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INTERNATIONAL STANDARD

ISO 8630-2 : 1987 (E)

Information processing — Data interchange on
130 mm (5.25 in) flexible disk cartridges using modified
frequency modulation recording at 13 262 ftprad, on

80 tracks on each side —

Part|2:
Track format A for 77 tracks

0 Intrpduction

ISO 8630 specifies the characteristics of 130 mm (5.25 in)
flexible {lisk cartridges recorded at 13 262 ftprad, using
modified [frequency modulation (MFM) recording, on 80 tracks
on each side.

ISO 8630-1 specifies the dimensional, physical and magnetic
characte;listics of the cartridge, so as to provide physical inter-
changealility between data processing systems.

ISO 86303 specifies an alternative track format for datatinter-
change.

1SO 86301 and 1SO 8630-2, together with the labelling scheme
specified|in ISO 7665, provide for full data interchange between
data progessing systems.

1 Scdpe and field of application

This part]of ISO 8630 specifiés-the quality of recorded signals,
the tracl layout, and a track format to be used on 130 mm
(5.25 in),| 13 262 ftprad flexible disk cartridges intended for data
intercharjge between-data processing systems.

NOTE — | Numeric\values in the Sl and/or Imperial measurement
system in| this{part of I1SO 8630 may have been rounded off and
therefore jré .cohsistent with, but not exactly equal to, each other.
Either sys i intermixed

3 References

ISO 646, /nformation processing — ISO 7-bit
set for-.infermation interchange.

coded character

1S02022, Information processing — ISO 7-bitland 8-bit coded

character sets — Code extension techniques.

ISO 4873, Information processing — 1SO 8-b
mation interchange — Structure and rules for

ISO 6429, /nformation processing — SO

¢ code for infor-
implementation.

7-bit and 8-bit

character sets — Additional control functions for character-

imaging devices.

ISO 7065-2, Information processing — Data inferchange on 200

mm (8 in) flexible disk cartridges using mo

Hified frequency

modulation recording at 13 262 ftprad, 1,9 tgmm (48 tpi), on

both sides — Part 2: Track format.

ISO 7665, Information processing — File structure and labelling
of flexible disk cartridges for information intedchange.

4 General requirements
4.1 Mode of recording

4.1.1 Track 00, side 0

The mode of recording shall be two-frequenc

where the start

nor re-converted. The original design was made using Imperial units
and further developments were made using Sl units.

2 Conformance

A flexible disk cartridge shall be in conformance with ISO 8630
when it meets all the requirements of parts 1 and 2 of ISO 8630
and when it implements one of the three sector sizes specified
in 4.11.

Data interchange is possible only when the interchange parties
implement the same sector size.

NOTE — ISO 7665 specifies a field in the volume label in which the
implemented sector size is identified.

of every bit cell is a clock flux transition. A ONE is represented

by a data flux transition between two clock fl

Exceptions to this are defined in 4.12.

ux transitions.

4.1.2 All tracks excluding track 00, side 0

The mode of recording shall be Modified Frequency Modula-

tion (MFM) for which the conditions are

a) a flux transition shall be written at the centre of each bit

cell containing a ONE;

b) a flux transition shall be written at each cell boundary
between consecutive bit cells containing ZEROs.

Exceptions to this are defined in 4.12.
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4.2 Track location tolerance of the recorded
flexible disk cartridge

The centrelines of the recorded tracks shall be within
+ 0,0425 mm (+ 0.001 67 in) of the nominal positions, over
the range of operating environment specified in 1ISO 8630-1.

4.3 Recording offset angle

At the instant of writing or reading a magnetic transition, the
transition shall h L }

4.5 Flux transition spacing

The instantaneous spacing between flux transitions may be
influenced by the reading and writing process, the bit sequence
recorded (pulse crowding effects) and other factors.

The locations of the transitions are defined as the locations of
the peaks in the signal when reading. Tests should be carried
out using a peak-sensing read amplifier (see annexes B and C).

4.5.1 Flux transition spacing for track 00, side 0
(see figure 1)

NOTE — As tracks| may be written and overwritten at extremes of the
tolerances given in f.2 and 4.3, a band of old information may be left at
one edge of the ngwly written data and would constitute unwanted
noise when reading. It is therefore necessary to trim the edges of the
tracks by erasure after writing.

4.4 Density ¢f recording

4.4.1 The nominal density of recording shall be 13 262 ftprad*.
The resulting ngminal bit cell length for track 00, side O is
151 urad, and foq all the other tracks it is 75,5 prad.

4.4.2 The longtterm average bit cell length shall be the
average bit cell length measured over a sector. It shall be within
+ 2,0 % of the pominai bit cell length.

4.4.3 The shortfterm average bit cell length, referred to a par-
ticular bit cell, shall be the average of the lengths of the
preceding eight bit cells. 1t shall be within + 8 % of the long
term average bit|cell length.

11 C 10 C

4.5.1.1 The spacing between two clock flux transitipns sur-
rounding a data flux transition or between twa-data flyx transi-
tions surrounding a clock flux transition shall\be betwefn 90 %
and 140 % of the nominal bit cell length:

4.5.1.2 The spacing between two-clock flux transitjons not
surrounding a data flux transition or between two data flux
transitions surrounding a missing clock flux transition|shall be
between 60 % and 110 %:.of\the nominal bit cell lenglth.

4.5.1.3 The spacing ‘between a data flux transition [and the
preceding clock flix'transition (when not missing) or bétween a
clock flux transition and the preceding data flux tfansition
(when not missing) shall be between 45 % and 70 % of the
nominal bit cell length.

4.5.2\ Flux transition spacing for all tracks exclugling
track 00, side 0 (see figure 2)

4521 The spacing between the flux transitions in a
sequence of ONEs shall be between 80 % and 120 % of the
short-term average bit cell length.

1T C 0 C

4L5% 10 70%
————————————
90% 10 140%

L5%% 1070%
——
_ 90 %to 140%

60% to 110%

Figure 1
I

!l

1T 1. 1 0

O 1 0 1

80% t0120%

130% tfo 165 % |130% to 165 °/ﬁ ~ 185% to 225%

Figure 2

Flux transitions per radian

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

length.

ol
darnu

4.5.2.3 The spacing between the twe ONE flux transitions
surrounding a ZERO bit cell shall lie between 185 % and 225 %
of the short-term average bit cell length.

1ISO 8630-2 : 1987 (E)

Table 1
Number of Number of data Data capacity
sectors bytes in the sector of a track
26 256 6 656 bytes
15 512 7 680 bytes
8 1024 8 192 bytes

4.12 Hexadecimal notation

Hexadecimal notation is used hereafter to denote the following

B4 are missing

4.6 Average Signal Amplitude bytes:
. . Amplitud (00) for (B8 to B1) = 00000000
For ez?ch side the Average Signal mp itude on any non- (01) for (B8 to B1) = 00000001
defective| track (see ISO 8630-1) of the interchanged flexible (02) for (B8 to B1) = 00000010
disli cartrfige shall be less than 160 % of SRA,and more than (03)  for (B8 to B1) = 00000011
40 % of BRA,;. (FF)  for (B8 to B1) = 1111114
(FC)* for (B8 to B1) = 11111100
4.7 Bvke where the clock transitions of B6 and
il (FE)*  for (B8 to B1) =~11111110
A byte if a group of eight bit-positions, identified B1 to BS, . where the clack transitions of B6, B5 ar|d B4 are missing
with B8 jnost significant and recorded first. (FB)*  for (B8 to BN "= 11111011
where the'elock transitions of B6, B5 arjd B4 are missing
The bit ir| each position is a ZERO or a ONE. (F8)*  for (B8 to B1) = 11111000
whiere the clock transitions of B6, B5 arld B4 are missing
(4E) _fof (B8 to B1) = 01001110
4.8 Seftor (FC) for (B8 to B1) = 11111100
(FEY\.” for (B8 to B1) = 11111110
Track 00 side 0 and side 1 is divided into 26 sectors. All other (FB)  for (B8 to B1) = 11111011
tracks of the flexible disk cartridge shall have the same number (F8) for (B8 to B1) = 11111000
of sector$, which can be 8, 15 or 26. (A1)*  for (B8 to B1) = 10100001
where the boundary transition between B3 and B4 is
) missing
4.9 Cylinder (C2)*  for (B8 to B1) = 11000010
. where the boundary transition betweeh B4 and B5 i
A pair of tracks, one on each side of the disk, having(the same missing Y ' =% an '

track nunpber.

4.10 Cylinder Number

The Cylinder Number shall be a two-digit number identical with
the track Jnumber of the tracks of-the cylinder.

4.13 Error Detection Characters (EDC
The two EDC-bytes are hardware generated by

~

shifting serially

the relevant bits, specified later for each paft of the track,

through a 16-bit shift register described by

polynomial :
X6 + X12 + X5 + 1

the generator

5 Track layout after the first formatting for

4.11 Data capacity of a track
(See also annex A.)
The data [capacity of-track 00, side 0 shall be 3 328 bytes.
The data [capacity-of track 00, side 1 shall be 6 656 bytes. .
ZX 4 track 00, side 0
The data| capacity of all other tracks shall be as shown in After the first form
table 1.

atting-there-shall-be-26-usabtk sectors on the

track. The layout of the track shall be as shown in figure 3.

INDEX SECTOR IDENTIFIER FIRST DATA LAST DATA TRACK
GAP IDENTIFIER GAP DATA BLOCK DATA BLOCK GAP
BLOCK GAP BLOCK GAP
1st sector Last sector o
Figure 3
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5.1 Index Gap
This field shall comprise 73 bytes nominally.

The content is not specified except that it shall not contain any
(FE)*-bytes.

‘Writing the Index Gap is started when the index hole is
detected. Any of the first 20 bytes may become ill-defined due
to subsequent overwriting.

5.224 EDC

These two bytes shall be generated as defined in 4.13 using the
bytes of the Sector Identifier starting with the (FE)*-byte (see
5.2.1) of the Identifier Mark and ending with the 4th byte (see
5.2.2.3) of the Sector Address.

5.3 Identifier Gap

This field shall comprise 11 initially recorded (FF)-bytes.

5.2 Sector ldentifier

This field shall bg as given in table 2.

Table 2
Identifier Mark Address ldentifier
Track Address S EDC
6 bytes | 1 byte C Side 1 byte
(00) (FE)* 1 byte 1 byte | 1 byte (00) 2 bytes
(00) (00)

5.2.1 Identifief Mark

This field shall comprise 7 bvtes:
6 (00)-bytes
1 (FE)*-byte

5.2.2 Address|identifier

This field shall cpmprise 6 bytes.

5.2.2.1 Track Address
This field shall cpmprise 2 bytes:

a) Cylinder Address (C)

This field shall specify in<binary notation the Cylinder
Address. It shall be (00) for/all sectors.

b) Side Number (Side)

This field shall sgecify the side of the disk. It shall be (00) for all

5.4 Data Block

The layout of this field shall be as given in table 3.

Table 3
Data'Block
Data Mark Data Field gHDC
6 bytes 1, byte
(00) (EB)* 128 bytes 2 lytes

5.4.1 Data.Mark
This field shall comprise 7 bytes:

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

5.4.2 Data Field

This field shall comprise 128 bytes. No requirements ar implied
beyond the correct EDC for the content of this field [see also
7.4.2.4.2).

543 EDC

These two bytes shall be generated as defined in 4.13 {ising the
bytes of the Data Block starting with the 7th byte of the Data
Mark (see 5.4.1) and ending with the last byte of the Qata Field
(see 5.4.2).

sectors.

5.2.2.2 Sector Number (S)

The 3rd byte shall specify in binary notation the Sector Number
from 01 for the first sector to 26 for the last sector.

The 26 sectors shall be recorded in the natural order:
1,2,3,...,25 26
5.2.2.3 4th byte of the Sector Address

The 4th byte shall be always a (00)-byte.

5.5 Data Block Gap
e Lad

This field shall comprise 27 initially recorded (FF)-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.

5.6 Track Gap

This field shall follow the Data Block Gap of the 26th sector. At
nominal density it should comprise 247 (FF)-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 shall be no Track Gap.
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6 Track layout after the first formatting for all

tracks other than track 00, side 0

6.2

Thi

After the first formatting there shall be a number of sectors

with the number determined by the sector length byte (see

6.2

6.2.2.3) of the Sector Address. The layout of each track shall
be as shown in figure 4.

Thi

NOTE — Track 00, side 1 is always recorded with 26 sectors (see 4.8).

6.1

Index Gap

1ISO 8630-2 : 1987 (E)

.2 Address Identifier

s field shall comprise 6 bytes.

.2.1 Track Address

s field shall comprise 2 bytes:

a) Cylinder Address (C)

This field shall specify in binary notation the Cylinder
Address from 00 for the outermost cvlinder to 74 for the

This field

shall comprise 146 bytes nominally.

The content is not specified except that it shall not contain an

(A1)*-byte.

Writing the Index Gap is started when the index hole is

detected. [Any of the first 40 bytes may become ill-defined due

to subseqlient overwriting.

6.2 Sedtor Identifier

This field ghall be as given in table 4.

6.2.1 Identifier Mark

6.2

The 3rd byte shall specify in binary notation the
from 01 for the first sector to the number of]

(8,

The sectors shall be recorded in the natural or

innermost cylinder.

b) Side Number (Side)
This field shall specify the side of the disk. (
be (00) on all tracks. On side (hit shall be (0

.2.2 Sector Number(S)

15 or 26).

%2)3, .. .,

Dn side 0 it shall
1) on all tracks.

Sector Number
the last sector

Her:

s . to the last tor.
This field shall comprise 16 bytes: R st sector
12 (00}-bytes 6.2.2.3 Sector Length (SL)
3 (A1) *-bytes C e
(ATp™-byt This field shall have one of the three values (seg table 5) which
1 (FE})-byte defines the number of bytes of the data field and consequently
Table 4
Identifier Mark Address ldentifier
Track Address S SL EDC
12 bytes 3 bytes 1 byte C Side
(00) A1) (FE) 1 byte 1 byte 1 byte 1 byte 2 bytes
(00) or (01)
INDEX SECTOR IDENTIFIER FIRST DATA LAST DATA TRACK
GAP IDENTIFIER GAP DATA BLOCK DATA BLOCK GAP
BLOCK GAP BLOCK GAP
1st sector Last sector
Figure 4
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determines the number of sectors of the track. The value shall

be the same for

all sectors on a track, and for all cylinders

except cylinder 00.

Table 5

(SL) value in
hexadecimal

Number of sectors
of the track

Number of bytes
of the data field

(01) 256 26
(02) 512 15
(03) 1024 8

Table 7
Number of bytes in Number of bytes in
the data field the data block gap
256 54
512 84
1024 116

It is recorded after each Data Block and it precedes the follow-
ing Sector Identifier. After the last data block, it precedes the
Track Gap.

On track 00, side¢ 1 only 26 sectors of 256 data bytes are per-
mitted, consequgntly only the (01)-byte is allowed in this field
on this track.

6.2.24 EDC

These two bytes|shall be generated as defined in 4.13 using the
bytes of the Sedtor ldentifier starting with the first (A1)*-byte
(see 6.2.1) of the Identifier Mark and ending with the sector
length byte (see|6.2.2.3) of the sector address.

6.3 Identifier Gap
This field shall cpmprise 22 initially recorded (4E)-bytes.

6.4 Data Block

This field shall bp as given in table 6.

Table 6
Data iviark Data Field EDC
12 bytes 3 bytes 1 byte
(00) A1) (FBJ 2 byids

6.4.1 Data Mdrk

This field shall cpmprise:
12 (00)-bytes

3 (A1)*-bytg

1 (FB)-byte

[

6.4.2 Data Fie|d

This field shall cpmprise a number of bytes as defined by the
sector length byte_{see 6.2.2.3) in the Sector Address. No

+ LM £

6.6 Track Gap

shall comprise a number of initially recorded (4E)-bytes. The
number at nominal density is deperdént on the n{yimber of
bytes in the Data Field (see 6.4.2)-as given in table 8

This field shall follow the Data Block Gap of the last f‘ector. It

Table 8
Number of bytes in Number of byte$ in
the Data Field the Track Gay
256 598
512 400
1024 654

Writing_0of) the Track Gap takes place until the indgx hole is
detected, unless it has been detected during writing gf the last
Data\Block Gap, in which case there will be no Track Gap.

7 Track layout of a recorded flexible disk for
data interchange

7.1 Representation of characters

Characters shall be represented by means of the 7-Bhit coded
character set (ISO 646) and, where required, by its 7-bjt or 8-bit
extensions (ISO 2022) or by means of the 8-bit coded ¢haracter
set (1SO 4873).

Each 7-bit coded character shall be recorded in bit-pogitions B7
to B1 of a byte; bit-position B8 shall be recorded with Bit ZERO.

The relationship shall be as shown in figure 5.

Bits of the 7-bit combination | 0 | b7 | b6 | b5 | b4 | b3|| b2 | b1

requirements ar ;nlp:;cd bGYUIId thc COmeCT o CTOT thc cOom

tent of this field (see also 7.4.2.4.2).

6.4.3 EDC

These two bytes shall be generated as defined in 4.13 using the
bytes of the Data Block starting with the first (A1)*-byte of the
Data Mark (see 6.4.1) and ending with the last byte of the Data
Field (see 6.4.2).

6.5 Data Block Gap

This field shall comprise a number of initially recorded
(4E)-bytes. The number is dependent on the number of bytes in
the Data Field (see 6.4.2) as given in table 7.

Bit-positions in the byte B8| B7|B6|B5|B4|B3|B2|B1

Figure 5

Each 8-bit coded character shall be recorded in bit-positions B8
to B1 of a byte.

The relationship shall be as shown in figure 6.

Bits of the 8-bit combination |b8| b7 | b6 | b5 | b4 | b3 | b2 | b1
Bit-positions in the byte B8| B7| B6|B5| B4 | B3| B2|B1

Figure 6
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7.2 Good and bad cylinders

A good cylinder is a cylinder which has both tracks formatted
according to 7.4.

A bad cylinder is a cylinder which has both tracks formatted
according to 7.5.

7.3 Requirements for cylinders

1SO 8630-2 : 1987 (E)

74224 EDC

Description: see 5.2.2.4 and 6.2.2.4.

7.4.2.3 Identifier Gap

Description: see 5.3 and 6.3. These bytes may subsequently
become corrupted due to the overwriting process.

7.4.2.4 Data Block

Cylinder (f&twﬂ.hga_gnnd_muudedha&shall be at least 74
good cylimders between cylinder 01 and cylinder 76.

7.4 Layout of the tracks of a good cylinder
Referencds to clause 5 are for track 00, side 0.
Referencds to clause 6 are for all other tracks.

7.4.1 Infex Gap

Descriptign: see 5.1 and 6.1.
7.4.2 Sgqctor Identifier

7.4.2.1 |dentifier Mark

Descriptign: see 5.2.1 and 6.2.1.

7.4.2.2 Address Identifier

This field|shall comprise 6 bytes.

7.4.2.2.1| Track Address

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

This field shall specify in ‘binary notation the Cylinder
Addreps from 00 for the~outermost cylinder to 74 for the
innernpost cylinder.

NOTE |— A unigue)Cylinder Number is associated with each
cylinder (see 4.19)Two of these cylinders are intended for use only
when there are/one or two defective cylinders. Each good cylinder
possespes-a Unique Cylinder Address; a defective cylinder does not
possesp a.Cylinder Address. Cylinder Addresses are assigned con-

7.4.2.41 Data Mark

For track 00, side O this field shall camprise
6 (00)-bytes
1 byte

The 7th byte shall be

(FB)* indicating that the data are valid and that the whole
Data Field\can be read;

(F8)* indicating that the first byte of the Ddta Field shall be
interpreted according to ISO 7665.

For all other tracks this field shall comprise
12 (00)-bytes
3 (A1)*-bytes
1 byte

The 16th byte shall be

(FB) indicating that the data are valid and| that the whole
Data Field can be read;

(F8) indicating that the first byte of the Data Field shall be
interpreted according to 1SO 7665.

7.4.24.2 Data Field

This field shall contain a number of bytes as specified in 5.4.2
and 6.4.2.

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

secutively to the good cylinders in the ascending sequence of
Cylinder Numbers.

b) Side Number (Side)

Description: see 5.2.2.1 and 6.2.2.1.

7.4.2.2.2 Sector Number (S)

Description: see 5.2.2.2 and 6.2.2.2.

7.4.2.2.3 4th byte of the Sector Address

Description: see 5.2.2.3 and 6.2.2.3.

Data fields in cylinder 00 are reserved for operating system use,
including labelling.

74243 EDC

Description: see 5.4.3 and 6.4.3.

If the last byte of the data mark is (F8)* or (F8) and the first
character of the Data Field is capital letter F, the EDC may or may
not be correct, as the sector coritains a defective area. If the first

character is capital letter D, then the EDC shall be correct.

On cylinder 00, only capital letter D is permitted.
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7.4.2.5 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 27 (FF)-bytes (see 5.5) or a number of

(4E)-bytes (see 6.5). These bytes may subsequently become ili-
defined due to the overwriting process.

7.4.2.6 Track Gpp

3 (A1)*-bytes
1 (FE)-byte

7.5.1.2.2 Address ldentifier

Description: see pb.6 and 6.6.

7.5 Layout of the tracks of a bad cylinder

7.5.1 Contentg of the fields

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

7.5.1.1 Index Gpp

This field should|comprise 146 (4E)-bytes.

7.6.1.2 Sector |dentifier

This field should| comprise an Identifier Mark and an Address
Identifier.

This Tield should COmpriSe © DYTEs:
4 (FF)-bytes
2 EDC-bytes

These two EDC bytes shall be generated as defined in 4.13

using the bytes of the Sector Identifier starting with

IA Ay . AA— L.

{A1)*-byte ({see 7.5.1.2.1) of the lidentifier Mark an

with the above 4 (FF)-bytes.

7.5.1.3 Other fields

The contents of tHe remaining fields aie not specified

be ill-defined.

7.5.2 Regquirements for tracks

Each\track of a bad cylinder shall have at least one of i

Identifiers with the content specified in 7.5.1.2. If this
is' not satisfied the cartridge shall be rejected.

the first

enuiny

land may

s Sector
ondition
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