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INTERNATIONAL STANDARD

1SO 5653-1980 (E)

Information processing — Interchangeable magnetic

twelve-disk pack (200 Mbytes)

1 Scopgq and field of application

This International Standard specifies the general, physical, and
magnetic characteristics and the pre-initialization for the
physical inferchange of 200 Mbytes magnetic twelve-disk
packs, for upe in electronic data processing systems.

NOTE — Th¢q original design of the subject of this International Stan-
dard was mafe using the Imperial measurement system. Some later
developmentg, however, have been made using the SI measurement
system. In th¢ process of conversion into the alternative system, values
may have be¢n rounded. Therefore, they are consistent with but not
exactly equal|to each other. Either system may be used, but the two
shall be neither mixed nor reconverted.

3 General description

3.1 Gengral figures

A typical twelve-disk pack is represented in figures 6 to 11 :
— figufe 6 shows an exploded view;
— figufe 7 shows a‘vertical cross-section;

— figufe 8 shows, at an enlarged scale, the relationship
between|the4top cover and the bottom protective disk;

Section one — General description

2 References
ISO/R 80, Rockwell hardness test(B, and C sgales) for steel.

ISO 646, 7-bit coded characterset for information processing
interchange.

I1ISO 1302, Technical drawings — Method of indicating surface
texture on drawings.

I1ISO 2022, Code extension techniques for use with the I1SO 7-bit
coded character set.

ISO 5864, /SO inch screw threads — Allowances and
tolerances.

— the spindle lock;

— the protective disks;
— the recording disks;
— the servo surface;
— the bottom cover.

Other elements shown in the drawings are fpr better under-
standing of the figures only and are not part ¢f the standard.

— figule-9showsaschematic tross=sectiomof part of the
disk pack;

— figure 10 shows a schematic cross-section of the spin-
die lock;

— figure 11 shows an enlarged view of the edge of a disk.

3.2 Main elements
The main elements of this twelve-disk pack are :
— the top cover;

— the hub;

3.3 Direction of rotation

The disk pack shall rotate counter-clockwise when viewed from
the top.

3.4 Pack capacity

A gross information capacity of 200 million 8-bit bytes is
achieved in this 12-disk pack by the use of 19 data disk sur-
faces. Data are recorded on 808 tracks per data surface. The
track spacing gives approximately 15 tracks per millimetre,
each containing a maximum of 13 030 8-bit bytes of informa-
tion. The recording density varies between outer and inner
tracks and reaches a maximum of 159 bpmm on the innermost
track.
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Section two — Mechanic

4 General requirements

4.1 Operation and storage environment

4.1.1 Operation

The operating temperature — measured within the disk pack

area of the drive
57 °C {135 °F} at
reading shali not

placed intoc operdtion, it shall be co

for a minimum of]
the disk drive is

The time of accli
tween the disk

I and physical characteristics

and other functional requirements of this Inter

nationa!l Stan-

dard are complied with. The coefficient of thermal expansion of

ail the recording disks shall be the same.

5 Dimensional characteristics

— shall be within the range 15 °C {58 °F} t¢
b relative humidity of 8 to 80 %. The wet bulb
exceed 26 °C {73 °F;. Before a disk pack is
n dai.O"’S‘d within its covers
2 hin the same environment as that in which

gperating.

natization is dependent on the difference be-
pack temperature and the environmenial

temperature of the disk drive. The minimum time may be
calcuiated using b temperaturs grasient of 10 °C {18 °F} per
nour.

The range speciffed above does not necessarily apply to ths
disk drive.

4.1.2 Storage

The storage temperature shall be within the range —40 °¢
{—40 °F) and + [85 °C (+ 150 °F}, the wet bulb reading not

exceeding 30 °C
3,5 °C (33 °F) an
withstand a relati

Itis recommende
extreme conditior
of more than 10

The ambient stirg
4 000 A/m.

(86 °F). For wet buEb temperatures between
it 3C °C (86 °F} the disk pack shall be abie (G
e humidity of 8 10 80 %.

i that the pack shouid not be stored Under the
s of the above ranige. A temperatuie gradien:

—~

C {18 °F) per hour should be gvoided.

y rnagnetic field interisity shall not sxceed

4.2 Test conditions

Unless otherwise
23 £+ 3°C(7R4 |
24 h of acclimatiz

stated, Wieasurements shail be carried out at
BOFY, 40 % to 60 % relative humidity after
htion. Tests shall be carried out wafh ths disk

pack in the uprig!

4.3 Shock an

5.1 Reference plane

iUnless ctherwise stated, all dim

f

reference plane. This is tf
the pack,

h
on which the pack

al iensions arg referred to
esu rfacu, pegpendicular tg
esis yiky-ts three re

a given
the axis of
t buttons.

The overall height/of the disk pack with tep and boftom cover

shall be

4. <480 mm (7.08 in).

522 Overall

The overall diameter of
cover shall be

d. <381 mm {18.0 in}.

2
8 DO

2,858 mm (7.23C

uig
t pOS t 3] N o €SS UUIUI VV!DC vLGLC

d vibration

The disk pack shouid withstand exposure to shock and/or

vibraticn during
dimensicona!l and

normal operator usage and stiii meet ali
functional requirements of this International

Standard. Protection against shock and vibration during trans-
portation and storage shall be subject to agreement between
supplier and user.

4.4 Material

Unless otherwise
from any suitable

stated, the disk pack shall be construcied
material in order that the dimensicnal, inertia!

The vertical distance of the lower edge of the to
'me reference plane shaill be
hy = 358 =

1,47 mam {5,140 + 2.088 in},

8.4 Hub (see figure 2}

5.4.17 Diameter of the flexure pads

r below

g Cove

The diameter of the three hub flexure pads shall be

dy = 44,432 +

measured at 20 £ 0,5 °C (68 £ 1 °F}.

G,005 mm (1.749 3 £ 0.000 2 in}
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5.4.2 Height of the flexure pads

The height of the hub flexure pads shall be

hy = 1,91

+ 0,13 mm (0.075 * 0.005 in).

5.4.3 Finish of the flexure pads

The finish shall be of class N5, i.e. 0,4 um (16 pin) (arithmetical
mean deviation; see 1SO 1302.)

1SO 5653-1980 (E)

5.5 Spindle lock (see figure 10)

5.5.1 Thread of the spindle lock

The thread of the spindle lock shall be a double lead thread of
type 24 UNF-2A; see ISO 5864.

5.5.2 Diameter of the lower part of the spindie lock

The diameter of the lower part of the spindle lock shall be

5.4.4 Relief of the flexure pads

The hub flex
d3 = 44,1

measured at

5.45 Verti

Lire pads shall be relieved to
}78 + 0,015 mm (1.751 1 + 0.000 6 in)

20 + 0,5 °C (68 + 1 °F).

cal distance of flexure pads from the

reference plane

The vertical
plane shall b

distance of the flexure pads from the reference

b
2

hy = 1,40 + 0,30 mm (0.055 + 0.012 in).

5.4.6 Radigl compliance of flexure pads

The radial |compliance of each flexure pad shall;>"be
0,1+ 0,2umn (40 = 8 pin) per 45N (11bf) radial: force
located at the collet flexure pad with d, expanded to

44,450 0 + 94,0025 mm (1.750 0 £+ 0.000 1 in).

ds = 9,37 £ 0,173 mm (0.369 + 0.005in).

5.5.3 Minimum full thread length
The full thread length of the-spindle lock shall be
hg >7,14 mm (0.281\in)

from the lower end of the spindle lock.

5.5.4 Chamfer

The lower end of the spindle lock shall be chanfered from an
inner 'diameter

d; = 8,00 £ 0,13 mm (0.315 + 0.005 in)
and an angle

y =45 + 2°,

5.56.5 Location of the shoulder of the spindle lock

The shoulder of the spindle lock shall be at a digtance from the

5.4.7 Rest buttons reference plane of
+ 023 + 0.09 .
5.4.7.1 Lochtion he = 13,51 7 5, mm (0,532 °_ 'y, in).
The three regt buttons shall-be equally spaced on a circle of
diameter 5.5.6 Length of the lower part of the spinglle lock
dy = 139|704 §,13 mm (5.500 + 0.005 in). The length of the lower part of the spindle locH shall be
L 10 40 L DO 0o o284 L 0O 002 ¢
T — I, o T Uy A" LR RLEREN AR v o Juuuuunv v (v ay i p )

5.4.7.2 Diameter and shape

The diameter of the rest buttons shall be

dg = 11 £ 1 mm (0.43 = 0.04 in).

Their rest surface shall be spherical with a radius

ry =110

+ 15 mm (4.33 = 0.59 in).

5.4.7.3 Roughness and hardness

The finish of the rest surfaces shall be of class N 4, i.e. 0,2 um
(8 pin) arithmetical mean deviation; see ISO 1302. The hard-
ness shall be 55 to 60 HRC (Rockwell scale C); see ISO/R 80.

from the shoulder of the spindle lock.

5.5.7 Maximum diameter of the lower part of the
spindle lock

The diameter of the lower part of the spindle lock with the safe-
ty balls expanded shall be

dg = 10,7 £ 0,1 mm (0.421 £ 0.004 in).

The safety balls shall not expand before the lockshaft pin is at a
distance of

hg <15,14 mm (0.596 in)
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from the shoulder of the spindle lock. The safety balls shall
cease to expand when the lockshaft pin is at a distance of

hg »12,98 mm (0.511 in)

from the shoulder of the spindle lock.

The diameter with relaxed balls shall be

dg <9,53 mm (0.375 in).

5.56.8 Locatio

5.6.2 Thickness
The thickness of the bottom protective disk shall be

e; = 1,30 + 0,08 mm (0.051 + 0.003 in).

5.7 Disk supports (see figure 9)

The radius of all disk supports shall be

M 90-9-mm (358 |n)_

n of the safety balls

The centres of {he safety balls shall be at a vertical distance of

hyp = 9,00

+ 0,32 mm (0.354 + 0.013 in)

from the spindl¢ lock shoulder.

5.5.9 Hole fof the penetration of the lockshaft pin

The diameter of| the hole for the penetration of the drive spindle
lockshaft pin info the spindle lock shall be

d10 = 5,16

5.5.10 Depth

- 0.13 + 0.005 ;
o0 MM (0.203 © 07 N

of penetration of the lockshaft pin

The clearance fpr the penetration of the drive spindle lockshaft
pin into the spindle lock shall extend to a distance of

hyy <11,81

mm (0.465 in)

from the shoulder.

5.5.11 Removal of the top cover

It shall be possi
has penetrated

hyp <12,71

from the shoulder:

ble to remove.the top cover when the lockshaft
into the spindle lock to a distance of

mm (0,500 in)

3 A~

5.8 Recording disks

5.8.1 Diameter (see figure 9)
The diameter of all recording disks shall be

dyp = 356,25 £ 0,15%mm (14.025 + 0.006 in)

5.8.2 Thickness (see figure 11)
The thickness.of all recording disks shall be

ey =(1,905 + 0,025 mm (0.075 + 0.001 in).

5.8:3 Disk edge chamfer (see figure 11)
For a distance of
0O <b <1,3 mm (0.05 in).

from the outside edge of the disk, the disk conjour shall be
relieved within the extended boundaries of the digk surfaces.

5.9 Top protective disk (see figure 9)

5.9.1 Diameter
The diameter of the top protective disk shall be

dyy = 356,25 + 0,25 mm (14.025 + 0.010 in)

5.9.2 Thickness

5.5.12 Hardness

The hardness in the thread area of the spindle lock shall be 55
to 60 HRC (Rockwell scale C); see ISO/R 80.

5.6 Bottom

5.6.1 Diamet

protective disk (see figure 9)

er

The diameter of the bottom protective disk shall be

dyy = 360,37 + 0,25 mm (14.188 + 0.010 in).

The thickness of the top protective disk shall be

ez = 1,27 £ 0,06 mm (0.05 = 0.002 in).

5.10 Location of the disks (see figure 9)

The disks shall be located with regard to the reference plane as
described in 5.10.1 to 5.10.3.

5.10.1 Bottom protective disk

The vertical distance between the reference plane and the
lower surface of the bottom protective disk shall be

hy3 = 0,56 to 1,41 mm (0.022 to 0.056 in).
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5.10.2 Recording disks

The vertical distances above the reference plane to the record-
ing disks shall be

hiq = 10,478 = 0,203 mm (0.412 5 + 0.008 in),
his = 20,003 = 0,203 mm (0.787 5 + 0.008 in),

hig = 29,258 + 0,203 mm (1.162 5 + 0.008 in),

20062 4+ 0202
DIFORS

1SO 5653-1980 (E)

axial position limits (plus and minus tolerances) given for each
surface in 4.10. This requirement shall apply to the annular area
of all disk surfaces between an outer radius of 175,08 mm
(6.893 in) minimum and an inner radius of 98,42 mm (3.875 in)
maximum.

5.13.2 Axial runout of disks

The axial runout of any disk at any rotational frequency up to
the maximum aliowable rotational frequency (see 6.3) shall not

exceed

1A C27 0 L 0000 1)

L
PR T Aviv au R R LR R BN W IRy OToOoOTTT

hy7 =

hig

I
&

578 + 0,203 mm (1.9125 + 0.008 in),
hig = 58/103 + 0,203 mm (2.287 5 + 0.008 in),
hyo = 67|628 + 0,203 mm (2.662 5 + 0.008 in),

h21 = 77153

H

0,203 mm (3.037 5 + 0.008 in),
hy, = 86/678 + 0,203 mm (3.4125 + 0.008 in),

h23 = 96 203

H

0,203 mm (3.787 5 + 0.008 in).

5.10.3 Top| protective disk

The distancg between the reference plane and the lower sur-
face of the tpp protective disk shall be

hys = 105,982 + 0,432 mm (4.1725 + 0.017 in).

5.11 Loc4dtion of the lowest element

The lowest element of the disk pack shall not extend outside an
annular spade defined by a distance below the) reference plane
of
hys <7,6/mm (0.30 in)
and inner and outer radii of

ry = 78,0 mm (3.07/n)

rs = 96,9 mm (4,84 in).

0,15 mm (0.006 in) for the recordingdisks,
0,51 mm (0.020 in) for the protective disks,

total indicator reading.

5.13.3 Acceleration of axial runout

With the disk_paCk revolving at 3600 + 72|min—1, the ac-
celeration of~the’ axial runout of the recording disk surfaces

(measured\with a high frequency cut-off def
response/High frequency asymptote intercept
high frequency fall-off of 18 dB per octave) sh
peak."acceleration from the base line (
(=4 000 in/s2) in the annular area between ar]
175,08 mm (6.893 in) minimum and a inner rad
(3.875 in) maximum.

5.13.4 Horizontal runout of disks

ned by the flat
f5,0 kHz and a
all not exceed a
f + 102 m/s2
outer radius of
us of 98,42 mm

of 0,25 mm (0.010 in) for the recording disk

, and 0,51 mm

The horizontal runout shall not exceed a total iadicator reading

(0.020 in) for the top and bottom protective di
to the centreline of the disk pack hub.

ks with respect

5.13.5 Angular shift between disks and hub

After the disk pack has experienced a positive
celeration during normal operation, the angula
disks and hub shall remain equal to zero.

or negative ac-
I shift between

5.14 Location of magnetic surfaces

5.12 Height without covers

The overall height of the disk pack, without covers, above the
reference plane shall be

hyg <123,0 mm (4.84 in).
5.13 Hub/disk relationship

5.13.1 Axial position limits of disk surfaces

With the disk pack revolving at any rotational frequency from
2500 to 3 700 min—1, the axial runout of the recording disks
and the top and bottom protective disks (defined by stacking
dimension 43 through hy, in figure 9) shall remain within the

The area of the magnetic surface of the recording disks shall ex-

tend from an inner diameter of 190,5 mm (7.50

in) maximum to

an outer diameter of 352,0 mm (13.86 in) minimum.

6 Physical characteristics

6.1 Moment of inertia

The moment of inertia of the disk pack without
exceed

107 gm? (365.6 Ibin2).

covers shall not
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6.2 Balance

The disk pack shall be dynamically balanced. Residual un-
balance shall be less than 100 gmm (0.14 ozin) when measured
at 3 600 min—"1in each of two planes parallel to the disk surface
at5,84 + 1,3 mm (0.23 + 0.05 in) above the upper surface of
the top protective disk and below the lower surface of the
bottom protective disk, respectively.

6.3 Maximum rotational frequency

1 min when measured with the disk pack rotating at
3600 + 72 min—"' and within the specified operating environ-
ment and conditions.

6.7 Electrical earthing

The disk pack shall provide a discharge path from the magnetic
media to the drive spindle through the hub mechanism.

6.8 Physical characteristics of magnetic surfaces

stress at a rofational frequency of 3700 min—1 counter-

The disk pack 1:8" be capable of withstanding the effect of
ed from the top.

clockwise as vie

6.4 Locking|pull
The disk pack shall be held to the disk drive spindle by a force

of 1700 to 2 00P N (380 to 450 Ibf), exerted by the downward
pull of the disk fIrive lockshaft on the disk pack spindle lock.

6.5 Ambient air

6.5.1 Filtered [air

The filtered air ir) the immediate area of the disk pack shall be of
air cleanliness class 100 (see annex A).

6.5.2 Pressure

The static presstire in the immediate area of the disk pack shall
be 25 Pa (0.1 inH,0) minimum above the environment of, the
drive.

6.6 Thermal

The thermal tin

initial temperatu

time constant

e constant is the time required to reduce an
e difference between the pack and the drive by

2/3. The disk pack thermal time censtant shall not exceed

6.8.1 Surface roughness

The finished magnetic surface shall have’a surface¢ roughness
less than 0,038 pm (1.5 pin), arithretic average, with a max-
imum deviation in height of 0,38'um (15 pin) frgm average,
when measured with a 2,5 um'(0)000 1 in) stylus and a 750 pm
(0.03 in) cut-off range.

6.8.2 Durability ofdmagnetic surfaces

6.8.2.1 Resistance to chemical cleaning fluid
The magnetic surface of recording disks shall not be adversely
affected by a 91 % solution of isopropyl alcohol [[made from

reagent grade isopropy! alcohol mixed with 9 % distilled or
déionized water by volume) when used for cleaning.

6.8.2.2 Coating adhesion
The nature of the coating shall be such as to ¢nsure wear

resistance under operating conditions and maiftenance of
adhesion and abrasive wear resistance.

6.8.2.3 Abrasive wear resistance

The coating shall be able to withstand operational wear.
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Section three — Magnetic characteristics

7 Track and recording information — Data
surfaces

7.1 General geometry, surfaces and heads

Head and surface details shall be as in figures 12 and 18.

7.2.6 ldentification of data tracks

For the purposes of testing data tracks, the identifying system
specified in 7.2.6.1 to 7.2.6.4 is used.

7.2.6.1 Data track identification

Data track identification shall be a three-digit decimal number

Track locatiprs—shat—be—referred—te—a—Cartestan—co-ordinate
system, axed X and Y, with its origin on the axis of rotation of
the disk pack.

7.2 Track geometry

7.21 Nun-lber of tracks

There shall he 815 discrete concentric tracks per data surface.

7.2.2 Width of tracks
The recordefl track width on the data surface shall be
0,051 + 0,004 mm (0.002 00 = 0.000 15 in).

The method|of testing whether the head to be used meets this
requirement|is given in annex B.

7.2.3 Track location
The centrelife of any track shall lie within
t+ 0,003 |mm (0.000 12 in)
of its corresgponding data track centreling as defined in 11.1.5.3.
The incremgntal head movementand its tolerance are defined

by the servp track information)and shall correspond to the
servo track g$pacing (see 11:175.4).

7.2.4 Location of the lines of access

There shall be~two groups of heads each having a line of

(000 to 814) which numbers data tracks copsegcutively starting
at the outermost data track of each data Sutfafe.

7.2.6.2 Data surface identification

The data surfaces shall be niimbered from 0Q to 18 to corre-
spond with the head numbers (see figure 12).

7.2.6.3 Cylinder

A cylinder is _the set of data tracks on the data|surfaces having
the same data track identification.

7.2.6:4 "Data track address
A five-digit decimal number shall be used for ddta track address
with the three most significant digits defining the cylinder

address and the remaining two digits defining the data surface
address.

8 Test conditions and equipment| — Data
surfaces

8.1 General conditions

8.1.1 Rotational frequency
The rotational frequency shall be 3 600 + 36 mjin—'in any test

period. Rotation shall be counter-clockwise when viewed from
above.

8.1.2 Temperature

access A a : e
parallel to the X axis and shall have the ordinate

Yo = + 7,772 mm (0.306 in),

Yg = + 7,772 mm (0.306 in).

7.2.5 Recording offset angle

At the instant of writing or reading a magnetic transition, the
transition shall have an angle not exceeding

+ 30

with respect to the line of access.

The temperature of the air entering the disk pack area shall be

27 £ 2°C (81 = 4 °F).

8.1.3 Relative humidity

The relative humidity of the air entering the disk pack shall be
between 30 and 70 %.

8.1.4 Conditioning

Before starting measurements, the disk pack shall be con-
ditioned for 24 h in the same environment as that in which the
test equipment is operating.
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8.2 Standard reference data surface

8.2.1 Characteristics

The standard reference data surface shall be characterized at
the innermost and outermost track. When recorded at 1f
(see 8.8), using a data test head, the track average amplitude
(see 8.7) shall be :

3,8 mV at track 000,

8.3.3 Gap length
The length of the recording gap shall be

2,54 £+ 0,51 pm (100 £ 20 pin).

8.3.4 Offset angle

The angle between the read gap in the ferrite core and the line
of access shall be

2,2 mV at tra

When recorded a
average amplitud

3,0 mV at tra

1,7 mV at tra

8.2.2 Seconda

This shall be a su
reference data su
at 2f.

S
C

k 814.

t 2f (see 8.8), using a data test head, the track
e (see 8.7) shall be

tk 000,

bk 814,
'y standard reference data surface

rface whose output is related to the standard
rface via calibration factors Cp; at 1fand Cp,

andard reference data surface output

D —3
Secong

To qualify as a s¢
calibration factor|

0,90 <CD <

ary standard reference data surface output

condary standard reference data surface, the
Cp for such disks shall satisfy

,10

at both measured tracks and at both frequencies.

8.3 Data test

8.3.1

Disk measureme

head

Description

ht shall’be taken with a suitable test head!).

The test head sh

Il .be calibrated to the standard reference data

surface and used|for-amplitude and data testing of the data sur-

faces.

8.3.5 Flying height

When flying over track 814, the test thead shall hgve a flying
height at the gap of

0,89 £ 0,05 um (35 + 2pin)

8.3.6 Inductance

The total head inductance shall be 23 + 2,3 pH megsured in air
at 1 MHz. Each leg shall have an inductance of 6 + 0,6 pH.

8.3.7 Resonant frequency

As._measured at the head cable connector, the resonant fre-
quency of the head shall be

10,7 + 1,3 MHz.

8.3.8 Resolution

The test head resolution shall lie between 73 % ahd 83 % at
track 000, and between 71 % and 81 % at track 8[14. Resolu-
tion is defined as

2f amplitude
Hampltude 100 %
1f amplitude

8.3.9 Head loading force

The net head loading force shall be such as to achieve the flying
height given in 8.3.5 and shall be within the limits

8.3.2 Gap width

The width of the recording gap (measured optically) shall be

50,0 + 2,5 pm (1970 + 100 pin).

3,4+ 0,4 N10.76—==0-091bf)-

8.3.10 Calibration factor

The data test head calibration factors Cyq at 1f and Cy, at 2f
shall satisfy

0,90 <Cy <1,10.

1) Information on suitable test heads may be obtained from the Secretariat of ISO/TC 97, or from the ISO Central Secretariat.
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Cy is defined

by

Standard reference data surface output

H =

Actual head voltage measured

when measured on a standard reference data surface, or by

Standard reference data surface output

He (Actual head voltage measured) x Cp

I1ISO 5653-1980 (E)

Two consecutive half periods T, T shall not differ from

T1 + T2
2
by more than 2 %.

8.4.2 DC erase current

The DC erase current supplied to one of the two read/write
coils when DC erase is specified shall be :

when measyred on a secondary standard reference data sur-

face.

8.3.11

Ovelwrite capability

The overwritg¢ capability of the head shall meet the following re-

quirement.

Write with 1/
and measure
frequency-se|

on track 000 of a standard reference data surface
the average amplitude of the 1f signal with a
ective voltmeter. Without DC erase, overwrite

once at 2f anfl measure the average amplitude of the residual 11

signal.

The ratio :

Aver
measured

hge amplitude of selectively
1f signal after overwrite with 2f

Ave
measured

shall be —48

age amplitude of selectively
1f signal before overwrite with 2f

+ 3.

8.4 Conditions for measurements using the data

test head

8.4.1 Write

The 2f write
amplitude m¢g
varied at sevd

current

current shall conform to figure 8. The current
asured at the héad termination connector shall be
N levels as_presented below :

Data tracks DC erase currenl(

0 to 127 65,0, mA
128 to 255 61,5.mA
256 to 383 57,5 mA tolerance
384 to 511 54,0 mA + 1%
512 to 639 50,0 mA
640 to 767 46,5 mA
768 to 814 45,0 mA

8.5 Read chanhnel

8.5.1 Input impedance

The differential input impedance of the read channel shall be
1200°+ 60 2 in parallel with 15 + 3 pF, [including the
amplifier input impedance and all other distributed and lumped
impedance measured at the head termination cpnnector.

8.56.2 Frequency and phase characteristics

The frequency and phase characteristics are
following :

Hefined by the
a) the frequency response shall be flat within+ 0,25 dB
from 0,17 MHz to 6,45 MHz (0,06f to 4/);
b) the —3 dB roll-off point shall be at 9,675 MHz (6/);

c) the attenuation above 9,675 MHz shall npt be less than

that given by a line drawn through zero at 9,675 MHz with a
slope of —18 dB/octave;

Write current d) the phase shift shall be less than } 5° between
Data tigek? rakouries 0,1 MHz and 6,45 MHz (0,06/ and 4/).
w
107127 130-mA )

128 to 255 123 mA 8.5.3 Transfer characteristics

256 to 383 115 mA tolerance

384 to 511 108 mA +1% For inputs between 0,3mV and 10,0 mV the transfer
512 to 639 100 mA characteristic shall be linear within + 3 % or 50 uV, whichever
640 to 767 93 mA is larger.

768 to 814 90 mA

The differences between the positive and negative amplitudes
of the quiescent write current shall be I,y — I, <2 mA.

Tg = 70

70

Il

Overshoot : (3,5 + 1,5) % of I, =

H

5 ns,
5ns

T + Iy

8.6 Automatic gain controlled amplifier

The AGC-amplifier shall produce an output voltage Vagc
constant to within £ 2 % for input voltages from

VIN, min = 0.3 mV to ¥y nax = 10,0 mV (see figure 14).

Its response time shall be 3,4 us. All frequencies below 10 kHz
shall be attenuated at a rate of 6 dB/octave.
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8.7 Track average amplitude V7,

The track average amplitude V74 is the average of the peak-to-

peak values of
measured at the
loaded as in 8.5.

the signals over one revolution of the disk
output of the data test head when electrically

8.8 Test signals

The recording frequencies specified as 1f and 2f shall be :

9.1.3 Overwrite test

9.1.3.1 Procedure

Write on track 000 at 1f and measure the average amplitude of
the 1f signal with a frequency-selective voltmeter. Without DC
erase, overwrite once at 2f. Measure the average amplitude of
the residual 1f signal with the frequency-selective voltmeter.

9.1.3.2 Result

1f = (3225  3,225) x 103 transitions/s,

2f = (6450 T 6,450) x 103 transitions/s.

8.9 Use of DC erase

Unless otherwisg

specified, all write operations shall be pre-

ceded by a DC erase operation.

9 Functiongl testing — Data surfaces

9.1 Surface tests

9.1.1 Amplitude test

9.1.1.1 Procedyre

Write on any pdrt of the data surface at 2f, read back.and

measure the V4.

9.1.1.2 Result

The upper limit
shall be 2,2 mV
increase linearly

f V14 corrected by Cy forthe data test head
peak-to-peak at data «cylinder 814 and shall
to a value of 4,0 m\A peak-to-peak at data

cylinder 000. The lower limit for\the data track average

amplitude shall

be 1,2 mV peak-to“peak at data cylinder 814

and shall increask linearly to_a‘\value of 2,2 mV peak-to-peak at
data cylinder 00] (see figure_15).

9.1.2 Resoluti

bn-test

The ratio

Average amplitude of 1f signal after overwrite

Average amplitude of 1f signal before-Overwritej

shall be less than —40.

9.1.4 Residual noise test

9.1.4.1 Procedure

DC erase a b-track band with data track 814 in its m{ddle. Write
at data track'814 at 2f, read back and measure the|RMS value
(VrmsM_'using a true RMS-voltmeter with a bapdwidth of
10 MHz’at the —6 dB point.

Then DC erase once, read back and measure the RMS value
(Vbcrms), unload the head and measure the RMS Yalue of the
noise due to all other noise sources (Vyrms)-

9.1.4.2 Result

The ratio

VZDCRMS - WNRMS

Vems

shall be less than 0,05.

9.2 Track quality test

9.1.2.1 Procedure

Write on any part of the data surface at 1f, read back and
measure the V7. Then DC erase, write at the same position at
2f, read back and again measure the Vy.

9.1.2.2 Result

In all cases the ratio

Average track amplitude of 2f signal

Average track amplitude of 1f signal

shall be 0,75 + 0,15.

10

9.2.1 Positive modulation test

9.2.1.1 Procedure

Write on each track at 2f, read back and measure the Vya.
With a delay of 74 = 1,55 + 0,15 us after detecting a read
pulse exceeding 125 % of 0,5V1,, count all such further pulses
during a time period of 7, = 3,10 + 0,15 s (see figure 16).

9.2.1.2 Result

Positive modulation occurs if the number of counted pulses
exceeds 16.
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9.2.2 Negative modulation test

9.2.2.1 Procedure

Write on each track at 2f, read back and measure the Vqa.
With a delay of ¢4 = 1,65 + 0,15 us after detecting a read
pulse not reaching 75 % of 0,5 V1, count all such further
pulses during a time period ¢,,, = 60 * 1 us (see figure 16).

9.2.2.2 Result

1SO 5653-1980 (E)

10.2.2.2 Correctable error

A correctable error occurs when all single errors on a data track
lie within an envelope of 9 bit periods (see 12.1.1).

10.2.2.3 Uncorrectable error

An uncorrectable error occurs when all single errors on a data
track do not lie within an envelope of 9 bit periods (see 12.1.1).

10.2.2.4 Error criteria

Negative médulation occurs if the number of counted pulses
exceeds 25§

9.2.3 Misging pulse test

9.2.3.1 Prqcedure

Write on eg@ch track at 2f and read back using the AGC-
amplifier.

9.2.3.2 Repult

A missing plilse is any read pulse whose amplitude is less than
45 % of the|l AGC output voltage Vagc.

9.2.4 Extra pulse test

9.2.4.1 Prqgcedure

Write on egch track at 2f, read back and measure thée¥y.
Then DC ergse once and read back over one revolution:

9.2.4.2 Reult

An extra pufise is any spurious read pulse exceeding 40 % of
0,5 V1a.

10 Acceptance criteria for data surfaces

10.1 Surface test'criteria

The disk pag¢k shall{meet the requirements of all tests specified
in9.1.

There shall be neither correctable nor uncorrgctable errors in
the tracks having the addresses 00000 and)00P01. There shall
be no uncorrectabie errors in each\ track [from 93 us to
233,12 s following the index.
For the purposes of data intefechange there shall be no uncor-
rectable errors on at least 15 352 data trackpk. If more data

tracks without uncorrectablé errors are requirgd, this shall be
subject to agreementibetween the supplier anfi the user.

11 Servosurface

11.1 «General description
11491 Location

The servo surface shall be the upper surface of the 6th record-
ing disk from the top. It shall be located betwg¢en data surface

10 and data surface 9 (see figure 12).

11.1.2 The servo surface and its task
The servo surface shall be used as a geomefrical and timing
reference for all other surfaces of the disk pack. The servo sur-
face shall provide the means to implement the following
features :
— head positioning and track following;
— write timing (write clock);

— index sensing;

— rotational position sensing.

10.2 Track quality criteria

10.2.1 Modulation criteria

Positive or negative modulation as defined in 9.2 shall not
occur in any track.

10.2.2 Errors on data tracks

10.2.2.1 Single error

A single error is the occurrence of a missing pulse (see 9.2.3) or
of an extra pulse (see 9.2.4).

11 3—Rotatiomat frequenrcy ——————

For the following dibit timing relationships a nominal rotational
frequency of 3 600 min—1is assumed.

11.1.4 Recorded servo tracks

11.1.4.1 Two-byte interval

Each recorded servo track shall be divided into 6 720 equal in-
tervals, called 2-byte intervals (or dual intervals). Each 2-byte
interval shall correspond in time f; to two data bytes on any
data surface.

t; = 2480 ns nominal.

1
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11.1.4.2 Dibit

The read signal of a recorded servo track shall consist of pairs
of pulses called dibits. Each dibit consists of a pulse of one
polarity followed closely by a pulse of the opposite polarity. The
time interval f, between these two pulses shall be small com-
pared with #,/2 (see figure 17) and its value shall be

at track 000 :

at track 814 :

t, = 250 ns nominal,

t, = 320 ns nominal,

The centrelines of the written data tracks of each cylinder are
determined by the corresponding servo tracking centreline and
the accuracy of alignment of data heads with respect to the
servo head.

11.1.5.3 Co-ordinates of reference track

The nominal location of all data track centrelines and all servo
track edges shall be calculated from the nominal co-ordinates
of the centreline of data track 496 :

measured at th
amplitude which
(see 11.2.4).

e point on the leading edge of the pulse
equals 50 % of the AGC reference amplitude

11.1.4.3 Plus-odid servo track

A plus-odd servo
consists of plus-
tervals. A plus-di
a negative pulse

11.1.4.4 Minus;

A minus-even sg
signal consists 0
the 2-byte intery|
pulse followed b

11.1.4.5 Polarit

track shall be recorded so that its read signal
ibits occurring in the first half of the 2-byte in-
it shall consist of a positive pulse followed by
see figure 17).

even servo track

rvo track shall be recorded so that its read
minus-dibits occurring in the second half of

als. A minus-dibit shall consist of a negative
a positive pulse (see figure 17).

y of the servo read signal

The polarity of t

e read signal of a recorded servo track-is\de-

fined by the condlition that the outermost recorded servo-track
(track —22,5 in the outer guard zone; see 11.1.5.7)\is a plus-
odd servo track (see 11.1.4.3).

11.1.4.6 Directipn of magnetization

Figure 17 showg the relationship-“between direction of
magnetization of| the disk and the ‘polarity of the two types of
dibits.

11.1.5 Servo i]ead positions and servo track geometry

Xags = 129,487 mm (5.097 9 in),

Y = 7,772 mm (0.306 O in).

11.1.5.4 Servo track spacing

The nominal spacing S between the centrelines of the servo
tracks along the line of aecess shall be

S = 68,58 um (2 700 pin).

This spacing S.is also the nominal spacing betweg¢n the data
track centrelines along the line of access.

11,15.5 Servo track numbering (see figure 21)

The servo tracks are consecutively numbered stafting at the
outermost track :

-22,5; -21,5; ... =0,5; + 0,5; ... + 848,5.
This numbering system has been chosen becaude the cen-
trelines of the servo tracks + 0,5 to 813,65 shall|be spaced

nominally half-way between the data track centrelines of tracks
000 to 814.

11.1.5.6 Servo zone (see figure 21)

The servo zone shall contain 816 servo tracks altdrnating be-
tween plus-odd and minus-even, from servo tragk —0,5 to
814,5.

11.1.5.1 Line of access and alignment of servo head

The read-gap of the servo head shall move along the line of ac-
cess A (see 7.2.4 and figure 18). The centreline of the servo
head gap shall coincide with the line of access to the accuracy
given in 7.2.5.

11.1.5.2 Servo tracking centreline

The servo tracking centreline for each cylinder is given by the
centre of the servo head gap (with the servo head positioned on
the line of access) when the read signal contains equal
amplitudes of the leading peaks of plus-dibits and minus-dibits.
This read signal (see figure 19) is produced by adjacent plus-
odd and minus-even servo tracks (see also figure 20).

12

11.1.5.7 Guard zones (see figure 21)
The outer guard zone shall consist of 22 plus-odd servo tracks,
from servo track —22,5 to —1,5. The inner guard zone shall
consist of 34 minus-even servo tracks, from servo tracks 815,5
to 848,5. The nominal radii (see figure 18) calculated from the
values given in 11.1.5.3 and 11.1.5.4 shall be :

R_53 = 165,26 mm (6.506 3 in),

R_, = 163,76 mm (6.447 2 in),

R, g5 = 107,89 mm (2.247 6 in),

105,56 mm (4.155 9 in).

R w9
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11.1.5.8 Head loading zone (see figures 18, 21)
The head loading zone shall extend from

Ry = 175,07 mm (6.892 5 in) to

R _p3 = 165,26 mm (6.506 3 in).

It shall be erased using AC- or DC-erase.

11.1.6 Index

1ISO 5653-1980 (E)

The pack input air temperature shall be 23 + 3°C
(68 + 5 °F). For the measurement of servo track locations,
however, the air temperature (measured between disk surfaces
9 and 10, see figure 7) shall be 20 + 0,25 °C (68 + 0,5 °F).

11.2.3 Requirements for the measurement spindle

The following measurements shall be taken with the disk pack
measurement drive spindle revolving at 3600 + 36 min—1.
The measurements taken in 11.2.3.3 and 11.2.3.4 are made
with a high frequency cut-off defined by the flat response/high

11.1.6.1 Definition
The index i$ the point which defines the beginning and the end
of a track. At the instant of having detected the index pattern

(see 11.1.6J2), the index for each data track is under the cor-
responding|read/write gap on its line of access.

11.1.6.2 Index pattern
The index gattern is the pulse sequence :
dddddododdod

In the servg zone “‘d”’ is a pair of dibits and ‘‘0’’ is an omitted
pair of dibits (see figure 22).

In the guatd zone ““d” is a single dibit and 0" is a single
omitted dibjt.

11.1.6.3 ipdex geometry
The index pattern (see 11.1.6.2) shall be recorded on all servo

tracks fromp —22,5 to 848,5. All corresponding dibits shall
coincide in the X-direction on the line of adcess (see figure 18).

11.2 Mepsurement conditions

11.2.1 Roftational frequéncy

The rotatiopal frequency ‘shall be 3 600 + 72 min—1. For the
timing megsurements” (see 11.3.1) a rotational frequency of
3600 + 36 min- Xis required.

frequency asymptiote intercept of Z 200 Hz anf a high frequen-
cy fall-off of 18 dB per octave.

11.2.3.1 Radial runout

The total indicated radial runout measured where the spindle
contacts the hub flexure shall not exceed 0,635 um (25 pin).

11.2.3.2 Axial runout
The total jndicated axial runout shall not |exceed 1,27 pym
(50 pin).

13:2:3.3 Acceleration of radial runout
The acceleration of radial runout shall not ex¢eed

+ 12,7 m/s2 (+ 500 in/s2).

11.2.3.4 Acceleration of axial runout
The acceleration of axial runout shall not exceed

+ 12,7 m/s2 (+ 500 in/s2).

11.2.3.5 Test spindle diameter

The diameter of the cylinder to locate the figxure pads of the
disk pack shall be

44,450 0 = 0,002 5 mm (1.750 0 + 0.000|1 in).

11.2.4 Read channel for servo testing |

11.2.2 Environmental conditions
Before measurements commence, the disk pack shall be con-
ditioned for 24 h in the same environment as that in which the
test equipment is operating and shall be run on the drive used
for measurement for at least 15 min.

The testing shall be conducted under the following conditions :

— input air flow : 6 + 1 m3/min
(210 + 35 ft3/min);

— air cleanliness : class 100 (see annex A);

— relative humidity : 40 to 60 %.

The electrical termination of the servo test head shall be
1200 + 60 Q in parallel with 15 + 3 pF, including the pre-
amplifier input impedance and all other stray and external
impedances.

The read channel shall have a frequency response flat within
+ 3dB and a phase shift within = 7,56° from 250 kHz to
6 000 kHz.

The servo AGC-amplifier shall produce an output voltage cons-
tant to within 1 % for input voltages from V|y min = 0,3 mV to
Vin, max = 10,0 mV (see figure 14). The gain to achieve the
AGC reference level Vgage shall be based upon the average of
the preceding 250 two-byte intervals.

13
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11.2.5 Servo track average amplitude Vgtp
The servo track average amplitude Vgt is the average of the
peak-to-peak values of the signals over one revolution of the

disk measured at the output of the servo test head when elec-
trically loaded as in 11.2.4.

11.3 Standard reference servo surface

11.3.1 Charact

11.4 Servo test head

11.4.1 Description
Disk measurements shall be taken with a suitable test head').

The test head shall be calibrated to the standard reference
servo surface.

11.4.2 Gap width

Thewidth-of the read gap. (measured aptically) shall be

The standard refdrence servo surface shall be characterized at
the innermost and outermost servo tracking positions as well as
at the inner and quter guard zones.

When recorded with the servo pattern shown in figures 19 and
23, using a servo [test head, the Vgt shall be

2,4 mV at tradk 000,

1,5 mV at tradk 814,

4,8 mV at tragk —012 (outer guard zone),
3,0 mV at tragk 832 (inner guard zone).

The time interval|between the 50 % Vgagc levels of the two
pulses of one dibjt (77 to T, and T3 to Tj in figure 23) shall be

at track 000 : 260 ns nominal,

at track 814 : 820 ns nominal.

11.3.2 Second3ary standard reference servo surface

This is a surfacé whose output is related to j)the standard
reference servo syirface via a calibration factor Cgp.

The calibration factor Cgp is defined @s

Ytandard referenice.servo surface output

Csp =

Secondary standard ‘reference servo surface output

To qualify as a sgcondary-standard reference servo surface,

a) the calibrgtion factor Cpg for such disks shall satisfy

62,2 £ 2,5 pm (2 450 £ 100 pin).

11.4.3 Gap length
The test head ferrite core shall have-a gap length of

2,54 + 0,51 pum (100 £+ 20-pin).

11.4.4 Offset angle

The angle between the read gap in the ferrite core and the line
of access shall.be 0° = 30'.

11.4.5 “Flying height

When flying over track 814, the test head shall have a flying
height at the gap of

0,89 + 0,05 um (35 + 2 pin).

11.4.6 Inductance

The total head inductance shall be 25 + 2,5 pH meapured in air
at 1 MHz.

11.4.7 Resonant frequency

As measured at the head cable connector, the resonant fre-
quency of the head shall be 10,5 + 1,5 MHz.

11.4.8 Calibration factor

0,90< Csp < 1,10 at the measured tracks;

b) the dibit pulse width (T to T, and T3 to Ty in figure 23)
shall be

at track 000 : 250

H+

20 ns,

at track 814 : 320 + 20 ns.

The catibration factor Cgy shall sausfy
0,90 <Csy <1,10.
Cgp is defined by

Standard reference servo surface output

SH =
Servo test head output

1) Information on suitable test heads may be obtained from the Secretariat of ISO/TC 97, or from the ISO Central Secretariat.

14
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when measured on a standard reference servo surface, or by

Standard reference servo surface output

Csh
(Servo test head output) x Cgp

when measured on a secondary standard reference servo sur-
face.

11.4.9 Dibit pulse width

The time interval between the 50 % Vceace levels (see 11.2.4)

ISO 5653-1980 (E)

b) Eight consecutive dibits shall be such that the algebraic
sum of the timing differences between their actual positions
(Ty, T3) and their predicted positions does not exceed
150 ns. The predicted positions shall be based on the
average of 100 intervals immediately preceding the eight
dibits being examined.

11.5.1.3 Guard zone timing

The dibits on two adjacent servo tracks within the guard zones
shall coincide with each other within 150 ns.

of the two fulses of one dibit (T to Ty and T3to Tyin figure 23)
shall be

at track 000 : 260 *+ 40 ns,
at track 814 : 320 *+ 40 ns.

when measpred on a standard reference servo surface.

11.5 Senvo surface signal requirements

11.5.1 Stlvo signal timing
Figure 23 shows the servo signal with the servo head in the

servo tracking centreline position. All timing measurements
shall be made at 50 % Vgagc (see 11.2.4).

11.6.1.1 Requirements for time intervals
The time of each two-byte interval shall be

time intgrval T to next 7; = 2480 + 80 ns.
The time of each byte interval shall be

time interval Ty to 73 = 1240 + _80'ns
and

time interval T3to Ty = 240 + 80 ns.

The time intervals T, to.J5and T3 to T; between the two pulses
of one dibft shall increase steadily from 250 + 80 ns at track
000 to 320+ 80 ps at track 814.

11.5.1.2 Qumdlative timing error

11.56.2 Servo signal amplitude

11.5.2.1 Average amplitude in.servo zones
The maximum Vgra corrected’ by Cgy measiired at the servo
test head shall be 335'mV at track 000 gnd 2,10 mV at
track 814.

The corresponding minimum amplitude shall be 1,45 mV at
track 000 and\0,9 mV at track 814.

11.5.2:2.° Average amplitude in guard zones
The' Vgtp corrected by Cgy measured at thg servo test head
shall be between 1,8 mV and 4,2 mV in the jnner guard zone
and between 2,9 mV and 6,7 mV in the outer| guard zone.

However, these limits may be violated for perjods up to 25 ps.
Such periods shall be separated by not less than 1 ms.

11.5.2.3 Leading pulse amplitude
The amplitude of the leading pulses of the dibits in the servo

zones shall not exceed 130 % of V5agc. Thg amplitudes shall
be measured after the servo AGC-amplifier.

11.5.2.4 Missing dibits
If the leading pulse amplitude of a dibit in the gervo zone is less
than 70 % of Vgage, this dibit is considered [missing. Missing
dibits shall not occur

a) in consecutive two-byte intervals;

To ensure reliable operation of the servo track phase locked
oscillator it is necessary to limit sudden changes in the positions
of the T, and T3 edges.

Either of the two following criteria may be agreed between the
interchange parties :

a) With the exception of the allowable missing dibits,
every T; and T3 edge shall be within * 40 ns of its
theoretical position. The theoretical position is that location
where each and every timing edge is equally spaced with
respect to the preceding and following edge. (This require-
ment is directed at limiting any frequency modulation
discrepancies of the servo data.)

b) in the index pattern (see figure 22);
c) in more than four non-consecutive two-byte intervals

per servo tracking centreline.

11.5.3 Servo surface noise

11.5.3.1 Noise limits for two-byte intervals

Between the positive going pulses of the dibit pattern, read in
the servo tracking centreline, no positive signal shall exceed
25 % of Vgagc for a time of #3 = 330 ns and 74 = 930 ns (see
figure 23).

15
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Between the negative going pulses of the dibit pattern, read in
the servo tracking centreline, no negative signal shall exceed
25 % of Vgagc for a time of 75 = 930 ns and fg = 330 ns (see
figure 23).

Any positive or negative signal not meeting the above re-
quirements during a two-byte interval shall be considered one
count of noise. On any servo tracking centreline the count shall
not exceed four. In any pair of consecutive two-byte intervals

the noise count shall not exceed one.

11.5.3.2 Noise li

Between the posi
omitted dibits of

mits-for-the-Hhdex—pattern
Lad

and averaged over one revolution at 20 £ 0,25°C

(68 + 0,5 °F) shall be

68,6 + 1,0 um (2700 £ 40 pin).

11.6.2 Co-ordinates of the reference track

The co-ordinates of the centreline of data track 496 at 20 °C
(68 °F) shall be :

Xg96 = 129,487 £ 0,025 mm (5.097 9 + 0.00 1 in),

ive going pulses of the dibits adjacent to the
he index pattern, no positive signal shall ex-

ceed 25 % of Vghgc for a time of 17 = 3 410 ns (see figure 24).

Between the negdtive going pulses of the dibits adjacent to the
omitted dibits of the index pattern, no negative signal shall ex-
ceed 25 % of Vsgc for a time of g = 2 810 ns (see figure 24).

11.5.3.3 Noise i

Continuous noist

continuous noise

mits for head loading zone

b shall not exceed 0,1 mV base-to-peak,

threshold shall have a maximum duration of

measured at the Trvo test head. Bursts of noise exceeding the

100 s and be se|

arated from each other by at least 2 ms.

11.6 Servo syrface track locations

11.6.1 Spacing

of servo tracking centrelines

The spacing betyveen any two adjacent servo tracking cen-

trelines (see 11.1.

16

b.2) when measured along the line of dccess

Y = 7,772 £ 0,051 mm (0.306 0 = 0.002 in)\

11.6.3 Position of data tracks 000 and.814
The distance of the centreline of ddta-tracks 000 and 814 from
that of data track 496 measuredhalong the line of access at
20 °C (68 °F) shall be :

Xo — Xage = 34,016 @ 0,051 mm (1.339 + 0.0p2 in),

X496 — X8‘I4 = 21,808 + 0,025 mm (0859 + 0[001 |n)

11.6.4 Runout of servo tracking centrelines

The runout of the servo tracking centrelines shall pot exceed
5,1.am (200 pin), total indicator reading.

11.6.5 Index pattern location

The corresponding dibits of the index patterns of all servo
tracks shall pass the line of access within + 80 ns.
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— Pre-initialization
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correcting single

through a 56 bit
the generator

12 4 X1 4 X9 +

5 are within a part
Hescribed in 12.3

12 Data track pre-initialization (01) for (B8 to B1) = 0000 0001
. 02) for (B8 to B1) = 0000 0010
12.1 General requirements (02) for | )
(08) for (B8 to B1) = 0000 1000
12.1.1 Data write clock
(12) for (B8 to B1) = 0001 0010
The data \Alrlfn n|r\l\|/ chall hao darivgd fram tha carvua infarmatinn
prerecordeli on the servo surface of the disk pack (see also (19) for (B8 to B1) = 0001 1001
clause 11),|so that variation in rotational frequency does not
cause variation in bit recording density. The nominal bit period (FF) for (B8 to B1) = 1111 1111
shall be 185 ns, which is 0,125 of the nominal byte interval
(see 11.5.111). 12.1.6 Error correcting code-(ECC)
12.1.2 Mpde of recording This data checking methad shall be capable of detecting single
o bursts of all errors upt6722 bits in length and
The mode ¢f recording shall be modified frequency modulation bursts of errors up tQQ1'bits inllength. The 7 ECC-bytes shall.be
(MFM) for which the conditions are : a flux transition shall be hard\.'f‘{a;e_lgfne.r at:::_ ?yt shlfpng | sser|a|:jy ;he relevant Dbits,
written at fhe centre of each bit cell containing a ONE and at Sgi(t:l e .at Y .th'sfn le')natll(on: t?t? darb,
each cell Qoundary between consecutive bit cells containing shitt - register =wi eedbac escribe
ZEROS. polynominal™:
X568 + X35 + x40 + x5 + x4 + x39 + x38 1 x37 + x36 4+ x31
12.1.3 Index + X2 + x19 + X177 + x16 4+ x15 + x4 4+
x5+ xt + 1
See 11.1.6
They shall be appended to each part of the trgck (i.e. home ad-
dress, count and data block of record 0) wilitten on the disk
12.1.4 Byte pack. For a possible implementation of an errgr correcting code
(ECC) see annex C.
A byte is a group of eight bits recorded along a track humbered
t i ing.
B8 to B1 in) order of recording 12.1.6.1 Correctable errors
) An error is correctable when the erroneous bit
Byte : B8 | B7 | B6 | B5 . B4”| B3 | B2 | BI of the track subjected to ECC checking as
Direction ding — (i.e. in the home address, count and data block of record 0)
irection oy recording : T and when the error extends over no more thgn 11 consecutive
Direction of movement : Ny AE—— bits. For a possible implementation of an errdr correcting code
(ECC) see annex C.
12.1.5 Hexadecimal notation
12.1.6.2 Uncorrectable errors
Hexadecimal n@tation is used hereafter to denote a number of
bytes freqyently used in this International Standard : An error is uncorrectable when the erroneous

bits are within a

(00) for

INDEX

(B8 to B1) = 0000 0000

partofatrack ot subjectedtoEEE€checking
extends over more than 11 consecutive bits.

'or when the error

t L INDEX
/GAP/’ AgOD“FAtEss GAP RE/COR/élO REMAINDER
- W W77

Figure 1 — Track layout of an initialized data track
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12.2 Track layout of an initialized data track

The different part
12.2.3.

s of this layout shall be as defined in 12.2.1 to

12.2.1 Gap (Gy)

A gap is the space between the different fields of the track.

12.3.2.1 Synchronization
This field shall comprise
— 7 (00)-bytes,
— 2 (19)-bytes.

These two (19)-bytes serve to identify the start of the actual
information.

12.2.2 Home a

Hdress (HA)

The home addrdss contains information which defines the

physical location

12.2.3 Record

Record 0 is the d
807 it contains inf
On cylinders 808
corresponding de}

12.3 Detailed
track

12.3.1

This is a gap p
(00)-bytes shall b
up to the start of|

12.3.2 Home a

and characteristics of a track.

Fero

nly record on the track. On cylinders 000 to
ormation to allocate alternative tracks, if any.
to 814 it contains information to allocate the
fective track, if any.

description of an initialized data

Index gap (G,)

receding the home address. At writing <83
e recorded with no tolerance from thelindex
the home address.

Hdress (HA)

The home addresp shall comprise 24 bytes< As a result of inter-

change, the start
from the index W
the read-write he

The structure of
figure 2.

of the home addresslis located 83 + 2 bytes
hen reading, due to alignment tolerances of
hds with regard.to the servo head.

the home address shall be as shown in

12.3.2.2 Physical address (PA)

This field shall comprise 2 bytes; it defines-the physifal address
of the track. The significance of the bit§)in the bytes shall be :

— the first byte shall indicate the low order gylinder ad-
dress, i.e. it shall represent-the numbers 0 to 245 in binary
notation;

— in the second\byte :

the bit in position B8 shall always be ZERO;

the'bit in position B7 shall indicate the high order
cylinder address 512;
the bit in position B6 shall indicate the high order

cylinder address 256;

the bits in positions B5 to B1 shall indicate the head ad-
dresses 0 to 18 in binary notation, the bit in position B5
being the most significant bit.

12.3.2.3 Flag (F)

This field shall comprise one single byte; it indicatds defective
and alternative tracks :

— the bits in position B8 to B3 shall always bg ZERO;

— the two-bit combinations in position B2, B shall have

the significance shown in table 1.

SYNCHRONIZATION PA F C H ECC END
7 bytes 2 bytes 2 bytes 1 byte 2 bytes 2 bytes 7 bytes 1 byte
(00) (19) (FF)

18

Figure 2 — Structure of home address
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Table 1 — Significance of two bit combinations in position

B2, B1 Cylinders Meaning
000 to 807 | Good original track
00
808 to 814 | Good unassigned alternative track
000 to 807 | Shall not occur in these cylinders
o 808 to 814 | Good assigned alternative track
000 to 807 | Defective original track, a good alternative track being assigned in one of cylinders 808 to 814
10 808 to 814 | Shall not occur in these cylinders
000 to 807 | Shall not occur in these cylinders
" 808 to 814 | Defective track, no alternative track allocated
12.3.2.4 Cylinder (C) 12.3.2.7 End of\home address

This field ghall comprise 2 bytes which specify in binary

The home.address shall end with one (FF)-byte.

notation the
the high or
position B8
B2 and B1 g

If the first b
byte shall re
255. If the fi
sent in binaf

12.3.25 H

This field sh
dress of a tn

address of the cylinder. The first byte shall contain
Her cylinder addresses 256 and 512. The bits in
fo B3 shall always be ZERO. The bits in positions
an be ZERO or ONE.

te is a (00)-byte, a (01) or a (02) byte, the second
bresent in binary notation a value in the range 0O to,
st byte is a (03)-byte, the second byte shall repre-
y notation a value in the range 0 to 46.

pad (H)

pll comprise two bytes. They_ shall specify the ad-
ack within a cylinder :

— the first byte shall alwaysbe”a (00)-byte;

— the
value in

kecond byte shall represent in binary notation a
he range 0 to_18.

12.3.2.6 Error corrécting code (ECC)

These bytes

bytes of HA
chronization
address.

shall be generated as defined in 12.1.6 using the

field (see 12.3.2.1) and ending with the head

12.3.3) Intermediate gap (G2)

A gap G, of 39 (00)-bytes shall be recorded be
address and the start of the first field of recorg

12.3.4 Record 0

This field shall comprise three parts :
— the count of record 0;
— the gap;

— the data block of record 0.

12.3.4.1 Count of record 0 (CR)

This field shall comprise 28 bytes (see the dig
shall contain information which defines the {
and characteristics of record 0 or, for a defd

fween the home
0.

gram below). It
hysical location
ctive track, the
ck. For an alter-

physical location of an allocated alternative tra

defining the physical location of the defective
this alternative track is assigned.

the information
track, to which

SYNCHRONIZATION PA F Cand H R KL DL ECC END
7 bytes 2 bytes 2 bytes 1 byte 4 bytes 1 byte 1 byte 2 bytes 7 bytes 1 byte
(00) (19) (00) (00) (00) (08) (FF)

Figure 3 — Count of record 0
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12.3.41.1 Syn

chronization

This part shall contain the 9 bytes described in 12.3.2.1.

12.3.4.1.2 Physical address

This part shall contain the 2 bytes described in 12.3.2.2.

12.3.4.1.3 Flag

his part shall contain the byte described in 12.3.2.3.

second (19)-byte of the synchronization field (see 12.3.4.1.

and ending with the DL bytes (see 12.3.4.1.7).

12.3.4.1.9 End of count

1)

The count of record 0 shall end with one (FF)-byte.

12.3.4.2 Intermediate gap (G,)

A gap of 39 (00)-bytes shall be recorded between the end of the

12.3.4.1.4 Cylinder and head

This part shall g
12.3.2.5, with ty

An a Aa

tain cylinder

vy PN
Vil a uciy

ontain the 4 bytes described in 12.3.2.4 and
0 exceptions :

to 807, C and H con-
number of the alternative track

replacing thi

on an as
C and H con
track being rg

12.3.4.1.5 Rec

This part shall cd
on the track.

12.3.4.1.6 Key

This part shall ¢

12.3.4.1.7 Dats
This part shall

data block. It
(08)-byte.

12.3.4.1.8 Erro

This part shall cq

a
defective track;

igned alternative track in cylinders 808 to 814,
in cylinder and head number of the defective
placed by this alternative track.

brd (R)

ntain one single (00)-byte. It identifies records

length (KL)

ntain one single (00)-byte.

length (DL)

ssﬁlecify the number of information bytes in the

all comprise two bytes, a (00)-byte and a

correcting code~ECC)

mprise 7 bytes generated as defined in 12.1.6,

using all the bytgs of the count of record 0, beginning with the

count and the start of the data block.

12.3.4.3 Data block of record 0

The data block shali comprise 25 byfés as shown

12.3.4.3.1 Synchronization

This part shall comprise the 9 bytes described in 1

12.3.4.3.2 Information

This part(shall comprise 8 (00)-bytes as specified in
of thecount (see 12.3.4.1.7).

12.3.4.3.3 Error correcting code (ECC)
This part shall comprise 7 bytes generated as defin
using all the bytes of the data block startin

second (19)-byte of synchronization (see 12.3
ending with the last information byte (see 12.3.4.3

12.3.4.3.4 End of the data block

The data block shall end with one (FF)-byte.

12.3.5 Remainder of the track

The remainder of the track up to the index shall b)
approximately 13 200 (00)-bytes.

n figure 4.

p.3.2.1.

the DL part

ed in 12.1.6,
b with the
4.3.1) and
.2).

e filled with

20

‘ INDE

SYNCHRONIZATION INFORMATION ECC END //
REMAINDER OF THE
1
7 bytes 2 bytes 8 bytes 7 bytes byte TRACK
(00) (19) (00) (FF)

Figure 4 — Data block of record 0

X
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12.3.6 Summary of pre-initialized data track

The above clauses can be summarized by figure 5.

ISO 5653-1980 (E)

INDEX *
GAP SYNCHRONIZATION PA F C H ECC END
83 bytes 7 bytes 2 bytes 2 bytes 1 byte 2 bytes 2 bytes 7 bytes 1 byte
(00) (00) (19) (FF)
GAP SYNCHRONIZATION PA F Cand H R KL DL gCC END
39 bytgs 7 bytes 2 bytes 2 bytes | 1 byte 4 bytes 1 byte 1 byte 2 bytes 7 bytes | 1 byte
(00) (00) (19) (00) (00) (00) (08) (FF)
NDEX
GAP SYNCHRONIZATION INFORMATION ECC END
REMAINDER OF THE
39 bytes 7 bytes 2 bytes 8 bytes 7 bytes 1 byte TRACK
(00) (00) (19) (00) (FF)
Figure 5

21
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Top cover

Trim shield cover

- Trim shield

Spindle lock rétainer

Screw ————§
1
Segment ._-—¢

Ring clamp

Top protective disk

Recording disks
Disk support

¥_,_/
@ Spindle lock

Axial bearing :

Flexure pads

Bottom
protective disk

Bottom clamp

Bottom cover

Figure 6 — Disk pack, exploded view
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Trim shield cover

Disk support \
\
Top cover Ring clamp \ Trim shield
\ \\ \\ +——F—==2>.. Top protective disk
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\
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|
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/ 1/
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Bottom cover

.
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Spindle lock retainer

Rest button  Bottom clamp

A

Figure 7 — Part sectional view of disk pack with covers
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Figure 8 — Top cover/ pack centreline relationship
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Figure 10 — Part detail of spindle lock
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N

Figure 11 — Disk edge chamfer
Heads on line Heads on ling
of access A of access B
Data surface
number
00
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[0z ] o1
— o
06
[ 5| ‘ %
| = e— —
07 07
| o7] i o
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| - SERVO ; SERVO
' " = I
! 12
] —_— — |
& E
] o e ) )
| 2
S | 1 h
! | S~ | 10
5 | [ e
- 1 17
Head orientation
Up =
Down .,

Figure 12 — Location of heads and surfaces
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Figure 13 — Write current waveform
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Figure 14 — AGC-amplifier characteristics
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Track position

S
Figure 15 —\Track average amplitude
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Figure 16 — Modulation tests
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— Even servo track ,

Disk movement

+— relative to head
S|{S N|N SIS N|N S|S NN
Signal from servo head
— Dibit t
T. 1 -
= |
+ Odd servo track . .
-+—— Disk movement relative\to) head
NIN S|S NiN SiS

Signal from servo head

\_[Dibit

\f

Figure 17 — Minus-even and plus-odd_tracks

+Y

849
815
814

Lines of access

>‘—
o)

Inner guard zone

+X

1

Figure 18 — Servo track geometry

\ Servo zone

Outer guard zone

Head loading zone
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S{S NN

-Even servo track

SIS

\ - Disk movement relative to head

N[N

+ Odd servo track

NN SIS

w

f
NlN S

Signal from servo head

JANYA\ JANYA\

<

VRV o/

+ Dibit from
+ odd servo track

- Dibit from
— even servo track

Figure 19 — Servo head signal at servo tracking centreline

Servo tracks

Area X seen from top

ata surface 12 Servo surface

— + Odd

; - Even I
BE ﬁ— — + Odd

% - Even

. B

Data track
centreline

Data tracks Servo tracks

Figure 20 — Servo head positioning
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Servo track number
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I 849
848.,5 — Even /
8475 ~ Even ]
847
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816 Data track nu
+ 815,5 ~ Even )
. 815
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[ T %" - 814— -
813,5 + Odd |
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1
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F— - - — 497 — - -
Servo zong 496,5 + Odd [
f - 496— - —
495,5 — Even U 29
- - 5 —
A
_ - 3 — —
+ 2,5 — Even
- _ 2 — ]
+1,5 + Odd
— —— ‘I - -
+0,5 ~ Even }
-1 L Data track O 00— - —
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data track O
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Figure 21 — Relationship between tracks on servo and data surfaces
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+ 0dd dibit ~ Even dibit
| |

- Disk movement relative to head

Gap of servo head

S|S N|N [min! SIS NN SIS N|N S[S N|N S|S NjN
NIN S|S i N|N S|S N|N S|S N|N S|S NN SIS
S|S N|N SIS N SIS N S|S N|N SIS NN

Figure 22 — Index pattern

Servo signal

SAG

+0,5V 004

~0.5V5a64

SAG(A

Figure 23 — Timing, amplitude and noise constraints for servo signal

T Servorsignal

+Vv

SAGCT—

+0,5Vgp g

~05VgaccH

SAGCH

Time —

Figure 24 — Noise constraints for index pattern
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Annex A

Air cleanliness class 100"

Classification of air cleanliness is based on particle count with a
maximum allowable number of specified minimum sized par-
ticles per unit volume and on statistical average particle size
distribution.

It should be recognized that single sample distribution may
deviate from this curve because of local or temporary con-
ditions. Counts below 0,35 particles per litre are unreliable
except when a large number of samplings is taken.

A.1 Definitjon? A.2 Test methodd
Class 100 is defiped as follows : For particles in the 0,5 to 5,0 um size, range,| equipment
employing light-scattering principles shall be used. The air in
Particle count npt to exceed a total of 3,5 particles per litre the controlied environment is sampled-at a known flow rate.
(100 particles pef cubic foot) of size 0,5 um and larger. Particles contained in the sampled ‘d@iv are passed |through an
illuminated sensing zone in the-optical chamber of the instru-
The statistical ayerage particle size distribution is given with ment. Light scattered by individual particles is refeived by a
figure 25. Class [100 means that 3,5 particles per litre (100 par- photodetector which converts’ the light pulses info electrical
ticles per cubic foot) of a size 0,5 um are allowed, but only current pulses. An electrenic system relates the pulse height to
0,035 particles ger litre (1 particle per cubic foot) of a size particle size and counts the pulses such that the nufber of par-
4,0 pm. ticles in relation to{particle size is registered or displayed.
3,6
(100)
1,4
T (40)
g 07
T8 (20)
8o
835
% ° 0,35
8 (10
0,14 \
(4)
0,07
(2) \
0,035
(1) 0.5 1,0 2,0 40 6,038,010

Particle size, pm ———=

Figure 26 — Particle size distribution curve of air cleanliness class 100

1) See 6.5.1.

2) USA Federal Standard 209 B, available from the General Services Administration, Specifications Activity, Printed Materials Supply Division,

Building 197, Naval Weapons Plant, Washington, DC 20407, USA.

3) ASTM Standard F 50, American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pa. 19103, USA.
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Annex B

Measurement of track width"

DC erase a 7-track wide band with track 800 in the centre of the
band. Write with 1f frequency in track 800 using the head to be
tested, then read back. The read back signal amplitude in this
position is called 100 %.

Move the head along its line of access over the disk in incre-

Determine the read back signal amplitude at each
incremental move and plot the relative amplitude (y axis) versus
the displacement (x axis).

See figure 26 for reading track width.

ments not greater than 0,005 mm (0.000 2 in) to the left or to
the right of tfack 800 until the read back signal becomes zero.

100 % —

50 % —

Relative output

The fringing of the curve at the low level end.of the curve shall
be ignored for determining the track width)

0,005 0,025

1+
—+

Y

Q.05

Track width

Displacement, mm

Figure 26 — Track width diagram

1) See7.2.2.
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Annex C

{Not part of the standard)

ECC implementation

Figure 27 shows the feedback connections of a b&-position
shift register which may be used to generate the ECC bytes.

Prior 16 the operation, the shift register is set to ZERO. input

After the last data bit has been added, the register is shifted
once more as specified above.

The register then contains the ECC bytes.

data are added (EXCIUSIVE UR]J 10 INE CONtents o1 posiuon o5 of
the register to fgrm a feedback.

This feedback is |n its turn added {exclusive OR) to the contents
of positions 0, 4|8, 10, 11, 13, 14, 15, 16, 18, 21, 30, 35, 36, 37,
38, 4C, 44, 48, 5.

On shifting, the putputs of the exclusive OR gates are entered
respectively into|positions 0, 4, 8, etc.

If further shifting is to take place during the weiting of the ECC
bytes, the control signal inhibits exclusive OR“Opérations. To
check for errors when reading, the data bits are entdred into the
shift register in exactly the same mawneras they yere during
writing. After the data, the ECC bytes\are also entdred into the
shift register as if they were datz. After this operat{on the shift
register contents will be all ZERQ J the record does|not contain
errors.,
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