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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

RECOMMENDED PRACTICE TO MINIMIZE DAMAGE OF
ELECTRONIC DEVICES DUE TO ELECTROSTATIC DISCHARGE FOR
ELECTRONIC COMPONENT SUPPLIERS AND SERVICE CENTERS
GM9107P

1 SCOPE. This standard describes the practice of preventing
possible electrostatic discharge (ESD) damage to electronic devices
during handling. Proper handling practices and guidelines for
minimum environmental and workplace standards and a standard
warning label are provided.

1.1 These practices shall apply to all General Motors component
divisions, subcontractors, electronic service centers and suppliers
where electrostatic discharge sensitive (ESDS) devices are handled,
tested, stored or installed into other assemblies and intended as a
saleable product.

2 REFERENCE.

2.1 Design and usage specifications for ESD control equipment,
materials and work areas are given in Military Handbook DOD-
HDBK-263, Electrostatic Discharge Control Handbook for
Protection of Electrical Parts, Assemblies, and Equipment
(Excluding Electrically Initiated Explosive Devices). This
handbook is suggested reading for product, manufacturing and
facilities engineers.

2.2 Each facility handling ESDS devices shall generate its own
procedures and practices in accordance with these procedures for
special and unique ESD concerns.

2.3 Testing procedures for the determination of ESDS devices are
defined in General Motors Engineering Materials and Processes
Standard GMO9109P, Classification Procedure for Classifying
Electronic/Electrical Components as to Electrostatic Discharge
Sensitivity.

2.4 Handling procedures for assembly, rework, repair and
service areas within vehicle assembly plants and dealerships are
defined in General Motors Engineering Materials and Processes
Standard GM9108P, Handling Procedure for Electrostatic
Discharge Sensitive Devices for Vehicle Assembly Plants and
Dealerships.

2.5 Label design parameters for the ESD Waming Labels are
defined in GM Automotive Labels Coordinanon Procedure.

3 ENVIRONMENT. The following is a list of acceptable practices
to be used for establishing and maintaining an ESD controlled work

3.1 Work areas where ESDS devices are handled shall be designed
to minimize the generation of electrostatic energies.

3.2 All containers of ESDS devices and some ESDS devices
themselves shall be clearly marked with a standard ESD warning
label (see 4.2) that indicates special handling 1s required.

3.3 Access to ESD controlled work and storage areas shall be
limted to ESD qualified personnel. Warning signs shall be
posted.

3.4 The ESD controlled work area shall be humidity controlled.
Relative humidity shall not fall below 30%. A preferred range is
approximately 50% to 70% RH. Where humidity control 1s
impractical, localized air ionizers may be used.

3.5 The ESD controlled work area shall have common ESD
ground, separate from the electrical ground, to which the static
dissipative floor, fixtures, test equipments, conductive benches and
operators shall be connected.

3.6 The static dissipative (10E5 — 10E9 ohms/square) floor and
benches and/or mats used in an ESD controlled work area shall be
cleaned periodically. Surfaces shall remain clean. Conductive mats
shall be cleaned with a mild detergent and water and then rinsed
with clear water.

3.7 The ESD controlled work areas shall be designed to protect
operators from electrical shock. Plant Safety departments shall
periodically review and test all ESD grounding measures including
wrist straps, test equipment and fixtures. The tests shall verify the
effectiveness and safety of the grounding methods.

3.8 ESD controlled work areas, especially benches and tables, are
to be free of static generative objects. The following tables list
materials which are preferred and not preferred in the ESD
controlled work area:

3.8.1 Preferred:

Aluminum Stainless Steel
Paper Brass

Cotton Nickel

Wax Silver

Hard Rubber
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3.8.2 NOT Preferred:

Dry Air Acrylic

Asbestos Polystyrene Foam
Glass Polyester

Long Hair Saran

Nylon Polyethylene
Wool Polypropylene
Fur PVC (Vinyl)

Silk NEL F

Rayon Teflon

NOTE: Where non-preferred items are essential for work
operations, arr ionizers shall be required.

4 PROCEDURES. The following is a list of acceptable practices
to be used in the handling of ESDS devices:

4.1 All operations requiring the handling of ESDS devices or
assemblies shall be performed in an ESD controlied work area by
qualified personnel who are grounded. These work areas shall be
designated by the standard static safeguard work area warning label
contained in this document. In addition, all tools, furniture and
equipment used in the ESD work area are to be grounded.

4.2 All containers of ESDS devices and, where applicable, ESDS
devices shall be marked with a standard ESD warning label for
static sensitive devices contained in this document.

4.3 All persons handling ESDS devices shall be periodically trained
and qualified in the proper techmiques for ESDS devices.

4.4 Access 1o ESD controlled work and storage areas shall be
limited to ESD qualified personnel. Warning signs shall be posted.

4.5 Operators (personnel handiing ESDS devices) shall wear an
electrically conductive strap in contact with the worker's skin
(preferably on the wrist) which is connected through a 1 Megohm
resistor to the common ESD ground of the work area.

4.6 Where the use of wrist straps is impractical, each operator shall
have at least one electrically conductive heel strap in contact with
the ESD conductive floor and/or mat.

4.7 Where wrnist or heel straps are used. periodic tests are to be
made to verify the effectiveness of the straps.

4.8 The operators shall use caution to ensure minimum contact with
ESDS devices at all times.

4.9 In an ESD controlled work area, it is preferred that the
operators wear short sleeved cotton shirts or blouses in place of
long sleeved synthetic garments. Clothing should not come close to
or in contact with ESDS devices.

4.10 Cotton gloves are acceptable for those operations requiring
gloves. Gloves made of silk or synthetic materials shall not be used.
Anti-static gloves are commercially available and may be used.

4.11 The operators are to properly ground the
protective/conductive floor or bench mat prior to removing the
ESDS device from the container. This includes large shipping
containers.

4.12 The operators are to return ESDS devices to their protective
containers immediately after the operations are completed.

4.13 Devices which are suspected as being defective and are
removed for inspection and analysis shall be treated in the same
manner as if the parts were not defective. All ESD handling
practices are to be followed.

4.14 Operators opening labeled ESD containers shall never pull or
rip tape or labels from the container. Sealing tapes and labels are
to be cut with a knife.

4.15 Operators closing and sealing ESDS containers are to use only
approved procedures, tapes and labels.

4.16 Operators are to keep work areas, especially benches and
tables. free of static generative objects. Common items that fall into
this category are plastic pens, styrofoam cups, plastic covers,
plastic coffee cups and holders, vinyl books and folders, cellophane
tape, plastic bags, plastic bottles, purses, cigarette packs, plastic
ashtrays and plastic food packages.

4.17 When handling ESDS devices. the operator should never
touch the terminals of a device. The use of terminal shorting bars
or connector covers is recommended when applicable.

4.18 When an operator is using test equipment that requires probing
of the ESDS device, the probe contacts are to be grounded to an
ESD ground or mat prior to probing the device.

4.19 Operators in the ESD controlled work area should minimize
physical activities which generate static electricity, such as wiping
feet and removing and putting on coats or smocks.

4.20 Operators are not to remove any opened containers of ESDS
devices from the ESD controlled work area. All containers of
(Continued)
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