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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
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Part 1:

Part 2:

mentar,

sk of technical committees is to prepare International Standards. Draft Interriational Stand

shall not be held responsible for identifying any or all such patent rights.

in_fiaison with 1S5S0, also take part in the wWork. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

the technical committees are circulated to the member bodies for voting,.‘Publication as
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.
drawn to the possibility that some of the elements of this document miay be the subject of pd
1 was prepared by Technical Committee ISO/TC 20, Aircraff\and space vehicles, Subcomm
ce systems and operations.

consists of the following parts, under the general title-Space systems — Electrical, electronic
panical (EEE) parts:

Parts management

Control programme requirements
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Introduction

This part of ISO 14621 is a document designed to assist the user community in developing a parts programs
by providing a descriptive process for the design, selection and application of space parts. The strategy
represented in this document is a system approach to managing risk at the start of the program by selecting
the right part for the application. Utilizing this part of ISO 14621 to its fullest potential means understanding the

new

Thig

Tho
cha
bas
levd
of |
bas
use

pusiness environment which embodles some newly accepted business challenges.

part of ISO 14621 discusses the following 10 key elements that support this new business env

ironment:

Part obsolescence management — minimize program disruption and ensure long-term syupportability

throughout the program life cycle.

Supplier management — establish teaming partnerships with key suppliers to improve deliver
cost.

y and lower

Standard supplier assessments — eliminate redundant efforts andnon-value added evaluations.

Cost management — realize significant cost reduction on existing and new programs.
Technology insertion — focus on utilizing technologies Wwith lowest life cycle cost and maximur]

Communication information exchange — share cohtractor data via innovative concepts.

Process control — validate supplier techniques-for monitoring critical manufacturing processesg.

Oversight — transition customer oversight to integrated product team (IPT) insight and par
the customer.

n longevity.

icipation by

Concurrent engineering — engourage parts engineering participation in all phases of the product life cycle.

Training — establish program awareness of reformed acquisition strategy throughout all levels
community.

se specific elements or opportunities are presented in descriptive terms and illustrated in ¢
ts. There is no.intent to provide detailed descriptions of “how to” in this document. It may b¢
c guideline within a statement of work and/or for assessing proposals and contractor perfo

of the user

raphic flow
e cited as a
rmance. All

Is of contractual relationships (acquiring activities, primes, subcontractors and suppliers) may dsse this part

50O 1462171t is the responsibility of the user community to establish, define and administer
bd on\the program goals and objectives and thus provides the “what” elements envisioned
rscthe opportunity to establish their appropriate criteria for their program.

those tasks
and allows

Although this part of ISO 14621 was written with the intent of covering EEE parts, the concept established is a
system approach for developing a EEE parts program with reference to specific material and mechanical
processes that make up EEE parts.
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Space systems — Electrical, electronic and electromechanical
(EEE) parts —

Part 1:

P

rts management

1

Thi
of |

2

21

Scope

g part of ISO 14621 addresses the preferred programme elements recommended for EEE par
$0 14621 is written in general terms as a baseline for developing and implementing a parts pro

Terms definitions, abbreviated terms and acronyms

Terms and definitions

Forlthe purposes of this document, the following terms and definitions apply.

21

A

best practice
dochimented process or product developed by the user community, consisting of suppliers and

tearming for the purpose of establishing industry guidelines

21.p

integrated product team

IPT

intepgrated product team consisting of members selected from the appropriate disciplines
EXAMPLE Engineering, manufacturing, quality, suppliers or customers, as appropriate.
218

IPT|product

product conceived through “best practice” design process with respect to the bill of m3
docpmentation for the hardware as described by the product specification

21

ma

s. This part
gramme.

customers,

terials and

lEu‘fa‘Liulel

company or organization that transfers raw material into a product

21

5

part
device that performs an electronic, electrical, or electromechanical (EEE) function and consists of one or more
elements so joined together that they cannot normally be disassembled without destroying the functionality of

the

21

device

.6

performance specification
document that defines what the customer desires as a product, its operational environments and all required
performance characteristics
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product specification
document that defines the end item(s) the supplier intends to provide to satisfy all the performance
specification requirements

2.1.8

reliability engineering
integral part of the system engineering requirements definition and analysis function

NOTE The tasks are to conduct cost/benefit trade-offs and to analyse and determine alternative design and

procurement

solutions.

21.9
sunset
products/p3

2.1.10

systems engineering

an interdisd

which satisfies customer expectations and meets public acceptability

21.1
technology

decision making process to assess current and future part availability ahd)trends, which leads to a deci

regarding e

NOTE i
phases.

2.1.12
validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended us|

application
[1ISO 9000:2

2113
vendor

seller of parts, products, or commadities; may be interchangeable with manufacturer, depending on

application

2.1.14
verification

confirmation, through'the provision of objective evidence that specified requirements have been fulfilled

[ISO 9000:7

rts that have reached shelf-life expectancy

iplinary, collaborative approach to derive, evolve and verify a life-cycle balanced system soll

insertion strategy

merging or new technology insertion

have been fulfilled

000]

000]

tion

5ion

'his process is used in the concept development phase, but also impacts the production and field support

e or

the

2.2 Abbr
ARN

ASIC

BOM

CAM

Cpk

DEMP

eviated terms and acronyms
anticipated reliability number
application specific integrated circuit
bill of materials
computer-aided manufacturing
process capability

discharge electromagnetic pulse
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DIC digital integrated circuit

DM design margin

DMSMS diminishing manufacturing sources and material shortages
DoE design of experiments

DPA destructive physical analysis

EEE electronic, electrical and electromechanical
EMC electro-magnetic compatibility

EMP electromagnetic pulse

EPI epitaxial

ESD electrostatic discharge

FMECA failure modes and effects criticality analysis
F3l form, fit, function interfaces

HAST highly accelerated stress test

HEMP high altitude electromagnetic pulse

IPD integrated product design

IPT integrated product team

MPU microprocessing unit

NDI nondevolopmental item

OEM original equipment{manufacturer

PEMW plastic encapsulated microcircuit

PWB printed wiring board

QML qualified manufacturers list

QPL qualified parts list

RH relative humidity

SEH single event burnout

SEHE single event offects

SEGR single event gate rupture

SEL single event latchup

SEU single event upset

SGEMP system-generated electromagnetic pulse
SPC statistical process control

Www world wide web
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management

3.1 Parts management process

3.1.1 General

The process employed within this part of ISO 14621 was developed to assist in dealing more proactively with
critical parts management issues and to provide guidance for developing comprehensive strategies to manage
cost and schedule risk via an integrated product team (IPT) process (Figure 1). The main aspects of the parts
management process are design process, supplier management and shared data. The design process
includes, byt 1S not mited o, design margins, e cycle cost, technology Insertion, technical SUpport, Sy3

engineering
should be 0
proactively
manageme
improving s

support, parts selection, obsolescence management and validation/verification. The emph
n concurrent rather than sequential consideration of these factors in design. Supplier managen
selects and monitors the supplier base, while information generated from the design. and sup
Nt processes are organized in a database to be shared with IPT members in reducing cost
chedule performance.

System performance specification

Product specification

System / application environment

Integrated product team (ITP)
Selection process

. Supplier
Shared data Design process ]‘——‘ management

tem
asis
nent
blier
and

Best practice and value ( Product

Figure 1 — Parts management IPT overview
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The flow diagram (Figure 2) illustrates the interrelationships of the critical key elements that shall be
addressed concurrently by engineering and supplier management (B) (see 3.2), to achieve the “best practice”
selection of EEE parts and documentation required for the initial design. The results obtained from this
analysis should be made available as shared data (A). See 3.3. The following paragraphs describe the
principles embodying the ten key elements. Refer to the introduction.

3.1.3 Design margin

The
rest
sim
mar
pro

nee
tov

Ass

Iting in a robust design and minimized life cycle cost. The availability of computer-based

ilation tools presents the opportunity to validate in detail those aspects of ~desig
ufacturing/qualification commitment. Creating a design margin analysis based on actual co
ide a comprehensive description of EEE part characteristics with simulation resultsy. thereby
sysiem performance. The design margin process (Figure 3) describes a minimum,’set of desig

Hed to maximize design robustness and identifies control limits and corrective(action procedu
plidate the process include, but are not limited to, the following:

comparisons of actual design margins to established baselines;
quality of engineering design changes;

qualification test performance (failures);

prediction analysis yield;

manufacturing/production yields.

pciated elements are parts selection (3.1.8) and-technical support (3.1.6).

| analyses
halysis and
n prior to
nditions will
enhancing
n analyses
res. Metrics
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GENERAL PRODUCT / PROCESS FLOW

System performance specifications

| Product specification(s)

l

System / application environment

Design margins

()
. ] @ J Parts selection
Tedhnology insertion - Robustness of désign
. - Design flexibility
- Key characteristics . !
- Technolog insertion strategy Pe?,formance - Packag_lng and‘manufacturers
Componert technology by function Testability constraints
Emerging fechnology Reliability
Developmgnt technology Cost
) ) Availability
- Packaging|design Radiation data tolerance
. Electrical / mechanical
- Nondevelgpmental items performance A B
Technical support
Quality / reliability
@ - Manufacturer data
i - Field performance data
- Standardigation Beasrt‘g:/aaciﬂzes P

- Obsolescgnce management

- Application review
- Alternative technologies

Li

fe cycle cost

Policies, practices
and procedures

Concept
Development
Low rate prpduction
Production
Logistics Validation

System retifement
IPT product - Validation metrics
- Affects all elements

- Annex B
Approved@
Key
Linked to shared data
(see 3.3)
End

e Linked to supplier management
(52632

Figure 2 — Concurrent engineering IPT product
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\ 4

Design margin

r— )
New design Existing design
— —

Design criteria
(part validation)

Design analysis

- Mechanical

- Materials

- Stress

- FMECA

- Radiation effects
- Tolerance

No

Product
specification?

End

Evaluation of
reliability and
analysis

Figure 3 — Design margin process

3.1.4 Life cycle cost

In gstablishing tife cycle cost for EEE parts, the following methods should be employed: identify| technology
assessment 4echniques and the risk of part mitigation and utilize procedures that minimize [programme
disrpption_(parts obsolescence). This process (analysis) should include as well as define the parts [programme
basgline and support a methodology to lower cost as well as reduce schedule disruption (programme risk) for
the |ife-of the programme (Figure 4).

Standardization techniques are becoming increasingly dependent on the available supplier base and market
trends. A new and innovative process being implemented moves away from part number standardization to
commodity/technology/family standardization. This concept should provide a lower cost/higher benefit
approach as the demand for commercial EEE parts increases.

Factors to be considered include technology maturity, market base, material cost, ease of manufacture,
performance management, logistics costs, standardization and form, fit, function interfaces (F3I). Initial
nonrecurring costs should be de-emphasized and rationalized with long-term cost savings to provide the best
value to the customer.

© 1SO 2003 — Al rights reserved 7
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Through the implementation of technology assessments, strategic supplier relationships, technology
leapfrogging, and creative risk mitigation techniques, program continuity and integrity can be maintained, and
life cycle costs can be minimized.

Validation of the life cycle cost objectives can be accomplished through the use of the following methods:

a)
cost;

periodi

periodic programme assessment of life cycle ratings, part technology and part obsolescence;

c_price trend analvses for “road man’ technoloaies to validate that costs are declinina-as
L J Ll J ~

design-to-cost trade studies documenting parts selected during the design phase including all elements of

the

techno

teg

1)

2) pa

3) ob
3.1.5 Tec

The objecti
obsolescen
commercial
industry (aV
in the desi
visibility to
element of

to validate their effectiveness.

Associated
a) design
b) life cyc
Cc) partss

d) obsole

3.1.6 Tec
Technical §

facilitate rel
with the sel

associated elements are

ogies move from introduction and growth to production maturity in the market;

hnology insertion strategy (3.1.5),
Its selection (3.1.8),

Solescence management (3.1.9).
hnology insertion strategy

e of the technology insertion strategy is to create a technology road map, which minimizes rig
ce and develops a strategy for technology insertion during-the entire life cycle (Figure 5).
industry is driving new technology development of (EEE parts. The market dynamics of|
ailability, functionality, performance, characteristics and packaging) affect the way parts are U
gn. Technology road maps subdivide technologies into functions, which provide the requ
resolve future obsolescence and standardization.issues. Use of technology road maps is the
he parts selection process. Technology road maps shall be assessed over the life of their prog

elements are
margin (3.1.3),
e costs (3.1.4),

blection (3.1.8),

scence management(3.1.9).

hnical suppaort

upport_issan all-encompassing activity established to provide a method of obtaining dat

abilitysanalysis, monitor applications, identify risk issues and suggest mitigation paths associ
ected parts (Figure 6). Technical support requires a total commitment by all disciplines and le|

of management to ensure success. Specifically, the user shall define his/her reliability requirements.

k of
The
the
sed
ired
key
ram

h to
hted
vels

The

responsibility for reliability engineering activities shall be established early in the programme in order to
minimize cost of unscheduled redesign, rework, or remanufacture, as well as potential safety problems.
Accomplishment of the performance objectives will be enhanced through the application of user and field
reliability information from shared data. The shared data and supplier management information should be
used in support of the IPT for evaluating sourcing, performance, packaging and availability. Associated
elements of reliability models are

a) design
b)
c) shared
8

margin (3.1.3),

parts selection (3.1.8),

data (3.3).
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\ 4

Programme
life cycle
Concept and Production
P System . Operatjons
technology development and delivery
\ and support
development and demonstration or deployement
Obsolescence management
Inputs Outputs
Data services Design interface
Technology strategies Risk mitigation, strategies
Supplier data Programme‘management tools
Programnje assessments
Metrics o
Sténdardization F4cilities
. cost
Material
cost
L Reliability
. cost
Nonrecurring Life cvcle
event (NRE) y
cost cost
Warranty
l cost
Design Best val
est value
change cost Lobistics
cost
End

Figure 4 — Life cycle cost process
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Re-assessmeant

Identify technology
used by business

unit

Assess current
component
technology maturity

- Integrated circuits
microprocessing

units (MPUsj;

- Supplier management

data

over the life cycle

Product life

useful life

=llse of desian madels
=3

review maturity versus

memory, ASICs
digital / analpg devices
- Discrete serpiconductors
- Passive elegtrical
resistors, capacitors

- Connectors

- Electro-optigal devices
- ElectromecHhanical devices

- Gurrent status

- Trends

- Provide timelines
- Verify (timelines, models,
simulation)

- Use common database and

supplier management data

Idenfjfy obsolete
(punset)
cdndidates

Perform trade
studies

10

Parts

substitution

- Original equipment
manufacturers (OEMs)
(existing industry criteria)

- Other availabledechnology

- New source

Lifetime buys or

risk mitigation buys

New technology
insertion

J

Assess new technology

timeline for product life

Nondevelopmental

Identify obsolete

candidates

Assess emerging

item (NDI)

Development of

‘rpr‘hnnlngipq

new ‘rpr‘hnnlngy

=

Strategy fq
componer
technology

insertion

—

Surface major
design risk and

life cycle impact

Figure 5 — Technology insertion strategy (road map)
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The major engineering disciplines involved in evaluating reliability processes are shown in Table 1. Reliability
engineering is just one of the many disciplines required to assess programme development and
implementation. Reliability concepts should be developed early in the programme in order to ensure adequate
verification techniques are defined. Qualification and verification testing are an integral part of determining
system performance characteristics. Failure analysis is a proactive tool for updating reliability models and
ensuring system lifetime performance. Reliability growth and pre-qualification testing provide opportunities to
reveal design and process deficiencies when they are the least costly to fix or repair or to change the product.
Verification testing is equally important in achieving programme reliability goals as well as production
processes. Materials and vendors are constantly changing; therefore, the understanding of specific failure

modes, fault tree analyses and field performance data should provide a means to identify and, d
religbility problems. During design evaluation, parts manufacturers should identify the use of(sim
[application specific integrated circuits (ASIC’s)], interface data, and mechanical/thermal.robu

radiption sensitivity.

Part
manufacturer

Limited change notice
Failure rates

=

Common
database

Field data
Failure analysis
Proprietary data

Reliablity Design »
Design
margin Design tools
1 - Modelling/simulation
| Failure rate
models
Internal product
development
— Qualification _ _
- Tooling equipment
- Manufacturing design criteria

Figure 6 — Technical support

orrect most
ulation data
stness and

End
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Table 1 — System engineering support functions

Major engineering disciplines
o
£
e
[}]
[
£
=)
c
o 0
5| =g g
.E < B c = ©
S| 8| o= @ 5| o
o € c (=] o 2 c
2lec| S| S5| 2| £ o | €
= c =] °
| 2| 2| =|=|? @ 5 [l
) (7] c c c
= © ] o | 2 o o © »_()e
el 5|S|5|8|g|8|8|89®
s| 2|58 |8|2)E|2|3
wn | €| ® o|l o | | o | @ | L
> o 3 o (1] e [] o < (4] ]
Critical processes n|o0|0|O0|Z|a|apd)k|F|®
Repuirements identification and analysis
System X
Subsystem/configuration items X | X X X| X | X | X | X
Depign
Allocation X | X X | X
Prediction X X X | X | X
Failure analysis X X X[ X | X | X | X X
Parameter design analysis X X | X X
Fault tree analysis X X | X X | X | X X | X
Design reviews XM X | X | X | X | X | X | X|X|X|X
Part derating X X | X | X X X
Process variability X X | X X | X X
Risk assessments X| X | X | X X| X | X | X | X | X
Vefification
Test X X | X | X | X | X | X X | X
Inspection X X[ X | X | X | X | X X
Field data X X X X | X X | X
3.1.8 Parts selection
In selectind parts. the objective is to evaluate inputs from all key elements and then select the parts |that

satisfy the product specification (Figure 7). The selection process is based on determining and assessing the
key characteristics of the parts that are under consideration. The process uses existing industry and supplier
databases, as established and, where necessary, performs characterization testing.

Parts selected should be assessed for producibility and compatibility with the technology road map. The
selection should be made after assessing testability, reliability, radiation tolerance (see Annex A), availability,
cost and performance, as appropriate.

Validation of the selection objectives can be accomplished through the use of a checklist (see Annex B) which
ensures completeness of the selection data and results in a best practice product.

12 © IS0 2003 — All rights reserved
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3.1.9 Obsolescence management

The primary discipline of obsolescence management is composed of all of the key elements that comprise life
cycle cost as shown in Figure 4.

\ 4

Identify
characteristics
Testability
Cost
Critical
parameters
Part data Availability
Var.iables > |IPT prpducts
— attributes
Radiation ( ErD
hardness
Performance
. Electrical/mechanical minimum/maximum
Producibility Lo
performance
Reliability

Figure,7 — Parts selection process
3.2 Supplier management

3.21 General

Supplier management consists of a supplier selection and monitoring process in which a proactiye approach
is used to determiné~the capability and performance of a supplier on a continuing basis (Figure 8). The
attriputes of this process are described in 3.2.2, 3.2.3 and 3.2.4. This approach with the suppliers will enable a
partnership in theform of IPT's whereby each member will achieve his/her respective business objgctives.

3.22 Management processes

The| objective is to ensure the supplier has documented management practices, which, as a minimum, shall
address the following elements.

a) Communications

The supplier shall have a process that facilitates the exchange of information on technical requirements,
change notices, contractual issues and product performance throughout the supply chain.

b) Cost management
The supplier should have a cost management process that addresses financial resources, life cycle costs

and recurring and nonrecurring costs. The management process should have a cost reduction activity (i.e.
a co-ordinated procurement leveraging).

© 1SO 2003 — Al rights reserved 13
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c) Delivery performance

The supplier shall have a process which demonstrates the ability to manage his/her delivery schedules
based on history, current and projected resources, capacity and capability.

d) Risk management

This process should include, as a minimum, the ability to assess risk at the mission/system level through
the lowest EEE parts level, as applicable. The supplier should have a risk management system capable
of performing root cause analysis, process maturity analysis and corrective action implementation.

EXAM}]LES Obsolescence, health and safety, diminishing sources, process changes and facility moves.
e) Subcomtract management

The suipplier should maintain a process for the development, selection and ongoing “evaluatio

subcon
be bas
should

specified requirements.

f)  Techni
The st
technia
and lifg

g) Produc

The supplier shall have a documented management process/plan, which ensures that the pro

assura
should

Assessmen
throughout

Recommen
2.1.14), of
quality man
as indicati
accomplish
A checklist

tract suppliers, consistent with the practices described herein. The selection methodology sh
ed on evaluation of the subcontract supplier application of this part of ISO 14621. The evalus
assess the subcontract capability to deliver on time, within cost and-in ‘accordance with

cal requirements management

pplier shall maintain a process for the management of technical requirements. Example
al requirements are part design, modelling, design controls, design rules, packaging requirem
cycle considerations.

t assurance

hce requirements are achieved throughout a programme life cycle. The product assurance prog
monitor and provide quality history and qutality metrics information.

t of the supplier's management™ (see Figure 8) process should be performed periodi
he entire life cycle. The frequency shall be determined by audit results.

ded quality assurance steps include process verification and validation (as defined in 2.1.12
the supplier's quality management control system. Qualification or registration to a recogn
agement standard, such as ISO 9000 or qualified manufacturers list (QML), should be consids
e of an acceptable/quality system. If deemed necessary, monitoring of suppliers can
bd through on-site’ evaluations utilizing checklists or other appropriate monitoring syste
for this activityjisvprovided in Annex C.

h of
buld
tion
the

W
3

—

(7]

Huct
ess

cally

and
zed
ered

be
ms.
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Supplier management

Supplier management consists of a
supplier selection and monitoring
process to determine capability and
performance on a continuing basis

Management process

Information

Internal controls

COMMUNICATION:

— Technical requirements

— Contractual issues

— Product performance

COST MANAGEMENT:

— Financial resources, life cycle cost
— Nonrecurring, recurring cost

— Coordinated procurement leveraging
DELIVERY PERFORMANCE:

— History

— Resources, schedule requirements
— Capacity, capability

RISK MANAGEMENT

A systematic methodology for:

— Obsolescence management

— Diminishing sources

— Field support

— Root cause and corrective action
— Process maturity assessment

— Training

— Health and safety
SUBCONTRACT MANAGEMENT:

selection and evaluation of suppliers

herein.

— Performance evaluation
— Acceptance and delivery
— Supplier development

The supplier should have a process of
maintaining technical requirements.
PRODUCT ASSURANCE:

— Quality process / plan

— Quality history

— Quality metrics

Major components of the management process

A committment / exchange of information

The contractor should have a system for

consistent with the best practice described

TaridaycITticl Ii.

The contractor should have
a process for providing and
accessing the following
information:

TECHNICAL PERFORMANCE
— Electrical
— Mechanical
— ESD/EMC
— Environmental
- Thermal
- Vibration
- Acoustics
- Radiation
- Reliability

ASSURANCE

— Quality
— Reliability

— Qualification methods

— In-process / procedures

TECHNICAL REQUIREMENTS MANAGEMENT:

@ Linked to shared-data
(see 3.3)

(see'\3:2)

@ Linkedito'supplier management

The contractor shall have a documentedymet]
establishing, maintaining, verifyingj,andimpra

DESIGN PROCESS:
— Part design and modelling
- Design tools
- Integrated productt design (IPD)
- Manufacturing design criteria
- Reliability
- Modelling 'data available to users
- Design,controls and rules
- Toleranging
- Desigh margin and derating
-‘Mariufacturing margins
- Tooling equipment controls
- Parametric test margins
— New technology
- Design maturity
- Design evaluation
- Capability and expertise
— Packaging consideration
- Plastic encapsuled parts
- Materials
- Termination configuration
- Mounting style

PROCESS CONTROLS:

The following elements define a methodolog
process control

— Process maturity

— Change control

— Schedule control

— Unique and proprietary processes
— Documented procedures

— Workmanship

— Equipment calibration

— Contamination

— Trained work force

— Effective handling (ESD)

— SPC / process capability (Cpk)

— Technology rewiew board

VERIFICATION AND VALIDATION:
The elements define a methodology for verify
— Qualification

— Performance data sheet

— Screens / component

— Radiation hardness assurance

— Technology control

— Quality conformance inspection

— First article inspection

— Process monitors

— Destruction physical analysis (DPA)
— Receiving inspection

CORRECTIVE ACTION CONTROLS:

hodology for
ving processes.

for maintaining

ing processes.

The following elements constitute a methodo

© 1SO 2003 — Al rights reserved

improving processes.
— Root cause analysis
— Corrective action

— Disposition

TRAINING:

An internal training process shall be sufficient to ensure
capable processes, verification and corrective action.

ogy for

Figure 8 — Supplier management
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3.2.3 Info

rmation management

This process shall provide technical information for distribution to the industry and government (Figure 8).
Refer to 3.3. The supplier should have an information management process for distributing and reporting
technical and assurance information. The supplier should also provide support for his/her commodities.
Product information should contain such items as electrical and mechanical characteristics, environmental
capabilities, and unique characteristics such as electrostatic discharge (ESD) susceptibility, radiation
hardness (Annex A), reliability and quality data.

This information as a by-product of the design activity is not only shared with the industrial community but also
fed back to the supplier to enhance the design. The supplier should have a system for assembling and

maintaining| technical information as well as a process for accessing the shared data (3.3).

3.24

The suppligr shall have a documented methodology for establishing, maintaining, verifyingand improvin
processes (Figure 8). The application of internal controls and their sub-elements should bebased upon
design and [product maturity as it varies within the life cycle.

a)

b)

d)

e)

16

Design|process

The supplier should have a systematic design methodology that is capable of meeting the performa
reliability and quality requirements as delineated in Figure 2 (eoficurrent engineering IPT).
compohents of the methodology may include part design and modelling, design controls and ry

perfor
as app

Proces

The sU
reliabili
proces
and pr:
trained

Validat
The su
These
screen
first arf
Specia
Correc

The su

Intefrnal controls

ance requirements, F3| and new technology as well as provide for new packaging considerati
ropriate.

S controls

pplier should have process controls in placeMo ensure consistency in performance, quality
ty of the product. Specific process controls, will depend on the type of product. Examples of
5 controls include, but are not limited to, process maturity, change control, schedule control, un
pprietary processes, documented procedures, workmanship, equipment calibration, contamina
work force, effective handling, stafistical process control and technology review board.

on and verification
pplier should have a methodology to verify and validate that the product meets the requireme
methods may include, but are not limited to, qualification testing, performance data sh
5/components, radiation hardness assurance, technology control, quality conformance inspec
icle inspectionyprocess monitors, destructive physical analysis (DPA) and receiving inspec
testing (radiation hardness assurance, Annex A) may also be required.

ive action‘eontrols

pplier shall have a closed-loop corrective action control system sufficient to identify the root c3

y its
the

nce,
The
les,
bns,

and
the
que
ion,

nts.
eet,
ion,
ion.

use

as well

as implpmpnf the carrective actions and diqlnneiﬁnn and to manitor the results

Training

The supplier should have a continuing improvement process to provide effectively trained resources on
the various processes required to produce a quality product as well as a method to verify the integrity of

the pro

duct.
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3.3 Shared data

A key to improvement in the design and development process is the ability to share information between the
various IPT’s at the primes, subcontractor, suppliers and customers. The sharing of data will significantly
enhance the programme performance goals in terms of cost savings and schedule improvement associated
with implementation of this part of ISO 14621.

The design and cost benefits of emerging technology and commercial parts can be fully realized only if the
data required for their potential use in all environments is developed, documented and made available for
other users. The internet access to the world wide web (WWW) provides an excellent medium for accessing
this information. Suppliers and contractors should be encouraged to provide information about their product
and|business, which will become very useful in future design and development processes.

The| development and use of an industry wide shared database will reduce the life cycle cost-asspciated with
redyindant testing and qualification plus lead to a higher level of standardization and life: cycle |programme
profection.
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Annex A
(informative)
Radiation effects
A.1 General

This annex

issues necgssary to survive radiation environments (see Figure A.1). Some of these issues include, but

not limited t

A.2 Syst
Radiation e
typically flo
Definitions

a) Displag

A sem

neutron fluence is usually a manmade radiation source enerated by nuclear weapons. The pr

fluencd
Van Al

b) Doser:
An ion
nuclea
contrib
are prg

c) Electro

Electro
explosi

— did

g

provides radiation-hardening guidance to the design process IPT by addressing the concérns

p, total ionizing dose, dose rate, neutrons, electrons, protons, heavy ions, etc.

em/analysis/environmental

ffects are application-dependent. The precise level of each type of radiation environmental eff
vs down from the system performance specification. The flow-dowh may involve some anal
pf each of the radiation environmental effects are presented below.

ement damage

conductor and material failure mechanism caused by neutron fluence and/or proton fluence.

is a naturally occurring phenomenon that is observed during solar flares or in orbit through
en belt.

hte

zation dose delivered as a function.of time such as high-dose rate resulting from a mannj
event or low-dose rate resulting)from a natural ionizing radiation environment. The m

Ltors for high-dose rates are gamma rays and x-rays. The major contributors for low-dose r

tons and electrons.

magnetic pulse (EMP)

magnetic radiation\generated by the interaction of gamma radiation produced by a nud
on with the atmosphere or conductive material in space. Some of the types of EMP are

stem-generated electromagnetic pulse (SGEMP),

charge electromagnetic pulse (DEMP),

and
are

ects
SiS.

The
bton
the

ade
ajor
btes

lear

h' L Liod (] 1 - s 1 L | D
— Ig=aitrtoteerectromagnetc ptrse (i

d) Single event effects (SEE)

Combinations of single event upset (SEU), single event latchup (SEL), single event burnout (SEB) and
single event gate rupture (SEGR). These effects result from a heavy ion or other charged particle
travelling through an active area of a semi-conducting device depositing sufficient charge to cause one or

more o

f the effects previously described to occur.

e) Spacecraft charging

Typically, a naturally occurring build-up of electrons between two types of material or physical structure in
space that may exhibit ESD.

18
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f)  Total dose (also called total ionizing dose)

The cumulative ionizing radiation which the part experiences during its mission life. Examples of
contributing sources, from either natural causes or manmade events, are gamma rays, x-rays, protons,
electrons, neutrons and heavy ions (cosmic rays).

Shared data Supplier management

(see 3.3) (see 3.2) Test

Radiation evaluation

Parts 'selection

- Models (Figure 7)

- Computer simulations

Design margin
(see 3.1.3)

Figure A.1 — Part selection and evaluation process for radiation hardened parts

A.3 Design margin

The| design margin process often determines the robustness of the design. Technical support [and design
infofmation (e.g. critical design parameters, tolerances, allocations) aid in this process. Sone types of
analysis used to determined a design margin are

— |circuit analysis,

— |shielding analysis,

— | system analysis;

— | part radiation data analysis,

— | SEU. analysis.

Examples of design margin validation criteria are
a) high design margin = acceptable

b) low design margin = hardness assurance
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A.4 Parts selection

The following are tools and methods to mitigate the risk of radiation effects. EEE parts and materials can be
selected for radiation hardness in the following ways:

design

radiation hardened parts;

baselines;

programme-tailored parts;

part tyf
radiatig
low SE
part teg
radiatid
exhibit
lifetime
Integrated

(Figure 2).

There are h
A.5 Tech
Successful
data from

database a
engineers g

A.6 Tech

Any new te
Some ways

parts s

e de-ratings;

n data available;

U rates;

ting;

n analysis;

high design margin;

buys.

Circuits require more attention during the selection (process than most semiconductor dey

Bensitive technologies can be used but will dependwon'the circuit as well as the system applica
andbooks and databases available in the industry-that can help in the selection process.

nical support
implementation of radiation hardéned parts analysis will require a significant amount of sup
arious sources. The sourcesto .obtain radiation information can be derived from the com

nd supplier management infofmation. Design information required can be obtained from the de
nd the test data will be critical and can be costly to obtain.

nology insertion

chnology used.in a radiation environment should be assessed for its radiation hardness capab
to assess the radiation hardness are

Blection (3.1.8),

ices
ion.

port
mon
sign

lity.

supplie

r management (3.2.2).

A.7 Life cycle cost

The semiconductor technologies are moving, e.g. from higher operating voltages (currently 5 V) to lower
operating voltages. This evolution, coupled with future changes in the design or technology of the part, could
have considerable impact on the radiation characteristics. This growth of semiconductor technology has the
potential to compromise future design applications, as well as existing designs, and to impact costs over the
life cycle of the product. Other changes significant to the life cycle of these parts include scaling down to
smaller feature size and die topology reductions.
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A.8 Validation/traceability

Radiation performance can be validated by testing and/or analysis.

Traceability of radiation performance may be accomplished in the following manner:
— engineering documentation;

— production control documentation;

nrocace-controal doactmantation-and-charad-dats
SOMMTro-aoCu e tattorara—oSrarea—tatar

ISO 14621-1:2003(E)
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Annex B
(informative)

Parts selection checklist

The parts selection checklist informs the reader of the subjects that should be assessed or evaluated when
developing a parts plan. The elements listed below represent a general checkllst which when combined with

Annex C can—form—a—basis—to—atdit—or—review—internat—or—externat cuppllcllouuuunuaw.m or—contractor
capabilities
a) Review performance specification

b) Produg
— Pr

— Al

t specification
bvide parts requirement

levels of application (environments)

— Maintain traceable documentation from performance specification to’part level

c) Genera
d) Techng
e) Assess
— Hi
f) Obsole
— Lif
— As

te parts control plan

logy insertion strategy decision process
current technology

phlight part issues/risks

scence risk mitigation plan

b of type buys

sess alternatives

g) Provide decision for new teghnoelogy

— As
— Cs

h) Highlig

sess technology/road map
n require.emerging technology

ht techinology strategy and obsolescence

a5t on L vela-cact
T

a_oNo
T O HTC— Ty Cro—Coot

i) Evaluate design process/design margin

i) Initiate

parts selection process

k) Identify the bill of material (BOM), risk issues

— Redesign

— Emerging technology

— Availability
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Annex C
(informative)

Subcontractor/supplier management checklist

ISO 14621-1:2003(E)

This checklist is provided for information only and is typical of checklists used with ISO 9000 and other
industry-accepted standards. It may be used individually or in conjunction with Annex D, in which case some

dup feation fray exist:

Tabje C.1 (Part I) focuses on company quality assurance system provisions, while Table C.2 (Part|ll) is typical

of hprdware elements, such as EEE parts.

Table C.1 — Part I: Subcontractor assessment checklist

Number |Subcontractor assessment Yes No N/A

1.1 Process controls

1.1. Quality management plan for subcontractor/contractor

1.1.1.1 Does the subcontractor have a quality management plan?

1.1.1.2 Does the subcontractor have support and involvement, of management in
implementing and maintaining the quality management plan?

1.1.1.3 Does the subcontractor have a documented and implemented plan to select
“world class” suppliers?

1.1.1.4 Does the subcontractor review the supplier's’quality management plan?

1.1.1.5 Does the subcontractor verify that the~supplier's quality management plan
has the support and involvement\of the supplier's management in
implementing and maintaining the-plan?

1.11.1.6 Does the subcontractor verify)that communication exists at the supplier
between design, fabrication,-.test, and field regarding performance, quality,
reliability and failure apalysis using statistical techniques?

1.1.1.7 Does the subcontractor determine if the supplier's quality management plan
charters an jnternal control board or procedure that maintains
communication-between groups, evaluates data [statistical process control
(SPC), reliability, screening, failure analysis, etc.], determines corrective
action and‘ymaintains records?

1.1.1.8 Does>the subcontractor have the name of a key contact in the internal
control board?

1.1.1.9 Does the subcontractor verify that the supplier's quality plan establishes
clear lines of authority and responsibility?

1.1.1710 poes e subcontractor veriny that the suppliers quality pPlan proviaes 10r
periodic internal audits?

1.1.1.11 Does the subcontractor review the supplier's quality documentation
procedures?

1.11.1.12 Does the subcontractor determine if the supplier has completed a self-
assessment of his/her quality management plan

1.1.1.13 Does the subcontractor evaluate the supplier's self-assessment

1.1.1.14 Does the subcontractor determine if the supplier is certified for ISO 9000 or
equivalent ISO standards?
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Table C.1 (continued)

Number [Subcontractor assessment Yes No N/A

1.1.1.15 Does the subcontractor evaluate the supplier's preventive maintenance

procedure?

1.1.2 Statistical process control (SPC)

1.1.2.1 Does the subcontractor select suppliers with wafer fabrication and assembly
lines in continuous, high-volume production?

1.1.2.2 Does the subcontractor determine if the supplier has documented and
III|.J:UIIIUIItU\‘JI d v:all Uf SPC fUl VVGfUI (JIIGI GDDUIIIb:y PIUUUDO OtUPO?

1.1.2.3 Does the subcontractor evaluate the supplier's SPC to determine if sufficient
control exists for at least the following wafer fabrication steps:
\Wafer
EPI layers

Wafer backside preparation

Masks

Photolithography

Diffusion

on implantation

Annealing

Oxide deposition/growth

Nitride deposition

Polydeposition

[Metal deposition

Dielectric etch

Polyetch

Metal etch

Rework

Wafer parametric data

|_ot acceptance results

Reliability testaesuilts

1.1.2.4 Does the subcontractor evaluate the supplier's SPC to determine if sufficient
control exists for at least the following assembly steps:

Materials

filoa ol
TG

TP
CPOSTOom

Wafer mount

Wafer saw

Visual

Die attach

Wirebond

Die encapsulation

Visual
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Number

Subcontractor assessment

Yes

No

N/A

Moulding compound process

Plastic encapsulated microcircuit (PEM)

Lid attachment (hermetic)

Lead trim and form

Lead finish

Hermeticity

Internal water vapour

Electrical test

Mark

Dimensions

Does the subcontractor's supplier evaluation criteria recognize ~the
effectiveness of paperless manufacturing lines with computer-aided
manufacturing (CAM) systems?

Does the subcontractor's supplier evaluation criteria recognize the
effectiveness of computer- automated SPC chart generation?

Does the subcontractor request copies of current SPC centrol charts?

Does the subcontractor review the supplier's documented SPC goals and
metrics?

Does the subcontractor review the supplier's\periodic progress reports on
SPC goals?

Does the subcontractor review the supplier's procedures for determining
target values at critical process nodes?

Does the subcontractor review-the supplier's procedures for responding to
deficiencies?

Continuous improvement

Does the subcontracter verify that the supplier has a documented and
implemented plan.for‘continuous improvement?

Does the subeontractor verify that a continuous improvement feedback loop
exists from'test and field operations to design and fabrication regarding yield,
performance and reliability?

1.1.8.3

Doesrthe subcontractor review the supplier's process/product improvement
projects?

1.1.8.4

Does the subcontractor review process/product improvement metrics?

1.1.8.5

Does the subcontractor request data on specific process/product

improvements and the resulting feedback from field data?

1.1.3.6

Does the subcontractor's supplier evaluation criteria recognize the
effectiveness design of experiments (DoE)?

1.1.3.7

Does the subcontractor have expertise to review and evaluate the supplier's
use of wafer fabrication and assembly yield models (such as Moore, Murphy,
Poisson, Seeds, or supplier developed)?

© 1SO 2003 — Al rights reserved

25


https://standardsiso.com/api/?name=cb9de089f034b0674f901e92f9084154

ISO 14621-1:2003(E)

Table C.1 (continued)

Number

Subcontractor assessment

Yes

No

N/A

1.1.4

New product development

1.1.4.1

Does the subcontractor review the supplier's concurrent engineering teams
that are used to develop new parts?

1.1.4.2

Does the subcontractor review the supplier's use of proven design rules and
standard cells that incorporate process variation statistics?

1.1.4.3

Does the subcontractor review the supplier's methodology of incorporating

Liolailifsiclatoat 4 4 <l 4 A fiold toto ol 1 4 PUPR |
Crautity data Mo teSthTg,;, prouatiuiT arnta et o U Sy TarcsS ur-staraard

cells?

1.1.4.4

Does the subcontractor determine if it is supplier policy to qualify all new
parts through reliability testing

1.1.4.5

Does the subcontractor have an acceptable procedure to qualify industrial
grade ceramic parts (in particular, regarding the following)?

Does supplier produce equivalent military grade part?

s industrial grade part fabricated on same wafer fabrication line as military
grade part?

s industrial grade part assembled on same line as military grade part?

s the industrial grade part a downgraded military grade part?

Pre-cap visual check performed on 100 % parts

Fine and gross leak test performed on 100 % parts

Final electrical tests performed at —40 °C, room temperature and +85 °C or
better

High temperature operating life

Thermal shock

Temperature cycling

\Vibration

Acceleration

FESD sensitivity

Solvent resistance

Bond strength

Die shear

Solderability

| ead integrity

alt’atmosphere

External visual on 100 % parts

1.1.4.6

Does the subcontractor have an acceptable procedure to qualify plastic
encapsulated parts (in particular, regarding the following)?

Electrical test at minimum, room and maximum temperatures

Preconditioning procedures

High temperature operating life

Thermal cycling

Bond pull

26
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Number |Subcontractor assessment Yes No N/A
Ball shear
Die shear
Highly accelerated stress test (HAST)
Autoclave
ESD sensitivity
Solderability
Salt atmosphere
Lead integrity

1.1.9 Quality control

1.1.5.1 Does the subcontractor have an acceptable procedure to screen hermetic
ceramic parts (in particular, regarding the following)?
Pre burn-in electrical
Burn-in
Final burn-in electrical
External visual check

1.1.5.2 Does the subcontractor have an acceptable procedure to screen plastic
encapsulated parts (in particular, regarding the followjng)?
Pre burn-in electrical
Preconditioning
Burn-in
Final burn-in electrical
External visual check

1.1.%.3 If the subcontractor allows'the deletion a qualification or screening step listed
above, does the subcontractor have sufficient test data to justify omitting the
step?

1.11.9.4 Does the subcontractor obtain copies of the supplier's qualification test data
for new parts?

1.1.$.5 Does the subcontractor re-qualify a part when processes or materials are
changed?

1.1.5.6 Doges'the subcontractor have sufficient expertise to review and evaluate the
supplier's failure analysis on failed parts to determine the physics of failure?

1.1.9.7 Does the subcontractor review the supplier's corrective action plan to correct
defects or out of control processes?

1.1.5.8 Does the subcontractor review the supplier's change control programme for
designs, processes and materials?

1.1.5.9 Does the subcontractor receive notification when any changes occur to
designs, processes, or materials?

1.1.5.10 Does the subcontractor receive notification when problems with parts are
identified and subsequently resolved?

1.1.5.11 Does the subcontractor require the supplier to have a quality-monitoring
programme that periodically performs reliability tests on samples taken from
the production lines?
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Table C.1 (continued)

Number |Subcontractor assessment Yes No N/A

1.1.5.12 Does the subcontractor receive copies of the periodic quality monitor
reports?

1.1.5.13 Does the subcontractor use industry standard packages?

1.1.5.14 Does the subcontractor review problem alerts and responses on the
supplier's parts or processes?

1.1.5.15 Does the subcontractor have a list of recommended replacement parts?

1.1.5.16 Does the subcontractor perform additional testing when a replacement part
s used?

1.2 Part qualification

1.2.1 Selection criteria

1.2.1.1 Did the subcontractor follow the supplier selection criteria described in the
subcontractor's parts management plan?

1.2.1.2 Did the subcontractor follow the part selection criteria described in the
Subcontractor's parts management plan?

1.2.1.3 Does the subcontractor's evaluation of part qualification and screening,data
follow the documented procedures in the subcontractor's parts management
plan?

1.2.1.4 Does the subcontractor have sufficient data to ensure that the subsystem will
meet all electrical performance requirements using the selected parts?

1.2.1.5 Does the subcontractor have sufficient data to ensure that'the subsystem will
meet all thermal requirements using the selected parts?

1.2.1.6 Does the subcontractor have sufficient data to ensure’that the subsystem will
meet all mechanical requirements using the selected parts?

1.2.1.7 Does the subcontractor have sufficient data\te ensure that the subsystem will
meet all reliability requirements using theselected parts?

1.2.1.8 Does the subcontractor have sufficient data to ensure that the subsystem
has acceptable compatibility of materials and processes using the selected
parts?

1.2.1.9 Does the next level assemblytequire performance of the part that is near the
Specification limits or is-there sufficient margin?

1.2.1.10 Are there multiple seurces for the part?

1.2.1.11 Does the subc€ontfactor provide adequate assurance that the part will be
pvailable for\both the short and long term? If not, is there an acceptable
pbsolescence plan?
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Table C.2 — Part II: Supplier assessment checklist for EEE part

Number |Supplier assessment Yes No N/A

1.1 Process controls

11.1.1 Quality management plant

11.1.1.1 Does the supplier have a documented and implemented quality
management plan?

11.1.1.2 Does the supplier have support and involvement of management in
implementing and maintaining the quality management plan?

1.11.3 Does the quality management plan require communication between
design, fabrication, test, and field regarding performance, quality, reliability
and failure analysis using statistical techniques?

1.11.4 Does the quality management plan charter an internal control board (i.e.
similar to a technical review board) that maintains communication between
groups, evaluates data (SPC, reliability, screening, failure analysis, etc.),
determines corrective action and maintains records?

1.111.5 Will the supplier supply the name of a key contact in the internal control
board?

1.11.6 Does the quality plan establish clear lines of authority and responsibjlity?

nin.z Does the quality plan provide for periodic internal audits?

1.11.8 Does the quality plan require documentation of auditss and follow-up
actions?

1.11.9 Has the supplier completed a self-assessmént of his/her quality
management plan?

1.1]1.10 | Are the results of the self-assessment offthe quality management plan
available for review?

1.111.11 Is the supplier certified for ISO 9000 or-equivalent ISO standards?

111]1.12 | Does the supplier have an effective’ preventive maintenance procedure?

1.1)2 Statistical process control (SPC)

11.1J2.1 Are the supplier's waferfabrication and assembly lines in continuous, high-
volume production?

11.1)2.2 Has the supplier documented and implemented a plan of SPC for wafer
and assembly-process steps?

11.11)2.3 Does thé “supplier have sufficient SPC control for at least the following
waferd{abrication steps?

Wafer
EPI layers
Wafer backside preparation
Masks
Photolithography
Diffusion
lon implantation
Annealing
Oxide deposition / growth
Nitride deposition
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Table C.2 (continued)

Number |Supplier assessment Yes No N/A

Poly deposition

Metal deposition

Dielectric etch

Poly etch

Metal etch

ework

Wafer parametric data

|_ot acceptance results

Reliability test results

11.1.2.4 PDoes the supplier have sufficient SPC control for at least the following
pssembly steps?

Materials

Thick film deposition

Wafer mount

Wafer saw

\Visual

Die attach

\Wirebond

Die encapsulation

\Visual

Moulding compound process

PEM

| id attachment (hermetic)

|_ead trim and form

|_ead finish

Hermeticity

nternal water vapeur

FElectrical test

Mark
Dimensions
11.1.2.5 D.?‘ei the Sl‘JppIie.r ha}\r/\eﬂ ?n\paperlesi,s manufacturing line with a computer-
UEU THATTUTALIUTITTY (& ANT o y ottt
11.1.2.6 Does the supplier use computer-automated SPC chart generation instead
of manually plotted SPC charts?
11.1.2.7 Is the supplier willing to provide copies of current SPC control charts?
11.1.2.8 Does the supplier have documented SPC goals with metrics?
11.1.2.9 Does the supplier have periodic progress reports on SPC goals?

11.1.2.10 |Does the supplier have documented procedures for determining target
values at critical process nodes?

1.1.2.11 Does the supplier have a documented procedure for responding to
deficiencies?
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Table C.2 (continued)

Number |Supplier assessment Yes No N/A
11.1.3 Continuous improvement
11.1.3.1 Does the supplier have a documented and implemented plan for
continuous improvement?
11.1.3.2 Does a continuous improvement feedback loop exist from test and field
operations to design and fabrication regarding yield, performance and
reliability?
”1 33 : :GD thU DUVV:;GI Idclltlflcd D’JCL;;I‘;U ’JI\J\/UOOIIPIUdubt ;IIIPIUVCIIIGII: ’JIUjUL;tO'..’
11.1]3.4 Does the supplier have process/product improvement metrics that show

appropriate improvements over time?

11.113.5 Is the supplier willing to provide data on specific process/product
improvements and the resulting feedback?

11.11]3.6 Does the supplier utilize design of experiments (DoE)?

11.113.7 Does the supplier use a wafer fabrication and assembly yield model

developed specifically for his/her processes instead of a standard model
(such as Moore, Murphy, Poisson, Seeds, etc.)?

.14 New product development

11.144.1 Does the supplier utilize concurrent engineering teams when developing
new parts?

11.1}4.2 Does the supplier use proven design rules and\standard cells that

incorporate process variation statistics?

11.144.3 Does the supplier incorporate reliability data.from testing, production and
field into design rules or standard cells?

.1}4.4 Is it supplier policy to qualify all new parts through reliability testing?

11.14.5 Does the supplier have an acceptable procedure to qualify industrial grade
ceramic parts (in particular, with.redard to the following):

Does the supplier produce equivalent military grade part?

Is industrial grade part-fabricated on same wafer fabrication line as military
grade part?

Is industrial grade part assembled on same line as military grade part?

Is industrial’grade part a downgraded military grade part?

Pre-cap visual check performed on 100 % parts

Fine'and gross leak test performed on 100 % parts

Einal electrical tests performed at —40 °C, room temperature and +85 °C or
better

High temperature onerating life
=) } 1 =)

Thermal shock

Temperature cycling

Vibration

Acceleration

ESD sensitivity

Solvent resistance

Bond strength
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Table C.2 (continued)

Number

Supplier assessment

Yes

No

N/A

Die shear

Solderability

Lead integrity

Salt atmosphere

External visual on 100 % parts

11.1.4.6

0es the supplier use acceptable procedures to qualify plastic
encapsulated parts (in particular, regarding the following)?

Flectrical tests at minimum, room and maximum temperatures

Preconditioning procedures

High temperature operating life

Thermal cycling

Bond pull

Ball shear

Die shear

Highly accelerated stress test (HAST)

Autoclave

FESD sensitivity

Solderability

Salt atmosphere

| ead integrity

1.5

Quality control

11.1.5.1

Does the supplier use acceptable procedures to screen hermetic ceramic
parts (in particular, regarding the following)?

Pre burn-in electrical

Burn-in

Final electrical

External visual

11.1.5.2

Does the~ sUpplier use acceptable procedures to screen plastic
encapsulated parts (in particular, regarding the following)?

Pre burn-in electrical

Preconditioning

Burn-in

Final electrical

External visual

11.1.5.3

If the supplier does not or will not perform a qualification or screening step
listed above, does the supplier have sufficient test data to justify omitting
the step?

11.1.5.4

Is the supplier willing to provide qualification test data for new parts?
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Number |Supplier assessment Yes No N/A

11.11.5.5 Is it supplier policy to re-qualify a part when processes or materials are
changed?

11.1.5.6 Does the supplier perform failure analysis on failed parts to determine the
physics of failure?

11.11.5.7 Does the supplier have a corrective action plan to correct defects or out-of-
control processes?

”1 58 DUUD thc OUPP:;CI hGVC d bhal Iuc \;Ulltl U: 'JIUSIGIIIIIIG fUI dca;ullc,
processes and materials?

11.1}5.9 Is the supplier willing to notify customers when any changes to designs,
processes or materials occur?

11.145.10 Is the supplier willing to notify customers when problems with parts are
identified and subsequently resolved?

11.1]5.11 Does the supplier have a quality-monitoring programme that periodically
performs reliability tests on samples taken from the production lines?

11.11]5.12 | Are copies of the periodic quality monitor reports available?

11.145.13 Does the supplier use industry standard packages?

11.115.14 Does the supplier have excessive problem notification/alerts on his/her
parts or processes? Are responses to alerts acceptable?

11.1]5.15 Does the supplier (or subcontractor) have a list of reeommended non-MIL
replacement parts?

11.115.16 Does the supplier recommend additional testing when a replacement part
is used?

1.2 Part qualification

1.211 Design

11.2}1.1 Were proven design rules or standard cells used for the design of the part?

1.211.2 Was reliability data from testing, production and field incorporated into the
design rules or standard eells for this part?

11.21.3 Did the supplier exercise sufficient design control, verification, prototyping
and qualification for the part?

11.2]1.4 Did the supplier include the full operating temperature range in the part
design?

11.2]1.5 Hastmaterial compatibility been addressed in part design (in particular,
regarding dissimilar metals used in wire bonding)?

11.2]1.6 Are cleaning materials compatible with part materials, both internal and
external? In particular, will cleaning materials corrode part materials? Have
long-term effects been considered?

11.2.1.7 Were coefficients of thermal expansion considered when designing and
processing parts?

11.2.1.8 Are there any potential areas where part reliability may be effected during
environmental stress testing due to mismatches in coefficients of thermal
expansion?

11.2.1.9 Does the next level assembly require performance of the part that is near
the specification limits or is there sufficient margin?
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Table C.2 (continued)

Number |Supplier assessment Yes No N/A
1.2.2 Manufacturing
11.2.2.1 Is the part a high-volume, continuous production, catalogue part?
11.2.2.2 Does the supplier use statistical techniques to establish, control and verify
fabrication processes and performance characteristics?
11.2.2.3 Are the processes and equipment used to fabricate the part common to a
family of parts?
1.2.2.4 Are there multiple sources for the part?
11.2.2.5 PDoes the supplier provide adequate assurance that the part will be

pvailable for both the short and long term? If not, is there an acceptable
pbsolescence plan?

11.2.2.6 Does the supplier have documented procedures to inspect and control
materials used to fabricate the part?

11.2.2.7 PDoes the supplier have documented process instructions, lot travellers and
SPC control points for wafer fabrication? In particular, is there sufficient
control for at least the following steps?

\Wafer

EPI layers

\Wafer backside preparation

Masks

Photolithography

Diffusion

on implantation

Annealing

Oxide deposition/growth

Nitride deposition

Polydeposition

[Metal deposition

Dielectric etch

Polyetch

Metal etch

Rework

Wafer parametric data

of acceptance results

Reliability test results

11.2.2.8 Does the supplier have documented process instructions, lot travellers and
SPC control points for hermetic part assembly? In particular, is there
sufficient control for at least the following steps?

Wafer mount

Wafer saw

Visual

Material composition

34 © IS0 2003 — All rights reserved


https://standardsiso.com/api/?name=cb9de089f034b0674f901e92f9084154

ISO 14621-1:2003(E)

Die attach

Wirebond

Die encapsulation

Visual

Lid attach

Lead trim and form

Lead finish

Efectricattest

Hermeticity

Internal water vapour

Mark

Dimensions

1.2

2.9

Does the supplier have documented process instructions, lot travellers and
SPC control points for moulded part assembly? In particular, is there
sufficient control for at least the following steps?

Wafer mount

Wafer saw

Visual

Lead frame composition

Die attach

Wire bond

Visual

Epoxy moulding compound composition

Moulding process parameters

Postmould cure

Deflash

Lead trim and fofm

Lead finish

Electrical test

Mark

DPimensions

1.2

Test

1.2

HUVV UIUUD i.;IU buppﬁcl quailfy i.ilﬁ pdli. Ii’ Ii. ;b ;Ildubil;di Uldu‘ﬁ ;IEIIIIU“b
ceramic (in particular, regarding the following)?

Does the supplier produce equivalent QML/QPL grade part?

Is the industrial grade part fabricated on the same wafer fabrication line as
QML/QPL part?

Is the industrial grade part assembled on the same line as QML/QPL part?

Verify that industrial grade part is not a downgraded QML/qualified parts list
(QPL) part

Pre-encapsulation visual check performed on 100 % of parts
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