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Draft International Standards adopted by the Technical Committees are circulated 
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INTERNATIONAL STANDARD ISO 3561-1976 (Ej 

Information processing - 1 nterchangeable magnetic. six-disk 
pack - Track format 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies the track format 
characteristics for the six-disk pack to be used for data 
interchange (see ISO 2864). The 7-bit coded Character set 
specif ied in ISO 646 has been adopted, though, by 
agreement between the interchange Parties, the 7-bit or 
8-bit extensions specified in ISO 2022 may be used. 

2 GENERAL REQUIREMENTS 

2.1 Rotation Speed and clock period 

The total toterante on rotation Speed and cIock period shall 
not exceed i 2,4 % (see annex A). 

2.2 Mode of recording 

The mode of recording shall be double frequency where the 
Start of every bit cell is a cIock transition. A ONE is 
represented by a transition between two cIock transitions. 

At the nominal rotation Speed of 2 400 rev/min, the 
al I-ZERO Pattern consists of 1,25 x 106 transitions per 
second nominaIIy, and an all-ONES Pattern consists of 
2,50 x 106 transitions per second nominaIIy. 

2.3 Index 

The index is a Point which defines the beginning and the 
end of a track. Its location is specified as a true Position in 
5.1.2.5 of ISO 2864. 

2.4 Track capacity 

+ 768 
The capacity of a track is 31 250 _ 733 bits. 

2,5 Track layout 

Figure 1 Shows the general track layout (see also annex B). 

3 DEFINITIONS 

3.1 sector : A track is divided into sectors. A sector may 
be further subdivided. 

3.2 home address : The home address contains informa- 
tion which defines the physical location and characteristics 
of a track. 

3.3 count : The count contains information which defines 
the physical location and characteristics of a sector. 

3.4 key : Part of a sector in which information is 
recorded; its use is optional. 

3.5 data block : Part of a sector in which information is 
recorded. 

3.6 gap : The space between the various divisions of a 
track. 

3.7 byte (or octet) : Eight serial bits, identified B8 to Bl 
with B8 as the most significant and recorded first. 

3.8 hexadecimal notation : 

(00) 1 6 denotes a byte (or octet) with B8 to B 1 = 00000000 

(FF),, denotes a byte (or octet) with B8 to Bl = 11111111 

(OE),cj denotes a byte (or octet) with B8 to Bl = 00001110 

(cc), 6 denotes a byte (or octet) with B8 to Bl = 11001100 

4 DETAILED DESCRIPTION OF TRACK LAYOUT 

4.1 Seetor 0 

The first sector following index is unique in that it contains 
a home address and will therefore be described separately. 

4.1.1 lndex gap (see figure 2) 

This is a gap preceding the home address and shall be 
written so that the Start of the home address is located 
within 30 -* 7 bytes from index- lt is also a requirement 
that when this gap is initially written, 30 bytes of (00),6 
shall precede the home address. The first 14 bytes of 
(00) 16 may, as a result of interchange, be unreadable (see 
annex C). 

4.1.2 Home address (see figure 2) 

The home address consists of 14 bytes as follows : 

4.1.2.1 Synchronization (6 bytes) as follows : 

(00) 16 (00) 16 (oo), 6 (00) 16 (FF),6 (OE),6 

4.1.2.2 F - Flag (1 byte). This is used to indicate 
defective and alternative tracks. The significance of the bits 
in this byte is as follows : 

The first two bits (B8 and B7) are always ZERO. B6 to B3 
are reserved for future standardization and are all ZERO. 
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B2 Bl = 00 indicates good original track. 4.1.4.4 S - Seetor (1 byte). lt is used to identify sectors 
on the track. 

B2 Bl = 01 indicates good alternative track. 

82 BI = 10 indicates defective track, alternative has been 
allocated. 

B2 Bl = 11 indicates defective track, no alternative has 
been allocated. 

4.1.2.3 C - Cylinder (2 bytes). These specify in binary the 
address of the cylinder. The first byte is always ZERO. The 
second byte tan have any value in the range 0 to 202. 

4.1.2.4 H - Head (2 bytes). These specify in binary the 
address of a track within a cylinder. The first byte is always 
ZERO. The second byte tan have any value in the range 0 
to 9. 

4.1.2.5 CRC - Cyclic redundancy check (2 bytes). These 
consist of the ONES complement of the remainder 
obtained after dividing the previous five information bytes 
by the code polynomial (1 -I ~16). They tan be used for 
error checking when reading. 

4.1.2.6 The home address ends with one byte (CC) 16. 

4.1.3 Home address gap 

An 11 -byte gap of (00) l 6 is initially recorded between the 
end of the home address and the Start of the count. The 
content of this gap may subsequently become undefined 
because of repeated writing operations. 

4.1.4 Coernt of Seetor 8 (see figure 3) 

The count consists of 18 bytes as follows : 

4.1.4.4 Synchronization (6 bytes) as follows : 

(001, (j (00),6 (00) 16 (00) ‘6 (FF), 6 Km, 6 

4.1.4.2 F - Flag (1 byte). This is used for certain control 
and checking operations and is also used to indicate 
defective and alternative tracks. The significance of the bits 
in this byte is as follows : 

B8 - This is ZERO for Seetor 0. See 4.2.1 for the use of 
this bit in other sectors. 

B7 - This is ZERO for Seetor 0. See 4.2.1 for the use of 
this bit in other sectors. 

B6 to B3 are reserved for future standardization and are all 
ZERO. 

B2 and BI - The state of these bits must always 
same as those in the home address (see 4.1.2.2). 

be the 

4.1.4.3 C and H - Cylinder and Head (4 bytes). These 
bytes are identical to those in the home address except 
when appearing on defective or alternative tracks. On a 
defective track, C and H contain cylinder and head number 
of the alternative track which replaces it. On an alternative 
track, C and H contain cylinder and head number of the 
defective track which it replaces. 

4.1.4.5 KL - Key length (1 byte). This specifies in binary 
the number of information bytes in the key. 

4.1.4.6 DL - Data length (2 bytes). These specifiy in 
binary the number of information bytes in the data block. 

4.1.4.7 CRC - Cyclic redundancy check (2 bytes). These 
consist of the ONES complement of the remainder 
obtained after dividing the previous nine information bytes 
by the code polynomial (1 i- ~16). They tan be used for 
error checking when reading. 

4.1.4.8 The count en& with one byte (CC) 16. 

4.1.5 Coun t gap 

An 11 -byte gap consisting of 9 bytes of (FF), 6 followed by 
2 bytes of (OO), 6 is initially recorded between the end of 
the count and the Start of the key. The contents of this gap 
may subsequently become undefined because of repeated 
writing operations. 

4.1.6 Key (sec figure 4) 

The key consists of (KL i- 9) bytes, where KL is the 
number of information bytes (sec 4.1.4.5). 

If KL in the preceding count is ZERO, the key and the 
following gap (4.1.7) are omitted and the count is followed 
by the data block (see 4.1.8). Otherwise the key is as 
follows : 

4.1.6.l Synchronization (6 bytes) as follows : 

(oo), 6 (oo), 6 (oo), 6 (00),6 (FF),6 Km,6 

4.1.6.2 Information - This consists of a number of 
information bytes as specified in the KL Portion of the 
preceding count. The data in these bytes shall be recorded 
in the 7-bit coded Character set in accordance with 
ISO 646. However, by agreement between the interchange 
Parties, data in some other a-bit or 8-bit code structured in 
accordance with ISO 2022 may be recorded. 

A 7-bit coded Character shall be recorded so that the bits b7 
to bl of the coded Character appear in positions B7 to Bl 
respectively (see 3.7); 88 shall be always ZERO. An 8-bit 
coded Character shall be recorded so that bits a8 to al sf 
the coded Character are recorded in positions B8 to B’? 
respectively. 

4.1.6.3 CRC - Cyclic redundancy check (2 bytes). These 
consist of the ONES complement of the remainder 
obtained after dividing the previous information bytes by 
the code polynomial (1 i- ~16). They tan be used for error 
checking when reading. 

4.1.6.4 The key ends with one byte (CC), 6. 
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4.1.7 Key gap 

An 1 l-byte gap consisting of 9 bytes of (FF), 6 followed by 
2 bytes of (OO), 6 is initially recorded between the end of 
the key and the Start of the data block. The contents of 
this gap may subsequently become undefined because of 
repeated writing operations. 

4.1.8 Data block (see figure 5) 

The data block consists of (DL + 9) bytes, where DL is the 
number of information bytes (see 4.1.4.6). 

If DL in the preceding count is ZERO, the data block does 
appear in rudimentary form. 

The data block is as follows : 

4.1.8.1 Synchronization (6 bytes) as follows : 

Nm 16 (00) 16 Km 16 (00) 16 (FF),6 Km, 6 

4.1.8.2 Information - This consists of a number of 

information bytes as specified in the DL Portion of the 
preceding count. When this is ZERO, one byte (OO),e is 
recorded. The data in these bytes shall be recorded in the 
7-bit coded Character set in accordance with ISO 646. 
However, by agreement between the interchange Parties, 
data in some other 7-bit or 8-bit code structured in 
accordance with ISO 2022 may be recorded. 

A 7-bit coded Character shall be recorded so that bits b7 to 
bl of the coded Character appear in positions B7 to BI 
respectively (see 3.7); B8 shall always be ZERO. An 8-bit 
coded Character shall be recorded so that bits a8 to al of 
the coded Character are recorded in positions 88 to Bl 
respectively. 

4.1.8.3 CRC - Cyclic redundancy check (2 bytes). These 
consist of the ONES complement of the remainder 
obtained after dividing the previous information bytes by 
the code polynomial (1 -f ~16). They tan be used for error 
checking when reading. If DL - 0 these two bytes may be 
missing. 

4.1.8.4 The data block ends with one byte 
DL = 0 this byte may also be missing. 

(cc),,- If 

4.1.9 Data block gap 

The gap between the end of the data block and the Start of 
the next sector is initially recorded with (FF), 6. 

Its initial length is : 

0 (KL + DL) bytes 

Any fraction is truncated. 

KL - is the number of information bytes in the key. 

DL - is the number of information bytes in the data block. 

The cont ‘ents of this gap may s ubsequently 
unde fined because of repeated writing operations. 

become 

The length of the gap may vary due to repeated writing 
operations; however, a minimum of 21 bytes shall always 
be present. 

4.2 Subsequent sectors 

4.2.1 Count (see figure 6) 

The count of subsequent sectors consists of 20 bytes as 
follows : 

4.2.1.1 Synchronization (8 bytes) as follows : 

(00),6 (00),6 (00),6 (OO),, (FF),6 (FF);, (FF);6 (OE),, 

Eor !FF);, the clock transitions preceding the first five 
data transitions are missing. 

4.2.1.2 F - Flag (1 byte). This is used in each count for 
certain control and checking operations and tan be used to 
indicate defective and alternative tracks. The significance of 
the bits in this byte are as follows : 

B8 = 1 for the first sector following the Seetor 0 and 
alternate sectors thereafter, and 

88 = 0 for the other sectors. 

87 = 1 indicates that the sector is an overflowing sector, 
i.e. the information in the associated data block is 
continued in another sector. Otherwise this bit must be 0. 

B6 to B3 are reserved for future standardization and are all 
ZERO. 

B2 to Bl : see count of Seetor 0 (4.1.4). 

4.2.1.3 The remainder of the count is as described 
in 4.1.4.3 to 4.1.4.8. 

4.2.2 Remainder of sector 

The remainder of the sector is as described in 4.1.5 to 4.1.9 
except for the last seetot-. 

4.3 Last sector 

4.3.1 Count 

See 4.2.1. 

4.3.2 Remainder of sector 

The remainder of the last sector except for the last gap is 
described in 4.1.5 to 4.1.8. 

4.3.3 Last sector gap 

The gap following the last sector will be initially recorded 
as (FF),6 to within * 7 bytes of index. 

lt is also a requirement that the end of the last sector be 
located 20 + 7 bytes before index when the track is 
recorded to the maximum capacity (see annex B) under 
warst-case conditions of disk Speed and clock period (see 
also annex C). 
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Index Index 
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D- Data block 

FIGURE 1 - General track layout 
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30-byte gap 
T 

4 bytes 1 byte 1 byte 
nominal FCCHH 

2 bytes 1 byte 11 -byte gap 
CRC 

(00)16 
@Ob6 (FF)16 (OE)l6 (cc)lfj @0)16 

r I I / 

Index cap Home address 

FIGURE 2 - Home address (Seetor 0) 

4 bytes 1 byte 1 byte F C C H H S KL DL DL 
2 bytes 1 byte 11 -byte gap 

(001’16 (FF)16 0316 CRC (c@& 9 (Fl=)16 -t 2 (00)j6 
n I I I 

Count of Seetor 0 

FIGURE 3 - Count (Seetor 0) 

4 bytes 1 byte 1 byte KL bytes 2 bytes 1 byte 11 -byte gap 

(00) 16 (FF)16 (OE)16 information CRC (cc)j6 9 (FF)16 f 2 (0046 

I . 

Kw 

FIGURE 4 - Key 

t 
4 

4 bytes 1 byte 1 byte DL bytes 2 bytes 1 byte 27 -byte gap 

(00116 (FF)16 (OE)16 information CRC (cc)16 minimum 

(FF)16 
I . . 

Data block 

FIGURE 5 - Data block 

r 4 

4 bytes 1 byte 2 bytes 1 byte F C C H H S KL DL DL 2 bytes 1 byte 11-byte gap 
(00)16 (FF)16 (FF)!6 (OE)16 CRC (cc)16 9 (FF)16 4 2 (00116 

4. . 

Count 

FIGURE 6 - Count (other than Seetor 0) 
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ANNEX A 
(not part of the Standard) 

ROTATION SPEED AND CLOCK PERIOD TOLERANCE 

If the nominal record length is L, the minimum record length is L 1, the maximum record length is L2 and the tolerante is x : 

From current practice 

L2 
- = 1,049 

Ll 

and 

L, =L-x 

L2=L+x 

therefore 

L+x 
- = 1,049 
L-x 

L+x= 1,049 L - 1,049 x 

and solving for x 

0,049 
X =- L 

2,049 

x = 2,39 % of L 

Hence the figure 2,4 % is used. 
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ANNEX E3 
(not part of the Standard) 

TRACK DATA CAPACITY 

The track capacity under worst-case conditions is 3 814 bytes. 

The overhead of 82 bytes due to index gap, home address, gap after the home address, and end of track gap are deducted 
from the track capacity to arrive at a capacity of 3 732 bytes. In Order to make the formuiae below applicable to all sectors, a 
figure of 3 734 bytes is used, accounting for the fact that Seetor 0 synchronization has no (FF)16 bytes. 

The number of bytes required for the sectors is given by the following formulae. 

Number of bytes for each sector 

Seetors (except for last) Last sector 

without key 1 with key 1 without key 1 with key 

537 DL 537 (KL + DL) 
61 +- 81 + 40 + DL 60 + KL t DL 

’ 512 512 
. 

The term 61 of the formula consists of : 

- 21 bytes minimum gap which is used for write/read switching 

- 20 bytes for the count area (see 4.2.1) 

- 11 bytes gap between count (or key) and data block (see 4.1.7 or 4.1.5) 

- 6 bytes synchronizing Pattern in front of the data block (see 4.1.8.1) 

- 2 bytes CRC of the data block (see 4.1.8.3) 

- 1 byte (CC)l6 at the end of the data block (see 4.1.8.4) 

The term 81 results as follows : 

- 61 bytes as above 

- 11 bytes gap between count and key (see 4.1.5) 

- 6 bytes synchronizing Pattern in front of the key (see 4.1.6.1) 

- 2 bytes CRC of the key (see 4.1.6.3) 

- 1 byte (CC)16 at the end of the key (see 4.1.6.4) 

The terms 40 and 60 are derived from the terms 61 and 81 as above minus the 21 bytes of the write/read switching gap. 

The sum of the number of bytes for all sectors on a track shall not exceed 3 734 bytes. 
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ANNEX C 
(not part of the Standard) 

INDEX NOTCH DETECTION TOLERANCES 

A tolerante is given for the location of the Start of the home address with respect to index to allow for equipment adjustment 
of the index notch detection System. 

FIGURE 7 Shows the effect, on the index gap and the gap after the last sector, of the tolerante on index notch detection 
under worst-case conditions of disk Speed and clock period with maximum data capacity. 

The following cases are covered : 

A. This Shows the locatio n of the Start of the home address and the end of the last 
index no Itch is detected at its nomi nal Position. 

sector with respect to index when the 

B. As case A but with the index notch detected early. 

C. As case A but with the index notch detected late. 

D. This Shows a track which was formatted as in case B being read by equipment which detects the index notch early. For 
this equipment the index gap is shortened to 16 bytes while the gap after the last sector is increased to 41 bytes and contains 
(00) 16 in the last 14 bytes. 

E. This Shows a track which was formatted as in case C being read by equipment which detects the index notch early. For 
this equipment the index gap is lengthened to 44 bytes and contains (FF)16 in the first 14 bytes. The gap after the last 
sector is shortened to 13 bytes. 

In the above only the extreme cases are shown; intermediate values of the tolerante on index notch detection result in a 
Situation where the first 14 bytes, read after the index notch has been detected, cannot be guaranteed. lt is therefore 
recommended that these 14 bytes should be treated as undefined. 

A further case is included which Shows the conditions under which a minimum length gap after the last sector is written. 

F. This Shows a track which was partially formatted as in case C having the formal completed, under worst-case conditions 
of disk Speed and clock period with maximum data capacity, by equipment which detects the index notch early. The index 
gap is lengthened to 44 bytes leaving only 13 bytes after the last sector before the index notch is detected. 

The 14 (FF) 16 bytes in the Start of the index gap remain from the previous formatting Operation. 

lt should be noted that in all the above cases the minimum gap between the end of the last sector and the Start of the home 
address is 57 bytes. 
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