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FOREWORD

ISO (the International Organization for Standardization) is a worldwide federation
of national standards institutes (ISO Member Bodies). The work of developing
International Standards is carried out through ISO Technical Committees. Every
Member Body interested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work.

Draft International Standards adopted by the Technical Committees are circulated
to the Member Bodies for approval before their acceptance as International
Standards by the 1SO Council.

International Standard [1SO 3562 was drawn up by Technical Committee
ISO/TC 97, Computers and information processing, and circulated to the Member
Bodies in August 1974.

It has been approved by the Member Bodies of the following countries :

Australia Ireland Switzerland
Belgium Italy Turkey

Bulgaria Japan United Kingdom
Canada Netherlands US.A.
Czechoslovakia New Zealand U.S.S.R.

France Poland Yugoslavia
Germany Romania

Hungary Spain

No Member Body expressed disapproval of the document.

© International Organization for Standardization, 1976 e

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 3562-1976 (E)

Information processing — Interchangeable magnetic single

disk cartrid
cha‘ract(eristics

1 SCOPE AND FIELD OF APPLICATION

AAAAAAAAAAA

This International Standard spec eral, physicai,
and magnetic characteristics for the interchange of
magnetic single disk cartridges (top loaded) in order to
facilitate the interchange of data between electronic data

processing systems.

ifies the gen

{t does not apply to a specific design. It defines only the
parameters relevant for interchange.

2 GENERAL DESCRIPTION

2.1 General figures

A typical single disk cartridge is shown in figures 1 to 3.

2.2 Main elements

The main elements of this single disk cartridge are :
— the top cover
— the seal inserted in the rim of the top cover
— the recording disk

— the disk hub

— the arm

ature plate
— the protective cover

— the removable cover

2.3 Other elements

Oniy the main elements are shown in the drawings. Usual
disk cartridges may generally comprise also a handle, a
mechanism for disconnecting the removable cover from the
position of figure 2 so that it can be placed in the position
of figure 3, and means for removing the disk cartridge from
the drive. These other elements are not represented as they
are not part of this International Standard.

2.4 Non-working and working positions

Figure 2 shows the cartridge in the unmounted condition,
in which the removable cover is maintained in contact with
the seal in the top cover so as to prevent ingress of dirt and
contamination. A means must be provided to safely restrain

Y A b~ ,.»..4..‘.,],.- ............. | s 1]
e Ulbl‘\ VVILIIIII e cdriniuye uuullg UpCIdLUI ||a||u||||g,
shipping, etc.
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e (top loaded) — Physical and magnetic

Figure 3 shows the cartridge in the mounted position, with
the removable cover on top of the cartridge. In this position
the rim of the removable cover lies on the upper surface of
the rim of the top cover. Not represented is the mechanism

lan Adiads Aeiirin amedad s medn o~ o miasimininee] ek PR
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on the pressure area of the removable cover.

2.5 Direction of rotation

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

3 GENERAL REQUIREMENTS

3.1 Operating, storage and test environments

3.1.1 Operating environment

The operating temperature measured within the cartridge
shall lie within the range 15 to 50 °C (60 to 120 °F} at a
relative humidity of 8 to 80 %. The wet bulb reading shall
not exceed 26 “C {78 °F). Before a cartridge is piaced into
operation, it shall be conditioned within its covers for a
minimum of 2 h in the same environment as that in which
the disk drive is operating. The above specified range does
not necessarily apply to the disk drive.

3.1.2 Storage environment

3.1.2.1 UNRECORDED DISKS

The storage temperature shall lie within the range ~ 40 °C
to + 65 °C (~ 40 °F to + 150 °F), the wet bulb reading not
exceeding 30°C (85°F). For wet bulb temperatures
between 0,5°C (33°F) and 30°C (85°F) the disk
cartridge shall be abie to withstand a relative humidity of 8
to 80 %.

3.1.2.2 RECORDED DISKS

The storage temperature shall lie within the range — 40 °C
to + 65 °C (- 40 °F to + 150 °F), the wet bulb reading not
exceeding 30°C (85°F). For wet bulb temperatures
between 0,5°C (33°F) and 30°C (85°F) the disk
cartridge shall be able to withstand a relative humidity of 8

ade ne 4b a

to 80 %.

The stray wmagnetic field intensity shali not exceed
000 A/m.
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3.1.3 Test environment

Unless otherwise stated, measurements shall be carried out
at 23+ 3°C (73+5 °F), 40 to 60 % relative humidity after
24 h of acclimatization. Tests shall be carried out with the
disk cartridge in the upright position, unless otherwise
stated.

3.2 Resistance to shock and vibration

The disk cartridge shall withstand the exposure to shock
and/or vibration expected during normal operator usage
and still meet all dimensional and functional specifications
of this International Standard. Protection against shock and
vibration during transportation and storage shall be subject
to agreement between supplier and user.

3.3 Materials

Unless otherwise stated, the disk cartridge may be
constructed from any suitable material so long as the
dimensional, inertial and other functional requirements of
this International Standard are maintained. The coefficient
of thermal expansion of the disk material should preferably
be :

Al I =14

— = =(24£2)x1078/°C
IxAt 1ty —tq) (

[(13.3+ 1) x 1078/°F]
where
/1 is the length at t, = 15 °C (60 °F});
I atty =50 °C (120 °F);
1=, +11)/2.

4 PHYSICAL REQUIREMENTS
4.1 Dimensions
4.1.1 Overall external dimensions (see figure 4)

4.1.1.1 EXTERNAL DIAMETER

The external diameter is equal to the outside diameter d;
of the rim of the top cover (see 4.1.2.2).

4.1.1.2 EXTERNAL HEIGHT
The external height is

h, €62 mm (2.44 in).
4.1.2 Top cover with protective cover (see figures 5 to 8)

4.1.2.1 REFERENCE AXIS

The reference axis is a line through the centre of the
cartridge from which all angles and certain dimensions are
derived (see X-X in figure 6).
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41.22 OUTSIDE DIAMETER OF THE RIM
The outside diameter of the rim of the top cover is

d; =381,3%0,5mm (15.010 + 0.020 in}).

4.1.2.3 INSIDE DIAMETER OF THE RIM
The inside diameter of the rim of the top cover is
d, =370,3+0,4 mm (14.580 + 0.015 in}.

This dimension must be met above and immediately below
the rim.

4.1.24 HEIGHT BELOW THE RI!M
The height of the top cover below its rim is

h, =32,90% 0,13 mm (1.295 £ 0.005 in).

4125 Heap wiNDOW

4.1.2.5.1 Location

The location of the head window is defined by the angles
B1=11°0"£15" and
B,=7°0 %15

4.1.25.2 Edges

The distance of the upper edge of the head window from
the rim of the top cover is

h3 <4,0 mm (0.16 in).

The distance of the lower edge of the head window from
the rim of the top cover is

hy 2 30,7 mm (1.21 in).
4.1.26 BRuUsSH wINDOW

4.1.2.6.1 Location

The location of the brush window is defined by the angles
v, = 58° and
v, <18° 31

4.1.2.6.2 Edges

The distance of the upper edge of the brush window from
the rim of the top cover is

hg < 7,0 mm (0.27 in).

The distance of the lower edge of the brush window from
the rim of the top cover is the same as A4 (see 4.1.2.5.2).
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4.1.2.7 BrRuUsH AREA (see figure 7)

4.1.2.7.1 Location

The location of the brush area is defined by the angle 6 and
the radius ry :

8 = 52° nominal, and

ry = 220 mm (8.66 in) nominal.

4.1.2.7.2 Dimension

The brush area has the form of a sector of a circle, its
minimum surface is defined by the radius r, centred as
defined by § and ry :

ro = 120 mm (4.72 in) nominal.

4.1.2.8 NoTvcHEs (see figures 5 and 6)

The top cover comprises four notches Ny, N, N3, Ng.

4.1.2.8.1 Location of the notches

Notch Ny : The location of notch N; is defined by the

angle

oy = 20° 0' nominal.
Notch N, : The location of notch N, is defined by the
angle

o, = 20° 0’ nominal.
Notch N5 : The location of notch N3 is defined by the
angle

oz = 64° 0’ nominal.
Notch N, : The location of notch N, is defined by the
angle

@, =510+ 15"

4.1.2.8.2 Depth of the notches

All four notches have the same minimum depth defined by
the radius

rg < 176,83 mm (6.962 in).

4.1.2.8.3 Width of the notches
Notches N;, N, and N3 have the same width
wy 2 12,7 mm (0.50 in).
Notch N, has a width
w, = 8,23 +0,13 mm (0.324 £ 0.005 in).

4,1.2.84 Edge

The distance of the upper edge of the notches from the rim
of the top cover is

hg < 23,0 mm (0.91 in).
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4.1.2.8.5 [Inside radii

All inside radii shall not exceed 0,5 mm (0.02 in).

41.29 SearL

4.1.2.9.1 Location

The seal is inserted in the lower surface of the rim of the
top cover defined by the diameters d; and d, (see 4.1.2.2
and 4.1.2.3).

4.1.2.9.2 Other requirements

The material of the seal must be such that the seal does not
protrude from the lower surface of the rim, when the
cartridge is in the mounted position with the removable
cover in the position of figure 3 and with the proper
pressure applied to it (see 4.4.1).

4.1.2.10 OPENING FOR THE INDEX TRANSDUCER

4.1.2.10.1 Location

The location of the opening for the index transducer is
defined by the distance a and radius r3 :

a=145%0,5mm (0.571 £ 0.020 in) and
r; = 112,56 +0,5 mm (4.430 £ 0.020 in).

4.1.2.10.2 Width
The width of the opening for the index transducer is

wy = 29,0+ 0,5mm (1.142 £ 0.020 in).

4.1.2.10.3 Depth

The distance of the bottom of the opening for the index
transducer below the rim of the top cover is

h; <257 mm (1.01in).

4.1.3 Removable cover, pressure area (see figure 9)

The removable cover comprises a pressure area which is
defined as follows, when the removable cover is in the
working position :

4.1.3.1 NomMINAL RADIUS

The nominal radius of the pressure area is

ra = 169,0 mm (6.65 in) nominal.

4.1.3.2 LimiTs
The limits of the pressure area are defined by the radii

rs = 167,0 mm (6.57 in) nominal, and

182,0 mm (7.17 in) nominal.
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4.1.3.3 HEIGHT OVER THE RiM OF THE TOP COVER from the lower surface of the armature plate, the diameter

] ) of the hub is
The height of the pressure area at radius r, over the lower

surface of the rim of the top cover is ds < 145,0 mm (5.70 in).

hg =45,5% 1 mm (1.79 £ 0.04 in).
4.15.2 BoRe

4.1.3.4 SLoPE 4.1.5.2.1 Angle

At radius r, the slope of the pressure area is defined by the The angle of the conical bore is

angle
—10°n + 10
e=13+2° 6=40"0" ',
4.1.3.5 RiGgipITYy 4.1.5.2.2 Upper diameter
The rigidity of the removable cover must be such that The diameter of the upper hole of the hub is

upder Fhe |o'ck|ng force specified in 4.4.2, it retains all the dg = 8,00 £ 0,25 mm (0.314 £ 0.010 in).
dimensions listed above.
4.1.5.2.3 Finish

4.1.4 Disk (see figures 10 and 11) . . .
The finish shall be of class N8 {(maximum arithmetical mean

deviation : 3,2 um (126 uin), see ISO/R 1302).

4.1.4.1 DIAMETER

. 4.1.5.3 CoMPLIANCE
The diameter of the disk is

With the disk hub supported by the armature plate, a
centrally applied force of 67 N (15 Ibf) shall resuit ina 0,15
to 0,28 mm (0.006 to 0.011 in) deflection.

d3 = 366,25 + 0,15 mm (14.026 * 0.006 in).

4.1.4.2 THICKNESS

. L 4.1.6 Armature plate (see figures 10 and 12)
The thickness of the disk is

e, = 1,27 £ 0,05 mm (0.050 + 0.002 in). 4.16.1 DIAMETERS

The outer diameter of the armature plate is
4.1.4.3 Disk EDGE RELIEF ]
d; = 145,8 £ 0,2 mm (5.740 + 0.008 in).
For adistance .
The inner diameter is

b <13 mm (0.05in)
dg = 101,6 £+ 0,5 mm (4.00 = 0.02 in).
from the outside edge of the disk, the disk contour may be
relieved within the extended boundaries of the disk
surfaces. 4.1.6.2 THICKNESS

The thickness of the armature plate is

4,144 LOCATION OF MAGNETIC SURFACE e, = 2,34 £ 0,03 mm (0.092 + 0.001 in).

The area of the magnetic coating extends from an inside
diameter of 208,3 mm (8.20 in) maximum to an outside 41.6.3 INDEX SLOT
diameter of 3563,6 mm (13.92 in) minimum.

4.1.6.3.1 Depth

4.1.5 Disk hub (see figure 10) The minimum depth of the index slot is defined by the

radius

4151 DIAMETER r; £71,2 mm (2.808 in).

The diameter of the disk hub is

) 4.1.6.3.2 Width
dy < 187,45 mm (7.38 in).

) The width of the index slot is
Up to a height
— 0 0 .
ho = 7,5 mm (0.295 in) Wa =203 _ 5 13 mm (0.080 _ g g4 in).
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4.1.7 Disk and disk hub relationship (see figure 10)

4.1.71 Disk HEIGHT OVER ARMATURE PLATE

The height of the lower surface of the disk above the lower
surface of the armature plate is

hi0 = 15,09 £ 0,28 mm (0.594 + 0.011 in}).

4.1.7.2 AX1AL RUNQUT OF THE DISK

The axial runout of the disk at any diameter, and any speed
up to 2 500 rev/min, is included in the dimension hq, but
shall not exceed 0,28 mm (0.011 in).

4.1.7.3 ACCELERATION OF AXIAL RUNOUT

The acceleration of the disk surface in the axial direction
shall not exceed 140 m/s2 (5 500 in/s2} at any speed within
the range 2 350 to 2 450 rev/min.

4174 RADIAL RUNOUT OF DISK

The total indicated radial runout is

0,5 mm (0.02 in) maximum.

41.75 ANGULAR SHIFT BETWEEN THE DISK AND
THE DISK HUB

After the cartridge has experienced a positive or negative
acceleration up to 3 000 rad/s2, the angular shift between
the disk and the disk hub must remain equal to zero, when
measured with a device capable of detecting a shift of 3" of
arc.

4.1.8 Armature plate and disk hub relationship (see
figure 10)

41.81 REFERENCE PLANE

The reference plane is the plane on which rests a reference
ball of diameter

dg = 12,7 mm (0.500 in).

The rotational axis of the disk cartridge is perpendicular to
the reference plane.

4.1.8.2 HEIGHT OF THE ARMATURE PLATE

The relationship between armature plate and the bore of
the hub in the unmounted position is given by the height
over the reference plane

hyy = 1,70 + 0,05 mm (0.067 * 0.002 in).

41.8.3 RabiaL
PLATE

RUNOUT OF THE ARMATURE

The total indicated radial runout of the armature plate is

0,4 mm (0.016 in) maximum.

Full document details: ISO 3562-1976
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4.1.9 Armature plate and top cover relatioiiship (see
figure 10)

The height of the top cover rim of the lower surface of the
armature plate in the mounted position is

hi,=33,1510,25 mm (1.305 + 0.010 in).
4.1.10 Drive spindle and disk hub relationship (see
figure 10)

The drive spindle shall penetrate through the bore of the
disk hub into a zone defined by

h33 = 18,83 mm (0.741 in) nominal, and
hi4 = 19,09 mm (0.752 in) nominal.

4.2 Noment of inertia

The moment of inertia of the rotating parts of the disk
cartridge shall not exceed 10 g-m2 (34 Ib-in2).

4.3 Maximum speed

The rotating parts of the disk cartridge shall be capable of
withstanding the effect of stress at a speed of
2 500 rev/min.

4.4 Locking forces

4.4.1 Hub locking force

The disk hub shall be held to the disk drive spindle by a
force of 155 £ 22 N (35 % 5 Ibf), exerted downwards on the
armature plate.

4.4.2 Removable cover locking force

The covers of the disk cartridge in the mounted position
shall be held against the disk drive by a force of 25 % 10 N
(5.60 * 2.25 Ibf), exerted downwards on the pressure area
of the removable cover.

4.5 Balance

The rotating components of the disk cartridge shall be
balanced within 100 g-mm (0.14 oz-in) when measured at
2 400 rev/min in a single plane parallel to the disk surface
at h'lO‘

4.6 Operational earthing

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

4.7 Material of the armature plate

The material of the armature plate shall permit the
achievement of the specified hub locking force by magnetic
means. It shall be electrically conductive.

Documents
5


http://www.avadocuments.com/doc/iso-3562-1976
http://www.avadocuments.com/doc/iso-3562-1976

ISO 3562-1976 (E)

4.8 Physical characteristics of magnetic surface

4.8.1 Surface roughness

The finished magnetic surface shall have a surface roughness
less than 0,09 um (3.5 uin} arithmetic average, with a
maximum deviation in height of 0,76 um (30 uin} from the
average, when measured with a 2,5 um (0.000 1 in) radius
stylus and a 0,75 mm (0.03 in) cutoff range.

4.8.2 Head gliding requirements

In the band defined by the diameters 208,3 mm (8.20 in)
and 353,6 mm (13.92in), see 4.1.4.4, there shall be no
head-to-disk contacts with heads flying at 1,25 um (50 uin)
at the inner diameter and increasing linearly to 1,65 um
(65 win) at the outer diameter.

4.8.3 Durability of magnetic surface

48.3.1 RESISTANCE TO CHEMICAL CLEANING

FLUID

The magnetic surface of the disk shall not be adversely
affected when cleaned with a mixture consisting of 91 parts
by volume of reagent grade isopropy! alcohol and 9 parts
by volume of distilled or deionized water.

4.8.3.2 COATING ADHESION

The nature of the coating shall be such as to ensure the
maintenance of adhesion under operating conditions. A
possible test method is given in annex A.

4833 ABRASIVE WEAR RESISTANCE

The coating shall be able to withstand operational wear. A
possible test method is described in annex A.

5 MAGNETIC REQUIREMENTS

5.1 General geometry, surfaces and heads

The recording transducers shall be disposed as in figure 13.
Head and surface details are as below.

Number

{head or surface) Head orientation

0 (Upper) Down
1 {Lower) Up

5.2 Track geometry

5.2.1 Number of tracks

There shall be 204 discrete concentric tracks per disk
surface.
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5.2.2 Width of tracks

The recorded track width on the disk surface after straddle
erase shall be

mm (0.006 9 9 in).

0,175 - 0.001

0
- 0,025

The area between the tracks shall be erased. A suggested
method of measuring effective track width is given in
annex B.

B.2.3 Track locations

5.2.3.1 NOMINAL LOCATIONS

The geometry of the head disk system is defined in
figure 13. The nominal radii of the centrelines of all tracks
can be calculated by using the equation :

R, =Ry3—{n—73} x§
with the centreline radius of track 73 at 23,0 °C (73.4 °F)
R,5= 148,175 mm (5.833 7 in),
the incremental head movement
S$=0,254 mm (0.010 0 in),
the track number

n =0 to 203.

5.2.3.2 TRACK LOCATION TOLERANCE

The centrelines of the recorded tracks measured at 23,0 °C
(73.4 °F) shall be within = 0,025 mm (0.001 in} of the
nominal positions.

NOTES

1 As track 73 is used to set up the drive, it is to be expected that
the position of track 73 will be within + 7,5 um (0.000 3 in} of the
nominal position.

2 At other temperatures (within those specified in this
International Standard) the nominal track centreline can be
calculated using a linear coefficient of thermal expansion of
24 X 10°6/°C (13.33 X 107 6/°F).

5.2.3.3 RECORDING OFFSET ANGLE

At the instant of writing or reading a magnetic transition,
the transition may have an angle of £ 30" maximum with
the line of access.

5.2.4 Identification
For the purpose of testing, the following identifying system
is used.

5.24.1 TRACK IDENTIFICATION

Track identification shall be by a three-digit decimal
number {000 to 203) which counts tracks consecutively
starting at the outermost track of each surface.
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