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INTERNATIONAL STANDARD

I1SO 4337-1977 (E)

twelye-disk pack (100 Mbytes)

1 SCOPE AND FIELD OF APPLICATION

This Intgrnational Standard specifies the general, physical, and _pddnetic characteristics and the pre-initiplization for the

physical interchange of 100 Mbytes magnetic twelve-disk packs, focuse in electronic data processing systems,|

2 GENEJRAL DESCRIPTION

2.1 Geng¢ral figures

A typical [twelve-disk pack{isyepresented in figures 1 to 6 :
— figlire 1 shows ap~exploded view;
— fighre 2 shews"a vertical cross-section;

— fighre/3\shows, at an enlarged scale, the relationship
betwegn the top cover and the bottom protective disk;

SECTJON ONE : GENERAL DESCRIPTION

-- the protective disks;
— the recording disks;
— the servo surface;

the bottom cover.

|

Other elements shown in the drawings| are for better
understanding of the figures only and arg not part of the
standard.

— figure 4 shows a schematic cross-section of part of
the disk pack;

— figure 5 shows a schematic cross-section of the
spindle lock;

— figure 6 shows an enlarged view of the edge of a disk.

2.2 Main elements

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

— the spindle lock;

2.3 Direction of rotation

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

2.4 Pack capacity

A gross information capacity of 100 million 8-bit bytes is
achieved in this 12-disk pack by the use of 19 data disk
surfaces. Data are recorded on 404 tracks per data surface.
The track spacing gives approximately 8 tracks per milli-
metre, each containing a maximum of 13 030 8-bit bytes of
information. 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 : MECHANICAL AND PHYSICAL CHARACTERISTICS

3 GENERAL REQUIREMENTS

3.1 Operation and storage environment

3.1.1 Operation

The operating temperature — measured within the disk

pack area of the
(59 °F) to 57 °C

drive — shall be within the range 15 °C

inertial and other functional requirements of this Inter-
national Standard are maintained. The coefficient of
thermal expansion of all the recording disks shall be the
same.

4 DIMENSIONAL CHARACTERISTICS

(135 F) at a relative humidity of 8 to

80 %. The wet bulb reading shall not exceed 26 °C (79 °F).

Before a disk pa

k is placed into operation, it shall be

conditioned withih its covers for a minimum of 2 h in the

same environmenit as that

operating.

in which the disk drive is

The time of acclirhatization is dependent on the difference

between the disk

pback temperature and the environmental

temperature of tHe disk drive. The minimum time may be

calculated using
per hour.

temperature gradient of 10 °C (18 °F)

The range specifigd above does not necessarily apply to the

disk drive.

3.1.2 Storage

The storage tempgrature shall be within the range — 40 °c
(—40 °F) to + 65/°C (+ 150 °F), the wet bulb reading not

exceeding 30 °C
between 0,5 °C (
shall be able to
80 %.

It is recommend
under the extrem
perature gradient
should be avoided

The ambient stra
4 000 A/m.

(86 °F). For wet bulb temperatures
B3 °F) and 30 °C (86 °F) the disk pack
vithstand a relative humidity of 8 % te

bd that the pack should not beNstored
b conditions of the above rarge~A tem-
of more than 10 °C (18 F) per hour

magnetic field intensity shall not exceed

3.2 Test conditidns

Unless otherwise

tated, measurements shall be carried out

at 23+3°C (734 = 5°F), 40 % to 60 % relative humidity

after 24 h of accli

matization. Tests shall be carried out with

4.1 Reference plane

All dimensions are referred to a reference.'plane. It is the
surface, perpendicular to the axis of the-pack, on wHich the
pack rests with its three rest buttons,

4.2 Overall external dimensions
4.2.1 Overall height (see figure 2)

The overall height of the disk pack with top and pottom
cover shall be

h, <180 mm)(7.09 in).

4.2.2 Overall diameter (see figure 2)

The ©verall diameter of the disk pack with top and pottom
cover shall be

d, <381 mm (15.0 in).

4.3 Top cover (see figure 3)

4.3.1 Outside radius, pack-centreline relationship

When measured with reference to the hub centreline the
outside radius of the top cover shall be

183,66 mm (7.230 in) < r, < 185,42 mm (7.300 in).

4.3.2 Vertical distance

The vertical distance of the lower edge of the top cover
below the reference plane shall be

h, =366 % 1,47 mm (0.140 + 0.058 in).

the disk pack in—the Upright posiTion, uniess otherwise

stated.

3.3 Shock and vi

bration

The disk pack should withstand exposure to shock and/or
vibration during normal operator usage and still meet all
dimensional and functional specifications of this Inter-
national Standard. Protection against shock and vibration
during transportation and storage shall be subject to
agreement between supplier and user.

3.4 Material

Unless otherwise stated, the disk pack may be construct-
ed from any suitable material so long as the dimensional,

4.4 Hub (see figure 4)

4.4.1 Diameter of the flexure pads

The diameter of the three hub flexure pads shall be
d, =44,432+ 0,005 mm (1.749 3+ 0,000 2 in)

measured at 20,0 £ 0,5 °C (68 + 1 °F).

4.4.2 Height of the flexure pads
The height of the hub flexure pads shall be
h;==1981%0,73 mm (0.075 + 0.005 in).
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4.4.3 Finish of the flexure pads

The finish shall be of class N5, i.e. 0,4 um (16 uin) arith-
metical mean deviation; see ISO 1302.

4.4.4 Relief of the flexure pads
The hub flexure pad shall be relieved to
dy;=44,478%0,015mm (1.751 £ 0.000 6 in)

ISO 4337-1977 (E)

4.5.3 Minimum full thread length
The full thread length of the spindle lock shall be
hg 27,14 mm (0.281 in).

45.4 Chamfer

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

o) o
measuredrat—26-0-+6-5—c+468+1—F})-

4.4.5 Height of flexure pads from the reference plane

The height of the flexure pads from the reference plane
shall be

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

4.4.6 Radial compliance of flexure pads

The radjal compliance of each flexure pad shall be
1,0£0,2|um (40 + 8 uin) per 45N (1 Ibf) radial force
located @t the collet flexure pad with d, expanded to
44,450 0|+ 0,002 5 mm (1.750 0 £ 0.000 1 in).

4.4.7 Réest buttons

4471 LOCATION

The threg rest buttons shall be equally spaced on a circle of
diameter

d, = 139,70 £ 0,13 mm (5.500 £ 0.005 in).

4472 DIAMETER AND SHAPE
The diameter of the rest buttons shallbe

dg = ]1%1mm (0.43 £ 0.047n).

Their resk surface shall be'spherical with a radius

ro =110 15mm\4.33 = 0.59in).

4.4.7.3 |ROUGHNESS AND HARDNESS

The fini$h~of the rest surfaces shall be of class N4, i.e.

r// =800+ 0'1’2 mm(0.315+ 0005 in

and an angle

v =45°+2°,

4.5.5 Location of the shoulder of the spindle lock

The shoulder of the spindle lock shall be at a distance from
the reference plane of

- + 0,23 + 0.009
he =13517 0’30 MM (0532 7 5072 |-

4.5.6 Length of the lower part of the spinfdle lock

Thelength of the lower part of the spindle Jock shall be
h,=19,156% 0,076 mm (0.754 + 0.003(in).

4.5.7 Maximum diameter of the lower p3art of the spindle

lock

The diameter of the lower part of the spinfdle lock with the
safety 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 < 16,97 mm (0.668 in)

from the shoulder of the spindle lock. The|safety balls shall
cease to expand when the lockshaft pin is at a distance of

hg 214,65 mm (0.577 in)
from the shoulder of the spindle lock.

The diameter with relaxed balls shall be

0,2 um (8 uin) arithmetical mean deviation; see 1ISO 1302.

The hardness shall be 55 to 60 HRC (Rockwell scale C).

4.5 Spindle lock (see figure 5)

4.5.1 Thread of the spindle lock

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

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

dg=9,37%0,13mm (0.369 £ 0.005 in).

dg <9,53mm (0.375in).

4.5.8 Location of the safety balls

The centres of the safety balls shall be located with regard
to the spindle lock shoulder at a distance of

hyo= 9,04+ 0,23 mm (0.356 + 0.009 in).

4.5.9 Hole for the penetration of the lockshaft pin

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

d,,=3,18%0,13mm (0.125% 0.005 in).
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4.5.10 Depth of penetration of the lockshaft pin

The clearance for the penetration of the drive spindle

lockshaft pin in
distance of

h11

to the spindle lock shall extend to a

< 13,84 mm (0.545 in)

from the shoulder.

4511 Removal

f the tan cover
f

4.9 Top protective disk (see figure 4)

4.9.1 Diameter
The diameter of the top protective disk shall be

d;, = 356,25+ 0,15 mm (14.025 £ 0.006 in}.

4.9.2 Thickness

The thickness of the top protective disk shall be

It shall be poss
lockshaft has pen|
of

h,,=1444%t

from the shoulder].

ble to remove the top cover when the
ptrated into the spindle lock to a distance

0,21 mm (0.569 + 0.008 in)

4.6 Bottom protective disk (see figure 4)

4.6.1 Diameter
The diameter of t

d,, = 36037

4.6.2 Thickness
The thickness of 1

e, =130%0,

4.7 Disk support
The radius of all d

r, < 90,0 mm

he bottom protective disk shall be

F 0,25 mm {14.188 = §.010 ).

he bottom protective disk shail be

D8 mm {0.051 £ 0.003 in}.

s (see figure 4)
isk supports shall be

(3.58 in).

4.8 Recording disks

4.8.1 Diameter

The diameter of 4

see figure4)
I regording disks shall be
=015 mm (14.025 = 0.006 in).

d,, = 35625

e, = 1,27 £ 0,056 mm (0.050 £ 0.002 inj}.

4.10 Location of the disks (see figure 4)
The disks shall be located with regardo_the referenpe plane
as described in 4.10.1 to 4.10.3.
4.10.1 Bottom protective disk

The distance between ,thie)reference plane and thHe lower
surface of the bottomp-plotective disk shall be

h = 0,56 to K41 mm (0.022 1o 0.056 in).

13
4.10.2 Regording disks

The distance above the reference plane 1o the rgcording
diskssstiall be

hy, = 10,478 £ 0,203 mmi {0.412 5 + 0.008 in),
his = 20,003 £0,203 mrm (0.787 5 £ 0.008 in),

i

Hie=29528+0,203 mm {1.162 5 £ 0.008 in},

f1,5 = 39,063 £ 0,203 mm (1.5637 5 £ 0.008 in),
hig=48578% 0,203 mm (1.9125+ 0.008 in},
1o = 58,103 0,203 mm (2.287 5  0.008 in),
fiyg = 67,628 £ 0,203 mm (2.662 5 + 0.008 inj,
h,, = 77,153 £0,203 mm (3.037 5 £ 0.008 in),
h,, =186,678+ 0,203 mm (3.4125+ 0.008 in),

h,s = 96,203 + 0,203 mm (3.787 5 + 0.008 in).

4.10.3 Top protective disk

4.8.2 Thickness

(see figure 6)

The thickness of all recording disks shall be

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

4.8.3 Disk edge chamfer (see figure 6)

For a distance

b<13mm (0.05in)

from the outisde
relieved within
surfaces.

edge of the disk, the disk contour shall be
the extended boundaries of the disk

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

h,,=105982+0,432mm (4.1725%0.017 in).

4.11 Location of the lowest element

The lowest element of the disk pack shall not extend
outside an annular space defined by

h,g < 7,6 mm (0.30 in)
and two radii

r, =780 mm (3.07 in),

rg = 96,5 mm (3.80 in).
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4.12 Height without covers

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

hoe < 123,0 mm (4.84 in).

4.13 Hub/disk relationship

4.13.1 Axial position limits of disk surfaces

2500 td 3 700 rev/min, the axial runout of the recording
disks andl the top and bottom protective disks (defined by
stacking[dimension h,, through h,, in figure 4) shall
remain Yvithin the axial position limits defined for each
surface y the plus and minus tolerance around the datum
dimensigdn expressed as a dimension from the reference
plane fof that surface (dimensions h, 4 through h,,). This
requiremlent shall apply to the area of all disk surfaces
between|a radius of 175,08 mm (6.893 in) minimum and
aradius $f 98,42 mm (3.875 in) maximum.

4.13.2 Rxial runout of disks

The axid runout of any disk at any rotational frequency up
to the npaximum allowable rotational frequency (see 5.3)
shall not|exceed

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

total indicator reading.

4.13.3 Mcceleration of axial runout

With th¢ disk pack revolving at 3 600+ 72 min‘1, the
acceleratjon of the axial runout of the recording disk
surfaces (measured with a high frequency cutoff defined by
the flat [response/high frequency asymptote intercept of
2 200 HZ and a high frequency fali-off of 18 dB per octave)
in the alea between a radius=of 175,08 mm (6.893 in)
minimunp and a radius of 9842 mm (3.875 in) maximum
shall notl exceed a peak~acceleration from the base line of
+ 76 m/sP (£ 3 000 in/sZ).

4.13.4 Horizontalrunout of disks

The horigontal runout (i.e. the total indicator reading) shall
not excepd?0,25 mm (0.010 in) for the recording disks, and

ISO 4337-1977 (E)

5 PHYSICAL CHARACTERISTICS

5.1 Moment of inertia

The moment of inertia of the disk pack without covers shall

not exceed 107 g-m?2 (365.6 Ib-in2).

5.2 Balance

The disk pack shall be dynamically balanced. Residual
unbalance shall be less t1han 100 g-mm (0.14 oz-in) when

With the_disk pack revolving at any speed in the range rreasued—at—3-500-min ] Aot

to the disk surface at 5,84 + 1,3, hm
above the upper surface of the top, ‘prg
below the lower surface of the 'bottom
respectively.

5.3 Maximum rotational frequency

The disk pack shall be"éapable of withstan
stress at a rotational frequency of 3 70(
clockwise as viewed from the top.

5.4 Locking pull

The¢disk pack shall be held to the disk d
forge "of 1550+ 450 N (350 * 100 Ibf),
downward pull of the disk drive lockshaft
spindle lock.

5.5 Ambient air

5.5.1 Fijltered air

o planes parallel
(0.23£0.05in)
tective disk and
protective disk,

Hing the effect of

min~"' counter-

rive spindle by a
exerted by the
on the disk pack

The filtered air in the immediate area of the disk pack shall

be equivalent to a class 100 clean room (se

5.5.2 Pressure

The static pressure in the immediate area
shall be 0,25 mbar (0.1inH,0) minin
environment of the drive.

5.6 Thermal time constant

The thermal time constant is the time requ

b annex A).

of the disk pack
hum above the

ired to reduce an

initial temperature difference between tlhe pack and the

drive by 2/3. The disk pack thermal time g
exceed 1 min when measured with the d

onstant shall not
sk pack rotating

0,51 mm (0.020in) for the top and bottom protective
disks, referred to the centreline of the disk pack hub.

4.13.5 Angular shift between disks and hub

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

4.14 Location of magnetic surfaces

The area of the magnetic surface of the recording disks shall
extend frem an inside diameter of 190,5 mm (7.50in)
maximum to an outside diameter of 352,0 mm (13.86 in)
minimum.

1
at 3000 7Z2min and within_the sp
environment and conditions.

5.7 Electrical earthing

ecified operating

The disk pack shall provide a discharge path from the

magnetic media to the drive spindle t
mechanism.

hrough the hub

5.8 Physical characteristics of magnetic surfaces

5.8.1 Surface roughness

The finished magnetic surface shall have a surface roughness
less than 0,05 um (2.0 uin), arithmetic average, with a
maximum deviation in height of 0,38 um (15 uin) from
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average, when measured with a 2,56 um (0.000 1 in) stylus
and a 750 um (0.03 in) cutoff range.

5.8.2 Durability of magnetic surfaces

5.8.2.1 RESISTANCE TO
FLUID

CHEMICAL CLEANING

The magnetic surface of recording disks shall not be
adversely affected by a 91 % solution of isopropy! alcohol

distilled or deionized water by volume) when used for
cleaning.

5.8.2.2 COATING ADHESION

The nature of the coating shall be such as to ensure wear
resistance under operating conditions and maintenance of
adhesion and abrasive wear resistance.

5.8.2.3 ABRASIVE WEAR RESISTANCE

(made from reagept grade isopropyl alcohol mixed with 9 %

The coating shall be able to withstand operational Wear.
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SECTION THREE : MAGNETIC CHARACTERISTICS

6 TRACK AND RECORDING INFORMATION — DATA
SURFACES

6.1 General geometry, surfaces and heads
Head and surface details shall be as in figures 7 and 13.

Track locations shall be referred to a Cartesian co-ordinate

6.2.6.1 DATA TRACK IDENTIFICATION

Data track identification shall be a three-digit decimal
number (000 to 410) which numbers data tracks consecu-
tively starting at the outermost data track of each data
surface.

6.2.6.2 DATA SURFACE IDENTIFICATION

system, gxes X and Y, with its origin on the axis of rotation
of the digk pack.

6.2 Trag¢k geometry

6.2.1 Number of tracks
There sHall be 411 discrete concentric tracks per data
surface.
6.2.2 Wdth of tracks
The recofded track width on the data surface shall be
0,109+ 0,005 mm (0.004 3 £ 0.000 2 in).
(A suggefted method of measuring the track width is shown
in annex|B.)
6.2.3 Thack location
The centfeline of any track shall lie within
+ 0,005 mm (0.000 2 in)

of its cprresponding data track centreline as defined in
10.1.5.3

The incfemental head movement and its tolerance are
defined Ipy the servo track information and shall correspond
to the sefvo track spacing (see0.1.5.4).

6.2.4 [pcation of the‘lires of access

There shall be twb, groups of heads each having a line of
access Al and B ‘respectively. These lines of access shall be
parallel fo the X axis and shall have the ordinate

y 47972 mm (0306 in)
72 (0~ )

The data surfaces shall be numberéd |from 00 to 18
corresponding with the head numbers, (see [figure 7).

6.2.6.3 CYLINDER
A cylinder is the set of data tracks on the data surfaces
having the same data track identification.
6.26.4 DATA TRACK ADDRESS

A five-digit.decimal number is used for data track address
with thethree most significant digits defipning the cylinder
address\ and the remaining two digits defining the data
surfaeeyaddress.

7 TEST CONDITIONS AND EQUIPNIENT — DATA
SURFACES

7.1 General conditions

7.1.1 Rotational frequency

The rotational frequency shall be 3 600 {72 min~" in any
test period. Rotation shall be countef-clockwise when
viewed from above.

7.1.2 Temperature

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

27+2°C (8124 °F).

7.1.3 Relative humidity

A

Yy =—7,772mm (0.306 in).

6.2.5 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.

6.2.6 /dentification of data tracks

For the purposes of testing data tracks, the identifying
system specified in 6.2.6.1 to 6.2.6.4 is used.

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

7.1.4 Conditioning

Before starting measurements, the disk pack shall be
conditioned for 24 h in the same environment as that in
which the test equipment is operating.

7.2 Standard reference data surface

7.2.1 Characteristics

The standard reference data surface shall be characterized
at the innermost and outermost track. When recorded at 1f
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(see 7.8), using

a data test head, the track average

amplitude (see 7.7) shall be :

3,75 mV at track 000,

1,9 mV at track 410.

When recorded at 2f (see 7.8), using a data test head, the

track average amp

litude (see 7.7) shall be :

2,7 mV at track 000,

1,3 mV at tracl

4310
T

7.3.6 /nductance

The total head inductance shall be 9,4 £ 0,2 uH measured
in air at 1 MHz. One leg shall have an inductance of
2,70 £ 0,05 uH; the other leg shall have an inductance of
2,85+ 0,05 uH.

7.3.7 Resonant frequency

As measured at the head cable connector, the resonant
frequency of the head shall be

7.2.2 Secondary

This is a surface

ktandard reference data surface

Whose output is related to the standard

reference data surfface via calibration factors C , at 1f and

Cp, at 2f.
The calibration fa

Sta

Ctor Cpy is defined as

hdard reference data surface output

C =
P Seconda

To qualify asas

y standard reference data surface output

bcondary standard reference data surface,

the calibration faqtor Cpy for such disks shall satisfy

0,90<Cp <1

at both measured

7.3 Data test hedd

7.3.1 Descriptio

Disk measureme
head'). The test

,10

tracks and a both frequencies.

U

ht shall be taken with a suitable test
head shall be calibrated to the standard

reference data syrface and used for amplitude and data
testing of the datqd surfaces.

7.3.2 Gap width

The width of thg
be

recording gap (measured’optically) shall

109,0 £ 2,5 unp (0.004 3 + 0,000 in).

7.3.3 Gap length
The length of the
2,54 £ 0,63 un

recording gap shall be
h (100 £ 25 uin).

19,56+ 0,56 MHz.

7.3.8 Resolution

The test head resolution shall lie between 65 and 9 % at
track 000, and between 61 % and 75 % at tragk 410.
Resolution is defined as

2f amplitude

———— X100 %.
1f amplitude

7.3.9 Head loadihg force

The net head loading force shall be such as to achjieve the
flying height given in 7.3.5 and shall be within the ljmits

3A%* 0,4 N (0.76 £ 0.09 Ibf).

7.3.10 Calibration factor

The data test head calibration factors C\,; at 1f and C,,,
at 2f shall satisfy

090<C, < 1,10
C,, is defined by

_ Standard reference data surface output
H Actual head voltage measured

when measured on a standard reference data surfacg, or by

B Standard reference data surface output
H 7 (Actual head voltage measured) x Cp

when measured on a secondary standard referece data
surface

7.3.4 Offset angle

The angle betwee

n the read gap in the ferrite core and the

line of access shall be

0° +30'.

7.3.5 Flying height

When flying over track 410, the test head shall have a flying
height at the gap of

1,14 + 0,05 um (45 * 2 uin).

7.3.11 Overwrite capability

The overwrite capability of the head shall meet the

following requirement.

Write with 1f on track 000 of a standard reference data
surface 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.

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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The ratio :

Average amplitude of selectively
measured 17 signal after overwrite with 2f

Average amplitude of selectively
measured 1f signal before overwrite with 2f

shall be =50 + 5 dB.

7.4 Conditions for measurements using the data test head

I1SO 4337-1977 (E)

7.5 Read channel

7.5.1 Input impedance

The differential input impedance of the read channel
shall be 900 £ 45 2 in parallel with 25+ 2 pF, including
the pre-amplifier input impedance and all other distributed
and lumped impedance measured at the head termination

connector.

7.4.1 Write current

The 2f write current shall conform to figure 8. The current
amplitude measured at the head termination connector

shall be \aried in seven levels as presented below :
« Write current amplitude
D t
ata tracks (IW1 +1W2)
Oto 63 180 mA
64 to 127 173 mA
128 to 191 166 mA
tolerance
192 to 255 160 mA +19%
256 to 319 153 mA
320 to 383 147 mA
384 to 410 140 mA
The differences between the positive and\*negative
amplitudes of the quiescent write current shall be
[, 1,1 <2mA.
Tg =|46 =3 ns,
Te =[46 =3 ns.

1 +1
Overshogt : (6,5 % 0,5) %-ofdy, = __"‘”_21"_2

4

T, =[r,*2%.

7.4.2 [DC-erase current

7.5.2 Frequency and phase characteristic

The frequency and phase characteristics are defined by the

following :

a) the frequency response shall be flat]
from 0,1 MHz to 6,45MHz (0,06f to 4

b) the —3 dB rolN:0ff point shall be at

c) the atténuation above 9,675 MHz
than th@at)'given by a line drawn
9,675'MHz with a slope of —60 dB/dec

dis_the phase shift shall be less th
0,1 MHz and 6,45 MHz (0,067 and 4f).

7.5.3 Transfer characteristics

For inputs between 0,3mV and 10,0
characteristic shall be linear within £3 %
ever is larger.

7.6 Automatic gain controlled amplifier

The AGC-amplifier shall produce an outp
constant to within £1% for inpuf
4 =0,3mVtoV =100m

IN, min IN, max

Its response time shall be 3,4 us. All f
10 kHz shall be attenuated at a rate of 20

7.7 Track average amplitude V| ,

The track average amplitude V. is th

within £ 0,25 dB
);

0,675 MHz (67);

shall not be less
through zero at
hde;

n *5° between

mV the transfer
or 50 uV, which-

ut voltage V5 ¢
voltages from
/ (see figure 9).

equencies below
HB/decade.

e average of the

'npnl(.fn.pn:\l( values of the signals over ane
=)

revolution of the

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

Data tracks DC erase current

O0to 63 90,0 mA
64 to 127 86,5 mA
128 to 191 83,0 mA
192 to 255 80,0 mA ioze(rznce
256 to 319 76,5 mA
320 to 383 73,6 mA
384 to 410 70,0 mA

disk measured at the output of the data test head when

electrically loaded as in 7.5.

7.8 Test signals

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

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

2f = (6 450 + 6,450) x 102 transitions/s.

7.9 Use of DC erase

Unless otherwise specified all write operations shall be

preceded by a DC erase operation.
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8 FUNCTIONAL TESTING -- DATA SURFACES

8.1 Surface tests
8.1.1 Amplitude

8.1.1.1 PRocCED

Write on any part
measure the V5.

test

URE

of the data surface at 2f, read back and

8.1.4.2 ResuLT

Residual noise occurs if any of the following conditions is
met :

The number of noise

X is greater than
pulses exceeding

8.1.1.2 ResuLT

The upper limit d

f V1A corrected by Cy, for the data test

head shall be 1,8 J‘nV at data cylinder 410 and shall increase
e

linearly to a val
corresponding oV
410 and shall inc

of 3,6 mV at data cylinder 000. The
er limit shall be 0,95 mV at data cylinder
ease linearly to a value of 1,8 mV at data

cylinder 000 (see figure 10).

8.1.2 Resolution

8.1.2.1 ProcenD

Write on any part

measure the V|,.

test

URE

of the data surface at 17, read back and
Then DC erase, write at the same

position at 27, reafl back and again measure the V| ,.

8.1.2.2 ResuLT|
In all cases the rat

Average track §

(o}

mplitude of 2f signal

Average track §

shall be 0,70 = 0,7
8.1.3 Overwrite

8.1.3.1 ProOCED

Write on track 00
of the 1f signa
Without DC era
average amplitud
frequency-selectiv

mplitude of 1f signal
0.

est

URE

D at 1f and measuxce'the average amplitude

with a freglency-selective voltmeter.
e, overwrite’ once at 2f. Measure the
e of thes'residual 1f signal with the
e voltmeter.

16 % 1700

18 % 400

209 £0 6 \/ Q0
FTETTTA

22 % 20

24 % 5

Residual noise is not permitted.

8.2 Track quality test

8.2.1 Positive modulapion-test

8.2.1.11 ProceEDURE

)
<

Write on each<track at 2f, read back and measure tf] TA-
With a deldy)of t, = 1,55 % 0,15 us after detecting a read
pulse exegeding 125 % of 0,5 V., count all further such
pulsesSduring a time period of = 3,10 £[0,15 us
(seefigure 11).

pm

8.2.1.2 ResuLT

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

8.2.2 Negative modulation test

8.2.2.1 PROCEDURE

Write on each track at 2f, read back and measure the V..
With a delay of ty = 1,565% 0,15 us after detecting a read
pulse not reaching 75 % of 0,5 V1 5, count all further such
pulses during a time period t,, ., = 60 = 1 us (see figlre 11).

8.2.2.2 REesuLT

8.1.3.2 ResuLT
The ratio

Average ampl

itude of 1f signal after overwrite

Average amplit

ude of 1f signal before overwrite

shall be less than — 40 dB.

8.1.4 Residual noise test

8.1.4.1 ProcEDURE

Write on data track 410 at 2f, read back and measure the

Via- Then DC
revolution.

10

erase -once and read back over one

Negative modulation occurs if the number of counted
pulses exceeds 256.

8.2.3 Missing pulse test

8.2.3.1 PROCEDURE

Write on each track at 2f and read back using the AGC-
amplifier.

8.2.3.2 ResuLT

A missing pulse is any read pulse whose amplitude is less
than 55 % of the AGC output voltage (V5 5¢).
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8.2.4 Extra pulse test

8.24.1 PROCEDURE

Write on each track at 2f, read back and measure the V.
Then DC erase once and read back over one revolution.

8.24.2 ResuLT

An extra pulse is any spurious read pulse exceeding 40 %

1SO 4337-1977 (E)

10 SERVO SURFACE
10.1 General description

10.1.1 Location

The servo surface shall be the upper surface of the 6th
recording disk from the top. It shall be located between
data surface 10 and data surface 9 (see figure 7).

10192 Th £. P~ L
LA CRET

of 05 Vi 4.

9 ACCEPTANCE CRITERIA FOR DATA SURFACES

9.1 Surface test criteria

The disk pack shall meet the requirements of all tests
specifiedin 8.1.

9.2 Trafk quality criteria

9.2.1 Mpodulation criteria

Positive pr negative modulation as defined in 8.2 shall not
occur in pny track.

9.2.2 Dhta errors

9.2.2.1 [SINGLE ERROR

A singld error is the occurrence of_‘a. missing pulse
(see 8.2.8) or of an extra pulse (see 8.2(4),.

9.2.2.2 [CORRECTABLE ERRQR

A corredtable error occurs i the interval between the first
single erfor and the last-single error of a data track is equal
to or les§ than 10 bit pefiods (see 11.1.1).

9.2.2.3 |[UNGCORRECTABLE ERROR

An uncdrrectable error occurs if the interval between the

" to it
T1e-SCVOo-StHracc-ana—1tsTtasc

The servo surface shall be used as a.deome¢trical and timing
reference for all other surfaces of the’disi pack. The servo
surface shall provide the meansto implemgnt the following
features :

head positioning,and‘track following;

|

write timing (write clock);

index sensing;

rotafional position sensing.

10.1.3"\'Rotational frequency

Eof) the following dibit timing relationships a nominal
rotational frequency of 3 600 min~" is assfimed.

10.1.4 Recorded servo tracks

10.1.4.1 TwWO-BYTE INTERVAL

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

t, = 2480 ns nominal.

10.1.4.2 DisiT

The read signal of a recorded servo trac
pairs of pulses called dibits. Each dibit ¢

shall consist of
bnsists of a pulse

of one polarity followed closely by a pulde of the opposite

polarity. The time interval t, between

these two pulses

shall be small compared with t,/2 (see figure 12) and its
value shall be

first single error and the last single error of a data track is
greater than 10 bit periods (see 11.1.1).

9.2.24 ERROR CRITERIA

There shall be neither correctable nor uncorrectable errors
in the tracks having the addresses 00000 and 00001. There
shall be no uncorrectable errors in each track from 93 us to
233,12 us following the index.

For the purposes of data interchange there shall be no
uncorrectable errors on at least 7 676 data tracks. |f more
data tracks without uncorrectable errors are required, this
shall be subject to agreement between the supplier and the
user.

t, = 330 ns nominal

measured at the point on the leading edge of the pulse
amplitude which equals 50 % of the AGC reference
amplitude (see 10.2.4).

10.1.4.3 PLuUsS-ODD SERVO TRACK

A plus-odd servo track shall be recorded so that its read
signal consists of plus-dibits occurring in the first half of the
2-byte intervals. A plus-dibit shall consist of a positive pulse
followed by a negative pulse (see figure 12).

10.1.44 MINUS-EVEN SERVO TRACK

A minus-even servo track shall be recorded so that its read

11
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signal consists of minus-dibits occurring in the second half
of the 2-byte intervals. A minus-dibit shall consist of a
negative pulse followed by a positive pulse (see figure 12).

10.14.5 POLARITY OF THE SERVO READ SIGNAL

The polarity of the read signal of a recorded servo track is
defined by the condition that the outermost recorded servo
track (track — 12,5, outer guard zone; see 10.1.5.7) is a

plus-odd servo track (see 10.1.4.3).

10.1.4.6 DirEec

Figure 12 shows
magnetization of
of dibits.

10.1.5 Servo heaq

10.1.5.1 LinE
SERVO-HEAD

10.1.5.5 SERVO TRACK NUMBERING (see figure 16)

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

-125;,-115;...-05;+05;...+4285.

This numbering system has been chosen because the centre-
lines of the servo tracks + 0,5 to 409,5 shall be spaced
nominally half-way between the data track centrelines of
tracks 000 to 410.

fION OF MAGNETIZATION

the relationship between direction of
the disk and the polarity of the two types

 positions and servo track geometry

DF ACCESS AND ALIGNMENT OF

The read-gap of the servo head shall move along the line of

access A (see 6.2
servo head gap sh
accuracy given in

10.1.5.2 SeERrvO

The servo trackin
the centre of th|
positioned on th

4 and figure 13). The centreline of the
b1l coincide with the line of access to the
5.2.5.

TRACKING CENTRELINE

g centreline for each cylinder is given by
e servo head gap, with the servo head
e line of access, when the read Ssignal

contains equal amplitudes of the leading peaks§tef plus-

dibits and minus-
produced by adja

(see also figure 15).

The centrelines of
are determined b
line and the acd
respect to the sery

10.1.5.3 Co-0oR

Hibits. This read signal (see~figure 14) is
tent plus-odd and minus-even-servo tracks

the written data~tracks of each cylinder
the corresponding servo tracking centre-
uracy of alignment of data heads with
o head.

DINATES OF REFERENCE TRACK

10.1.5.6 Servo zoNE (see figure 16)

The servo zone shall contain 412 servo tracks altgrnating
between plus-odd and minus-even, from ‘servo tra¢k —0,5
t0410,5.

10.1.5.7 GuAaRrD zoNEs (s€efigure 16)

The outer guard zone sh@ll* consist of 12 plus-odd servo
tracks, from servo traeK —12,5 to —1,5. The inney guard
zone shall consist of,48 minus-even servo tracks, from servo
tracks 411,5 t0.428,56. The nominal radii (see fighre 13)
calculated from“the values given in 10.1.5.3 and 10.1.5.4
shall be :

R_ ,4'= 163,746 mm (6.446 7 in),
R

Il

D1 =162,164 mm (6.384 4 in),
R,1, = 107,840 mm (4.245 7 in),

R = 105,471 mm (4.152 4 in).

429

10.1.5.8 HeEAD LOADING zZONE (see figures 13, 16)
The head loading zone shall extend from

Ry = 169,545 mm (6.675 0 in) to
R_ ;5 =163,746 mm (6.446 7 in).
It shall be erased. AC- or DC-erase may be used.

10.1.6 /ndex

10.1.6.1 DEFrFINITION

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 245 :

X,45 = 129,487 mm (5.097 9 in),

Y =7,772mm

10.1.54 ServoO

The nominal spac

(0.306 0 in).

TRACK SPACING

ing S between the centrelines of the servo

tracks along the line of access shall be

S$=132,08 um

(5200 win).

This spacing S is also the nominal spacing between the data

track centrelines a

12

long the line of access.

Index is the point which defines the beginning and the end
of a track. At the instant of having detected the index
pattern (see 10.1.6.2), index for each data track is under
the corresponding read/write gap on its line of access.

10.16.2 INDEX PATTERN
The index pattern is the pulse sequence :
dddddododdod

In the servo zone ““d” is a pair of dibits and ‘0"’ is an
omitted pair of dibits (see figure 17).

In the guard zone “‘d”’ is a single dibit and "0’ is a single
omitted dibit.
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10.1.6.3 INDEX GEOMETRY

The index pattern (see 10.1.6.2) shall be recorded on all
servo tracks from —12,5 to 428,5. All corresponding dibits
shall coincide in the X-direction on the line of access
(see figure 13).

10.2 Measurement conditions

10.2.1

1ISO

4337-1977 (E)

10.2.34 ACCELERATION OF AXIAL RUNOUT

The acceleration of axial runout shall not exceed

+12,7 m/s2 (£ 500 in/s2).

10.2.4 Read channel for servo testing

The electrical termination of the servo test head shall be
480 £ 24 Q in parallel with 90 £ 5 pF, including the pre-

amplifier_input impedance and all other s

tray and external

PPN L £
TotatrorarT1eqacity

The rotgtional frequency shall be 3600* 72 min~". For
the timing measurements (see 10.3.1) a rotational
frequendy of 3 600 + 36 min~ is required.

10.2.2 Environmental conditions

Before measurements commence, the disk pack shall be
conditioped 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

conditiofs :

the following

inputfair flow : 6 = 1 m3/min (210 £ 35 ft3/min)
air cldanliness : class 100 (see annex A)
relatiye humidity : 40 to 60 %.

The pafk input air temperature shall be 203 °C
(68 £ 5 |F). For the measurement of servo track logations,

however| the air temperature (measured between disk
surfaces|9 and 10, see figure 7) shall be 20+ 0,25 °c
(68 0.8 °F).

10.2.3 Requirements for the measurement spindle

The foljowing measurements—shall be taken with the
disk pdck measuremept, ~drive spindle revolving at
3600+ B6 min~'. The)méasurements taken in 10.2.3.3
and 10.4.3.4 are madéemwith a high frequency cutoff defined
by the flat resporse/high frequency asymptote intercept of
2 200 Hz and a.high frequency fall-off of 18 dB per octave.

10.2.3.1

impedances.

The read channel shall have a frequen
within = 3 dB and a phase shift within = 7
to 6 000 kHz.

cy response flat
5° from 250 kHz

The servo AGC-amplifier shall produce an output voltage

to within ()1 % for
= 0,3 mV o)V

constant input

%

IN, min IN, max

voltages from

= 10,0 mV (see figure 9).

The gain to achieve the AGC reference lgvel Vg, g shall

be based upon the average of the preced
intervals.

10.2.5. Servo track average amplitude Vg

The servo track average amplitude Vg4 A

ng 250 two-byte

rA

is the average of

the peak-to-peak values of the signals ovier one revolution
of the disk measured at the output of the servo test head

when electrically loaded as in 10.2.4.

10.3 Standard reference servo surface

10.3.1 Characteristics

The standard reference servo surface shall
at the innermost and outermost servo tra
well as at the inner and outer guard zones.

When recorded with the servo pattern sh
and 18, using a servo test head, the Vg4 5

3,3 mV at track 000,
2,1 mV at track 410,

be characterized
tking positions as

wn in figures 14
shall be

0o
TYTAUTAL "UNUUT

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

10.2.3.2 Ax1AL RUNOUT

The total indicated axial runout shall not exceed 1,27 um
(50 win).

10.2.3.3 ACCELERATION OF RADIAL RUNOUT
The acceleration of radial runout shall not exceed

+12,7 m/s2 (£ 500 in/s2).

falial (WA, Il faYaVaSNi 4 =i
U,U TV at trabin vuuivuaitl yuaru Ut

4,2 mV at track 416 (inner guard zone)

),

The time interval between the 50 % Vg, g levels of the
two pulses of one dibit (T, to 7, and T5; to T4 in

figure 18) shall be 330 ns.

10.3.2 Secondary standard reference servo surface

This is a surface whose output is related to the standard
reference servo surface via a calibration factor Cqp,.

The calibration factor Cg is defined as

Standard reference servo surface output

C =
SD  gecondary standard reference servo surface output

13
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To qualify as a secondary standard reference servo surface,

a) the calibration factor Cgp for such disks shall satisfy

090< Cgp <

b) the dibit

1,10 at the measured tracks;

pulse width (T, to T, and 75 to T, in

figure 18) shall be 330 + 20 ns.

10.4 Servo test head

10.4.1 Descripti

Disk measurements shall

head'). The test

when measured on a standard reference servo surface, or
by

c. - Standard reference servo surface output
SH —

(Servo test head output) X Csp

when measured on a secondary standard reference servo
surface.

10.4.9 Dibit pulse width

JThe time nterval between the 50 % \Z

levels

3

T

be taken with a suitable test
head shall be calibrated to the standard

reference servo sufface.

10.4.2 Gap width

The width of the

130+ 2,5 um

10.4.3 Gap leng

ead gap measured optically shall be

0.005 1 +£0.000 1 in).

h

The test head ferfite core shall have a gap length of

2,54+ 0,63 um (100 £ 25 pin).

10.4.4 Offsetan

hle

The angle betwedn the read gap and the line of access shall

be 0° £30'.

10.4.5 Flying hgight

When flying over
height at the gap

track 410, the test head shall have a'flying
b f

1,14 £ 0,05 um (45 £ 2 uin).

10.4.6 /nductan

Ce

The total head irlductance shall bé 9,5 + 0,02 uH measured

in air at 1 MHz.

10.4.7 Resonan

As measured at
frequency of the

frequency

the“head cable connector, the resonant
head shall be 12,5 + 0,5 MHz.

SAGL
(see 10.2.4) of the two pulses of one dibit (7.{'td T, and
T4 to Ty in figure 18) shall be 330 + 40 ns when measured
on a standard reference servo surface.

10.5 Servo surface signal requirements

10.5.1 Servo signal timing

Figure 18 shows the servo®sighal with the servo hegd in the
servo tracking centrelipe position. All timing measyrements
shall be made at 50 %6~\Vg 5 5 (see 10.2.4).

10.5.1.1 REQUIWREMENTS FOR TIME INTERVALS

The time ofseach two-byte interval shall be :
time interval 7, to next 7, = 2 480 £ 80 ns.

Theédime of each byte interval shall be :

1240 =80 ns

time interval T, to T4 =

and

time interval 75 to 7, = 1240 % 80 ns.
The time between the two pulses of one dibit shall be :

time interval 7, to 7, = 330 £ 80 ns
and

time interval 75 to Ty = 330 * 80 ns.

105.1.2 CUMULATIVE TIMING ERROR

To ensure reliable operation of the servo track phase locked
oscillator it is necessary to limit sudden changep in the
positions of the 7, and T edges.

10.4.8 Calibration factor

The calibration factor Cg,, shall satisfy

0,90 < Cgq, < 1,10.

Cgy, is defined by

Stand
c _ Standa

rd reference servo surface output

SH

Servo test head output

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 T, edge shall be within £40ns 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 requirement is directed at limiting any frequency
modulation discrepancies of the servo data.)

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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b) Eight consecutive dibits shall be such that the
algebraic sum of the timing differences between their
actual positions (7, T5) 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.

10.5.1.3 GUARD ZONE TIMING

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

ISO 4337-1977 (E)

Failure of any or all of the above testing 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.

10.5.3.2 NOISE LIMITS FOR THE INDEX PATTERN

Between the positive going pulses of the dibits adjacent to
the omitted dibits of the index pattern, no positive signal
shall exceed 25 % of Vg, g for a time of t; =3410ns

10.5.2 $ervo signal amplitude

10.5.2.1| AVERAGE AMPLITUDE IN SERVO ZONES

The majimum Vg, corrected by Cgy measured at the
servo tegt head shall be 4,6 mV at track 000, and 3,0 mV

at track 410.

The corfesponding minimum amplitude shall be 2,0 mV
at track 000 and 1,2 mV at track 410.

10.5.2.2| AVERAGE AMPLITUDE IN GUARD ZONES

The Vgi, corrected by Cgy measured at the servo test
head sh3ll be between 2,4 mV and 6,0 mV in the inner
guard zdne and between 4,0 mV and 9,2 mV in the outer
guard zohe.

However|, these limits may be violated for periods up to
25 us. Slich periods must be separated by not less than
1 ms.

10.5.2.3| LEADING PULSE AMPLITUDE

The amplitude of the leading pulses of the dibits in the
servo z¢ne shall not exceed 125 % Of\ Vgpoge. The
amplitudes shall be measured aftér )the servo AGC-
amplifier].

10.5.2.4] MissSING DIBITS

If the leading pulse amplitude of a dibit in the servo zone
is less fhan 80 % of MY, . this dibit is considered
missing. Missing dibitsshall not occur

n consecutivé two-byte intervals;

a)

b) ir theindex pattern (see figure 17);

tseefigure—197-

Between the negative going pulses-of, th
to the omitted dibits of the index~patt
signal shall exceed 25 % of\ V
tg = 2810 ns (see figure 19):

SAGC

10.5.3.3 NOISE LIMITS)FOR HEAD LO

Continuous noiseishall not exceed 0,1 n
measured at the (servo test head. Bursts o
the continuQus noise threshold shall h
duration 0f“00 us and be separated from
least 2.ms.

10.6 Servo surface track locations

10.6.1 Spacing of servo tracking centrelin

The spacing between any two adjacen
centrelines (see 10.1.5.2) when measured
access and averaged over one revolution
(68 + 0.5 °F) shall be

132,1 £ 1,0 um (5 200 + 40 uin).

10.6.2 Co-ordinates of the reference trachk

The co-ordinates of the centreline of d
20 °C (68 °F) shall be :

X,45 = 129,487 0,025 mm (5.097 9
Y =7,772% 0,051 mm (0.306 0 * 0.00

10.6.3 Position of data tracks 000 and 41

e dibits adjacent
Ern, no negative
for a time of

NDING ZONE

hV base-to-peak,
noise exceeding
hve a maximum
each other by at

es

it servo tracking
along the line of
at 20+ 0,25°C

hta track 245 at

t- 0.001 in),
D in).

0

The distance of the centreline of data tra

cks 000 and 410

c) in more than 4 non-CONSECUtiVe TWO-DYTE intervals
per servo tracking centreline.

10.5.3 Servo surface noise

10.5.3.1 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 256 % of Vg,gc for a time of t; =330ns and
t, = 930 ns (see figure 18).

Between the negative going pulses of the dibit pattern, read
in the servo tracking centreiine, no negative signal shall
exceed 25 % of Vg,gc for a time of t; =930 ns and
tg = 330 ns (see figure 18).

from that of data track 245 measured along the line of

access at 20 °C (68 °F) shall be :

Xo—Xp45 =32,360% 0,051 mm (1.274 + 0.002 in),

Xya5 = X410 = 21,793 % 0,025 mm (0

.858 0+ 0.001 in).

10.6.4 Runout of servo tracking centrelines

The runout of the servo tracking centrelines shall not

exceed 7,6 um (300 uin), total indicator re

10.6.5 /ndex pattern location

ading.

The corresponding dibits of the index patterns of all servo

tracks shall pass the line of access within *

80 ns.

15
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SECTION FOUR : PRE-INITIALIZATION

11.1 General requirements

11.1.1 Data write clock

The data write clock shall be derived from the servo

information prerecorded on the servo surface o

I SR £oal o Aol
I e Uisk

11.1.6 Error correcting code (ECC)

This data checking method shall be capable of detecting
pack (see also clafise TOJ, so that speed variation does not - ———
L . . . . . . single bursts of all errors up to 22 bits in lendgth and
cause variation inl bit recording density. The nominal bit . : A
iod shall be 156 ns. which is 0125 of the nominal byte correcting single bursts of errors up to 11 bifs\in [length.
perlo Is'a 185, ,I.S’ ' ¥ The 7 ECC-bytes shall be hardware generated’by phifting
interval {see 10.5.1.1). serially the relevant bits, specified later in'this International
) Standard, through a 56 bit shift register with fdedback
11.1.2. Mode of rpcording described by the generator polynomihat:
The mode of rpcording shall be modified frequency 56 4+ x55 4 x49 1 545 154l 1 439 4 38 4] 37 4
modulation (MFM) for which the conditions are : a flux
transition shall bg written at the centre of each bit cell + x36 4 x31 4 x22 4+ x 19 F x17 4 x16 + x15 4| x14 +
containing a ONE and at each cell boundary between ]
. - 4+ x12 4+ x11 9 L4454+ xV+1
consecutive bit cells containing ZEROS. X X1+ x &
They shall be appended to each part of the track (i.¢. home
11.1.3 /ndex address, count_and data block of record 0) written[on the
disk pack.
See 10.1.6.
11.14 Byte 11.1.65, CORRECTABLE ERRORS
A byte is a grolp of eight bits recorded along a track An\error is correctable.when the erroneous'bits are| wi_thin
numbered B8 to B1 in order of recording. a part of.the-track subjected to ECC checking as ddscribed
in 11.3 (i.e. in the home address, count and data bjock of
record 0) and when the error extends over no more than 11
Byte : B8 B7 B6 B5 B4 B3 B2 B1 consecutive bits.
Direction of recording : N ——
o 11.1.6.2 UNCORRECTABLE ERRORS
Direction of movement : —
An error is uncorrectable when the erroneous bits are
11.1.5 Hexadecital notation within a part of a track not subjected to ECC chedking or
when the error extends over more than 11 consecutife bits.
Hexadecimal notdtion is used hereaft€rto denote a number
of bytes frequentlly used in this Lntegnational Standard : L
11.2 Track layout of an initialized data track
(00) for (B8 to]B1) = 0006,0000
See below.
(01) for (B8 to] B1) =.0000 0001
The different parts of this layout shall be as defined in
(08) for (B8 to| B1), = 0000 1000 11.2.1t0 11.2.3.
INDEX L ‘ INDEX
% 97 /
GAP// HOME oAb LE/COR/éO REMAINDER
’ ADDRESS v // / OF THE TRACK
L 4 Do U
7 7, S ’ HA 8 4 ¢ V6, N7

16
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11.2.1 Gap (G,)

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

11.2.2 Home address (HA)

The home address contains information which defines the
physical location and characteristics of a track.

ISO 4337-1977 (E)

11.3.2.1 SYNCHRONIZATION
This field shall comprise :

— 7 (00)-bytes,

— 2 (19)-bytes.

These two (19)-bytes serve to recognize
actual information.

11.3.2.2 PuysicaL ADDREss (PA)

11.2.3 Record zero

Record @ is the only record on the track. On cylinders 000
to 403 itjcontains information to allocate alternative tracks,
if any. (n cylinders 4G4 to 410 it contains information to
allocate the corresponding defective track, if any.

11.3 Dgdgtailed description of an initialized data track

11.3.1 [ndex gap (G,)

This is § gap preceding the home address. At writing 83
(00)-bytgs shall be recorded with no tolerance from index
up to th¢ start of the home address.

11.3.2 Home address (HA)

The home address shall comprise 24 bytes. As.a‘result of
interchapge, the start of the home address)is located
83 * 2 blytes from the index when ¢eading, due to
alignment tolerances of the read-write heads with regard
to the sefvo head.

The strufture of the home address shall be as shown below.

This field shall comprise 2 bytes; it de1l
address of the track. The significance g
bytes shall be :

— the first byte indicates the loW
address, i.e. it representscthe numbers
notation;

— in the second'byte :

the start of the

ines the physical
f the bits in the

order cylinder
to 255 in binary

the bitdn position B8 is always ZERD;

the )bt in position B7 indicates

eylinder address 256;

the high order

the bit in position B6 is always ZERD;

the bits in positions B5 to B1 ipdicate the head

addresses 0 to 18 in binary notation
the most significant bit.

11.3.23 Frac (F)

This field shall comprise one single Q
defective and alternative tracks :

— the bits in position B8 to B3 are alw

— the two-bit combinations in positio
significance shown in the table on page

, the bit B5 being

yte; it indicates

ays ZERO;

h B2, B1 have the
18.

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)

STRUCTURE OF HOME ADDRESS

17
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B2, B1 Cylinders Meaning
000 to 403 | Good original track
00
404 to 410 | Good unassigned alternative track
000 to 403 | Shall not occur in these cylinders
01
404 t0 410 | Good assigned alternative track
000 tp 403 DefecTive oTtgimar track, @ good aiternative rack DeEImg assigned 1T one of cytimaers 404 o4 t0—
10 -
404 tp 410 | Shall not occur in these cylinders
000 tp 403 | Shall not occur in these cylinders
1
404 tp 410 | Defective track, no alternative track allocated

11.3.24 CvyrLiNg

This field shall c
notation the add
contain the high
in position B8 t

eR (C)

mprise 2 bytes which specify in binary
ess of the cylinder. The first byte shall
order cylinder address 256. The bits
B2 shall be always ZERO. The bit in
ZERO or ONE.

11.3.2.7 EnD OF HOME'ADDRESS

The home address shallend with one (FF)-byte.

11.3.3 /Intermediate gap (G,)

position BT can by A gap GY.of 39 (00)-bytes shall be recorded between the
If the first byte| is a (00)-byte, the second byte shall home dddress and the start of the first field of recorfl O.
represent in binarly notation a value in the range 0 to 255.
If the first pyte is a ‘(01)-byte, Athe second byte shall 11.3.4 Record 0
represent in binary notation a value in the range 0 to 154.
This field shall comprise three parts :
11.3.25 Heap (H) — the count of record O,
This field shall cgmprise two bytes. They shall spegify the — the gap
address of a track |within a cylinder : !
. . — the data block of record 0.
— the first byte is always a (00)-byte;
— the second|byte represents in binary notation a value 11.3.4.1 CoUNT OF RECORD @ (CR)
in the range 0 4o 18.
This field shall comprise 28 bytes (see the diagram|below).
11.3.26 ERROH CORRECTING copE (ECC) It contains information which defines the physical [ocation
and characteristics of record O or, for a defective trjack, the
These bytes shall[ be gengrated as defined in 11.1.6 using physical location of an allocated alternative track| For an
the bytes of HA Reginnipg'with the second (19)-byte of the alternative track, if assigned, this field contajns the
synchronization 1|ie|d (see 11.3.2.1) and ending with the information defining the physical location of the defective
head address. track, to which this alternative track is assigned
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)

18

COUNT OF RECORD 0
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11.3.4.1.

This part

11.3.4.1.

1 Synchronization

shall contain the 9 bytes described in 11.3.2.1.

2 Physical address

This part shall contain the 2 bytes described in 11.3.2.2.

11.3.4.1.3 Flag

This part

shall contain the byte described in 11.3.2.3.

ISO 4337-1977 (E)

beginning with the second (19)-byte of

ation field (see 11.3.4.1.1) and ending wi

(see 11.3.4.1.7).

11.3.4.1.9 End of count

the synchroniz-
ith the DL bytes

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

11.34.2 INTERMEDIATE GAP (G,)

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

etween the end

11.3.4.1.

This part
11.3.2.5,

— on
contai
track

— on
410,

1 Cylinder and head

shall contain the 4 bytes described in 11.3.2.4 and
with two exceptions :

a defective track in cylinder 000 to 403, C and H
n cylinder and head number of the alternative
eplacing this defective track;

an assigned alternative track in cylinders 404 to
[ and H contain cylinder and head number of the

defectlive track being replaced by this alternative track.

11.3.4.1.

This par
records g

11.3.4.1.

This part

11.3.4.1.

This par
in the dc
and a (0§

11.3.4.1

This paf
in 11.1.4

b Record (R)

shall contain one single (00)-byte. It identifies
n the track.

b Key length (KL)

shall contain one single (00)-byte.

7 Datalength (DL)

shall specify the number of information bytes
ta block. It shall comprise two'bytes, a (00)-byte
)-byte.

B8 Error correcting codeMECC)

t shall comprise~7)bytes generated as defined
using all the)bytes of the count of record O,

’

of the count and the start of data block~

11.34.3 DaTa BLOCK OF RECORD 0

The data block shall comprise 25 bytes as s

11.3.4.3.1 Synchronization

This part shall comprise the 9 bytes describ

11.3.4.3.2- \Information

This partsshall comprise 8 (00)-bytes as sp
part 6fthe count (see 11.3.4.1.7).

11.3.4.3.3 Error correcting code (ECC)

hown below.

ed in 11.3.2.1.

ecified in the DL

This part shall comprise 7 bytes generfated as defined

in 11.1.6, using all the bytes of the data bl
the second (19)-byte of synchronization

bck starting with
(see 11.3.4.3.1)

and ending with the last information byte (see 11.3.4.3.2).

11.3.4.3.4 End of the data block
The data block shall end with one (FF)-byt]

11.3.5 Remainder of the track

The remainder of the track up to the ind
with approximately 13 200 (00)-bytes.

13

ex shall be filled

$ INDEX

SYNCHRONIZATION | INFORMATION END //
REMAINDER OF THE
7 bytes 2 bytes 8 byt 7 byt 1 byt
v v vies vies vie TRACK
(00) (19) (00) (FF) /

DATA BLOCK OF RECORD 0

19
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11.3.6 Summary of pre-initialized data track

The above clauses can be summarized by the drawing below.

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)
“—7"7——7——-
GAP SYNCHRONIZATION PA F Cand H R KL DL ECC END
39 bytes 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)
/ g
p ///
INDEX
GAP SYNCHRONIZATION INFORMATION ECC END / gy // S
g / LSS S s
39 bytes 7 bytes 2 bytes 8 bytes 7 bytes 1 byte REMAINDER OF THE
// TRACK /
// A
(00) (00) (19) (00) (FF) /// o

20
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Top cover

Trim shield cover

Trim shield

Screw ——§

Segment ___-@

Spindtedock retainer

-

Ring clamp
Top protective disk

Recording disks
Disk support

Spindle lock

Axial bearing

Flekure pads

Hub

Reatt.
Dotto

protective disk

Bottom clamp

Botom cover

~IGURE 1 — Disk pack, exploded view
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Trim shield cover

Disk support

Top protective disk

Top cover Ring clamp Trim shield
\ — \\ AW 1 l/
A \ ] i \
|
y
- \ /,
g

/ /1T

=
\ \

\ 7/ 71/
/

/

Bottom cover Hub

Flexure pads

A}
Spindle lock

Spindle lock rétainer

Rest button  Bottom clamp

4

Bottom protective disK

FIGURE 2 — Part sectional view of disk pack with covers

22

FIGURE 3 — Top cover/pack centreline relationship
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' T4 detail A
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FIGURE 4 — Partial-cross-section of disk pack

Reference plane

FIGURE 5 — Part detail of spindle lock

Detail A
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FIGURE 6 — Disk edge chamfer

Heads on line
of access A

Heads on line
of acces$B

Data surface
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) 05 ‘ 82

: i
o i o6
@VO E ;gRVO
} %
[@ 1] ' i
- ; :g
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Head orientation
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FIGURE 7 — Location of heads and surfaces
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Current / ———m=

ISO 4337-1977 (E)

_n
Overshoot

20% 1

1W1

]W2

20 % 1,

Time|l —»

FIGURE 8 — Write current waveform

VOUT

Vage b — — — —— — =

IN, min IN, max VIN

FIGURE 9 — AGC amplifier characteristics
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1.8 +

0,95 -

Track position

—

440

000

FIGURE 10 — Track average amplitude

| ——— ——

125 % of 0,5 V1

100 %of 0,5 V-

75 % of 0,5 Vr
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Time —»

FIGURE 11 — Modulation tests
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— Even servo track , Disk movement
- = relative to head
SIS N|N SIS NN S|S NI|N

Signal from servo head

//\\ /\

-

AV VARV

\J - Dibit \Ij

= l

+ Odd servo track ) _
-+—— Disk movementrelative fo head

P
2
(2}
[%2)

NIN S|S

Signal from servo head
Mibit \-/

FIGURE 12 — Minus-even and plus-odd tracks

Lines of aecess

+Y A B
———— - - - - -
|
|
R429
R " Inner guard zone
410 ]
/—/
———
I Servo zone
R I
Outer guard zone

Head loading zone

F\\_'—_/.-i
i
i +X
FIGURE 13 — Servo track geometry
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Gap of servo head

- Disk movement relative to head

S{S N|N -Even servo track SIS NN

—_

SIS N|N

+ Odd servo track NIN SIS NIN  S{S

Signal from servo head

ANYA JANYA

VAN

VARV

+ Dibit from
+ odd servo track

— Dibit from
— even servo track

FIGURE 14 — Servo head signal at servo tracking centreline

Servo tracks

Area X seen from-top

Data sufface 12 Servo surface

VA

) + Odd
e e —— Ji
— Even l
+ Odd
:# — Even

Data track
centreline

Data tracks . Servo tracks

FIGURE 15 — Servo head positioning

28



https://standardsiso.com/api/?name=77ca8664bfaddb8cac9dbb3865168b0a

Set

Servo track number
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Servo track edge number

} \ 429
2285 Even j
428
427,5 Even J
Inner guard 427
zone
412 Data tfack number
411,5 — Even j
# — 41
410,5 - Even /
{‘_—' — - 4101~ —
409,5 + Odd I
- - 4091 — —
\
246,5 — Even jL
- -— 2464+— - —
ozone 2455 : 0dd [L
- 2454+ - —
2445 Even I(
_ o 4 — —
\\ 24
.1 _
+2,5 - Even /
_ S, Y R —
+1,5 + Odd
—_ R 1 —_
+0,5 -Even }
T / Data track O 04— - —
f -05 + Odd Servo track — 0,5 - /I
—
75 + Odd —9 Centreljine of
data track O
Quter\guard
zone
-1
-11,6 + Odd
-12
, 125 + Odd &
-13
Head loading
zone

Servo surface

\ Data surface

FIGURE 16 — Relationship between tracks on servo and data surfaces
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+ Odd dibit - Even dibit
| |
- Disk movement relative to head
Gap of servo head
sls n[n g sls N[N sfs N[N sls N sls N[N
N[n s HH N s|s N[N sls N[N s|s N|N S
SIS N|N S|S NJ|N S[S N|N SIS N|N SIS NiN
FIGURE 17 — Index pattern
Servq signal
+ VSAGC—
+ 0'5‘VSAGC—
0
~0.5V5a6c -
~ Vsaae
FIGURE 18 — Timing, amplitude and nose constraints for servo signal
T Serv( signal
Y - o -
SAGCT— i ]
+0,5Vg 5 e | |
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FIGURE 19 — Noise constraints for index pattern .
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ANNEX A
(Not part of the standard)

AIR CLEANLINESS CLASS 100"

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

A.1 DEFINITION?2!

Class 100 is defined as follows :
Particle dount not to exceed a total of 3,5 particles per litre (100 particles per cubic foot) of size 0,5 um and|larger.
The statfistical average particle size distribution is given with figure 20. Class 100 means that(3,5 particles per litre
(100 particies per cubic foot) of a size 0,5 um are aliowed, but oniy 0,035 particies per iitre {1 particie pef cubic foot) of a
size 4,0 gm.
3,5
(100)
1,4
(40)
e _ 07
=g (20
5 2
a o
83
g0 0,35
g8 (10
0,14 \
(4)
0,07
(2)
0,035
(1) 05 1,0 2,0 40 6,08,010
Particle size, um ———m—
FIGURE 20 — Particle size distribution curves of air
cleanliness class 100
It should—-be= 3”5-""4 that-single-sample distribution-may deviatefrom this curve because of local or tempbrary conditions.

Counts below 0,35 particles per litre are unreliable except when a large number of samplings is taken.

A.2 TEST METHOD?®

For particles in the 0,5 to 5,0 um size range, equipment employing light-scattering principles shall be used. The air in the
controlled environment is sampled at a known flow rate. Particles contained in the sampled air are passed through an
illuminated sensing zone in the optical chamber of the instrument. Light scattered by individual particles is received by a
photodetector which converts the light pulses into electrical current pulses. An electronic system relates the pulse height to
particle size and counts the pulses such that the number of particles in relation to particle size is registered or displayed.

1) Seeb5.5.1.

2) U.S.A. Federal Standard 209 B, available from the General Services Administration, Specifications Activity, Printed Materials Supply
Division, Building 197, Naval Weapons Plant, Washington, DC 20407, U.S.A.

3) ASTM Standard F 50, American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pa. 19103, U.S.A.
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ANNEX B
(Not part of the standard)

MEASUREMENT OF TRACK WIDTH"

DC erase a 7-track wide band with track 400 in the centre of the band and write with 1f frequency in track 400 using the
head to be tested, then read back.

The read back signal amplitude in this position is called 100 %. Then move the head along its line of access over the disk in

increments not gfeater than 0,010 mm (0.000 4 in) to the left or to the right of track 400 until the read back signal

zero. Determine

displacement (x alxis).

See figure 21 for

eading track width.

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

1) See6.2.2.

32

ecomes

he read back signal amplitude at each incremental move and plot the relative amplitude (y axis) \vg¢rsus the

A
100 % —
k=t —
Q
>
[e]
g 50 % —
E - s
- &
T &
+ 4+ -
I f l l I I I I ! I I [ rF
0,010 0,050 0,100

Displacement, mm

FIGURE 21 — Track width diagram
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