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Organization

Fiber Optics/Photonics Development SMT Assembly

Project Parts Engineers Advanced Packaging Laboratories Rapid Response rework

EEE Parts Laboratories I\N/lanot_eclhanlogy Board/Box Design
Failure Analysis aterial science

Approximately 40 scientists, engineers, technicians, and students
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Parts Engineering Process

Concept Develop I&T/Ops
Mission Design, Build, Verify, .
Parts I g L |]|:> Mission
“need” Syst.em Assemble, .Integrate, SUCCEsS
Design Test Validate, Operate
_ *Packaging _
*Space Environment *Parts Selection/Reliability *Post Delivery
Analysis Parts List Support (l.e., failure
*Mission analysis)

Requirements
*Risk Management
*Technology
Alternatives/Trades

Parts Acquisition
*Manufacturer Surveillance
*Parts Test (e.g., Radiation,

Environment,etc.)

*GIDEP/Alert Monitoring
L ogistics

People

Standards (customer,

Requirements, Procurement,
Test, etc.)

Knowledge Management
(EPIMS, Research Inventory, Alerts)

Parts Facilities (Fa
Lab, Logistics)
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MA Parts Engineering Process-Issues

Concept I&T/Ops

Mission Design, Build, Verify,
System Assemble, Integrate,

Design Test Validate, Operate

4 1. Vishay Resistor —by manufacturer (procurement process) found in I&T
2. ATC Capacitors-by manufacturer (procurement process) found in I&T
3. Optocoupler- by designers (parts selection-space environment) in 1&T
4. DC/DC Converter- by designers (parts selection-space environment) in I&T
5. DC/DC Converter (MFL)-by designers (application of part) found in 1&T
P 6. LM 136-by manufacturer (procurement process-screening) found in I&T ©
10,000 T FPGA-by designers (application of part) found in I&T o
E 8. GPS Receiver-by designers (parts selection) found before I&T
$ R 9. Digitizer Boards-by designers (parts selection) found:before 1&T
H 1,000 The goal is to catch the
0] EEE parts issues here
LF: 100 i (le., Des!qn in Qualit

Time
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EEE Parts Standards

The existing specifications, of which, there are
more than 700, are either stored in filing
cabinets, websites or internal filing systems.

— The Standards System comprises of guidelines,
procurement and screening specifications:

 The Guidelines provide the requirements for screening, lot
acceptance testing and qualification testing for individual
families of EEE parts. Based on three grade levels (i.e.
Grade 1,2 and 3)

— The grade levels establish reliability levels for the mission type.
Grade 1 is the highest and Grade 3 is the lowest.

— New guidelines for selection, screening and qualification
established. Old system used as basis guidelines. The new
document consist of new technical information, project
experiences and new ISO format.

3/3/2003



EEE Parts Standards

3/3/2003

Procurement specifications for thermostats, connectors, relays and

heaters are very popular.

— The procurement specifications are being converted to electronic format
and will eventually be placed into our database.

Screening specifications are obsolete. Most datasheets have been

updated and test facilities have incorporated new test procedures
and methods that have outdated the existing specifications.
— OQOur plans are to discontinue the obsolete screening specifications.

— As new projects are developed, new specifications will be incorporated
into our QMS or master catalog. All specifications are approved by the
GSFC standards committee.

Test methods (i.e., burn-in, DPA, PIND, etc.) that are used in the

GSFC EEE Parts Analysis Laboratory are being converted to work
Instructions (IAW 1SO).

— We also consider adoption of “NASA approved” standards from other
Centers or external bodies.



« Carbon copy of the previous Code
311 system except that we are using
QMS process to document the
procedures and guidelines.

— Described in Code 562-PG-8700.2.7

— Examples of the records that are
associated with the overall system
includes:

* 562-WI....Procurement Specifications
* 562-PG....Guidelines
 G562PXXX....Part Identification
Number
 Astime/resources are available the

old documents will be converted.
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Old System to New (ISO)

311-INST-001
REVISION A

INSTRUCTIONS FOR EEE PARTS
SELECTION, SCREENING, AND
QUALIFICATION




New Capabilities

<1}
i

= * As new capabilities
are added to the
— Office, such as the
~iberoptics/Photonics
_aboratory, new
N procedures and
specifications will be
established, posted
and maintained by the
Office.
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COTS Challenges

 Manufacturers of commercial and

i military or aerospace graded
components employ different

Screening | Environm. Stress DPA Ideo'OgleS regardlng quallty and
e l N reliability issues of their products,
g | foreihe || b T which can be described as
foe] I et R el “produce-it-right” and “produce-it-
el [ e I to-rules plus test-it-right”
] (e approaches.

=2 * Most PEM manufacturers rely on
Bk built-in reliability design and

thorough process control, leaving
testing and verification of quality
and reliability of their product to
the end users.

* For these reasons, use of PEMs in
high reliability systems is always a
risk, and the purpose of
qualification and testing of PEMs
IS to mitigate these risks against
known failure mechanisms in
project-specific conditions.
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Manufacturer's Assessment

* Presently using DSCC listing
of qualified vendors, the NASA
Preferred Parts Selection List
(NPSL) and the GSFC
Procurement Specification
Qualified Parts List Directory
for information regarding our
suppliers.

 Plan to augment the
mentioned repositories using
information and assessments
provided by Supplier Audit
Contract (SAC) and project
related audits. The information
will be inserted into a
database.
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YN Manufacturer’s Information

NASA Electronic Parts and Packaging Program

Technology Information for Future NASA Missions
Search |
Feedback Site Map Help

Home Parts Packaging Radiation Publications Calendar Experts Login

rour Path; Horme » Manufacturers Information Input

Enter Manufacturer / Part Information:

Advanced Search

Project Name:! |Sample Project 4 »]

Publications Search

Experts Search Instrument: |

Tasks Search
Al e rManufacturer Im
Mame:

Lalendar Search

PEMs Information rManufacturer
Database Part Mo,

Manufacturers Survey
ot Upload Part

Data Sheet

\i
fu]
=
Lir]
o

Manufacturers Survey
Rewiewr

Generic Part
Mo,

Flight Part
Mo,

Date Code:

Wafer Lot
Code;

Radiation
Report (URL):

Qualification
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:  Edit  Wiew Favorites  Tools  Help |J.ﬁ.ddress Ij G |JLinks ”” 4= Back - ”[I

NASA Electronic Parts and Packaging Program

Technology Information for Future NASA Missions
Search |
dback Site Map Help

ne Parts Packaging Radiation Publications Calendar Experts Login

- Path: Home » Manufacturer Yiew Form

View Manufacturer Assessment:

dvanced Search

o Manufacturer Cage Code Survey Date Surveyor MAI
iblications Search
perts Search T1 12345 16-Jan-03 Coerrington, Cheryl 0.0
TI 12345 17-1an-03 Cerringtan, Cheryl 0.1
isks Search —
lendar Search TI HPOo1 29-Aug-02 Derringtan, Cheryl 0.3

put PErs Data
it PEMs Data

ew PEMs Data
sarch PEMs Database

ewr Manufacturer
ssessment

anufacturers Survey Form
anufacturers Survey

view
Parts | Packaging | Radiation | Publications | Calendar | Experts
Admin Login | Beguest &ccount | Feedback | Sike Map | Help | Search
' Program Manager: Chuck Barnes, Jet Propulsion Laboratory
onsible NASA Official: Darryl Lakins, Goddard Space Flight Center
:ite Comments; Webh Development Tear
Modified: February 24, 2003

AETD IT Security Panner
MASA Privacy Statermnent

NMASAfMEPP PROGRAM © 2001 - 2003 Webworld Studios




Parts Selection Info

» Parts are selected by the design engineers.
They may use standard parts from NSPL or
the preferred parts list (i.e., PPL21).

 Code 562 assigns a Parts Engineer to work
with each project and advise on parts
N E}) issues, develop plans, and provide

procurement support including scheduling of
] parts deliveries and other tasks (screening,
qualification, etc.).

« The Parts Engineer meets with the
. designers, instrument managers and system
assurance managers on a regular basis.

e —— = « Goddard Space Flight Center 311-PEM

instructions (soon to be 562-PG-8700)
R— provides guidance to projects regarding
T e T e parts selection and is the document most
@ e used by Code 562 parts engineers.
N et K ek —  Three most important elements are screening,

environmental stress testing (or qualification),
and DPA.

* The major elements of screening are electrical
testing and burning-in (BI).

e The major elements of environmental stress
testing (EST) are multiple temperature cycling,
radiation testing, high temperature operational
life test (HTOL), and highly accelerated stress
test (HAST) in moisture environments.

il -
W] | BB ~ S nen (6 e s T

3/3/2003 14

GNP Preferved Fare List




Database

e Parts Library- that

provides information
regarding parts use,
testing and lessons

learned.

EEE Parts Research-that T
provides information
associated with emerging

technologies so that
NASA engineers are
given a sneak preview of
the reliability of new
“sweet” parts.
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1
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‘Whnilmpape: | File Size: F21KE | File Dale: 10010095
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Database

=l0ix
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e [ ] e rven oo s chmg] e :
@ NASA Blectronic Parts and Packaging Program
b & Project Related
Content Search Results:
Advurced Seacch Desplaying results 1- 2 of 2 matches for *rf copectors®
L] Monthly i
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Tk Search 2 Manthly [ 1
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i ~ Specs and Guidelines
ocument Search Results:
NASA Parts Selection List Results:
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NASA Parts
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System (portal) search is
capable of searching multiple
databases, filing systems and
websites simultaneously. The
results are arranged so that
the user can view related
information regarding a EEE
parts.

Example:

— “RF connectors” was the
search term.

— The system provided the user
project related information,
specific standards and
guidelines, research
documents and specific part
information.
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Reguested Information

Activity by Search Engines with Search Phrases Detail

e Google search
statistics indicate
that NASA
specifications and
MILSPECs are
very popular.

« The NEPP portal
receives a lot of
hits and referrals
that pertain to
specifications.
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Phrases
mil-c-27500
tin whiskers
electronic parts
d38999
m38510
rir07
m83513
resistor manufacturer
m39014
rwr81
tin whisker
cwr09

cuinterconnect_evalrep
ort.htm semspec

nepp

intel
mil-dtl-38999
rir05

understanding whisker

phenomenon

stereo parts

inductor manufacturer

Referrals
123
103

77
66
59
56
56
53
50
48
46
44

1

41

8
38
38
37

35
35

0.44%
0.37%
0.28%
0.24%
0.21%
0.20%
0.20%
0.19%
0.18%
0.17%
0.17%
0.16%
0.00%

0.15%
0.03%
0.14%
0.14%
0.13%

0.13%
0.13%
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VisIts

Visitors Trend Top Countries by Visits

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

1 3 5
B unitedstatesius] I Japan[IP| I unitedKingdom[UK] I Canada[CA] B worldwide[*]

Visit Summary

Visits 88,254
Average per Day 416
Average Visit Length 00:18:13
Median Visit Time 00:03:44
International Visits 34.38%
Visits of Unknown Origin 0.02%
Visits from Your Country: United States (US) 65.59%
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Challenges

Review, Sort and Conversion of hardcopies to electronic
documents.

Insertion of documents into database that is linked with
Standards website to ensure all documents are
accessible from the either the standards website, GSFC
GDMS and the NEPP portal.

Establishment of new standards as new capabilities
come online.

Staying abreast of the changes that industry is making to
facilitate adoption of new standards.

Monitoring our suppliers and understanding the complete
supply chain from forecasting and obsolescence; to
procurement and handling.
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