they are
skipped and the cylinder address -numbering con-
tinues sequentially with the next good cvlinder.
In this case the cylinder address differs by 1
(or 2) from the cylinder number.

Side Number (Side) -
, Description: see 6.2.2.2.1 and 6.53. 2 2.1.
6.4.4.2.2.2 Sector Number (S) '?”,' f:‘
T Description: see 6.2.2;2.2 and 6.3.2.2.2.
6.4.4.2.2.3 4th byte ~ - |
Description: see 6.2.2.2.3 and 6.3.2.2.3
6.4.4.2.2.4 EDC
Description: see 6.2.2.2.4 and 6.3.2.2.4.

6.4.4.2.3 Identifier Gap

Description: see 6.2.3 and 6.3.3. These bytes may sub-
sequently become corrupted due to overwriting pro-
cess.

6.4.4.2.4 Data Block

©6.4.4.2.4.1 Data Mark

For track 00, side 0, this field shall comprise:

6 (00)-bytes
1 byte

The 7th byte shall be either: ;pr

(FB)},,indicating that the data is valld and that
the whoie Data Field can be read, or

(F8)* indicating that the first byte of the Data
Field shall be interpreted according to Standard
ECMA-67, 130 mm Flexible Disk Cartridge Labelling
and File Structure for Information Interchange.

For all other tracks .this field shall comprise:

12 (00)-bytes
3 (Al)*-bytes
1 byte
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The 16th byte shall be either:

- (FB) indicating that the data is valid and that the
: whole Data Field can be read, or

(F8) indicating that the first byte of the-Pata
Field shall be interpreted according to Standard
ECMA-67, 130 mm Flexible Disk Cartride Labelling
and File Structure for Information Interchange.

6.4.4.2.4.2 Data Field

This field shall contain a number of bytes as speci-
fied in sections 6.2.4.2 or 6.3.4.2.

If it comprises less than the requisite number of
data bytes, the remaining p051t10ns shall be fllled
with (00)-bytes. :

Data Fields in cylinder 00 are reserved for oper-
ating system use, including labelling. S

6.4.4.2.4.3 EDC
Descrlptlon' see 6.2.4.3 and 6.3.4.3.

If the last byte of the Data Mark is (F8)* or (F8)
and the 1st character of the Data Field is either
CAPITAL "LETTER F or FULL STOP, the EDC may or may
not be correct, as the sector contains a defective

area. If the 1st character is CAPITAL LETTER D, then
the EDC shall be correct.

On track 00, 51de 0, only CAPITAL LETTER D is allow-
ed. ‘

6.4.4.2.5 Data Block Gap

This field is recorded after each Data Block and it
precedes the following Sector Identifier. After the
last Data Block it precedes the Track Gap.

It comprises .initially 24 (FF)-bytes (6.2.5) or 48
(4E)-bytes (6.3.5). These bytes may subsequently be-
- come corrupted due to the overwrltlnc process. :

6. 4 4.2.6 Track Gap
Description: see 6.2.6 and 6.3.6.
6.4.5 Layout of the tracks of a bad cylinder
6.4.5.1 Contents of the fields ' -

The fields of the tracks of a bad cylinder should have
the following contents

6.4.5.1.1 Index Gap

This field should comprise 32 (4E)-bytes.
6.4.5.1.2 Sector Identifier

This field should comprise an Identifier Mark and an
Address Idenglfler -
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6.4.5.1.2.1 Identifier Mark
- ' This field should comprise 16 bytes:

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

6.4.5.1.2.2 Address Identifier
This field should comprise 6 bytes: -

4 (FF)-bytes
2 EDC-bytes

These two EDC-bytes shall be generated as defined
in 6.1.14 using the bytes of the Sector Identifier
starting with the first (Al)*-byte (6.4.5.1.2.1)
of the Identifier Mark and endlng with the above
4 (FF)-bytes. B : :

6.4.5.1.3 Identlfler Gap
This field should comprise 22 (4E) bytes
6.4.5.1.4 Data Block
6.4.5.1.4.1 Data Mark
This field should comprlse 16 (4E)-bytes.
6.4.5.1.4.2 Data Field
This field should contain 256 (4E) bytes
6.4.5.1.4.3 EDC -
This field should comprls° 2 (4E) -bytes.
6.4.5.1.5 Data Block Gap
This field should comprlse 438 (4E) bytes
6.4.5.1.6 Track Gap

Description:.see 6.3.6.

6. 4 S 2 Requirements for tracks

Each track of a bad cylinder shall have at least one of»
its Sector Identifiers with the content specified in
6.4.5.1.2. If this condition is not satisfied the car-
tridge shall be rejected. All other fields of these

A tracks can corrupted.



