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Foreword

ISO (the International Organization for Standardization)and 1EC|
national Electrotechnical Commission) form the specialized s
worldwide standardization. National bodies that, ‘are’ members
|EC participate in the development of Interfational Standarg
technical committees established by the réspective organizat
with particular fields of technical activity/ /SO and IEC tech
mittees collaborate in fields of mutual-interest. Other internati
izations, governmental and non-goveramental, in liaison with IS
also take part in the work.

In the field of information techinology, ISO and IEC have establig
technical committee, ISO/IEC)JTC 1. Draft International Standar
by the joint technical committee are circulated to national bod
ing. Publication as an International Standard requires approval
75 % of the national bodies casting a vote.

International Standard ISO/IEC 7487-1 was prepared by Joint
Committee ISQ/IEC JTC 1, Information technology, Subcommit
Flexible magnetic media for digital data interchange.

This ‘second edition cancels and replaces the firs
(1ISO\7487-1:1985), of which it constitutes a technical revision.

ISO/IEC 7487 consists of the following parts, under the geng
formation technology — Data interchange on 130 mm (5,25 in) f]
cartridges using modified frequency modulation recording at 7
1,9 tomm (48 tpi), on both sides — I1SO type 202

— Part 1: Dimensional, physical and magnetic characteristics
— Part 2: Track format A
— Part 3: Track format B

Annexes A, B and C form an integral part of this part of ISO
Annexes D and E are for information only.
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ction

187 specifies the characteristics of 130 mm (5,25 in) flexible
ges recorded at 7 958 ftprad, 1,9 tpmm (48 tpi), on both sides
ified frequency modulation recording.

b and 1SO 7487-3 each specify the quality of recorded signals,
ayout, and a track format to be used on such a flexible disk
which is intended for data interchange between data processing

vith the labelling scheme specified in ISO 7665, ISO/IEC 7487-1
187-2 provide for a full data interchange between data process:
s.

vith the labelling scheme specified in ISO 9293, ISO/IEC 7487-1
187-3 provide for another full data interchange betweéen data
systems.

nce with ISOJIEC 9983, flexible disk cartridges.conforming to
ISO/IEC 7487 should be designated as “ISO dype 202".
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Dimensional, physical and magnetic characteristics

1 Scope

This part of ISO/IEC 7487 specifies the dimensional,
physi¢al and magnetic characteristics of the cartridge
so as| to provide physical interchangeability between
data processing systems.

2 GConformance

A flexible disk cartridge shall belin' conformance with
ISO 7487 when it meets all-the requirements of
ISO/IEC 7487-1 and those\.of either 1SO 7487-2 or
ISO 71487-3.

NOTE|1 Numeric{valtes in the Si andjor Imperial
measyrement system in this International Standard may
have theen rounded off and therefore are consistent with,
but ndt exactlysequal to, each other. Either system may be
used, put'the two should be neither intermixed nor recon-
verted. The original design was made using Imperial units

editions of the standards indicated below|
of IEC and ISO maintain registers of cur
International Standards.

ISO 7487-2:1985, Information processin
interchange on 130 mm (5.25 in) flexib
tridges using modified frequency modula
ing at 7 958 ftprad, 1,9 tomm (48 tpi), on
— Part 2: Track format A.

SO 7487-3:1986, Information processiny
interchange on 130 mm (5.25 inj flexib
tridges using modified frequency modula
ing at 7 958 ftprad, 1,9 tomm (48 tpi), on
— Part 3: Track format B.

ISO 7665:1983, Information processing —
ture and labelling of flexible disk cartridgg
mation interchange.

Members
rently valid

gy — Data
e disk car-
tion record-
both sides

y — Data
e disk car-
ion record-
both sides

File struc-
s for infor-

ISO 9293:1987, Information processing

— Volume

and further developments were made using S| units.

3 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISOJIEC 7487. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this part of ISO/IEC 7487 are encouraged to
investigate the possibility of applying the most recent

and file structure of flexible disk cartridges for infor-

mation interchange.

4 Definitions

For the purposes of this part of ISO/IEC 7487, the

following definitions apply.

4.1 flexible disk: A flexible disk which a
retains on the specified side or sides magn

ccepts and
etic signals
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intended for input/output and storage purposes of in-
formation data processing and associated systems.

4.2 master standard reference flexible disk car-
tridge: A reference flexible disk cartridge selected as
the standard for reference fields, signal amplitudes,
resolution, and overwrite. Track 00 and Track 39 on
each side are defined as reference tracks.

NOTE 2 The Master Standard has been established by

© |SO/IEC

4.9 in-contact: An operating condition in which the
magnetic surface of the disk intended for data storage
is in physical contact with the magnetic heads.

4.10 formatting: Writing the proper control infor-
mation, establishing the physical tracks, and desig-
nating the addresses of physical records on the
flexible disk's surfaces.

4.11 initialization: Writing the volume label, the

the Physikalisch-Technische Bundesanstalt (PTB), Bundes-
allee 100, D-B8023 Braunschweig, Germany.

4.3 seconfary standard reference flexible disk
cartridge: A\ flexible disk cartridge, the performance
of which is known and stated in relation to that of the
master standard reference flexible disk cartridge.

NOTE 3 Secondary standard reference flexible disk car-
tridges may|be ordered from PTB Lab 1.41 under part
number RM [7487, as long as available. It is intended that
these be usgd for calibrating tertiary cartridges for use in
routine calibritions.

4.4 typical field (for each side): The minimum re-
cording fieldl, which, when applied to a flexible disk
cartridge, cquses a signal output equal to 95 % of the
maximum average signal amplitude when taken as a
function of [the recording field at the specified track
and flux trahsition frequency of that flexible disk car-
tridge.

4.5 referepce field: The typical field of the ‘signal
amplitude réference flexible disk cartridge. There are
two referenge fields, one for each side.

rent betweegn 145 % and 155 % of'the current which
produces the reference field~at 125 000 flux tran-
sitions per gecond (ftps) ofn.track 00 on both sides.

4.6 test ricording current (for each side): The cur-

4.7 standard reference amplitude (SRA} (for each
side): The ajerage,signal amplitudes derived from the
reference tracks of the master standard reference
flexible disk
cording current.

SRA; is the average signal amplitude from a recording
written using 125 000 ftps {f;).

SRA; is the average signal amplitude from a recording
written using 250 000 ftps (f).

4.8 average signal amplitude: The arithmetically
averaged value for a track of the output voitages
measured peak-to-peak over the whole track.

ERMAP Tabel and other information initially required
to be on the flexible disk cartridge prior to the’'com-
mencement of general processing or use;
4.12 recording area: That area of €ach disk sufface
with which the head may come inté-contact.

5 General description

5.1 General figures

A typical flexible disk cartridge is represented ip fig-
ures 1 and2.

5.2 Main elements
The main elements of this flexible disk cartridge |are:
— the disk;
— the liner;

— the jacket.

The cartridge is stored in an envelope.

5.3 Description

The jacket is of a square form. It includes a cegntral
window, an index window and a head window in|both
sides.

The liner is fixed to the inside of the jacket. It com-
pnses two Iayers of material between which the disk

The disk has only a central window and an index
window.

5.4 Optional features

The interchange characteristics of the cartridge aliow
for variations in its construction, as follows:

— the jacket may include flaps {for example three
flaps as shown in the figures, or none);
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— the jacket may include notches

P P PP
THue Suyc,

ISO/IEC 7487-1:1993(E)

along the refer- — the centre of the disk may be reinforced by hub
support rings (see annex D}

A-A
Side 0
Liner Jacket
T ﬁ/
Disk v V4 III Lok < III I, 4 Ftﬂp
Liner /
\— Side 1 Jacket
N\ /é 7 sieo
Central window \ /
j\ //—— Jacket
Index window \ /
™~ Disk
//—

[ Head window

Figure 1 — Flexible disk cartridge
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Label area
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Side

Envelope

Figure 2 — Protective envelope with cartridge
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Figure 3 — Jacket dimensions

6 General requirements

6.1

Environment and transportation

The temperature and the relative humidit
measured in the air immediately surroundi
tridge.

The stray magnetic field at any point on th
face, including that resulting from the co

y shall be
hg the car-

e disk sur-
hcentrating

6.1.1 Testing environment

Tests and measurements made on the cartridge to
check the requirements of this International Standard
shall be carried out under the following conditions:

— temperature: 23 °C + 2 °C (73 °F + 4 °F);

— relative humidity: 40 % to 60 %;

— conditioning before testing: 24 h minimum.

LL e £ b (M L (] L 1l
ClHoLL U Uic LUy TicdU,  ofidil 11

4 000 A/m (50 Oe).

6.1.2 Operating environment

ot exceed

Cartridges used for data interchange shall be operated

under the following conditions:
— temperature: 10 °C to 51,5 °C (50 °F to

— relative humidity: 20 % to 80 %;

125 °F);
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— wet-bulb temperature: less than 29 °C {84 °F).

The tempe

rature and the relative humidity shall be

measured in the air immediately surrounding the car-

tridge. It is

recommended that the rate of change of

the temperature should not exceed 20 °C (68 °F) per

hour.

There shall
cartridge.

be no deposit of moisture on or in the

© ISO/IEC

— maximum rate of temperature change: 20 °C
(68 °F) per hour;

— relative humidity: 8 % t0 90 %. To be measured
only when temperature is 5 °C (41 °F) or greater.

There should be no deposit of moisture on or in the
cartridge.

6.1.5 Handling

The stray nlxagnetic field at any point on the disk sur-
face, including that resulting from the concentrating

effect of
4 000 A/m

6.1.3 Stoi

During stor

the recording head, shall not exceed
50 Oe).

age environment

hge the cartridges shall be kept under the

following conditions:

— temperdture: 4 °C to 51,5 °C (40 °F to 125 °F);

— relative

Each cartrid
right positig

There shall
cartridge.

The ambier

humidity: 8 % to 80 %.

ge shall be in an envelope and in an up-
n.

be no deposit of moisture on or in the

t stray magnetic field at any point on the

disk surface shall not exceed 4 000 A/m {50 Oe).

NOTE4 (
tures and ht
exhibit degr
tridges shou
less than 24
use.

artridges which have been stored at\tempera-
midities outside the operating cenditions can
hded performance characteristi€s. Such car-
d be subjected to a conditioning period of not
h within the operating-environment prior to

6.1.4 Transportation

Responsibil
are taken
sender. Du

ty for ensuring that adequate precautions
during “transportation shall be with the
ing“transportation the cartridge shall be in

its envelop

e and in a protective package. The latter

The cartridge shall remain out of its envelope)fgr the
shortest time possible. When handling the’car{ridge
the operator shall not touch the expdsed magnetic
surfaces of the disk and shall avoid exposing the car-
tridge to direct sunlight, moistureland dust.

6.2 Materials

6.2.1 Jacket

The jacket may./be constructed from any suitable ma-
terial (for example, vinyl chloride sheet).

6.2.2 “Liner

The material of the liner shall be able to retain| dust
without damage to the disk (for example, nonwoven
fabric).

6.2.3 Disk

The disk may be constructed from any suitablg ma-
terial (for example, biaxially oriented polyethylene
terephthalate) coated on both sides with a strong and
filexible layer of magnetic material (for example,
y — Fe,03).

6.2.4 Envelope

The envelope may be manufactured from any sujtable
material (for example, paper).

6.3 Direction of rotation

shall be free from dust or extraneous matter. It shall
have a clean interior and construction to minimize
ingress of dust and moisture. It is recommended that

a sufficient

space exists between cartridge and outer

surface of the final container so that risk of damage
due to stray magnetic fields will be negligible.

It is recommended that the following conditions are
not exceeded:

— temperature:

125 °F);

-40°C to 51,56°C (-40°F to

The direction of rotation shall be counterclockwise
when looking at side O.

7 Dimensional characteristics

The dimensional characteristics listed in the following
subclauses are indicated in figures 3 to b.

All dimensions are referred to the reference edge of
the cartridge (see figure 3).
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7.1 Jacket

7.1.1 Form

The jacket shall have a square form with angles of
90° + 30, and a side length

[, =133,3mm + 0,4 mm {5,250 in + 0,015 in)

ISO/IEC 7487-1:1993(E)

[, =60,00 mm + 0,25 mm {2,362 in + 0,010 in)
7.1.4.2 Diameter
The diameter of the index windows shall be

d, = 6,35 mm + 0,20 mm (0,250 in £ 0,008 in)

7.1.5 Head windows

7.1.2—TFhiekness

7.1.2{1 Jacket wall and liner
In an|area defined by
ry[=35 mm (1,38 in)

rp|=50 mm (1,97 in)
and Mwith a probe having a diameter of 15 mm
(0,59|in) applied against the cartridge with a force of
1 N (B,6 ozf), the thickness of the jacket wall and liner

shall pe

e;|= 0,45 mm £ 0,15 mm (0,018 in + 0,006 in)
7.1.2)2 Cartridge

The o¢verall thickness of the cartridge shall be (sege
7.1.7%

1.2 mm (0,047 in} < e; < 2,1 mm (0,083\in),
wher measured in accordance with A.1_and A.2.

The dartridge shall fall freely through'a gauge with a
2,60 [*9.55 mm (0,100 *33%.in)-wide opening having
flat, ertical walls and depth of 1560 mm (5,90 in).

7.1.3| Central windows

The dentral Windows shall have a diameter

dy|=39,7 mm £ 0,2 mm (1,563 in + 0,008 in)

7.1.5.1 Location

The location of the lowest point of the head windows
shall be defined by

I =3,30 mm £ 0,25 mm:¢0,130 in £ 4,010 in)
7.1.5.2 Dimensions
The width of the‘\head windows shall be
lg=12,7mm £ 0,2 mm (0,500 in + 0,p08 in)
The nominal radius of their ends shall be

ry = 6,35 mm (0,25 in)
Their length shall be

I, =35,00 mm =+ 0,25 mm (1,378 in £|0,010 in)
7.1.6 Reference edge profile
Within an area defined by

ly=25mm (1,0 in)
the reference edge shall have a convex|profile; for

example rounded off with one or more radii of
0,3 mm min. (0,012 in min.).

7.1.7 Construction of the jacket

if the jacket utilizes flaps, their width shall|not exceed

Iy =12 mm (0,47 in)

The position of their centre is defined by

l, = 66,656 mm + 0,30 mm (2,624 in £ 0,012 in)
7.1.4 Index windows
7.1.4.1 Location

The centre of the index windows shall be defined by

I3 =42,70 mm £ 0,25 mm (1,657 in + 0,010 in)

The total thickness e, of the cartridge with flaps shall
satisfy the conditions of 7.1.2.2 (see annex A).

7.1.8 Notches

Two notches may be provided along the reference
edge. If provided, they shall be entirely contained
within areas defined by

1,0 =48 mm min. (1,889 in min.)

l;; = 58 mm min. {2,283 in min.)
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mm min. (2,953 in min.)

li3 = 85,5 mm max. (3,366 in max.)

L4 =2,0 mm max. {0,078 in max.)

7.1.9 Write-enable notch

The positio
be defined

119 = 96,

n and size of the write-enable notch shall
by

© ISO/IEC

ry =254 mm £ 0,1 mm (1,000 in + 0,004 in)
7.3.3.2 Diameter

The diameter of the index window shall be

ds = 2,54 mm + 0,170 mm (0,100 in + 0,004 in)

7.3.4 Recording area

5 mm + 0,2 mm (3,799 in £ 0,008 in)

Lo =6,35 mm £ 0,13 mm (0,250 in + 0,005 in)

L1 =38 mm + 0,2 mm (0,150 in £ 0,008 in)

Wiriting is inhibited by covering the notch with a ma-
terial of sufficient stiffness and/or opacity.

7.2 Linet

The liner shall extend across the recording area

{7.3.4). Hov
more than
jacket.

7.3 Disk

7.3.1 Diar
The externs
dy =130

The inner d
d4 = 28

(1

not includin

bever, no part of the liner shall protrude by
.5 mm (0,019 in) into the openings of the

heter
| diameter of the disk shall be
2 mm+ 0,2 mm (5,125 in + 0,008 in)

ameter of the disk shall be
,575 mm + 0,025 mm

125 in + 0,001 if)

g hub support.ring, if fitted.

7.3.2 Thidkness

The thickn

ss-of the disk shall be

The recording area shall be defined, on both sidés by
rg = 31,3 mm max. (1,23 in max.)

rg = 62,5 mm min. (2,46 in ming

7.3.5 Sides
For convenience of description, the two sides afe de-

fined as side 0 and side ™ 1; they are shown in figures
1 to 3 and figure 6!

8 Physical characteristics

8.1 cInflammability
The cartridge shall be made from materials that) if ig-

nited from a match flame, do not continue to blirn in
a still carbon dioxide atmosphere.

8.2 Coefficient of linear thermal expansijon
of the disk

The coefficient of thermal expansion of the disk| shall
be

(17 + 8) x 107 ° per degree Celsius

8.3 Coefficient of linear hygroscopic
expansion of the disk

The coefficient of hygroscopic expansion of the disk
shall be

e3 = 0,080 mm + 0,010 mm

©
not includin

7.3.3

,003 0 in + 0,000 4 in)

g hub support ring, if fitted.

index window

7.3.3.1 Location

The location of the index window shall be defined by

{0 to 15) x 10-6 per percent of relative humidity

8.4 Opacity

8.4.1 Opacity of the jacket

The jacket shall have a light transmittance of less than
1% using an LED with a nominal wavelength of
940 nm + 10 nm as the radiation source when
measured in accordance with annex B.
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8.4.2 Opacity of the disk

The disk shall have a light transmittance of less than
1% using an LED with a nominal wavelength of
940 nm + 10 nm as the radiation source when
measured in accordance with annex B.

8.5 Torque

ISO/IEC 7487

9.1.3 Track location

9.1.3.1 Nominal locations

The nominal radius, R, nom., of the centr

-1:1993(E)

elines of all

tracks shall be calculated by using the following:

R, nom. =X—‘£§‘X 25,4

or-in innhas
oo

8.5.1| Starting torque

The dtarting torque, without heads and pad(s) loaded

to the cartridge, shall not exceed 0,01 N-m
(1,42 ozf-in).
8.5.2| Running torque

When the disk cartridge is tested at a rotational speed
of 300 rpm + 6 rpm, with a pressure pad of
280 mm? + 10 mm? (0,434 in? + 0,015 in?) surface
applied with a force of 070N+ 005N
(2,52|ozf + 0,18 ozf) and located parallel to the head
windows as defined in figure 6 by

lid =44 mm (1,72 in)
l,d =55 mm (2,16 in)
I,.4=7 mm (0,28 in)

lid =35 mm (1,38 in)

the tprque necessary to rotate the disk_shall not ex-
ceed|0,03 N-m (4,26 ozf-in).

9 Magnetic characteristics

9.1 |Track geometry

9.1.1| Number/of tracks

Therg shall be 40 discrete concentric tracks on each

side of-the-disk-in-the recording-area{7-3-4)fordata

R, nom. =X — %
where

n is the track number (n = 00 to B9);

X = 57,150nm for side 0 (2,250|0 in);

X = 55,038 mm for side 1 (2,166|7 in).
Therefore, gach track on side 1 is offset|inwards by

four track positions from the track on sig
the same track number.

9.3.3.2 Track location tolerance

je 0 having

For testing purposes, the centrelines of the recorded

tracks shall be within + 0,025 mm (+ 0,0(
nominal positions, when measured in the
vironment {see 6.1.1).

9.1.4 Track number

The track number shall be a two-digit deci
(00 to 39 for each side} which identifie
consecutively, starting at the outermost tr

9.1.5 Index

The index signal shall only be used for
poses. The index is the point which dete
beginning and the end of the track. At th
having detected the leading edge of the

dow, the index is under the read-write gap.

1 in) of the
testing en-

mal number
5 the track
ack (00).

timing pur-
rmines the
e instant of
index win-

interchange.

9.1.2 Width of tracks
The recorded track width on the disk surface shall be
0,300 mm + 0,026 mm (0,011 8 in + 0,001 0 in)

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

9.2 Functional testing

For the purpose of the following tests, the same drive
unit shall be used for writing and reading operations.
The in-contact operating condition shall be used.

9.2.1 Suiface tests

The magnetic properties of both data surfaces are
defined by the testing requirements given below.
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9.2.1.1 Test conditions
The disk shall be tested at 300 rpm + 6 rpm. The test
frequencies [flux transitions per second (ftps)] used
shall be

fi =125 000 ftps + 125 ftps

o = 250 000 ftps + 250 ftps

© ISO/IEC

flexible disk cartridge. This test shall be performed on
both sides with a frequency-selective voltmeter.

9.2.1.6 Modulation

Modulation shall be the ratio of the (Maximum mean
— Minimum mean) to the {(Maximum mean + Mini-
mum mean) expressed as a percentage.

The maximum mean shall be the average value of the

The frequencytiesitobeusedshatt bespetified—for
each test.

9.2.1.2 Typical field

The typical field of the disk under test shall be within
+ 20 % of the reference field. It shall be measured
using f; on frack 00 on each side.

9.2.1.3 Avprage signal amplitude

When the d{sk under test has been recorded with the
test recording current, then read back and compared
with the master standard reference flexible disk car-
tridge recordled under the same conditions, the aver-
age signal amplitudes shall be:

a) Side 0, |track 00, using f;: less than 130 % of
SRA, fof side O;

b) Side O, |track 39, using f,: more than 80 % of
SRA; fof side 0;

c) Side 1, |track 00, using f;: less than 130/% of
SRA4 fof side 1;

d) Side 1, |track 39, using f,: mor€ jthan 80 % of
SRA, fof side 1.

9.2.1.4 Resolution

For each sigle record.-ontrack 39, using the test re-
cording current for_that side, the ratio of the average
signal amplifude Using f, to the average signal ampli-
tude using f; shall be greater than 90 % of the ratio

9.2.1.5 Overwrite

On track 00 of each side, after recording with the ap-
propriate test recording current, first using £, and then
overwriting with f, for one revolution, the ratio of the
residual average signal amplitude at f; after overwrite
using f, to the average signal amplitude after first re-
cording using f; shall be less than 100 % of the value
of the same ratio for the master standard reference

10

amplitude modulated output voltage in that pant,of the
track with the maximum amplitudes, and-the” mini-
mum mean shall be that in the respective part [with
the minimum amplitudes. Output voltage sha|l be
measured peak-to-peak; averaging shall be done |over
about 2 000 consecutive flux transitions.

On both sides, on track 00 using f; and on track 39
using f,, modulation shall be\less than 10 %.

9.2.2 Track quality tests

These tests shall apply to all usable tracks at the¢ de-
fined positions/on each side. The test recording| cur-
rent shalkbe used.

9.227 Missing pulse

Wirite a track at f, with the appropriate test recofding
current. Any playback signal, when measured base-
to-peak, which is less than 40 % of half the arith-
metically averaged value of the output volthges
measured peak-to-peak over the preceding 2 000
consecutive flux transitions, shall be a missing puise.

9.2.2.2 Extra pulse

Write a track at f, with the test recording current.
Erase for one revolution with a constant direct cufrent
equivalent to the quiescent value of the test recolding
current,

Any playback signal which, when measured base-to-
peak, including the statistical noise and the resjdual
signal of the disk, exceeds 20 % of half the avdrage

ala mplitude 3 of the track-undertest-shdll be

9.2.3 Rejection criteria

9.2.3.1 Defective track

A track on which one or more missing and/or extra
pulse are detected in the same position{s) on con-
secutive passes shall be a defective track. The appli-
cable number of consecutive passes shail be a matter
for agreement between the interested parties.
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9.23.2 Requirements for tracks 9.2.3.3 Rejected cartridge
As initially received from the medium supplier, the A cartridge which does not meet the requirements of
cartridge shall have no defective tracks. 9.2.3.2 shall be rejected.

Jacket

Liner

Disk

e

e 7

Liner

Jacket

Figure 4 — Cartridge thickness

I
B
®d,
@ d;
i >

A-A

€3

Figure 5 — Disk dimensions
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ﬁ Side 1

)

Ly

Figure 6 — Pressure pad area
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A.1

Annex A
(normative)

ISO/IEC 7487

Measurement of the cartridge thickness

[Vlaximum thickness

This vialue shall be measured for all edges using the
gauge]| of figure A.1. The cartridge shall be capable of

enteri

ng the gauge for at least 156 mm (0,59 in} when

a force of 1 N max. (3,6 ozf max.) is applied on the
opposjte edge.

40157

A2 Minimum thickness

-1:1993(E)

This value shall be measured for all. edges using the

gauge of figure A.2.

This gauge has a

length of

40 mm (1,57 in). When submitted to a force of 1 N
(3.6 ozf) the cartridge shalf enter the slot bly less than

1T mm (0,039 in).

1N (3,6 ozf)

l

Dimensions

n millimetres

{Inches in|parentheses)

R 0,05 (0,002) max.

77

2,110.083)

15 (0,59)

Figure A.1 — Measuring gauge for maximum thickness
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Dimensions in millimetres
{Inches in parentheses)

1N (3,6 ozf)

l

1(0,039) max.

A+
%

1.1(0,04)

Figure A.2 — Measuring gauge for minimum thickness
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Annex B
(normative)

Measurement of light transmittance

B.1 (Introduction

The fopllowing description outlines the general prin-
ciple ¢f the measuring equipment and the measuring
methdd to be applied when measuring the radiation
(light) transmittance of the jacket and of the magnetic
disk.

For thie purposes of this part of ISO/IEC 7487, "light
transmittance” is defined by convention as the re-
lationghip between the reading obtained from the test
devicd with the sample inserted and the reading ob-
tained when no sample is present. The transmittance
value |s expressed as the percentage ratio of the two
readings.

The efsential elements of the measuring equipment
are

— the radiation source;
— thg photo diode;
— the optical path;

— the measuring circuitry.

B.2 |Description of the measuring
equipment

B.2.1| Radiation source

An infrared light=emitting diode (LED) with the follow-
ing pgrameters shall be used:

Waveilehgth at peak emission

ThE active area of the diode shall be equal 1p, or at the
most 20 % larger than, the open area of\the aperture.
This condition guarantees a linear dependgncy of the
short-circuit diode current on the light intensity.

B.2.3 Optical path

The optical axis of the setup shall be perpgndicular to
the disk (see figure B3

The distance from the emitting surface of the LED to
the disk shallbe

dmax
FOA 2 tan a

Wwhere

dpax is the maximum diameter of [the index
window;

o is the angle where the relative {ntensity of
the LED is equal to, or greater than, 95 %
of the maximum intensity of the optical
axis.

The aperture shall have a thickness of between
1,2 mm to 1,4 mm (0,047 in to 0,055 in) dnd a diam-
eter given by

D=(2L,tan o)
with
L,= (L, £ 1,5 mm)

Its surfaces shall be matt black. The whole device
should be enclosed within a light-tight casing.

Apeak = 40T £ 1O M
Half-power band width b = + 50 nm
NOTE 5  Earlier International Standards for unrecorded

flexible disk cartridges required the use of an LED with a
nominal wavelength of 300 nm, which is no longer available.

B.2.2 Radiation receiver

A flat silicon photo diode shall be used as the radiation
receiver. It shall be operated in the short-circuit mode.

B.2.4 Measuring circuitry

Figure B.2 shows the recommended circuitry with the
following components:

E regulated power supply with variable
output voltage

R current-limiting resistor

LED light-emitting diode

15
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Rfo. R1

The forward
radiation po

I is the shg

Rfo and Rg
with an acc

Rn

Si photo diode
operational amplifier
feedback resistors
gain switch
voltmeter

current of the LED and consequently its
er can be varie

ore a linear function of the light intensity.
rt-circuit current of D;.

shall be low-temperature drift resistors
iracy of 1 %. The following ratio applies

1

b0

LED

© |SO/IEC

B.3 Measuring method

B.3.1 Measurement of the disk

The measurements shaii be taken within an annular
band whose boundaries are tangential to the index
window.

— S is set to position 0. With the index window in
front of i i

full-scale reading {100 % transmittance) byrvarying
the output voltage of E.

— The disk is rotated until the photo diode is coyered
by the disk. S is set to position; I\ Full deflection
of the voltmeter now represents 2 % transmit-
tance.

The disk is rotated slowly fof one revolution ang the

readings of the voltmeter)are observed.

B.3.2 Measurement of the jacket

The same proecedure applies to the jacket meapure-

ment, except that the jacket without a disk shall be

rotated;
A .
Disk~_|

§_v s |

/— Aperture
/—Si photo diode

S|—-— Opticat axis

16

L

Ly

Figure B.1 — Measuring device
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0
R QS
R 1
LED \
yd 7 —— — A
—_— — — LA o L ]
7E / /

N /(V

Figure B.2 — Electronic circuitry
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Annex C
(normative)

Method for measuring the effective track width

DC erase 4 7-track wide band. Record a 250 000 ftps displacement. See figure C.1 for reading the half track
frequency jpattern in a track centred in the middle of width A and B for both sides of displacementprovided
the erased band, with the read-write head with the the gap width of the head used is not smaller than the
erase element active. Measure the output voltage. effective track width. The total effective track|width
S should be the sum of 1/2 effective track width|A and
Move the head radially over the disk in increments not 1/2 effective track width B.
greater than 0,01 mm (0,000 4 in) to the left and to
the right until the read back signal has decreased by Repeat the test to ensure that no thermpal or
75 %. Determine the read back signal amplitude for hygroscopic effects have\/taken place during the
each increfnental move and plot its amplitude versus measurement.
1/2 effective track width A B 1/2 effective track width
100
X
2
E
&
50
Haad. é‘sgl acemen $

Figure C.1 — Track width
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