BSI BSx5783 47 B lb24bkkYS 0086906 7 W

BS 5783 : 1987

UDC 621.3.049.77.002.7 : 621.3.017.1

| e }

—

© British Standards Institution. No part of this publication may be photocopied or otherwise reproduced without the prior permission in writing of BSI

British Standard Code of practice for

Handling of electrostatic
sensitive devices

Code de bonne pratique pour |'utilisation des dispositifs électrostatiques sensibles

Leitfaden fiir die Handhabung elektrostatisch gefahrdeter Bauelemente

B N Documents
British Standards Institution

&cument details: BS 5783:1987



http://www.avadocuments.com/doc/bs-5783-1987
http://www.avadocuments.com/doc/bs-5783-1987

ESI BSx5743 &7 B lbc24bbd 0086907 9 N

BS 5783 : 1987

Foreword

This revision of BS 5783 has been prepared under the
direction of the Electronics Components Standards
Committee. It supersedes BS 5783 : 1984 which is
withdrawn.

Modern technology has produced devices, for instance
metal oxide silicon devices, with dielectric layers of the
order of 0.1 um thick. The thinness of such layers often
results in a value of gate breakdown voltage of some 70 V
to 100 V. Static electricity of many thousands of volts,
however, can be generated in many ways. Anyone can
generate static by moving on a chair, brushing against
benches or walls, or simply walking across the floor. ltems
handed from one person to another, or being wrapped or
unwrapped, can acquire a static charge. Air conditioning
systems, and the spraying of synthetic materials, such as .
cleaning liquids or conformal coatings (varnish), can also
result in static. Clothing of man-made fibres is especially
prone to generate static. This static electricity is usually
not even noticed by the wearer, but its transfer can
nevertheless be sufficient to destroy a device.

Some devices are provided with internal protection against
static, the purpose of which is to dissipate safely the static
electricity generated by the environment, and this protection
is always provided to the extent that is compatible with the
performance of the device. This is not necessarily sufficient
under all circumstances, however, and the only true
safeguard is to prevent the build-up of charge on the device
terminals.

The relevant statutory requirements should be observed and
these may include the Health and Safety at Work etc. Act
1974, the Factories Act 1961 and the Electricity (Factories
Act) Special Regulations 1908 and 1944.

Compliance with a British Standard does not of itself
confer immunity from legal obligations. ’
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Code of practice. Section one

Section one. General

1 Scope

This code of practice recommends the precautions for the
storage, transportation, handling, and testing of all kinds of
electrostatic sensitive components, circuits, and assemblies
but does not cover the manufacture and testing applicable
to the manufacture of such components.

This code of practice does not apply to low flash point and
static sensitive explosive devices.

NOTE, The titles of the publications referred to in this standard are
listed on the inside back cover,

2 Definitions

For the purposes of this code of practice the following
definitions apply.

2.1 electrostatic sensitive device (ESSD). A component,
circuit or assembly that may be permanently damaged due
to electrostatic potentials encountered in routine handling,
testing and transportation.

NOTE. This can include metal oxide silicon (MOS) devices, field
effect transistors and certain other devices. However, it should be
recognized that, with rapidly changing technologies, all devices
capable of being damaged by accidental electrostatic discharge
cannot be listed. In case of doubt, the manufacturer of the device
should be consulted,

2.2 special handling area (SHA). A working area conforming
to the recommendations of this code, where ESSDs may be
handled without damaging them by discharge of static
electricity.

2.3 Materials

2.3.1 conductive materials. A material having a surface
conductance, measured on a square sample, greater than
0.01 mS (i.e. a surface resistance, measured on a square
sample, less than 100 k).

NOTE 1. See BS 6233 : 1982 for methods of test for volume
resistivity and surface resistivity of solid electrical insulating
materials.

NOTE 2. This definition does not preclude the use of metal as a
conductive material but it should only be used when there are
overriding engineering considerations for its use. Its use must at all
times be considered a hazard to safety of personnel.

2.3.2 partially conductive materials. A material,
not necessarily in three layers, so constructed that its

electrical properties are substantially the same as those

of a three layered material the top layer of which has a
volume resistivity of 10 Q+cm to 10° Q-cm.

NOTE. The middle layer, which should be in intimate contact with
both top and bottom layers, should be highly conductive and
provide the path to ground. The bottom layer should be of a
material with a volume resistivity greater than 10” £°cm.

2.4 hazardous voltage. A voltage exceeding 30 V (r.m.s.),
or 50 V {peak) a.c., or 50 V d.c.

2.5 ground. The uniform potential established in the work
area that ensures that the potential of the device and of
everything with which it is likely to come into contact is
the same.

NOTE. Earth potential is often convenient but is not mandatory.
In aircraft, ships, or at the top of tall buildings, it may be more
convenient to offer an alternative.

2.6 bonding. The connecting together of elements by
means of a conductor of negligible resistance in order to
ensure that the potential of the device and the potential of
everything with which it is likely to come into contact is
the same.

2.7 common reference point (CRP). The common point to
which all conductive surfaces and equipment in a special
handling area are connected.

2.8 packaging. The material in which an electrostatic
sensitive device is packed, but from which it can be
removed under the handling conditions recommended in
this code.

NOTE. In this code, packaging does not include the plastics or
ceramic encapsulation of the device, or its hermetically sealed can.
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Section two

Section two. Responsibilities of the user and the manufacturer

3 Equipment design considerations

3.1 Identification

When the equipment designer includes an ESSD during
design, he should ensure that the presence of the ESSD is
indicated for all subsequent stages up to and including
layout, procurement and use, by annotating drawings and
parts lists with ‘ESSD’ or the ESSD symbol, and by giving
instructions on the sequence of assembly (see also 4.1).
Particular note should be made of protective components,
the removal of which would leave the ESSD unprotected.

3.2 Circuit layout

The circuit layout should be such that inadvertent touching
of high-impedance points is avoided, and the use of
temporary shorting connections facilitated. For instance,
any printed wiring tracks linked to the input pins of ESSDs
should be placed away from the board edges to minimize
the risk of handling contact when the boards are being
assembled or fitted to equipment.

3.3 Warning notices

The design of the equipment should allow for the provision
of warning notices, colour coding or symbols (see also 4.1)
especially for the information of maintenance and servicing
personnel who may have no connection with the original
equipment manufacturer. In this respect, servicing and
instruction manuals should deal adequately with the
handling of ESSDs.

3.4 Protection

Termination resistances or other electrical protection should
be fitted close to the ESSD. Except where internal pull-up
or pull-down resistors are already provided, all unused
component terminals should be linked to the appropriate
voltage supply rail or ground.

3.5 External protection

Any internal ESSD protection can be supplemented by
external components specified by the designer, e.g. bleed
resistors or suitable voltage limiters, provided that they are
permitted by the required performance of the circuit.

4 Marking, packaging and transportation

4.1 Marking

A distinctive symbol and label are available to be used for
ESSDs and examples are given in figures 1 and 2. The figures
are similar to those given in BS 6493 : Part 1 : Section 1.1 :
1984. The symbol or label should be used at the innermost
practical level of packaging and on the device itself, if space
permits. The label (see figure 2) and adequate instructions
should also appear on the exterior of the package and
preferably should be used to seal it.

The label should also be used on device data sheets,
on storage bins, and on special protective wrapping
materials.

NOTE. The symbo! is intended for use where available space does
not permit the use of the label.

4.2 Manufacturer’s literature

The manufacturer’s product, catalogue and data sheets
should indicate that the device is sensitive to static.

4.3 Packaging

Each ESSD should be adequately packed to protect it and
to prevent the build-up of static electricity on individual
leads. This may be achieved by, for example:

(a) the interconnection of all leads on each ESSD,

for instance by wire, spring clip, metal foil or metal
eyelet;

{b) mounting the ESSD on, or surrounding it by,
conductive material, which can be grounded before the
device is touched.

Conductive or non-conductive adhesive tapes should not be
used, as an electrostatic charge may be generated when such
tapes are removed.

4.4 Advice and despatch notes

Advice and despatch notes should indicate clearly that the
device is static-sensitive.

4.5 Transportation

No special precautions need be taken concerning
transportation, provided that the marking and packaging
{see 4.1 and 4.3) remain intact.
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