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Want to accomplish something
important? A familiar formula
is write a plan, select the

specifications, and then periodically
test to verify that the plan is being
implemented according to the test
results. This is basically the
requirements of an ESD control
program, per the ESD Association
standard, ANSI/ESD S20.20. This
important standard, entitled
Development of an Electrostatic
Discharge Control Program, covers the
requirements necessary to design,
establish, implement, and maintain an
ESD control program to protect
electrical or electronic parts, assemblies
and equipment susceptible to ESD
damage. 

S20.20 is a process document, and
provides ESD control plan guidance;
one of its requirements is having a
“compliance verification plan” as a
component of the ESD control plan.
Per S20.20, paragraph 6.1.3.,
Compliance Verification Plan:

“A Compliance Verification Plan
shall be established to ensure the
organization’s compliance with the
requirements of the Plan. Formal
audits or certifications shall be
conducted in accordance with a
Compliance Verification Plan that
identifies the requirements to be
verified, and the frequency at which
those verifications must occur. Test
equipment shall be selected to make
measurements of appropriate

properties of the technical
requirements that are incorporated
into the ESD program plan.”

S20.20, paragraph 6.1.3.2., Compliance
Verification Plan Guidance, states:

“In addition to internal audits,
external audits (organization and
supplier of ESDS items) should be
performed to ensure compliance
with planned requirements.
Verifications should include routine
checks of the Technical
Requirements in the Plan. The
frequency of verification checks
should be based on the control item
usage, its durability and associated
risk of failure”

The purpose of this article is to add
practical advice on dealing with
verification checks, otherwise referred
to as periodic testing. Technical
requirements and frequency of periodic
testing will depend upon the value of
the ESD sensitive product, probability
of failure, and the potential cost of an
ESD induced failure. We will assume
adoption of Table 1 in S20.20, listing
the minimum recommended technical
requirements of ANSI/ESD S20.20,
and note typical periodic test
frequencies that are currently being
practiced in the field. Our advice uses
system tests that will provide overall
information making periodic testing
more effective and productive.

ESD Handbook TR 20.20
S20.20 has an accompanying ESD
Handbook, TR 20.20, which offers a
comprehensive list of questions (Ref:
paragraph 4.3.3, Checklists). However,
only general periodic testing frequency
advice is offered, as follows:

Worksurface: “Periodic testing of
worksurfaces is necessary to
evaluate functionality. While not
covered specifically in ESD STM-
4.1, resistance to ground
measurements verify that the path to
the equipment grounding conductor
is intact. Surface to groundable
point [RTG] or point to point
resistance [RTT] measurements
across the surface are recommended
periodically to ensure that excessive
wear, dirt, or coatings do not
interfere with worksurface function.
The frequency of periodic testing is
normally specified in corporate
operating procedures. However, a
common guide would be to conduct
these measurements at least
quarterly.”

Wrist Strap: “Wrist straps should be
tested periodically. The frequency of
testing, however, is driven by the
amount of risk exposure that can
occur between tests. Because wrist
straps have a finite life, it is
important to develop a test frequency
that will guarantee integrity of the
system. Typical test programs
recommend that wrist straps that are
used daily should be tested daily.”
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Footwear: “Once products are
found to meet the existing standards,
a system test of the footwear in
combination with the existing or
proposed floor materials in the plant
should be made to ensure that the
criteria for the facility are met.
Incoming inspection on a lot
sampling basis should be performed
for all static control footwear. In the

case of shoes, when the wearer is
fitted, the shoe should be tested as
worn at the point of acceptance. This
is typically done by a resistance
test.”

Floor: “Another consideration is the
monitoring requirement to assure
that the floor material is still
functioning within specifications.

The types of monitoring and type of
equipment are considerations. In
some cases, a simple electrical
resistance test with a megohmmeter
may suffice. In others, a static
charge generation test may be
required.”

Seating: “The recommended
electrical resistance range for
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Frequency

Daily

Weekly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Semi-Annual

Semi-Annual

ESD Protective Item

EPA access controlled

ESD protective versions of
Insulators

Signs

-

Electrical Ground

Worksurface

Seating

Shelves
(Mobile or Stationary)

Flooring-Footwear System

Flooring-Footwear System

Garment

Ionizers

Wrist Strap

Continuous Monitor 

Tests*

Verify that control procedures are being
followed

Check areas for presence of non-essential
items, particularly insulators
Measure charge or RTG of ESD protective
product versions

EPA has sufficient identification signage
EPA boundary marked with aisle tape
Workstations have identification signage

For personnel safety, verify that GFCI are
installed & personal grounding items not
used if exposure to over 250 VAC is
possible

Verify correct wiring of 3-wire electrical
outlet

Measure RTG to equipment ground

Measure RTG to equipment ground

Measure RTG to equipment ground

Measure RTG through ESD footwear &
person to equipment ground

Approximate voltage on person wearing
ESD footwear walking on ESD floor

Check for ESD Protective Symbol
Measure Sleeve to Sleeve RTT

Measure Offset Voltage (Balance)
Measure Charge Decay Time

Measure Breakaway Force (Para. 5.4)
Measure Resistance Interior Cuff to plug
Run Cord Bending Life Test (Para. 5.7)

Follow manufacturer’s instructions

Specification

“Access limited to trained or escorted
personnel”

“All nonessential insulators ..must be
removed”

“Posted and clearly visible to
personnel prior to entry”

“Ground fault circuit interrupters
should be considered wherever
personnel might come into contact
with electrical sources.”

“Receptacle wiring should be checked
to verify correct wiring configuration”

10E6 to 10E8 ohms

Less than 1 x 10E9 ohms

Less than 1 x 10E9 ohms

Less than 3.5E7 ohms

Less than 100 volts

10E5 to 10E10 ohms

Less than +/- 50 volts
1,000 to 100 volts (< 6 seconds is
typically used)

>1<5 pounds
0.8E6 to 1.2E6 ohms
>16,000 cycles

“Constant monitoring devices should
be functionally checked periodically to
ensure that they are operating as
designed.”

Tool/Reference*

Visual
ANSI/ESD S20.20

Visual
Static Field Meter 
ANSI/ESD S20.20

Visual
ANSI/ESD S20.20

Visual
ANSI/ESD S20.20

AC Outlet Analyzer
TR 20.20

Megohmmeter Test Kit
ESD S4.1 (Work Surfaces)

Megohmmeter Test Kit ESD-STM12.1
(Seating)

Megohmmeter Test Kit
ANSI/ESD S20.20 (Table 1)

Megohmmeter Test Kit ESD STM 97.1
(Resistance Measurement in
Combination with a Person)

Charged Plate Analyzer
ESD STM 97.1 (Floor Materials and
Footwear-Voltage Measurement in
Combination with a Person)

Visual
Megohmmeter Test Kit ESD STM2.1
(Garments)

Ionization Test Kit
ESD SP3.3 (Periodic Verification 
of Air Ionizers)

Force Gage & Fixtures
ESD S1.1 (Wrist Straps)

Manufacturer Calibration or Verification
Unit 
ANSI/ESD S20.20

* Using modified test methods in accordance with concepts outlined in ESD Association standards
Table 1: Typical ESD control plan document
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seating is less than 1 x 10E9 ohms as
tested in accordance with ESD STM
12.1. This value should be during
acceptance testing, installation and
periodically thereafter.”

Garments: “To maintain process
control, it is imperative that the
garment be tested per ESD STM 2.1.
The point to point and sleeve to
sleeve resistance test should be
made.”

Goals
Verification checks or periodic testing
should be done with the goal that the
ESD control system is functioning
properly, so as to provide the company
with improved productivity, quality, and
customer satisfaction. Keenly important
to the ESD coordinator is that these
daily, weekly, monthly, quarterly, and
semi-annual checks will ensure that the
annual ESD audit will be passed with
flying colors. This is particularly
important if a major customer’s contract
is dependent upon passing the annual

audit, and the consequences of failing
such an audit can be drastic.

Typical Periodic Testing Practice
Depending upon the situation, one might
test each item or conduct nonrandom
sampling looking for worst case
conditions. Where a variety of ESD
protective products are being used, the
user should measure at least one product
representative of each type.

Many companies claim that the major
benefit to an ESD control program is
improving discipline on the shop floor.
See our Daily Check Form (Table 2),
which can be used to remind workers to
control their area and check access,
ground at their ESD protected
workstation, removal of non-essential
items particularly insulators, ESD
protective worksurface, ionizers,
handling of ESD sensitive part handling
, packaging, and that products are used
products properly. These checks are in
addition to at least daily testing of wrist
straps and ESD footwear while worn.

Go to www.conformity.com/INFODIRECT
Input #13

Table 2: Daily ESD check form


