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Foreward

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

trotechnjical Commission) together form a system for worldwide standardization as a whole,
bodies that are members of ISO or IEC participate in the development of International
s through technical committees established by the respective organization to deal with

Nationa

particular fields of technical activity. ISO and IEC technical committees collaborate in fields of
mutual interest. Other international organizations, governmental and non-governmental, in
liaison with ISO and IEC, also take part in the work.

Standar?

In the field of information technology, ISO and IEC have ‘established a joint technical com
SO/IEC JTC 1. Draft International Standards,adopted by the joint technical comrittee
lated to national bodies for approval before their acceptance as International Stangards.

mittee, ]
are circu

They ar¢ approved in accordance with procedures requiring at least 75 % approval by the

national

Internat
Commit]

bodies voting.

onal Standard ISO/IEC 9529-2 was-prepared by Joint Technical
tee ISO/IEC JTC 1, Information technology.
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In

IS
15
95

P
IS

b=y

troduction

D/IEC 9529 specifies the characteristics of 90 mm (3,5 in) flexible disk cartridges recor
916 ftprad using modified frequency modulation recording, on 80 tracks©n each side. I

bvide physical interchangeability between data processing systems.

O/IEC 9529-1 and ISO/IEC 9529-2, together with the labelling scheme specified in ISO
pvide for full data interchange between data processing systems.

ded at
SO/IEC

29-1 specifies the dimensional, physical and magnetic characteristics ‘of the cartridge, so as to

9293,
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INTERNATIONAL STANDARD

ISO/IEC 9529-2 : 1989 (E)

Information processing systems — Data interchange on
90 mm (3,5 in) flexible disk cartridges using modified
frequency modulation recording at 15 916 ftprad, on
80 tracks on each side —

Part |
Track

1 Scope

This part
recorded

NOTE - Nyimeric values in the SI and/or Imperial measurement system in this part-of ISO/IEC 9529 may have been roy

off and the
neither inte

2 Co

A 90 mr
meets al

A prereq

3 No

The follg
of this pd
standards

P :
format

of ISO/IEC 9529 specifies the track layout, the track format and-the characteristics of th
signals.

rmixed nor reconverted. The original design was made using Shunits.

nformance

h (3,5 in) flexible disk cartridge is in.¢conformance with this Part of ISO/IEC 9529
mandatory requirements specified herein.

hisite for conformance with this part of ISO/IEC 9529 is conformance with ISO/IEC 9529

rmative references

wing standards comtain provisions which, through reference in this text, constitute provi
rt of ISO/IEC9529. At the time of publication, the editions indicated were valid. All
are subject’to revision, and parties to agreements based on this part of ISO/IEC 9529

encourag]
below.

ISO 646:

ISO 4873:1986,

ed to inyestigate the possibility of applying the most recent editions of the standards lig
embers.of IEC and ISO maintain registers of currently valid International Standards.

1

nded

pefore are consistent with, but not exactly equal to, each other. Either'system may be used, but the two should be

if it

T
—
.

Bions

are
ted

Information processing - ISO 7-bit coded character set for information interchang

1e.

983,
: nformanion processing - 150 /-bit and &-0Dit coded character sets - Code extensi
techniques.

rules for implementation.

ISO 6429:1988, Additional control functions for (7-bit and 8-bit coded) character-sets.
ISO 8859:1987 Information processing - 8-bit single-byte coded graphic character sets.
ISO 9293:1987  Information processing - Volume and file structure of flexible disk cartridges for

information interchange.

on

Information processing - ISO 8-bit code for information interchange - Structure and
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4 General requirements

4.1 Mode of recording

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

An ex

4.2 7]

7 fluxtransition shatt-be-writtermrat the temtre of each bittettcomtaiming a ONE;
a flux transition shall be written at each cell boundary between consecutive bit cells)co
ZEROs.

ception to this is defined in 4.12.

‘rack location tolerance of the recorded flexible disk cartridge

Fort

9.2.3.]1 of ISO/IEC 9529-1 require compensation for the actual temperatare using the nominal
the th¢rmal coefficient of expansion specified in sub clause 8.2 of ISO/IEC 9529-1. Over the

opera
tracks

4.3 Recording offset angle

At the]

where]

@ = arc sin (1-%1- ) £ 0°18%

purposes of this part of ISO/IEC 9529 the nominal track locations specified in sub

ing environment specified in sub clause 6.1.2 of ISO/IEC9529-1, the centrelines of the

htaining

clause

value of
range of
recorded

shall be within + 0,028 mm (x 0,001 1 in) of these compensated nominal track locations.

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

Rn is the radius through that transition (see ISO/IEC 9529-1, 9.2.3.1).

Track

Track centreline

Direction

of rotation

Line of access —gy | d:0,35mm (0,0“l- In)
Figure 1

NOTE - As tracks may be written and overwritten at extremes of the tolerances given in 4.2 and 4.3, a band of old
information may be left at one edge of the newly written data and would constitute unwanted noise when reading. It is
therefore necessary to trim the edges of the tracks by erasure after writing.

2
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4.4 Density of recording

ISO/IEC 9529-2 : 1989 (E)

4.4.1 The nominal density of recording shall be 15 916 ftprad. The resulting nominal bit cell length is
62,8 prad.

4.4.2 The long term average bit cell length shall be the average bit cell length measured over a
sector. It shall be within + 2,5% of the nominal bit cell length.

4.4.3 T
the lengt
length.

4.5 Flux transition spacing

The insta
process,

are defingd as the locations of the peaks in the signal when reading (seg-annexes A and B).

4.5.1 T
120% of

4.5.2 T
following

4.5.3 T
185% an

ntaneous spacings between flux transitions are influenced by the reading and writing

he short term average bit cell length, referred to a particular bit cell, shall be the average of
1s of the eight preceding bit cells. It shall be within * 8% of the long-term average bit cell

the bit sequence (pulse crowding effects) and other factors. The locations of the transitions

LOO

S

0%. 10 120%

ne spacing between the flux transitions eftwo ONEs surrounding a ZERO shall be bet
1 225% of the short-term average bit cellNlength.

he spacing between the flux transitions of a sequence of QNEs shall be between 80% and
the short-term average bit cell length.

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

ween

J—

130% fo 165%0 [130% f0 165%)| 185% to 225%

A

4.6 Average Signal Amplitude

Figure 2

For each side the Average Signal Amplitude on any track of the interchanged flexible disk cartridge

shall be less than 160% of SRA1rand more than 40% of SRA2f (see 4.12 in ISO/IEC 9529-1).
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4.7 B

yte

A byte is a group of eight bit-positions, identified B1 to B8.

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

4.8 S(Lctor
All tradks shall be divided into 18 sectors of 512 bytes.

4.9 Cpylinder

A pair ¢

4.10

Cylinder number

f tracks, one on each side of the disk, having the same track number.

The cylinder number shall be a two-digit number identical with the track number of the tracks of the

cylinder.

4.11

Data capacity of a track

The data capacity of a track shall be 9 216 bytes.

4.12

Hexade

In byte

4.13

The twoEDE-bytesarcha are-generateadby—SH
each part of the track, through a 16-bit shift register

Hexadecimal notation

00) for (B8 to B1) = 00000000
01) for (B8 to B1) = 00000001
02) for (B8 to B1) = 00000010
4E) for (B8 to B1) =01001110
FE) for (B8toBl)=11111110
FB) for (B8to B1)=11111011
A1)* for (B8 toB1) = 10100001

Error-Detection Characters (EDC)

X16 + X12 + X5 +1

(See al

so annex C).

cimal notation shall be used hereafter-to denote the following bytes:

(A1)* thetboundary transition between B3 and B4 is missing.

described by t

he generator polynomial:
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5 Track layout

ISO/IEC 9529-2 : 1989 (E)

Formatting of a tracl_c shall commence with the occurrence of Index. Index shall occur within + 440 ps
of the instant at which reference line B (see 7.4.2.2 of ISO/IEC 9529-1) is parallel to the line of

access.

During formatting the rotational speed of the disk shall be

After for

300 r/min * 2,5%

averaged Index o Index — 300vmint2% ]

averaged over a sector

matting, there shall be 18 sectors on each track. The layout of each track shall be as shown
in figure 3.
INDEX SECTOR IDENTIFIER FIRST DATA LAST DATA TRACH
GAP IDENTIFIER GAP DATA BLOCK DATA BLOCK GAP
BLOCK GAP BLOCK GAP
- 1st Sector o —18th Sector ———————=-]
Figure 3
5.1 Index Gap
At nominal density, this field shall comprise 146 bytes of unspecified content except that it shall not
contain gny (A1)*-bytes. Some of the first bytes may have become ill-defined due to overwriting.
5.2 Sector Identifier
The layout of this field shall be asshown in figure 4.
Sector identifier
Identifierviark Address identifier
Track address S EQC
12 bytep 3 bytes 1 byte c Side 1 byte
(00) A1) (FE) oo 1 byte 1 byte (02) 2 bytes
ve (00) or (01)
Figure 4

5.2.1 Identifier Mark

This field shall comprise 16 bytes:

12 (00) -bytes
3 (AD* -bytes
1 (FE) -byte
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5.2.2

Address Identifier

This field shall comprise 6 bytes.

5.2.2.1

This fi

Track Address

1d shall comprise 2 bytes:

a)

This fie
for the

b)

This fie
be (01)

5.2.2.2

The 3r¢
last seq

The seq
5.2.2.3
The 4tk
5.2.24
These 1
with th
of the 4
If the H
5.3 Ic

This fig

Cylinder Number (C)

Id shall specify in binary notation the cylinder number from 00 for the outermeost Cylinde}
innermost cylinder.

Side Number (Side)

1d shall specify the side of the disk. On Side 0, it shall be (00) on all tracks. On Side 1
on all tracks.

Sector Number (S)

byte shall specify in binary notation the sector number from 01 for the 1st sector to 18
tor.

tors may be recorded in any order of their séctor numbers.

4th Byte
| byte shall always be a (02)-byte.

EDC
wo bytes shall be generated as defined in 4.13 using the bytes of the Sector Identifier
e first (A1)*-byte (se¢ 5.2.1) of the Identifier Mark and ending with the 4th byte (see §
Address Identifiet:

DC is incorreet the sector is defective. ISO 9293 specifies the handling of defective se

lentifier "Gap

- to 79

it shall

for the

starting
2.2.3)

CLtors.

ld shall comprise initially 22 (4E)-bytes. These bytes may have become ill-defined due

to

overwriting.


https://standardsiso.com/api/?name=c5da300d3fd26ef630a45b9c7dcc8c2e

5.4 Data Block

The layout of this field shall be as shown in figure 5.

ISO/IEC 9529-2 : 1989 (E)

5.4.1 Data Mark

This fiel

1

1 shall comprise:

2 (00) -bytes
3 (AD* -bytes
1 (FB) -byte

5.4.2 Data Field

This fiel

If it com

i shall comprise 512 bytes.

with (0()-bytes.

54.3 1

These tW
the first

If the EII

5.5 Da

This field shall comprise initially 101 (4E)-bytes.

=1

DC

|ta Block Gap

Data block
Data mark Data field EDC
12 bytes 3 bytes 1 byte
(00) (A1) (FB) 512 bytes 2 bytes
Figure §

prises less than the requisite - number of data bytes, the remaining positions shall be filled

/0 bytes shall be-generated as defined in 4.13 using the bytes of the Data Block starting with
(Al)*-byte of the Data Mark and ending with the last byte of the Data Field.

DC is inCorrect the sector is defective. ISO 9293 specifies the handling of defective sectors.

These bytes may have become ill-defined due to

overwriting. The Data Block Gap is recorded after each Data Block and it precedes the following
Sector Identifier. After the last Data Block, it precedes the Track Gap.

5.6 Track Gap

This field shall follow the Data Block Gap of the last sector. (4E)-bytes are written until the Index is
detected, unless it has been detected during writing of the last Data Block Gap, in which case there
shall be no Track Gap.
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6 Coded representation of data
6.1 Standards

The contents of the data field shall be recorded and interpreted according to the relevant International
Standards for the coding of information, for example ISO 646, ISO 2022 or ISO 4873.

6.2 oding methods

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

Within ¢ach byte the bit positions shall be identified by B8 to Bl. The high-orderbit shall be r¢corded
in position B8 and the low-order bit in position B1. The sequence of recording shall be high-order bit
first.

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

Bit Position B8 | B7 | B6 | B5¢| B4 |B3 | B2 | Bl

Binary Weight 128 | 64 | 32|16 | 8 4 2 1

Figure 6
When the data is encoded according to a 7-bit code, bit position B8 shall contain bit ZERO, and the
data shgll be encoded in bit positions B7 to B1, using the same binary weights as shown above.

6.2.2. When the coding method requires it, the Data Field shall be regarded as an ordered sefjuence
of bit ppsitions, each containing a‘bit.
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Annex A
(informative)

Procedure and equipment for measuring flux transition spacing

A.1 General

This anpex specifies equipment and procedure for measuring flux transition spacing on 90 mm flgxible
disk cargridges using MFM recording at 15 916 flux transitions per radian on both sides.

The testing rotational speed is 300 r/min nominal.

A.2 Format

The disk to be measured shall be written by the disk drive for data interchange use.
A.3 Test Equipment

A.3.1 | Disk Drive

The disk drive shall have a rotational speed of 300 r/min % 3 1/min averaged over one revolution.| The
average|angular speed taken over 32 us shall not deviate by more than 0,5% from the speed averaged
over ong revolution.

A.3.2 | Head

A.3.2.1 Resolution

The heaf shall have an absolute resolution of 70% to 75% at Track 79 on each side, using the
Referente Material RM 9529, applying the calibration factor of the Reference Material appropriafe to
the side{ and recording with-the appropriate Test Recording Current.
The resgnant frequency of the head shall be at least 500 000 Hz.

The resqlution shall-not be adjusted by varying the load impedance of the head.

The resqlution-shall be measured at the output of the amplifier defined in A.3.3.1.

A.3.2.21 -Offset—angle

The offset angle of the head shall be 0 = arc sin (1—;%) +0°6,
where d = 0,35 mm (0,014 in). :

A.3.2.3 Contact

Care shall be taken that the heads are in good contact with the disk during tests.
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A.3.3 Read Channel

A3.3.1

The read

Read amplifier

amplifier shall have a flat response from 1 000 Hz to 375 000 Hz within + 1 dB, and

amplitude saturation shall not occur.

A.3.3.2

Peak sens
sensing ¢

_Pe,a_k CARCIB-G—a ] afs
SCITSTIN —anrpgmniici

[rcuit,

A.3.4 Time interval measuring resolution

The time

interval counter shall be able to measure 5 us to at least 5 ns resolution.

A.4 Procedure for measurement

A4.1 Flux transition spacing measurement

The flux
peaks in t

he read signal for 105 intervals of random sampling 'on a track, and plotting logarithmic

the distribution of time intervals as shown below.

The meas

urements should be made at the output of the'read amplifier defined in A.3.3.

A.4.2 Hlux transition spacing for all tracks

Measurement time intervals t to tg shall betas shown below.

B/t
t4/to

te/to

Io is the s

and £1/ty (x 100%) correspond to sub clause 4.5.1.
and 13/tg (x 100%) correspond to sub clause 4.5.2.
and ts/tg (X 100%) corréspond to sub clause 4.5.3.

nort-term average, bit cell length = 2 pus normal. Intervals which are out of specification

to data blgck splicing erindex splicing shall be neglected.

10

ing shall be carried out by a differentiating and limiting amplifier, or equivalent good pe

fransition spacings shall be measured by measuring. the time intervals between succesive

ly

due
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