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Introduction
1. Scope 1.2 Objective
This standardcovers theminimum ESD requirements
1.1 Abstract for any IBM facility whereunprotected ESDSensitive

This Standardcovers theconsiderations necessary to(ESDS) products arbandled. The controlseferenced
design, establishjmplement, and maintain an ESDin this documenthave beenselected toensurethat
control program for all IBM locationswhere ESD ESD sensitive devicewill not be damaged.Additional
Sensitive ESDS) devices aréhandled. Thisdocument controls if requiredshall be documented in theSite
covers the minimum elementsthat are required to (local) ESDControl Program Plan (procedure).
establish areffective ESDprogram. This standardiill
protect devices with awithstand voltage of 100 volts 1.3 Application
using aHumanBody Modelwaveform. Devicesnore This Standardapplies to all IBM locations angroc-
sensitive mayrequire additional controls. It is basedessesvhereunprotectedESDSproducts are handled.
on the historical experience of both military armdm-
mercial organizations as well aBM's own experience. 1.4 EffectiveDate
This document hasbeen written to comply with This documentakeseffect with itspublication.
industry ESD standard ANSI/ESD S20.20-1999.

2. DocumentAdministration
The fundamental ESD contrgrinciplesthat form the
basis of thisdocument are afollows: 2.1 Originating Area andResponsibility

This document wasleveloped and issued Wyorporate

1) All conductors in the environmentncluding per- giandards Project Authority (SPAJr:
sonnel,must be bondeclectrically either toearth

ground or another conducting bodwhich may be SIRS Code: 082 (Electrostatic Discharge Pro-
isolated from earth ground) whichprovides an tection)

equal potential balance between a#ms and per- Location Code: 980 (Rochester, MN)

sonnel. Electrostatiprotection can be maintainedDivision: ESG

at a potential above a “zeroVvoltage ground SCRL Group: C2

potential as long as altems in the system are atPageCount: 8

the same potential. o
2.2 Authorization

2) Chargednonconductors maypotentially damage pypjication of this document was approved by the

ESDS devices through a process called giandards authorities of adfffectedoperating units.
“induction.” lonization or otherchargereduction

techniques may be required if the measusdtic 2 3 Compliance

field exceeds the limitgstablished in thistandard.
) . . - Compliance withthis document isrequired by:
3) Transportation of ESDS items outside an All Sites.

Electrostatic Protected Area(EPA) requires the Compliance with the requirements @his docu-

use of ESD protective packaging. ment will be determined by: Initial -Corporate

. Certification of each IBMLocation.
For the purposes of this Standardshall beassumed . ongoing - ComplianceVerification Audits per-

that all electronicdevices are ESD sensitive. formed by eactsite.
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2.4 Property Statement
This document is the property 6BM. Its useoutside

IBM is authorized only for responding to a request for

guotation or for theperformance of work forlBM.

All supplier/vendor questionsnust be referred to the

IBM purchasingdepartment.
3. Related Documentation

3.1 Superseded Documents
C-S 2-0001-702dated1991-01.

3.2 ReferencedExternal Standards

ANSI/EOS/ESD S3.1-1991
ESD Association Standard for Protection of
Electrostatic Discharge Susceptibleltems -
lonization

ANSI/EOS/ESD S6.1-1991
ESD Association Standard for Protection of
Electrostatic Discharge Susceptibleltems -
Grounding

ANSI/ESD S20.20-1999
ESD AssociatiorStandard for theDevelopment of
an Electrostatic Discharge Contrd?rogram
ESD Association - 7900urin Rd.Building 3, Suite
2 - Rome NY13440-2069315) 339-6937

EOS/ESD S11.11-1993
ESD Association Standard for Protection of
Electrostatic Discharge Susceptibleems - Surface
Resistance Measurement oftatic Dissipative
Planar Materials

ESD S1.1-1998
ESD AssociationStandard for theProtection of
ESD Susceptiblétems - WristStraps

ESD S4.1-1997
ESD Association Standard
Electrostatic Discharge Susceptibléems - Work

for Protection of

ESD S7.1-1994

ESD Association Standard for Protection of
Electrostatic Discharge Resistive Characterization
of Floor Materials

ESD S9.1-1995
ESD Association Standard for Protection of
Electrostatic Discharge Susceptibleltems -
Footwear - Resistive Characterization

ESD S11.31-1994
ESD AssociatiorStandard forEvaluating the Per-
formance of Electrostati®ischarge
Shielding Materials - Bags

ESD STM 2.1-1997
ESD AssociationStandard Test Method for the
Protection of ESD Susceptibleems - Garments

ESD STM 12.1-1997
ESD AssociationStandard Test Method for the
Protection of ESD Susceptibleems -
Seating -ResistiveMeasurement

ESD STM 97.1-1999
ESD AssociationStandard Test Method for the
Protection of ESD Susceptibleems -
Floor Material and Footwear - Resistive Measure-
ment inCombination with a Person

ESD STM 97.2-1999
ESD AssociationStandard Test Method for the
Protection of ESD Susceptibleems -
Floor Material and Footwear -Voltage Measure-
ment inCombination with a Person

3.3 Referenced IBM Documents

C-S 2-0001-701
Electrostatic Discharge Protection(ESDP) for
Tooling

C-H 2-0001-703
Packaging of Electrostatic Discharge Sensitive

Surfaces Components
3.4 CopyrightPermission
Not applicable.
Page 2 of 8 Electrostatic Discharge Cortrol Program
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Requirements
4. External Standards 3) Optional ESD Control Programrechnical Ele-
The ESD Association Standardsted in Section 3.2 ments

on page 2 provide the industmgcognized testmethod
for testing ESDcontrols. These are the testethods A single ESDcontrol program cannot be mandated for

that have been and amresently used withinBM. all applications (manufacturing, tedield, and soon).
) “Tailoring” is accomplished byevaluating the applica-
5. Safety Reglations bility of each requirement for thespecific application.

All site safety and locakountry regulations applicable Upon completion of the evaluation, requirements may be

to handling and testing of ESD-sensitipartsshall be added, modified, ordeleted. Tailoring dedsion(s),

observed. including rationale, shall bedocumented andpproved
by the SPA for ESDP.

6. Electrostatic Discharge(ESD) Event

ESD is suddentransfer of chargéetween two objects 7.1 ESD Control ProgramAdministrative

at different electricapotentials. Staticharge is gener- Elements(Required Section)

ated by contact and separation of twoaterials or

flow of liquids, solids, orgases. Commorsources of 7.1.1 ESD Control Program Plan. Each location

ESD include personnel, items of plaiplastic, furni- shall prepare a planhataddressegach of the elements

ture, processingequipment, and so on. ESD carof the ESD Control Program. The ESD Control

damage parts by direct contact withcharged source Program Plan(site procedure) is the principlelocu-

or from chargesinduced by an electrostatiteld. ESD ment forimplementing andverifying local compliance

can cause catastrophic, latent, ampisetfailures. Cat- with this Standard. The Plashall address the require-

astrophic failures are when a device halseen exposed ments asdescribed herein and applies to all applicable

to ESD and it no longer is functionalLatent failure is facets of the localOrganization. Thelocal ESD

a failure that occurs in time as a result of aearlier Control Program plan must beviewed andapproved

ESD event tothat device. Upsetfailures are when the by the Corporate SPA foESDP. A copy of the

normal operation isnterrupted due to ESDcausing program planmust be orfile with the SPA aswell.

the system, tester, and so on, to be restarted. No

damage to anydevice isencountered by this type of As part of thelocal ESDprogram plan, an ESECoor-

failure. dinator isrequired for each IBM location. Théocal
ESD Coordinatorshall have thefollowing responsibil-
7. ESD Control Program ities.

Each IBM location that handlesESDS productsshall
establish,document, andrerify the effectiveness of the
local ESD program. Thisshall be accomplished by 2) Coordinate the Compliancéerification audits and
implementing the requirements of this Standard in subsequent reports.

addition to documenting the uniquaspects of the
local ESDProgram.

1) Develop and implement thiecal ESD program.

3) Act as a localconsultant for any ESDrelated
issues.

The ESD Control Program idivided into three main

topic areas: 7.1.2 Training Plan. Initial and recurrent ESD

training shall beprovided to all personnel who handle
1) ESD Control ProgramAdministrative Elements - or otherwise comeénto contact with anyESDSitems.
Required Records for bothinitial and refreshetraining shall be
_kept for a minimum period of 24 months. The
location of the training recordshall bedocumented in
the local ESDControl Program Plan.

2) ESD Control ProgramTechnical Elements
Required

Electrostatic Discharge @ntrol Program Page 3 of 8
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7.1.2.1 Initial Training. All IBM personnel who and initiating correctiveactions whennegative trends
handle or come into contact with ESD productisall are identified.
receive instruction concerning thelocal IBM ESD
Handling Procedures. The instruction can be in thé.2 ESD Control ProgramTechnical Elements
form of either a class with an instructor or an (Required Section)
approved, computerbased training program that There arecertain Critical ESD Program items that
addresses all of thelements of the local ESProgram each IBM site that handles ESDS products shall
as well as an awareness of basic ESD principles. Th@plement and document as part of thecal ESD
training shall be conducted before any personnel Control Program Plan.
handleseESDS products without direcsupervision. An
objective evaluationtechnique to ensure employee/.2.1 Grounding. Grounding/bondingsystems shall
comprehension should bgiven to all employeesthat be used to ensurthat ESDSproducts, personnel and
handle ESDsensitiveProducts. any other conductors (such as, mobile equipment) are
at the same eladgcal potential. ACequipment ground
7.1.2.2 RefresherTraining. All IBM personnel who is the preferred choice for elgtcal Ground. Where
handle or come into contact witBSDSproductsshall multiple ESD controlitems are used together (such as,
receive refreshetraining. The frequency of the trainingESD floor mat, ESDwork surface and aroverhead
shall be defined but not to exceed 2Zdonths. The shelf) the Common Point Grounsystem as described
course can be in the form of @ass with aninstructor in ANSI/EOS/ESD S6.khall be used.
or an approved computdrased trainingorogram that
addresses all of thelements of the local ESProgram If a facility utilizes an existingearth grounding rod
as well as an awareness of basic ESD principles. Basigstem, the grounding rodshall bebonded to the AC
ESD principles shall also be included in thefresher electrical groundsystem.
course. An objective evaluatiotechnique to ensure
employee comprehension should bgiven to all In the eventthat eledrical ground is NOTavailable, it
employeeghat handle ESDsensitiveproducts. is permissible to establish an ESD safevironment by
bonding all of theprocess element@vork surface, per-
7.1.3 Compliance Verification Plan. Each IBM sonnel, floor mat and so on) to aommon point.
locationshall establish &omplianceVerification Plan. This actionwill ensurethat the ESD controklements,
The purpose of the plan is tensurethat thelocation personnel, and th&SDS product are at theameelec-
is in compliance with the requirementsat are set out trical potential.  In the situation where electrical
in the Local ESD Program. Th¥erification Plan shall bonding isused, the resistandeetween allbbondedele-
consist ofdocumentedaudits as well as the individual mentsshall beless than 1x19ohms.
Technical ElementVerification Checks. The frequency
of the checks should be based on the elememtsge, 7.2.2 Personnel Grounding. All personnel (wherhan-
its durability and the associatedsk of failure. Test dling ESDSproducts)shall be electricallyconnected to
equipmentcapable of accurately measuring tdesired AC ground via either avrist strap system othrough a
parametershall be used. combination of ESDflooring and ESDFootwear. All
personnelthat handle ESDS products while seated
The local ESDCoordinatorwill determine the Tech- shall beconnected to ground via arist strapsystem.
nical Element Verification check frequency.Docu-
mentedauditsshall be grformed, at a minimum, on a
guarterlybasis.

Note: If heel straps are used in the process an@ans
to ground theemployee, itmust be noted that the
charge generation on thgerson's body can be as high
as 600 volts when walking. Due to this type of voltage
being generated, heel strapsll not be allowed to be
used when carrying any electronproduct that is not
in the proper ESDpackaging.

Audit findings shall bedocumented and altorrective
actionsverified. Theaudit reportsshall be issued to the
appropriate location management. ThHecal ESD
Coordinator isresponsible for trackingaudit results

Page 4 of 8 Electrostatic Discharge Cortrol Program
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7.2.3 Protected Area. Handling of ESD sensitive 7.2.4 Packaging. When ESDSparts are not in a
parts,assemblies, anéquipment without ESDprotec- EPA they shall be enclosed in ESD protectipack-
tive covers or packaging shall only lgerformed in an aging for protection from triboelectric charge, direct
ESD protectedarea (EPA) or at an ESD protective contact with charged objects, and electrostafields.
workstation. ESD-sensitive items may be removéwdm ESD pro-

tective packaging only byersonnelusing appropriate
7.2.3.1 Signs. For EPAs, cautiorsignsindicating the ESD staticcontrol measures asoted inthis standard
boundaries of the EPAshall be posted andclearly and only at a ESD protected workstatiosing appro-
visible to personnel prior to entry to the protectecpriate personnel measures, aising an ESD Static
area. Any personthat enters the EPA shaltomply Control Field Kit.
with the local ESDcontrol guidelines.

Guidance: Thefollowing rules should be considered
Exception: The only exception to this requiremenivhen selecting ESD protectivpackaging foruncov-
involves maintenance or contractor personnbht are eredESDSproducts:

exposed to hazardous efscal voltages. 1) Within a totally controlled EPA (grounded

employees/conductiveflooring, and so on) the
ESDS products may behand carried (as long as
the peak bodyoltage does noexceed 100v0lts),
but when storedblace in a electrostatic discharge
1) Nonessential insulators (such &astics,personal (ESD) shielding bag orconductive container.
items) shall beremoved from anyprocess where
ESDSdevices aréhandled.

7.2.3.2 Static Generators. The following require-
ments apply to thgresence of static generatossthin
an ESD protectedrea or at an individualorkstation.

2) Whentransporting between ESD protective work-
stations where personnel are NOgrounded by

2) Any process essentiahsulators may remain at any use of ESD shoes and conductiooring, use
process step wher&SDS devices arehandled as electrostatic dischargg ESD) shielding bags or
long as the measurestatic fields from these items conductive containers.
does notexceed 2,000olts. If the measuredtatic
field exceeds 2,0000lts these itemstwould be kept
a minimumdistance of 30 cm (12 inche$jom the
ESD sensitiveProduct. If it is notpossible tomeet
the minimum distancerequirement air ionization
may be required. Thesite ESD Coordinator
should determine whether or not theharged
source poses a threat tBSDS products atthis
process step and takeppropriate action.

3) For shipments between IBM locations, field
locations, distributiorcenters,from subcontractors
(vendors), to the customer uselectrostatic dis-
charge (ESD) shielding bags orconductive con-
tainers.

All ESDS parts shipped andabeled as ESD sensitive
as outlined in C-H2-0001-703. Only IBM Approved
ESD shielding bags andnaterials can be used. See

Guidance: The accuratmeasurement oftatic fields ESDP Intranet Web page f_or listing of materials -
http://w3.rchland.ibm.com/projects/esdp/

requiresthat the person making the measurement be
familiar with the operation of themeasuring equip-
ment. Most hand heldmeters requirghat thereading

be taken at afixed distancefrom the object. Most ments for an ESD Control Program. There are

meters also requirghat theobjectbeing measured hashowever many controklementsthat can beused to

?ean;ilrr:émum dimension in order to get an accuratemeet the requirements in theections listed above.

Table Lllists therequired technical elements along with
variousoptions(where applicable).

7.3 ESD Control ProgramTechnical Elements
Sections 7.1 and 7.2 outline theandatoryrequire-

When a “RequiredTechnical Element” has only a
single option listed in the “Optional Technical
Element” Column of Table 1, thatoption must be

Electrostatic Discharge @ntrol Program Page 5 of 8
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implementedusing the required limits and theefer- processes. The selectagptions must bencluded in
enced test method. For “Required Technical the Local ESDProgram Plan and both theequired
Elements” that have several associated “Optional limits and the referencedlocuments from Table 1
Technical Elements” the ESIToordinator can select must beused.

the option(s) thatbest fit the local manufacturing

Page 6 of 8 Electrostatic Discharge Cortrol Program
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Table 1.

Required Elements

Optional Elements

IBM Required Limits

Reference Documents

Grounding / Bonding

AC Ground

NA

ANSI/EOS/ESD S6.1

Equipotential Bonding

<1.0 X 109 ohms

NA

Personnel Ground

Wrist Strap System

Equipment (2)

Seated Operations(1) <3.5 X 107 ohms ESD S1.1
Standing Operations <3.5 X 107 ohms ESD S1.1
Flooring / Footwear <3.5 X 107 ohms or ESD STM 97.1
System with Person <100 volts ESD STM 97.2
Protected Area Work Surfaces (2) <1.0 X 102 ohms ESD S4.1
Wrist Strap Cord 0.8 - 1.2 X 1086 ochms ESD S1.1
Footwear (3) <1.0 X 102 ohms ESD S9.1
Flooring (4) <1. X 1086 ohms ESD S7.1
Humidity Control(7) >30% NA
ESD Garments (5) <1.0 X 102 ohms ESD STM 2.1
Storage Shelves (6) <1.0 X 102 ohms ESD S4.1
Seating <1.0 X 109 ohms ESD STM 12.1
Carts - Mobile <1.0 X 102 ohms ESD S4.1

lonization <+/-50 volts ANSI/EOS/ESD S3.1
(Offset Voltage)
Heel Straps <1.0 X 107 ohms ESD S1.1
Packaging C-H 2-0001-703
Packaging Dissipative >1.0 X 104 ohms - EOS/ESD S11.11
<1.0 X 1011 ohms
Conductive <1.0 X 104 ohms EOS/ESD S11.11

Electrostatic
Discharge Shielding

<25 nanojoules

ESD S11.31

Tooling & Fixtures

C-S 2-0001-701 (8)
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Notes: test method. To aid in contaminatiooontrol, a
1) All personnelthat handle ESDS products while nonchargegenerating, charge shielding, or static

2)

3)

4)

5)

seated shall beconnected to ground via avrist
strapsystem.

The required limit for awork surface refers to
“Resistance to Ground” per the referenced
standard.

The referencedest method is to beused toassist
in the selection of ESD footwear foPOSSIBLE
use. Any footwearthat meets the resistance
requirement for thisOptional TechnicalElement”
must also meet ONE of the flooring/footwear
System requirements.

The use of an ESD floor is anoptional technical
element. When used, the resistance tground of
flooring systemmust beless than 1x1®ohms. For
any new IBM flooring installations, only
Conductive floors may be purchased. A
conductive floor has aesistance taground ofless
than 1x16 ohms. For IBM locationsthat have
already installed dissipative ESD floor systems,
they may continued to beised to ground per-
sonnel as long as themaximum body voltage
limits of 100 volts aremaintained per ESD STM
97.2.

The technical limit for this Optinal Elementefers

6)

7)

8)

dissipative outer garment may beequired. Their
function, when and how the garments are to be
used shall be specified in local procedures.
WARNING: Garments mayose static dissipative
capabilities afterepeated laundering.

This limit applies only when storagshelves are
used to storaeinprotectedESDSproducts.

Temperature and humidity control is affective
aid in controlling theamount ofstatic build-up on
parts, equipment, andpersonnel. An adequate
level of relative humidity in work areas is desirable
as long as it does not result acceleratingust for-
mation orresult in printed circuit board delami-
nationduring wave solder. Ittsould berecognized
that establishing atemperature and humidity
control for an operatingarea alone is NOT ade-
quate. ESD protectiveneasures MUST be uti-
lized. A temperature and humidityrecorder
should be employed to provide a&ontinuous
record of theConditions. If the humidity drops
below establishedalues,Plant Engineering or the
appropriate functionand/or the ESD authority
should benotified.

IBM Corporate Standard C-3-0001-701 shall be
referencedand/or used for control of static on

to “sleeve to sleeve” resistance per the referenced tools andfixtures.
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