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e MISSION:

— Under the Defense L ogistics Agency

— Supportsthe military warfighter with spare
parts

— Managesthe DoD Standardization Program for
assigned specifications and standards

— Over 900,000 electronic partsin theinventory
system



(DSCC-VA) DOCUMENT
STANDARDIZATION UNIT

o Specification Preparing Activity (SPA)

 Responsiblefor over 8,000 engineering
specs and drawings on electronic parts

e Coordinatestechnical requirementswith
Industry and the military servicessNASA

e Over 1000 organizations (military, industry,
NASA) involved



HAZARDOUSMATERIAL
MINIMIZATION (HMMIN)
PROGRAM

e Monitorsuse of hazardous materialsin the DoD
standardization program

* Providesrecommendationsto various SPAs on hazardous
materialsissues
— Possible alter natives
— Minimization of use
— Industry initiatives/trends

 Program Manager
— Dr. Simon Chang (DSCC-VSS)

— (614) 692-1398 or DSN 850-1398
— likow.chang@dla.mil



Current Situation

* EXxisting specifications on low voltage, small
geometry partsprimarily tin lead solder
formulations

— Resistors, capacitors, semiconductors,
microcircuits, electronic relays/switches, etc.

— Current specsrequireatin lead alloy ( 2to 3%
minimum)
e Puretin prohibitionsdateto mid 1990s
based on mandate from the military
departments/NASA/NSA



HISTORY OF PURE TIN
PROHIBITION

« NSA, Air Force Space & Missile Center, & others
petitioned DESC (Defense Electronics Supply
Center) in early 1990sto prohibit the use of pure
tin plating
— Tin whisker phenomenon
— High risk nature of these applications
— Cost of failuretoo high

« DESC and the military departments successful
prohibited the use of puretin platingsin hundreds
of defense specificationson electronic partsand
IrequIJ)ireIead alloysif tin was used (210 3% min
ea



o Current suppliersof standard military
partswill continueto supply tin lead solders
for the foreseeable future (barring future
legidlative mandates)

« Commercial grade partsareswitchingto
puretin soldersasa quick, inexpensive drop
In replacement to comply with restrictions
In Europe and Japan



RoHS, WEEE Driving
L ead Free Solders

* |n Europeand Japan themoveto LFSsisdriving
the movement away from tin lead solders

 Oneoutcomeisthe expanded use of puretin
platings since they are viewed as an easy,
Inexpensive drop-in replacement for tin lead
solders

 However, thetin whisker problem still exists

 Nocurrent directivesin US, but commercial
electronic device suppliersarereacting to
European and Japanese efforts



SAC Alloys

e \WWork also continues on evaluation of SAC
alloys (tin silver copper alloys)

e Joint Group on Pollution Prevention JG-PP
IS currently evaluating reliability of one
SAC alloy for military/aer ospace
applications:

95.55n-3.9Ag-0.6Cu

e Many othersareevaluating proprietary
SAC alloys




CHALLENGESFOR
THE STANDARD PARTS
PROGRAM

e Puretin will remain prohibited unlessroot cause
of tin whisker growth can be defined and
mitigation methods developed

o SAC alloysif determined effective for high
reliability military & aerospace applications, will
drive a new set of standard partswith new part
numbers

 Many specsthat previously prohibited puretin
and left the solder alloy to the manufacturer will
haveto redefine existing part numbersastin lead
formulations
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

o Configuration control of new LFSsis
essential
— Must be part number differentiated
— Must avoid mixing existing stock of tin lead

finisheswith new LFSsin inventory

e Configuration control can be achieved in
the existing defense specsfor electronic
parts
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

 Part numbersin defense specsfall into two
categories

— Part number systemsin which thelead finish is
already coded In the existing part number

— Part number systemsin which thelead finish is
not coded in the existing part number
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

« Examples of the specsin which thelead finish is
part number coded:

— MIL-PRF-38534 & MIL-PRF-38535 and associated
Standard Microcircuit Drawings (SMDs)
— 5962-9951001Q2A

— MIL-PRF-55342 chip resistors
— M55342H01B1E00M

e Adding LFSswill bestraightforward and require
a new codein the existing part number system
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

 Examples of the specsin which thefinish is not
part number coded.:

— MIL-PRF-19500 Semiconductors
— JANTXV2N2222A

— MIL-PRF-39016 Relays
— M39016/10-001L
e Adding LFSswill present a greater challenge

— Existing part number will beredefined to beatin lead
alloy (no change in the part number itself)

— Codefor LFSwill be added to the end of existing part
number to differentiate
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

e Someareusing proprietary LFSalloys
— Typically information is only available from suppliers
— Customer may haveto sign a nondisclosur e statement

o For defense specsuse of proprietary alloys not
feasible

— Need to know alloy for wide use among defense OEM s

— Not practical for spares sustainment for military
customers
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

e Limited inquiriesto date on providing
standard electronic partswith LFSs

— Onereguest to develop standard microcircuit in
Vendor Item Drawing (VID) with a SAC alloy

— On hold, SAC alloy isproprietary
e At some point we anticipate requests from

both the device manufacturers and
equipment contractors

— Expect first requestsfor surface mount
components
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CHALLENGESFOR
THE STANDARD
PARTS PROGRAM

 LFSswill alsodrivechangesto solderability and
resistanceto soldering heat tests
— J-STD-002 already being modified to address LFSs

— SAC alloystypically solder at higher temperatures

— Resistance to soldering heat testswill haveto be
reviewed/modified

e Dueto higher temperatures some level of
requalification of part designsusing L FSswill be
required to verify capability

 Asnoted earlier, LFSs must have definitive part
number
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e Acquisition reform has given contractorsthe
flexibility to use commercial and modified
commercial partsin military applications

« Many commercial part suppliersare now shifting
In a big way from tin lead soldersto puretin

o Unfortunately some of these same commer cial
parts may have found their way into military and
aer ospace applicationsin thelast few years
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Other Concerns

2 Scenarios.
(1) Device supplier changes part number to reflect

switch to puretin
—  Still an issue (i.e,, tin whiskers) but at least thereis
visibility
(2) Device supplier does not changethe part
number

— May not even know that you are now getting pure
tinin lieu of tin lead

— Many buysarethrough distribution system
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Other Concerns

* Possible mitigation effortsfor commercial parts:.

— Contract clausesrequiring puretin
Identification/prohibition

— Incoming inspection

— Review by engineering support activitiesin the military
services on risks

— Retin puretin leadswith atin lead alloy

o Unfortunately none areideal solutionsand will
drive costs
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Defense specs on electronic components protect against use
of puretin lead finishes

Puretin prohibitionsin the defense specs will remain

Defense specs can react to the inevitable introduction of
L FSsand will part number differentiate

Defense specs will verify ability of LFS partsto meet
demanding military environments and higher soldering
temperatures

Commercial parts present significant problems

— Visibility issues

— Part number differentiation can not be assumed

— Switch to puretin for commercial applications
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DSCC

e Continue ban on puretin lead finishes until means
to mitigate tin whiskers are developed

e Monitor activities of JG-PP and otherson viability
of SACsfor military/aer ospace applications

o Participatein revision of J-STD-002 and changes
toresistance to soldering heat methods

« Monitor QPL/QML suppliersand add SAC alloys
to defense specification along with appropriate
testing and requalification to support DoD needs
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