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Forward

This standard is intended for use by Aerospace, Defense and High Performance (ADHP) electronics
system customers,- [i.e., aerospace and defense integrators, operators, and regulatory organizations],-
and their suppliers,- [i.e., system original equipment manufacturers (OEMs) and system maintenance
facilities] as they incorporate lead (Pb)-free solder, piece part and printed wiring board (PB) finishes.
This standard was developed primarily for aerospace products; however, it also may be applicable, at the
discretion of the user, to other products with similar characteristics. These characteristics include low-
volume, use in rugged environments, and requirements for high reliability, long lifetime, and
reparability. An example would be ground-based, mission-critical military electronics. Other industries
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Introduction

The European Union (EU) has enacted two directives; 2002/95/EC Restriction of Hazardous Substances
(RoHS) and 2002/96/EC Waste Electrical and Electronic Equipment (WEEE) that restrict or eliminate
the use of various substances in a variety of products that are put on the market after July 2006. These
were later updated by directive 2011/65/EU of the European Parliament and of the Council of 8 June
2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(recast). One of the key materials restricted is lead (Pb), which is widely used in electronic solder and
electronic piece part terminations. These regulations may appear to affect only products for sale in the
EU. However, due to the reduced market share of the ADHP mdustrles many of the lower tier suppliers
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1 Scope

GEIA-STD-0005-1-REV A

This standard defines the objectives of, and requirements for, documenting processes that assure
customers and regulatory agencies that ADHP electronic systems containing Pb-free solder, piece parts,
and PBs will satisfy the applicable requirements for performance, reliability, airworthiness, safety, and
certifiability throughout the specified life of performance.

It is intended to communicate requirements for a Pb-free Control Plan (LFCP), hereinafter referred to as
the Plan, and to assist the Plan Owners in the development of their own Plans. The Plan documents the
Plan Owner’s processes that assure their customers, and all other stakeholders that the Plan Owner’s
products will continue to meet their requirements, given the risks stated in the Introduction.
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3 Terms and Definitions
For purposes of this standard, the following terms and definitions apply
ANSI - American National Standards Institute

Assemblies - are electronic items that require electrical attachments, including soldering of wires or
component terminations; examples include circuit cards and wire harnesses.

BGA - Ball Grid Array

Critical item or function - if defective, will result in the system’s inability to retain operational

capability, meet primary objective or affect safety

COTS (Comnluercial-Off-The-SheIf) - One or more pieces, mechanical or electrical, devel

multiple comr|
specification (
assemblies.

COTS Assem
configuration

Customer —re
system into a
For example,
equipment m3

Demonstrate
documentatio
met.

GEIA - Gove

High Perforn
equipment do
equipment my

IEC — Interna

Modified/Cus
customized or]
Pb-free —isd
Electronic Eq

tional Electrotechnical Commission

nercial consumers, whose design and/or configuration is controlled bythesu
r an industry standard. They can include piece parts, subassemblies; et top I¢

plies — An assembly developed by a supplier for multiple customers, whose d
is managed by the supplier’s or an industry specification.

fers to an entity or organization that (a) integrates a piece part, soldered asse
nigher level system, (b) operates the higher level system, or (c) certifies the s
this may include end item users, integrators, regufatory agencies, operators, g
nufacturers (OEMS), and subcontractors.

- Demonstrate indicates a requirement that-shall be considered and it must bg
1 (i.e. test reports, standards, practices,\processes, procedures, or etc.) that thq

rnment Electronic Industry Assogciation

ance System or Product = fequires continued performance or performance g
jvn-time cannot be tolerated, or end-use environment may be uncommonly ha
st function when required, such as life support or other critical systems.

tom COTS =Commercial-Off-The-Shelf Assemblies or Subassemblies that 3
modified-after purchase.

pfined.as less than 0.1% by weight of Pb in accordance with Waste Electrical
hipment (WEEE) guidelines.

ped for
bplier's
vel

esign and

mbly, unit, or
ystem for use.
riginal

verifiable in

objective is

n demand, or
irsh, and the

re

and

Pb-free control plan (LFCP) — refers to an aerospace or military system supplier’s document that
defines the processes that assure the Plan Owners, their customers, and all other stakeholders that
aerospace, defense and high performance high-reliability electronics systems containing Pb-free solder
and Pb-free piece part and PB finishes will continue to be reliable, safe, producible, affordable, and

supportable.

May — indicates a course of action that is permissible within the limits of this standard, but not required.

Printed Board (PB) — The general term for completely processed printed circuit and printed wiring
configurations (This includes single-sided, double-sided and multilayer boards with rigid, flexible and
rigid-flex base materials).
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Printed Circuit Board (PCB) — A Printed Board (PB) that provides both point-to-point connections and
printed components in a predetermined arrangement on a common base. (Also see “Printed Wiring

Board”).

Printed Circuit Board Assembly — An assembly that uses a printed circuit board for component

mounting and

interconnecting purposes.

Printed Wiring Board (PWB) — A Printed Board (PB) that provides point-to-point connections but not
printed components in a predetermined arrangement on a common base. (Also see “Printed Circuit

Board™).
Printed Wiri

g Board Assembly — An assembly that uses a printed wiring board for comp

nent

mounting and

Pb-free tin fin
a device, PB ¢
otherwise not
PBs. It does 1
the Pb-free tin

Piece part — i
and is normal

Rework — is a
the engineerin
reprocessing 1
that ensures fi

Repair —is th
compliance of

Shall — indicates a mandatory requirement-te be followed in order to comply with this stan

Should - indi
without menti
required; or th

Solder ball te
mechanical ar
(BGAS), flip g

Soldered Assq
(Pb)-based so

interconnecting purposes.

ish — is defined to be Pb-free tin final finishes or under-plates either externa
r other hardware. This includes all leads and surfaces, even those coated, en
exposed. It may include finishes on electrical piece parts, mechanical piece
ot include Pb-free bulk solders, assembly materials, solder balis; or those de
finish has been completely replaced.

defined as an electronic piece part that is not normally-disassembled withou
y attached to a PB to perform an electrical functions

n action taken to return a unit (SRU/LRU/system) to a state meeting all requi
g drawing, including both functionality and. physical configuration. Or is the
on-complying articles, through the use of @riginal or equivalent processing i
Il compliance of the article with applicable drawings or specifications.

p act of restoring the functional capability of a defective article in a manner th
the article with applicable drawings or specifications.

cates that, among several possibilities, one is recommended as particularly sy
pning or excluding others; or that a certain course of action is preferred but n
at (in the negative form) a certain course of action is discouraged but not pro

d electrical’connections between components and PBs. Examples are ball gf
hips, and.chip scale interconnections.

mbly<is an assembly of two or more basic parts interconnected by a solder
dered assembly is one in which the solder alloys are solely (Pb)-based. A (P,

or internal to
capsulated, or
parts, and
ices where

[t destruction

rements of

act of
N a manner

nat precludes

dard.

itable,
ot necessarily
hibited.

chnology — identifies a family of components that employ solder balls or bumps to make

id arrays

alloy. A
b)-free

soldered assembly is one in which the solder alloys are solely (Pb)-free.

Sub-contractor — refers to an organization, within the given high-reliability industry, that supplies,
maintains, repairs, or supports electronic systems, and is not the direct supplier to the customer or user
of those systems.

Supplier — refers to an entity or organization that designs, manufactures, repairs, reworks, or maintains a
piece part, unit, or system. For example, this includes original equipment manufacturers (OEMS), repair
and rework facilities, subcontractors, and piece part manufacturers.

System i— s defined as one or more units that perform electrical function(s).
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System design authority — is the entity responsible for producing and/or maintaining the design of the
system.

Tin Whisker — is a spontaneous crystal growth that emanates from a tin (Sn) surface. They may be
cylindrical, kinked, or twisted. Typically they have an aspect ratio (length/width) greater than two, with
shorter growths referred to as nodules or odd-shaped eruptions (OSESs).

Unit — is defined as one or more assemblies within a chassis or higher level system to perform electrical
function(s).
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s and Abbreviated Terms

ADHP — Aerospace, Defense and High Performance

AlA - Aerospace Industries Association

AMC - Avion

ics Maintenance Conference

BGA - Ball Grid Array

CCA- Circuit

Card Assembly

COTS - Commercial Off The Shelf

DoD - Deparfment of Defense

GEIA - Govel
GIDEP - Gov

IPC - A member-driven organization and leading source for industry standards

LEAP WG - R
LFCP - Pb-fre
LRU - Line R
OEM - Origin
Pb - Lead

PB — Printed |
PCB - Printeq

PWB - Printed Wiring Board

SAC - Tin Sil
Sn-Tin

SRU - Shop R
JCAA/JG-PP

nment Engineering and Information Technology Association
ernment Industry Data Exchange Program

b-free Electronics in Aerospace Project Working Group
e Control Plan

eplaceable Unit

al Equipment Manufacturer

Board
Circuit Board

ver Copper (SnAgCu)

eplaceable Unit
- Joint Couneilon Aging Aircraft Joint Group on Pollution Prevention
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5 Objectives

This document describes a Pb-free Control Plan (LFCP) that documents the processes used to ensure
that ADHP electronic systems are produced, supplied, reworked, repaired, or maintained by the Plan
Owner, and that contain Pb-free solder, piece parts, or PBs will satisfy the applicable requirements for
performance, reliability, safety, and certifiability throughout the specified life of performance of the
system. Specific objectives to be accomplished are cited in Sections 5.1 through 5.5.

5.1 Reliability
Ensure that the processes and materlals usmg Pb free solder and flnlshes are capable of producing

reliable produgts
surfaces finish
alloy intercon

5.2 Confi

Ensure that th
identified and

5.3 COTS
Ensure that C
5.4 Delet
Ensure that th
5.5 Repa

Ensure that re
in a manner th

es. Identlfy methods for demonstratlng the reliability of Pb- free solders or
nects.

guration control and product identification

b configurations of systems, equipment, assemblies, sub-assemblies and piec
controlled.

b Assemblies
DTS assemblies are identified, marked and controlléd, and reliability objectiy
erious effects of tin whiskers

e deleterious effects of tin whiskers are mitigated.
r, rework, maintenance, and ‘support

pair, rework, maintenance, and support activities are specified, documented g
at controls effects of Pb-free solder materials and processes.

b-free tin
ixed solder

P parts are

es are met.

nd controlled
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6 Technical requirements
This section defines the technical requirements for the LFCP.

The ADHP system Plan Owner shall have a Plan that states clearly, concisely, and unambiguously:

What the Plan Owner does to accomplish each of the objectives;
The process by which compliance to the Plan is demonstrated;
The evidence that shows the objectives have been accomplished.

Included within their LFCP, the Plan Owner shall show how their LFCP complies with all technical
requirements. Annex B contains a requirements matrix which allows mapping of the requirements of

this standard

Depending on| program or product line requirements, the Plan Owner may, with appropriat

amend the ob
assessed acco
shall be conclt
can be used.

6.1 Relia

The Plan shal
using the subg
solder alloys,
application. S
vibration, sho

NOTE 1: M

PRODUCT]

NOTE2: T
CASE OF (
PROCESSH
VERIFICA
THE PROL

NOTE3: C
MUST BE

NOTE 4: U
SUCH AS |

the Flan Owner’s LFCP.

ectives of Section 5 by adding to or deleting them. If this is done, then the PI
ding to the amended list of requirements, as stated in the Plan. Tailoring of r
rred upon between Plan Owner and customer. Annex A provides-a tailoring

Dility

document processes that are capable of assuring thie reliability of the system
trate metallization finish materials, termination splder materials and finishes,
fluxes, cleaning agents, PB materials, piece parts, and soldering processes in

pme aspects of reliability that should be considered are durability under thern
ck, the impact of thermal aging and effects of installation process temperatur

ATERIALS AND ASSEMBLY PROCESSES SHOULD BE QUALIFIED PRIOR TO

HIS STANDARD ADDRESSES ISSUES THAT ARE UNIQUE TO ADHP PRODUCT]
LOTS ASSEMBLIES, INFORMATION RELATED TO MATERIALS AND ASSEMB
ES MAY NOT BE AVAILABLE OR VERIFIABLE. THEREFORE, NEW OR MODIH
TION/QUALIFICATION PROCESSES MAY BE NECESSARY TO ENSURE RELIA
UCTS WHICH INTEGRATE SUCH COTS ASSEMBLIES.

OTS ASSEMBEIES THAT MEET RELIABILITY OBJECTIVES IN NON-ADHP AR
VERIFIED AS ACCEPTABLE FOR ADHP APPLICATIONS.

SERSOF THIS STANDARD SHOULD ADDRESS UNIQUE RELIABILITY REQUIH

e justification,

an will be

bquirements
template that

’s equipment
assembly
the given

nal cycling,
S,

USE IN THE

S. IN THE
LY

IED
BILITY OF

PLICATIONS

REMENTS

|ONG LIFE, RUGGED OPERATING ENVIRONMENTS, HIGH CONSEQUENCES

OF FAILURE,

ETC.

This requirement also applies to mixed solder alloys or combinations of substrate metallization finish
materials, termination solder materials and finishes, and assembly solder alloys used in the given

application.
This requirem
6.1.1

ent applies to original production and repair and rework of systems.

Test and analysis methods

The Plan shall document methods to test assemblies made with the Pb-free alloys and finishes, and

combinations

thereof, to provide data to assess their reliability in the given application.

9
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NOTE: THE TEST METHODS SHOULD IMPOSE CONDITIONS AND DURATIONS TO EVALUATE

MAJOR POTENTIAL FAILURE MECHANISMS FOR THE MATERIALS AND CONSTRUCT

ION OF THE

ASSEMBLY. FOR SOLDER JOINTS THIS SHOULD INCLUDE CRACK PROPAGATION CAUSED BY
ACCUMULATED FATIGUE DAMAGE, AND THE FORMATION OF BRITTLE INTERMETALLIC PHASES
OR VOIDS. GUIDELINES AND EXAMPLES FOR PLANNING AND CONDUCTING TESTS, AND FOR
ANALYZING AND USING RESULTS THERE-FROM, ARE INCLUDED IN GEIA-HB-0005-2. FAILURE

ANALYSIS BY METALLOGRAPHIC EXAMINATION AND/OR COMPOSITION ANALYSIS
TO INTERPRETING RESULTS FROM THESE TESTS.

ISCRITICAL

Analysis methods may be used in lieu of testing, provided the analysis methods have been verified by

testing.

6.1.2 Environmental and operating conditions

The expected [ife cycle environmental and operating conditions for the given application (ior the

individual asspmbly) shall be documented, and used in assessing the reliability of the\give
and assembly |processes for the given application. This information should be agreed upon
Owner and th¢ customer.

In cases wherg a given Pb-free solder alloy or finish in a comparable application has been {
reliable for a given set of environmental conditions and service life, it may be considered r
other, less seviere, environmental conditions and service lives.

A given Pb-frge solder alloy or finish in a given application may e considered reliable if i
shown to be egual to or better than a Sn-Pb alloy or finish in parallel testing in comparable
environmenta| conditions, provided that the SnPb alloy or. finish satisfies the reliability req
The test conditions should be shown to correlate to actual, life cycle environmental and ope
conditions and should consider test acceleration factors-appropriate for the specific solder
utilized.

materials
by the Plan

hown to be
bliable in

s reliability is

Lirements.
rating use
\loy or finish

data from at

comparable

b-free solder
rable

repair

b TRIAL

JEDEC
JAPAN ENGINEERING AND INFORMATION TECHNOLOGY ASSOCIATION (JEITA)
JOINT COUNCIL ON AGING AIRCRAFT JOINT GROUP ON POLLUTION PREVENTION
(JCAA/IG-PP)

NASA/DOD PB-FREE ELECTRONICS PROJECT

NOTE 2: GUIDELINES FOR PLANNING AND CONDUCTING TESTS AND FOR ANALYZING AND USING

RESULTS THERE OF, ARE INCLUDED IN GEIA-STD-0005-3.

10
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6.1.4 Conversion of results from available data to applicable conditions

The Plan shall document processes and methods to determine and quantify the relevant environmental
use conditions and reliability requirements for specific products. In the event that the above data are
obtained from service or test environmental conditions that are different from those expected for the use

conditions of a given system, the documented processes and methods must convert results
conditions of the given system, using appropriate identified acceleration factors.

to use

NOTE: THE PURPOSE OF THIS REQUIREMENT IS TO ENSURE THAT THE ACTUAL USE
CONDITIONS OF THE GIVEN PRODUCT ARE CONSIDERED IN THE APPLICATION OF DATA.

6.2 Configuration control and product identification

This section defines the configuration control and product identification requirements fora
Plan meeting the requirements of this section will ensure users and maintainers of ADHP s

have all the information needed to ensure the appropriate traceability of the ADHR.system
the specified ljife of performance. Design and change authority shall be definediinthe Plan

Annex C pro
identification

Owner consistently manage configuration control and product identification of component
assemblies dufing the transition to Pb-free technology.

ides guidance to the Plan Owner for meeting the configuratiot€ontrol and p

NOTE: ME
TYPES OF
DISCLOSH
MATERIA
INTO THE

| S AND IT IS ANTICIPATED THAT NEW;ONES WILL CONTINUE TO BE INTR

ACCEPTABLE FOR THE INTENDED APPLICATION(S).

6.2.1

Using approp
shall docume
compatibility,
identified per
NOTE 1: H
WITH HIG
WITH soU

WITH PB-
ALL INCL

Termination material and fiaish alloy compositions of piece parts

it processes to identify all piece part and assembly materials for which reliab

industry standards such as the IPC/JEDEC J-STD-609.

FREEVIN TERMINATION MATERIALS OR FINISHES; AND PB FINISHES. THI

Fequirements of this section. The guidance in Annex C is facused on helping

ETING THE REQUIREMENTS IN SECTION 6.2 MAY NOT BE POSSIBLE FOR C
COTS ASSEMBLIES THAT USE PB-FREE MATERIALS AND WHOSE SUPPLIER
THIS INFORMATION. FURTHER, THERE,ARE MANY PB-FREE SOLDER ALL

MARKET. THEREFORE, IF THE MATERIALS AND ASSEMBLY PROCESSES N
KNOWN IIN ORDER TO MEET REQUIREMENTS; THEN THESE COTS ASSEMBLIES MAY

iate controlled documents that ensure configuration identification and contrg

ne Plan. A
ystems will
throughout

oduct
the Plan
5 and soldered

ERTAIN

RS DO NOT
OYS AND
DDUCED
NUST BE
NOT BE

I, the Plan

NOTE 2: TO ACCOMPLISH THIS, THE PLAN OWNER MAY CONTACT PIECE PART

lity,

processing, or other issues, may exist. Piece Parts with Pb-free finishes should be

XAMPLESQF ALLOYS AND FINISHES THAT COULD BE AN ISSUE ARE SOLDER ALLOYS
H MELTING TEMPERATURES, E.G., >250°C; PIECE PARTS (E.G., AREA ARRA|YS) SUPPLIED
DER BALL TECHNOLOGY; SOLDER ALLOYS CONTAINING BISMUTH; PIECE PARTS

LIST ISNOT

USHVE AND MAY CHANGE WITH TIME AND FURTHER ACCUMULATED KNOWLEDGE.

MANUFACTURERS AND SUPPLIERS, CONSULT DATA SHEETS, OR USE EXTERNAL RESOURCES
INCLUDING DATABASES (E.G., Q-STAR, PART MINER). AT THE TIME OF PUBLICATION OF THIS
STANDARD, IT ISNOT CLEAR WHETHER OR NOT THIS WILL BE ADEQUATE, OR WHETHER

ADDITIONAL TESTING OR ANALYSIS OF THE PIECE PARTS WILL BE REQUIRED.
NOTE 3:

IT ISRECOMMENDED THAT PLAN OWNERS SUBSCRIBE TO A PART CHANGE NOTICE

(PCN) SERVICE, (E.G., PCN ALERT, PART MINER, TOTAL PARTS PLUS, ARROW RISK MANAGER,
AVNET POMIERE, GIDEP, ETC.), IN ADDITION TO MAINTAINING AN ACTIVE INTERFACE WITH
PIECE PART MANUFACTURERS, MANUFACTURERS’ REPRESENTATIVES, AND PIECE PART

DISTRIBUTORS. CHANGES IN TERMINATION FINISH WILL REQUIRE RE-EVALUATION OF THE
PIECE PART AND ITS COMPATIBILITY WITH OTHER MATERIALS AND ASSEMBLY PROCESSES.

11
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NOTE 4: ONE PURPOSE OF THIS REQUIREMENT IS TO ENSURE THAT THE INFORMATION
NECESSARY FOR RELIABLE REPAIR AND REWORK OF THE EQUIPMENT IS AVAILABLE TO THE
REPAIR AND REWORK FACILITIES, SO THAT THE REPAIR AND REWORK MATERIALS AND
PROCESSES CAN BE APPROPRIATE FOR THE GIVEN PIECE PART TERMINATION OR FINISH

ALLOY.
6.2.2

Solder alloys used in the assembly process

The Plan shall document processes that identify and record in a controlled manner, the solder alloys,
fluxes, cleaning agents, and soldering processes used in the assembly process, both by in-house and

contract manu
6.2.2.1 ASg

Solder alloys,
profiles) shall
identified on &

6.2.2.2 Ag

Solder alloys,
profiles) shall

A description
included in th
and solders al
solder paste 0
requirement.

This informat
means. The pj

6.2.3  Wiri

When applica
applications.

6.2.4

The Plan shal
written author|

6.2.5
Where require

Ider

Changes in Solder(Altoys

facturers. This applies to both original and repaired hardware.

Semblies-containing-a-single-solderalloy
fluxes, cleaning agents, and assembly processes (including time-temperature

be documented in the appropriate controlled document system. Thisinform
label or included in the maintenance manual, or other similar means:

semblies containing more than one solder alloy

fluxes, cleaning agents, and assembly processes (including time-temperature
be documented in the appropriate controlled document.system.

or pictorial layout of the CCA, identifying the locations of each solder alloy,
e appropriate controlled document system. A partsilist for the CCA identifyin
bng with an assembly specification identifying.as-required materials (e.g., SO
r bulk solder from wave-soldering or solder fountain processes) may satisfy t

on may be identified on a label or included in the maintenance manual, or by
ractice of using more than one solder alloy on an assembly should be discour

ng and Connector Assemblies
ble, the processes descriped-above shall be documented in the Plan for wirin

document processes to ensure that no changes to the solder alloys are made
ization and.approval by the Plan Owner.

tification
d-bycontract, all Pb-free sub-assemblies, assemblies, and equipment shall b

reflow
ation may be
reflow

shall be
g finishes
der wire,
his

other similar

aged.

y and similar

without prior

b identified

nar indiictrg ctandardc o IC!"\

ac tha IDC/IENEC 1 CSTH 600
ViU Vv JT LW/ UUV,

appropriately,
6.2.6

PO a oty otaroairao— oo TS trhic—IT o7

Part number changes

Part number changes related in changes in solders and finishes shall be determined by the requirements
of the specific program. Examples of changes to be considered are contained in Annex C.

6.3 COTS Assemblies

All of the technical requirements and associated objectives of this standard shall apply to COTS
assemblies containing Pb-free materials when selected for use in ADHP electronic systems. During the
selection of COTS assemblies it should be assumed COTS assemblies contain some Pb-free content.

12
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NOTE: COTS ASSEMBLIES ARE ‘READILY AVAILABLE’ IN THE COMMERCIAL MARKET AND MAY
NOT BE DESIGNED OR MANUFACTURED SPECIFICALLY TO A MEET THE REQUIREMENTS OF
ADHP ELECTRONIC SYSTEMS. ALSO, RECOGNIZE THAT:

COTS ASSEMBLIES ARE READILY AVAILABLE THROUGH ONE OR MORE SUPPLIERS.

MANY ARE PURCHASED THROUGH VENDORS OR BROKERS AND NOT DIRECTLY FROM
THE COTS ASSEMBLY MANUFACTURER.

VISIBILITY OF THE PART SELECTION PROCESS AT THE COTS ASSEMBLY
MANUFACTURER.

AND SOLDERS WITHOUT NOTIFICATION TO THEIR CUSTOMERS.

ST

6.3.1 COl

The requiremg
to COTS Assd
pertain to assg
components s

6.4 Delet

The Plan shal
applicable req

6.5 Repa

The requiremg
maintenance &
section.

The design au
Ensure th3

COTS ASSEMBLIES REPRESENT A RISK IN TIN-WHISKER FORMATION DUE TO A LACK OF

COTS ASSEMBLY MANUFACTURERS MAY MAKE CHANGES IN COMPONENTS, FINISHES

COTS ASSEMBLIES MAY NOT HAVE BEEN QUALIFIED TO ADHP EL ECTRONICS

ANDARDS FOR RELIABILITY.

S Assembly Configuration Control and Product Identification

ents of the Header of Section 6.2 (excluding sub-sections) of this-specificatio
mblies. If the COTS Assembly is repairable, then the requitements of Sectid
mblies shall apply. If not repairable, then the requirements of Section 6.2.1

nall apply.
brious effects of tin whiskers

include mitigation of the deleterious effects.0f tin whiskers in compliance w
uirements of GEIA-STD-0005-2.

r, rework, maintenance, and support

ents of this standard shall apply to-original equipment manufacturing and rep
nd support activities. GEIA-HB-0005-3 provides guidance for compliance w

thority shall:

available fo those responsible‘for repair, rework, maintenance, and support; and

Ensure thg
with the d
Ensure thg
materials,

t repair, rework; and maintenance documents issued by the design authority
esign authority’s Plan.

t sufficient information is provided to enable the repair and rework facility tg
finishes, and processes that are compatible with the item being repaired or re

n shall apply
n 6.2.2 that
that pertain to

ith the

air, rework,
ith this

t all data and information required to comply with the requirements of this standard are

hre consistent

use alloys,
worked.

The repair, re

ark _maintenance and suppaort facility shall:

Ensure that all repair; rework, maintenance, and support processes are documented, including

limitations/ exceptions, and are in compliance with the requirements of the design authority.

NOTE: THE PLAN SHOULD FACILITATE AWARENESS AND IDENTIFY NECESSARY MITIGATION
PRACTICES OF CHANGING TERMINATION FINISHES IN COMPONENTS THAT MAY BE
AVAILABLE AT THE TIME OF REPAIR.

13
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7 Plan Administrative Requirements

7.1 Plan organization

The Plan shall be organized in such a manner that each of the requirements of Section 6 are addressed
clearly, concisely, unambiguously; and in a manner that is verifiable by the customer or the customer’s
representative.

7.2 Terms and definitions

The terms and definitions used in the Plan shall be those of Section 3 of this standard, unless they are
clearly defined otherwise in the Plan.

7.3 Plan point of contact

The Plan shalj identify a Plan point of contact with the responsibility to act as the primary jinterface
between the Plan Owner and outside parties in matters pertaining to the Plan.

7.4 References
The Plan shal] contain or reference applicable process documentation.
7.5 Requjrements for Suppliers and Sub-contractors

The Plan Owrjer shall ensure that suppliers and sub-contractors have a LFCP meeting the requirements
of this standand or applicable requirements shall be flowed down so that the Plan Owner’s|objectives are
achieved.

7.6 Plan acceptance

The Plan shall be accepted when the Plan Ownerand the customer agree that it is acceptabjle to both
parties, if the customer chooses to exercise theyright of acceptance.

7.7 Plan pmodifications

In the event that a Plan is changed, a-process shall be in place to notify all entities that are gffected by
the change.

14
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Annex A. Template for Tailoring Requirements of GEIA-STD-0005-1-REV A

Requirement Section Requirement Tailored Plan User *Customer
No. Description Requirement Sign-off Rep. Sign-
off

Add additional lines as needed

*Customer representative

15
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Annex B. Requirements Matrix for GEIA-STD-0005-1-REV A

Clause in LFCP Demonstrated by Record of Compliance Assessment
Req.# | GEIA- Requirement Cross Poetrmentation-Expected Pracedure (LECP (Evidence procedures are Compliance
STD- Ref. document numbers) followed) report
0005-1- Clause
REV A
1 1 Scope The control of the Pb-fre¢ activities shall be Approved
accomplished by a supplier addressing the Yes No
requirements from their Gustomer. O o
2 If tailoring is performed, the user shall Approved
obtain documented custofner concurrence. Yes No
O O
3 The AHP system supplief shall have a Plan Approved
that states clearly, concisgly, and Yes No
unambiguously: O O
« What the Plan Owner dpes to accomplish
each of the objectives;
« The process by which cpmpliance to
the Plan is demonstrated;
4 Included within their LFEP, the Plan Approved
Owner shall provide a table or matrix Yes No
(see sample in Annex B) fto show O O
compliance to all technichl
requirements.
5 6 Tailoring of requirementg shall be concurred Approved
upon between Plan Owngr and customer. Yes No
Annex A provides a tailofing template that O O
can be used.
6 The Plan shall document|processes that are Approved
capable of assuring the rqliability of the Yes No
equipment using substratp metallization O O
finish materials, terminatjon solder materials
and finishes, assembly sdlder alloys, fluxes)
cleaning agents, PB mateials, piece pafts,
and soldering processes ip the given
application.
7 6.1.1 The Plan shall document{methods to test Approved
assemblies made with thq Pli-free alloys and Yes No
finishes, and combinations thereof, to O O
provide data to assess their reliability in the
given application.

16
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Clause in LFCP Demonstrated by Record of Compliance Assessment
Req. # GEIA- Requirement Cross Documentation Expected Procedure (LFCP (Evidence procedures are Compliance
STD- Ref. document numbers) followed) report
0005-1- Clause
REV A
8 6.1.2 The life cycle environmeptal and operating Approved
conditions for the given gpplication (for the Yes No
individual assembly) shajl be known, and O O
used in assessing the religbility of the given
materials and processes ifi the given
application.
9 6.1.3 The Plan shall document{methods to include Approved
the use of archived and rgtrievable reliability Yes No
data from at least one of the following: (a) O O
in-service data from simifar systems in
comparable applicationstnd environmental
conditions; or (b) test dath from studies
conducted on the solder pr finish
compositions used in the jgiven system
design, or a comparable qne, under
comparable conditions.
12 6.1.3 The data shall represent parts and materials Approved
processed by assembly, rework or repair Yes No
processes comparable to fhe construction O O
being assessed.
13 6.1.4 The Plan shall documentfprocesses to Approved
determine and quantify thje relevant Yes No
environmental use conditjons and reliability O O
requirements for specific|products.
14 6.2 Design and change authofity shall be defined Approved
in the Plan. Yes No
O O
15 6.2.1 The Plan shall document{processes to Approved
identify (on appropriate dontrolled Yes No
documents that ensure configuration O O
identification and controlf) all piece part and
assembly materials for which reliability;
compatibility, processing) or other issues;
may exist.
16 6.2.2 The Plan shall document|processes that Approved
identify;-and record in a qohtrolled manner, Yes No
the solder alloys, fluxes, tteammgagents,; amd O O

soldering processes used

in the assembly

process, both by in-house and contract

manufacturers.

17
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Clause in LFCP Demonstrated by Record of Compliance Assessment
Req.# | GEIA- Requirement Cross Documentation Expected Procedure (LFCP (Evidence procedures are Compliance
STD- Ref. document numbers) followed) report
0005-1- Clause
REV A
17 6.2.2.1 Solder alloys, fluxes, clegning agents, and Approved
processes (including timg-temperature reflow Yes No
profiles) shall be documgnted in the O O
appropriate controlled dogcument system.
18 6.2.2.2 Solder alloys, fluxes, clegning agents, and Approved
processes (including timg-temperature reflow Yes No
profiles) shall be documgnted in the O O
appropriate controlled document system.
19 6.2.2.2 A description or pictorial|layout of the CCA, Approved
identifying the locations pf each solder alloy, Yes No
shall be included in the appropriate O O
controlled document system.
20 6.2.3 When applicable, the progesses described Approved
above shall be documentgd in the Plan for Yes No
wiring and similar applicptions. O O
21 6.2.4 The Plan shall document|processes to ensure Approved
that no changes to the sollder alloys or Yes No
finishes are made withouf prior written O O
authorization and approvpl by the Plan
Owner.
22 6.2.5 Where required by contrgct, all Pb-free sub- Approved
assemblies, assemblies, ahd equipment shall Yes No
be identified appropriatelly. O O
23 6.2.6 Part number changes sh1l be determined by Approved
the requirements of the specific program. Yes No
Examples of changes to e considered are O O
contained in Annex C.
24 6.3 All of the technical requifements and Approved
associated objectives of this standard shall Yes No
apply to COTS assembligs containing Pb< O O
free materials when selegted for use in"AKP
electronic systems..
25 6.3.1 All the requirements of Section 612.0f this Approved
specification shall apply fo,€0TS Yes No
Assemblies. O O
26 6.3.1 If the COTS Assembly is repairable, then the Approved
requirements of 6.2.2 that pertain to Yes No
assemblies shall apply. O O

18
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Clause in LFCP Demonstrated by Record of Compliance Assessment
Req.# | GEIA- Requirement Cross Documentation Expected Procedure (LFCP (Evidence procedures are Compliance
STD- Ref. document numbers) followed) report
0005-1- Clause
REV A
27 6.3.1 If not repairable, then thg requirements of Approved
6.2.1 that pertain to comgonents shall apply. Yes No
O O
28 6.4 The Plan shall include mjtigation of the Approved
deleterious effects of tin yhiskers in Yes No
compliance with the appljcable requirements O O
of GEIA-STD-0005-2.
29 6.5 The requirements of this ptandard shall apply Approved
to original equipment mahufacturing and Yes No
repair, rework, maintenarce and support O O
activities. GEIA-HB-000p-3 provides
guidance for complying With this section.
30 6.5 The design authority shall: Approved
« Ensure that all data and|information Yes No
required to comply with ghe requirements of O O
this standard are availablg to those
responsible for repair, revork, maintenance,
and support; and
« Ensure that repair, rewdrk, and
maintenance documents kssued by the design
authority are consistent with the design
authority’s Plan.
« Ensure that sufficient information is
provided to enable the repair and rework
facility to use alloys, matgrials, finishes, and
processes that are compatible with the item
being repaired or reworked.
31 6.5 The repair, rework, mainfenance, and support Approved
facility shall: Yes No
« Ensure that all repair; rgwork, maintenance, O [m|
and support processes ard documented,
including limitations/ exdeptions, and areyin
compliance with the requirements of the
design authority.
32 7.1 The Plan shall be organiged-in'such a Approved
manner that each of the rgguiréments of Yes No
Section 6 are addressed clearly, concisely, O O
unambiguously; and in a manner that is
verifiable by the customer or the customer’s
representative.
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Clause in LFCP Demonstrated by Record of Compliance Assessment
Req.# | GEIA- Requirement Cross Documentation Expected Procedure (LFCP (Evidence procedures are Compliance
STD- Ref. document numbers) followed) report
0005-1- Clause
REV A
33 7.2 The terms and definitiond used in the Plan Approved
shall be those of Section[3 of this standard, Yes No
unless they are clearly deffined otherwise in O O
the Plan.
34 7.3 The Plan shall identify aPlan point of Approved
contact with the followinfy responsibilities: Yes No
« Act as the primary interface between the O O
Plan Owner and outside parties in matters
pertaining to the Plan;
* Ensure that the Plan is reviewed and
updated as necessary; an
« Ensure that all technical and administrative
issues are resolved in a tifnely manner.
35 74 The Plan shall contain orjreference Approved
applicable process docunfentation. Yes No
O O
36 7.5 The Plan Owner shall engure that suppliers Approved
and sub-contractors havela LFCP meeting Yes No
the requirements of this standard O O
37 7.6 or applicable requiremenfs shall be flowed Approved
down so that the Plan Owner’s objectives are Yes No
achieved. O O
38 7.7 In the event that a Plan igchanged, a process Approved
shall be in place to notify all entities that are Yes No
affected by the change. O O
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Annex C: Guidance on Configuration Control and Product Identification

Cl

Introduction

The global transition to Pb-free solder has a significant impact on the electronics industry. The transition
is disruptive to the aerospace industry, which requires products with continued high performance and
maintainability.

A robust configuration management process is required to ensure the consistency and traceability of a
product’s performance, functional and physical attributes with its requirements, and design and
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bn control and
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technology. The terms Pb based and Pb free refer to termrnatlon frnrshes on components and solder

alloys used in

soldered assemblies.

The primary purpose for this guidance is to help ensure Electronic Systems manufacturers apply a
consistent amount of rigor when deciding if a change to Pb-free technology requires a new Plan Owner
part number for components and/or soldered assemblies.

This annex is not a stand-alone document. It is intended to be used with the referenced industry

standards, the

latest Pb-free technical knowledge and other industry best practices.
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C.2 Configuration Control and Product Identification
C.2.1 Introduction

The Pb content of an item may change at the component, board, or end-item level. Depending on the
extent of the change, the form, fit, function, interchangeability, reparability, or reliability may be
changed at each level of the assembly. In the absence of specific contractual requirements the
configuration management process should enforce the product identification principle to change product
identifiers to reflect a change to the product configuration (ANSI/EIA-649-B, principle CI-5 and section

5.2.2.2) at eac
C.2.2 Confi

h affected level of an assembly.
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Figure C.1 — Decision Flow Chart
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