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This document is a performance specification. It ia intended to provide the device manufacturers an
acceptable established baseline in order to support GoverrmIant microcircuit applications and logistic
programs. The basic docunant has been structured as a performance specification which ia supplemented
~ith detailed appendices. These appendices provide guidance to manufacturers on damonatratad successful
approaches to meeting military performance requirements. These apperxlices are included as a benchmark and
are not intended to inpose mandatory requirements.

1. SCOPE

1.1 f@&. This specification establishes the general performance requirements for hybrid microcircuits,
Multi-Chip Modules (MCM) and aimiiar devices and the verification requirements for insuring that these
devices meet the applicable performance requirements. Verification is acccsrpl ished through the use of one
of tuo quality programs (Appendix A or Appendix B). The main body of this specification daacribes the
pformence requirements and the requirements for obtaining a Qualified Manufacturers List (QML) listing.
The appendices of this specificaticm are intended for guidance to aid a manufacturer in developing their
verification program. Oetail requirements, specific characteristics, and other provisions hich are
sensitive to the particular intendad use shall be specified in the applicable device acquisition
specification.

1.2 ~ of this ~lflcatlw
. . .

. The intent of this specification ia to allou the device
manufacturer the flexibility to i~lemant best commercial practices to the nsaximun extent possible white
still providing product which meets the military performance needs. Devices that are conp(iant to this
specification are those that are capable of meeting the verification requirements wtlinad herein; and are
built on a manufacturing line uhich is controlled by the manufacturer’s quality management program and has
been certified and qualified in accordance with the requirements herein. The certification and
qualification requirements outlined herein are the requirements to be met by a manufacturer to be listed cm
the Qualified Manufacturers List (QML). The manufacturer may modify, sbstitute or delete the tests and
inspections defined herein. This is acccmplishad by beselining a flou of tests and inspections that will
assure that the devices are capable of meeting the generic verifications provided in this specification.
This does not neceaaarily mean that c~liant devices have bean a~jected to the generic performance
verifications provided in this specification, just that ccap(iant devices are capable of meeting them. It
is the msnufacturerls responsibility to insure that their devices are capable of meeting the generic
performance verifications applicable to each specified product assurance level.

Appendices A and B define tw qmlity management program that may be implemented by the manufacturer.
Manufacturers ho w+re certified under Options 1 or 2 of MI L-H-38534B have alreedy implemented the Appendix
A cpelity management progrem. Appendix B is a quality management approach utiiizing a quality review board
concept, hereafter referred to as the Technology Review Board (TRB) in this dcasnent, to modify the generic
verification, design and construction criteria provided in this specification. This appendix is similar to
MI L-H-38534B 0ption4. Appendix C defines generic perfonmsnce verifications. These verifications consist
of a series of tests and inspections uhich may be used to verify the performance of devices. They may be
used as is or modified as allwed by this specification. Manufacturer a(reedy certified under HIL-H-38534B
have implemented the Appendix C verifications. Appendix O is to be used as a guide uhen characterization is
necessary for nan technologies and for standard technology qualification. This a-ix may alao & used as
a guide in developing a test p~an for neu or existing products based on the tests and inspection of appendix
C. Appendix E defines generic design and construction criteria relative to this technology, including
rework limitations and major change testing guidance. Ap@ndix F provides statistical smp[ing, and basic
test and inspection procedures.

Beneficial corsnants (reconmandationa, additions, deietiona) and any pertinent data tthich may be of use
in inproving this docunent should be eddressd to: Oefense Electronics Supply Center (DESC-ELD),
Oayton, OH 45440, by using the Standardization Oocunant Inprovemant Proposal (DO Form ?426)
appearing at the and of this docunent or by letter.

AHSC N/A FSC 5962
~. Approval for public release; distribution is unlimited.
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1.3 wificat~. Two qual’
H, as defined below.

ty levels are provided for in this specification. These classes are K and

1.3.1 -. Class K is the highest reliabi~ity level provided for in this specification. It is
intended for space aWlications.

1.3.2 ~. Class H is the standard minimun military qus[ity level.

2. APPLICABLE DOCWENTS

2.1 The following specification and standard form a part of this
docunent to the extent specified herein. Unless otheruise specified, the issue of these docunents are those
listed in the issue of the Department of Defense Index of Specifications and Stardards (DOOISS) and
s~(ement thereto, cited in the solicitation (see 6.2).

SPECIF1CATION

MILITARY

MI L-1-46058 - Insulating Ccmpound, E

STANDARD

MILITARY

ectricat (For Coating Pr nted Circuit Ass*lies)

MI L-STD-883 - Test Methods and procedures for Microelectronics

(Unless otherwise specified copies of military stardards are availab(e from the Standardization Docunents
Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

2.2 cub~lcatl~
. .

. The fo~[ouing other Goverrwnent docunents,
drawings, and @lications form a part of this docunent to the extent specified herein. Unless otherwise
specified, the issues are those cited in the solicitation.

Handbook H4/H8 Commercial ard Goverrwnent Entity (CAGE) Handoook.

NAVSHIPS 0967-190-4010 - Manufacturer’s Designating Synbols.

ONL-38534 - Qualified Manufacturer$s List of Custom Hybrid Microc
Specification HIL-H-38536

rcuits Qual fied Under Military

(Untess other~ise specified copies of military standards are available from the Standardization Doctsnents
Order Desk, Building ~D, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

2.3 ~. In the event of a conflict between the text of this docunent and the references
cited herein (except for relattxl associated detail specifications, specification sheets, or MS standards),
the text of this document takes precedence. Nothing in this docunent, however, supersedes applicable laws
and regulations wless a specific extmption has been obtained.

2

Downloaded from http://www.everyspec.com



MI L- PRF-38534c

3. REQUIREMENTS

3.1 p~ ir en for viceS. C(ass K devices shall be capab~e of meeting the c~ass
K tests and inspections of Appedices C and E. Verification of these Performance Req~irements shat[ be
performed as described in paragrapf 6.

3.2 f!srformance Reauire-ments for C(ass H De vices. CLass H devices shat~ b capable of meeting the c[ass
H tests and inspections of Appendices C and E. Verification of these Performance Requirements shal~ be
performed as described in paragraph 4.

3.3 genera l-. The manufacturer of devices, in compliance uith this specification, shati have and use
production and test faci~ities and a verification program adequate to assure successfu~ compliance with the
provisions of this specification and the associated device acquisition specification. Adequacy of a device
manufacturer to meet the requirements of this specification sha[[ be determined by the Government qualifying
activity. The individual item requirements sha~l b? as specified in the associated device acquisition
specification and herein. Only devices which meet a([ the performance requirements of this specification
and the associated device acquisition specification acd have been adequately verified shatt be marked as
compliant and de[ivered. Monolithic microcircuits may be buitt to the c(ass H performance requirements of
this specification. Facilities and programs listed on the Qua(ified Manufacturer’s List (OIL) may be used
for the manufacture of other than compliant devices; however, any use or reference to conpl iant device
marking, class K or H certification status or this specification in such a way as to state or impty
equivalency (and thereby Goverrmnent endorsement) in connection with nonc~( iant devices is prohibited ad
may be cause for revocation of certification or QML status (or both). Terms, definitions, methods, and
syn_bJls are per 6.3. Any mi(itary specification or standard referred to in this specification may be
replaced by an equivalent ccmnercia~ standard as determind by the preparing activity.

3.3.1 JIIU~eme tatn ion of Amerdices C ad E. The generic performance verifications of appendix C and the
generic design and construction criteria of Appendix E shall be addressed by one of the fo[ lowing
approaches:

a.

b.

c.

As specified in A~ndices C and E.

Demonstration to the qua~ifying activity of an alternate methcd which addresses the same qua~ity
and reliability concerns as defined herein or demonstration to the qualifying activity that the
requirement is not applicab~e to the manufacturers technology or custom application.

Modification by an aooroved Technolo!w Review Board (TRB) in
Appendix D as a guide, when appropri~~e.

NOTE : Uhen using approach b above, Appendix
following items shall be considered:

1. The nature and characteristics of the

2. Supporting information and data.

3. Alternative test proposa~(s)

4. Assessment of worse case use

5. Test to failure data.

3.3.2 pevice acquisition s~ecl
.f. . .

fut[ corptiance with this specification is

and data.

D may be referred

a(ternate method.

conditions and

The Dreferred

accordance with Appendix B, using

to for guidance. Furthermore, the

process safety margin.

device acquisition document for devices built in
a Sta”hclard Microcircuit Drawing (SMD). Monolithic microcircuits

bui[t in compliance with this docunent shatl be documented on an approvec-SMD.

3.3.3 pesicm and Construction. The design and construction of ccinpl iant devices shall address the
Limitations and guidelines of Appendix E.

3.3.3.1 Lea d finish. Appendix E provides the general interface requirements for lead finishes.

3
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3.3.4 Horkmanshi R. Devices shall be manufactured, processed, and verified to meet the performance
requirements of this specification, and with the production practices, workmanship instructions, inspection
ard test procedures, and training aids prepared by the manufacturer in fulfi([ment of the Baseline Process
Flow.

3.3.4.1 Be work ard reDair Provisions. A(( rework and repair operations sha~l address the limitations and
guidelines of Appendix E.

3.3.5 f4arkinq of deviceS. Marking sha(l be in accordance uith the requirements of this specification or
the device procurement specification. The marking sha[~ be [egib[e and cm’plete, and shalt meet the
resistance to so~vents requirements of MI L-sTD-883, method 2!)15. When mechanical or laser marking is
performed it shat( IE clearly visib[e through those conformai coatings approved for use in MI L-I-46058 (see
method 2015 of MI L- STD-883 if contrasting material or ink is used to high(ight the trace). Mechanical or
Laser marked meta[ surfaces sha(l meet all app[icab~e microcircuit finishes and shal[ not degrade the
performance requirements of the device. Mechanica\ or Laser marking sha(t be approved by the qua~ifying
activity. If any specia~ marking is used, it sha(( in no way interfere with the marking required herein,
and shall be visib[y separated therefrom. The following marking shail b-e inc[uded on each microcircuit
un[ess otherwise specified.

a. ]r-dex point (see 3.3.5.2).

b. Part or Identifying Nu’rber (PIN) (see 3.3.5.1).

c. Lot identification code or date code (see 3.3.5.3).

d. Device manufacturer’s identification (see 3.3.5.4).

e. Device manufacturer’s designating symbol (see 3.3.5.5).

f. Country of origin (see 3.3.5.6).

9. Serialization, uhen a~licable (see 3.3.5.7).

h. Speciat marking (see 3.3.5.8).

i. Certification mark (see 3.3.5.8.3).

j. ESD sensitivity identifier (see 3.3.5.8.2).

Un[ess otherwise specified, the certification mark, the PIN, the inspection Lot identification code, and the
ESD identifier sha~[ be Located on the top surface of flat packages or dua[-in-~ine configurations and on
either the top or the side of cylindrical packages (TO configurations and similar configurations).

3.3.5.1 part or tdentifyina NLwber (PIN~. Each Standard Microcircuit Drawing (SMD) microcircuit sha[[ be
marked with the ccmplete PIN, as specified in the SMD. The nmber sequence for MI L- H-38534C is
5962 -xxxXXZZHYY, where:

5962 Xxxxx 22 H Y ~

Federa ( RHA Device QML Case Lead
stock class designator typ no. device out(ine finish
designator (see 3.3.5.1.1) ctass (see 3.3.5.1.3) designator

~~ designator (see 3.3.5.1.4)
V (see 3.3.5.1.2)

Drawing nmber

3.3.5 .1.1 Device tvr)~. The device type shal~ identify the circuit function as itiicated in the SMO.

3.3.5.1.2 pevice c(ass desianat or. This device c~ass designator sha[~ be a sing(e Letter identifying the
qua~ity Level in accordance with the SMD.

3.3.5.1.3 case outline. The case outline sha~l be designated by a sing~e Letter assigned to each out(ine
within each SMD.

4
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3.3.5 .1.4 Lead finish. Lead frame or terminak materia[ and finish shat[ be as specified (see Appendix
E). The lead finish sha~~ be designated by a single Letter as fotlous:

finish Letter Le ad finish (see notel

A hot solder dip
B tin-lead plate
c gotd p~ate
x finishes A, B, or C (see note)

MOTE : Finish Letter “X” sha(( not be marked on the microcircuit or its packaging. This designation
is provided for use in drawings, part Lists, purchase orders, or other documentation where
lead finishes A, 8, and C are all considered acceptab~e and interchangeable without
preference. For Government logistic support, the A lead finish will be acquired and supplied
to the end user when the X is included in the PIN for Lead finish. If the PIN is not
avail ab[e uith the A lead finish, the same PIN wil~ be acquired except uith the C or B lead
finish designator as determined by availability. Type C termina~ materia[ is a fired on
meta~lization used with leadless chip carriers.

3.3.5.2 Jndex RO in~. The index point, tab, or other marking indicating the starting point for nunbering
of Leads or for mechanica[ orientation shall be as specified and sha~t be app~ied so that it is visible from
above when the microcircuit is instat ted in its norma( mounting configuration. The outline of an
equilateral triangte (i. e., A), ~hich may be used as an electrostatic identifier (see 3.3.5.8.2), may a~so
be used as the pin 1 identifier.

3.3.5.3 Lot identl
.f. a .

n code (d te cod~.a Devices sha~t be marked by a unique code to identify the
week of fina( seal. The first two ntmbers in the code sha( ( be the last two digits of the nmber of the
year, the third and fourth nurbers shall be two digits indicating the calendar week of the year. Uhen the
nunber of the week is a single digit, i t shal ( be preceded by a zero. Reading from Left to right or from
top to bottom, the code nwher shal I designate the year and week, in that order (e. g., 8806 equals week 6 of
1988).

3.3.5.4 Manu actuf rerls identjfjcation. Devices shall be marked with the name or trade mark of the
manufacturer. The identification of the equipinent manufacturer may appear on the device only if the
equipment manufacturer is a[so the device manufacturer.

3.3.5.5 Manufactu er s deslmatlna s.*1.I . .
The manufacturer’s designating symbo[ or CAGE code number

sha~~ be as (isted o: NAVSHIPS D967-19O-4O1O or cataloging Handbook H4/H8. The designating symbo~ shall be
used on~y by the manufacturer to whom it has been assigned and only on those devices manufactured at the
manufacturers p[ant. In the case of SMS(( devices, the manufacturer’s designating synbo( may be
abbreviated by omitting the first l]Cit in the series of Letters.

3.3.5.6 Countrvof orl~l
. .

n. The manufacturer shal~ indicate the country of origin of the device. At the
option of the manufacturer the country of origin marking may be omitted from the body of the device but
shall be retained on the initial container.

3.3.5.7 ~eria(izatio~. Serialization attows traceability of electrical tests results (variab(es data) to
an individua[ device.

3.3.5 .7.1 ~Lass K se ria(izatioq. Prior to the first record~ e[ectrica~ measurement in screening, each
ctass K device sha~~ be marked with a unique seria( number assigned consecutive~y. Lot records shall be
maintained to provide traceabi~ity from the seria[ number to the specific incoming inspection lots from
which the e(ements originated.

3.3.5.7.2 Ctass H seria(izatio~. Serialization of c~ass H devices shat~ on[y be required when specified
in the device acquisition specification.

3.3.5.8 Wec at mai rkinq. Uhen the size of a package is insufficient to a~low marking of specia~ process
identifiers on the top surface, the back side of the package may be used for these markings except the ESD
identifier sha~[ be marked on the top. Button cap flat packs with Less than or equa( to 16 leads may have
the identifier marked on the ceramic. Back side marking with conductive or resistive ink sha~[ be
prohibited on nonconductive surfaces.

5

Downloaded from http://www.everyspec.com



MI L- PRF-38534c

3.3.5 .8.1 Be ry[[iun oxide Dac ka~e id entifier. If a device package contains bery(liun oxide, the device
sha~~ be marked with this designation: BeO.

NOTE : Packages containing bery~l ia will not be grourd, sandblasted, machined, or have other
operations performed on them uhich ui[l prduce bery[ {ia or bery(liun dust. Furthermore,
beryl~iun oxide packages wi(( not be p[aced in acids that ui[l 1
bery~liun.

3.3.5 .8.2 .E(ectrostatic discha ge (FS D) sensitivity identifier. ESD c(ass’
fo~lows when tested in accordanceruith MI L-sTD-883, methd 3015.

Prior
ESD c[ass des i gnat ion Part Electrostatic

@es i Qnator cateq ory pvarkinq vo[taqe

1 A b 0-1,999 v
2 B AA 2,000-3,999 V
3 --- --- 4,000 v

f

reduce f-s containing

cation [evets are defined as

ESD c[ass marking is not required. Houever at the manufacturers option devices not yet ESD c~assified may
be marked as c[ass 1 until testing determines the appropriate c~ass. Devices previously c(assed by test as
category A may be marked as class 1. Oevices previously c~assified as category B may be marked as c~ass 2.

3.3.5 .8.3 ~ertificat ion mark. All devices acquired to and meeting the requirements of this specification
and the app(icab[e associated device acquisition specification, ard uhich are approved for Listing on
QML-38534 shal~ bear the “QML” certification mark for SMO controlled devices and the “CH’i (ccmpl iant device)
certification mark for non-SMD controlled devices. The certification mark shall be (ocated preceding the
date code. The certification mark abbreviation 11911 or “C’i may be used for smal~ devices. The ‘lQMLti or liCHtl
certification mark or the abbreviation ‘W or ‘ICI! shall not be used for any device acquired under contracts
or orders which permit or require any changes to this specification. [n the event that a lot fai[s to pass
inspection, the manufacturer shalt remove or ob~iterate the “QML” or “Q” or “CH” or “C” certification mark
from the samp~e tested and also frcxn the devices represented by the sanpte,

3.3.5.9 &rkinq oDtion for controlled storacje of class ~. Uhere devices are subjected to testing and
screening in accordance with sane portion of the qua[ity assurance requirements and stored in controlled
storage areas pending receipt of orders requiring conformance to the same or a different Leve(, the
inspection lot identification cde sha[l be ptaced on the device package along with the other markings
specified in 3.3.5 sufficient to assure identification of the material. As an alternative, if the
microcircuits are stored together uith sufficient data to assure traceabi~ity to processing and inspection
records, atl markings may be app[ ied after completion of all inspection to the specified leve~.

3.4 Jtem Regui rementS. The individua( item requirements, inc~uding temperature range, for devices
detivered under this specification shall be documented in the device acquisition specification.

3.4.1 Ge ratification of Conformance. Manufacturers or supp[iers, inc[uding distributors, who offer
comp[ iant devices described by this specification sha[[ provide written certification, signed by the
corporate officer who has management responsibility for the production of the devices, the devices are
bui [t, tested and hand~ed in accordance with this specification and that they meet or exceed the performance
requirements for the app~ icable class. The responsible corporate official may, by documented authorization,
designate other responsible individuals to sign the certificate of conformance, but, the responsibi~ity for
conformity to the facts sha~[ rest with the responsible corporate officer.

6
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4. VERIFICATION.

4.1 Resin nsibi (it Y for como ( i ante. ALL items sha[l meet a(l requirements of section 3. The absence of
any inspection requirements in the specification sha[t not relieve the contractor of the responsibility of
insuring that all products or supplies submitted to the Goverrwnent for acceptance canply with a[i
requirements of the contract. Sampling inspection, as part of manufacturing operations, is an acceptable
practice to ascertain conformance to requirements, however, this does not authorize submission of known
defective material, either indicated or actual, nor does it conrnit the Government to accept defective
mater ia~.

4.2 Quality Manaaeme llt Proaraq. Manufacturers of conpliant devices to this specification shal~ have in
place or shall implement a qua[ity management program, (see Appendix A or B). This system wil~ be used to
verify that devices meet the applicable Performance Requirements of paragra~ 3. This system will be
verified by the Qualifyi)~g Activity, see paragraph 4.5.

4.3 Base( ine Process Flow>. Manufacturers of corrpl iant devices to this specification shatl inp~ement a
baseline process f~ou detailing the processes, tests and inspections/monitors used by the manufacturer and
the order in which they are performed. The Wint of entry where all materiats or subassertb~ies enter the
flou sha~[ also be ref(ected. Appendices C and E provide generic verifications, design, and construction
criteria for use in developing the manufacturers base[ine flows. The criteria and verifications identified
in Appendices C ad E may be modified using one of the approaches defined in paragraph 3.3.1. The baseline
f[ou wi[t be verified by the Qualifying Activity, see paragraph 4.5.

4.4 Qua[itv management (QM) 9Lan. The manufacturer’s quality management pian reftects the major e(ements
of the quality management program. The IN ptan shal[ be available at, and continua~~y effective in, the
manufacturer’s plant.

4.4.1 .Set f-audit D rociram. As part of the QM plan, the manufacturer shalt estab[ish an independent
seif-audit program under the direction of the qua[ity organization to assess the effectiveness of the
manufacturers qua(ity assurance system, and ability to meet specification requirements. The resu[ts of
these audits shall be avail ab~e.

4.4.2 change Contro( D OCedureS-r As part of the QM p[an, the manufacturer shal[ have a system which
shall inc[ude procedures for notification of change that affects form, fit, and function, to a~l applicable
acquiring activities.

4,5 Verifications for QML Listim. Manufacturers of devices furnished as conp~iant to this specification
shal( obtain a Qua Lified Manufacturers List (QML) listing from the qua~ifying activity (DESC-ELS). The
qualifying activity (QA) is as defined in 6.3.26. QA approval of the manufacturers qua[ity management
program, baseline process f(ows, and technology capability wi[l result in the manufacturers receiving a CIML
certification ard QML listing. The manufacturing processes ard nmteria~s portion of the base(ine flou (4.3)
are listed on the QML. The qualifying activity shal( provide procedures to obtain a QML certification ard
QML Listing. This verification will require an on-site visit to the manufacturer’s faci~ity.

4.5.1 Yerificationf@jJ. During the audit, the qualifying activity sha(( verify the adequacy of the
manufacturer’s qua(ity management program to achieve at least the same (eve[ of qua~ity as cou[d be achieved
by comp[ying with Appendix A or B as applicable. The qua~ifying activity shal( a[so verify the adequacy of
the manufacturer’s base[ ined process flow, assessing those f[owsl capability to produce product that can
meet the generic performance verifications defined in Appendices C and D as app[icab[e. Qualifying activity
approval of the manufacturer’s quality management system and base(ine process flow resuits in QML
certification, and is a mandatory precondition to QML listing.

4.5.1.1 Qn-site verification. The manufacturer shail make avaiiable to the qualifying activity all data
needed to support the quality management program and procedures. Qualifying activity access to
manufacturing and testing facilities and operators wi(l be required. For first time qualification, on-site
verifications wi(( inc[ude alL of the following areas: the manufacturer’s quality management program,
design program, baset ined substrate fabrication, assenb~y and test processes, ad faci~ity controt.
Deficiencies and concerns sha~~ be noted by the audit team during and exit critique and wi~[ be fo(~owed up
with a written repert.

4.5.1.2 QML certification. After verification and upon correction of al[ deficiencies and concerns, the
qualifying activity shail issue a certificate and letter of QML certification to the manufacturer.

7
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4.5.2 Techno Low capability verification. The manufacturer sha(l demonstrate a comprehension of the
capability of the manufacturing process ard materials as related to qua(ity, reliability, and producabi~ity
in’ order to receive a QML Listing. This demonstration sha~l be performed using test data, which sha(l be
made availab(e to the qualifying activity for review. This testing shall verify the technology’s capability
to withstand the generic performance verifications out~ined in Appecdix C as defined in the manufactuerer’s
base(ine process f~ow. Manufacturer’s of traditiona~ technologies around which the technology qualification
f[ow of 0.6 was deve~oped, may perform technology qualification using that criteria and test f(ow.
Manufacturer’s of new technologies shal~ demonstrate the adequacy of those test ftows for their technology
through characterization. Reference D.3, 0..4, and 0.5 for guidance retated to techno~ogy characterization
for specific techno~ogies. Qualifying activity acceptance of this test data uitl resu(t in the [isting of
the manufacturer on the QML.

5. PACKAGING. Packaging shall be as specified in the acquisition

6. W&.

6.1 Intended US?. Microcircuits conforming to this specification

document.

are intended for use for Goverrunent
microcircuit application and Logistic purposes. For maxitmnn cost effectiveness ~hile maintaining essential
qua~ity ard re~iabi[ity requirements, it is recommended that, for initia~ acquisitions for originat
equipnent complements, the device c(ass appropriate to the need of the app~ication be acquired. For
acquisition of spare parts for Logistic support, it is recomnerded that, unless otherwise specified, al(
devices be acquired to c[ass H requirements.

6.2 gcaui sition rea ui rement~. Acquisition documents must specify the fo( (owing:

a.

b.

c.

d.

e.

f.

9.

6.2.1

Title, number, and date of this specification.

Issue of 0901SS to be cited in the solicitation.

PIN.

Tit Le, number, and date of appticab~e device acquisition spec
originating design activity.

Device finishes.

Product assurance [eve~ (see 1.3).

Change notification (i. e., who to contact).

fication and ident fication of the

w ionat acau isition data. The fo[[owing items are optiona[ and are only applicable uhen specified
in the acquisition docunents.

a. Requirements for faiture ana[ysis.

b. Special requirements.

c. Disposition of sanp[es.

d. Requirement for qua~ification or Conformance

6.3 Terms. definitions. methods. and Svmboksl. For

Inspection (Cl) and Periodic Inspection (P]) plan.

the purposes of this specification, the terms,
definitions, methods, arid symbo[s of MI L- STD-&lJ3, MI L- STD-750, MI L- STD-1331, and those contained herein

aPP~Y ad maY be used in am~icable device acquisition specification wherever they are pertinent. The
preparing activity sha~l interpret these definitions for use wherever pertinent. The item [evels of part,
subassembly, assembly, unit, group, set, and system, as we~l as the anci\Lary terms accessory ard
attachment, contained in MI L-sTD-280, sha[( be app~icab~e to this specification. To further describe a
particular type of device, additiona~ modifiers may be prefixed to the type name.

8

Downloaded from http://www.everyspec.com



MI L- PRF-38534c

6.3.1 #cauirinq act ivity. The organizationa~ element of the Goverrnrent which contracts for artic~es,
supplies, or services may authorize a contractor or subcontractor to be its agent. When this organ izationa~
e(ement of the Government has given specific uritten authorization to a contractor or subcontractor to serve
as agent, the agent shall not have the authority to grant waivers, deviations, or exceptions to this
specification unless specific written authorization to do so has also been given by the Goverrmwnt
organization which is the preparing activity, or qualifying activity. In the absence of a specific
acquiring activity, the acquiring activity shall be an organization within the supplier’s company that is
independent of the group responsible for device design, process development or screening, or may be an
independent organization outside the supptierls company.

6.3.2 ~cauisition documents. Acquisition docunents consist of the purchase order or contract, SMD, or
specifications as applicable. The preferred device acquisition document for comp~iant devices is the SMD.

6.3.3 Antistatic mater ia~~. Antistatic materia(s which r?sist triboetectric charging, used as
appropriate. Antistatic materials and p[astic materials impregnated with antistatic agents (anti stats) are

antistatic if their surface resist ivity is between 1 x 10C and 1 x 10)4 ohms/sq.

6.3.4 ~asetine index of docm+mt~. The docunents ~hich estab[ish the basetine for a given device
manufacturer in satisfying the requirements of certification in accordance uith this specification.

6.3.5 ~ase(ine mocess f(o w. The manufacturer’s baseline process f[ow is that flow of manufacturing
processes, inspection and test processes, and material entry points into the f~ow that defines the
manufacturer’s specific techno~ogy flow. This f[ow begins with incoming material, goes through al~
manufacturing processes including in-processes nmnitors, completed device screening, and final acceptance
verification of the product. The manufacturing processes and materials portion of the base[ine process flow
are the portions of the baseline that are listed on the QML. The tota[ base(ine f(ow is certified under QML
certification.

6.3.6 !3Um-in [o~. The burn-in lot used for purposes of percent defective aliowab(e (PDA) or pattern
failure accountabi~ity (or both).

6.3.7 ~hiD on Board (COB~. Multi conpnent, actives (packaged and unpackaged) and passives,
interconnected by a conductor network embeded in a ceramic (MIBS) or organic (PUB) substrate. A
lamination process is used to fabricate the PUB and a co-fired ceramic process for the MIB. Level of
interconnect is 2.0.

6.3.8 &mmliant deviceS. ComPl iant devices are those that meet, without exception, the performance
requirements of this specification, as ue~l as the requirements of the device acquisition specification
(sMO).

6.3.9 @moound bond. A bond placed on top of another bond, wire, ribbon, or other conductors not
integral to the substrate.

6.3.10 conduct i ve mate ria~. Conductive materia(s capabte of electrostatic fie(d shie[ding and having a

VO(UTW resist ivity of 1 x 101 ohm-cm maxinsxn or a surface resist ivity less than 1 x 105 ohms/sq may be used
as appropriate.

6.3.11 ~elta (A) llmlt~.
. .

Oe[ta timits, maximum changes in specified parameter readings which permit
device acceptance on specified tests, shall & based on comparison of present measurements with specified
previous measurements.

NOTE: Uhen expressed as a percentage value, they shall be calculated as a proportion of previously
measured va[ues.

6.3.12 pissi~tive ma teria(~. Dissipative materia(s having a surface resist ivity between 1 x 105 and

1 x 109 ohms/sq shal 1 be used as appropriate.

6.3.13 Electrostatic discharae sensltlvlty (FSOS~.
. . .

The [eve[ of susceptibi [ ity of devices to daTnage by
static electricity, found by classification testing, is used as the basis for assigning an ESDS class.

6.3.14 E(emen~. A constituent of a device that contributes directly to its operation (e.g. , chip
resistor, capacitor, diode, transistor, integrated circuit, surface acoustic wave (SAW), substrate, package,
etc. , incorporated into a device), is an element of the device.

9
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6.3.15 Iilm Microcircuit. A microcircuit consisting exclusively of e[ements uhich are fi(m formed in-
situ upon or within an insu~ating substrate.

6.3.16 Final seal. After manufacturing operations which comp[ete the enc[osure of a device fot Louing at L
a~ louable rework so that further internal processing cannot be performed, and for the purpose of sea( date
code identification and conformance inspection (C1) and periodic inspection (PI) testing, the finai seal
date code is used.

6.3.17 f~ ndin L Direct attachment of a bare die to a PCB through solder bwnps on the surface
of the die being p[aced in direct contact with the board. The so[der b.xrps are located on the contact pads
on the active side of the die, and the die is f~ipped over and p(aced in contact with the mating contacts on
the board.

6.3.18 Hvb rid microcircuit. A microcircuit that contains tuo or more of a sing(e type or a combination
of the fo[ towing types of e[ements uith at Least one of the elements being active.

a. Film microcircuit [6.3.14).

b. Monolithic microcircuit (6.3.23).

c. Semiconductor element.

d. Passive chip or printed or depxi ted substrate elements.

6.3.19 ~wl. The term “hybrid microcircuit type” (device type) refers
to a single spscific device configuration. ALL sa~les of a hybrid microcircuit type are e~ectrica[ty and
functionally interchangeable uith each other; have the same e~ectrica[ and envirorwmtat test Limits; and
use the same package, materials, piece parts, and assenbly processes.

6.3.20 Jnsoect& lots. Inspection lots consist of a quantity of devices of a single device type
(required for group A) or severat different circuit types (al Lowed for groups B, C, and D tests only) in a
sing Le package type and lead finish submitted at one time for final acceptance. Ail devices uithin each
inspection lot sha~l be finally sealed in the same period not exceeding 13 ueeks. Inspection tot
identification shat( be maintained from the time the iot is formed until the lot is accepted. Inspect ion
lot traceability sha~l be maintained to the production Lots from ~hich it was formed.

6.3.21 Jnsoect ion Lot formation. Inspection Lot formation is required if the inspection lot is to be
formal~y accepted by the Lot related CI and PI testing of this specification or MI L-sTD-8413 method 5005. If
the in-line process verification testing alternative is used, inspection Lot formation is not required. For
in-line process verification, process traceability must be maintained such that devices can be c(ear~y
identified to specific periods of in-line process testing.

6.3.22 Jnsu[atinq mat eria~~. Insulating materials having a voLune resist ivity of 1 x 10i~ ohm-cm minimum,
or a surface resist ivity of 1 x 1014 ohms/sq minimun may be used as required.

6.3.23 Known Good die (KGR~. A bare die of the same quality and re(iabitity Level as an equivalent
packaged die.

6.3.24 Nicroe(ectronicS. That area of electronic technology associated with or a~~ied to the
realization of electronic systems from extreme(y sma[~ electronic parts or etements.

6.3.25 f4icrocircui~. A sma[( circuit having a high equivalent circuit e~ement density, which is
considered as a single part conposed of interconnected e~ements on one or more substrates to perform an
electronic circuit function. (This exc[udes printed uiring boards, circuit cards assemblies, and modules

c~osed exc~usivelY of discrete electronic Parts mounted on a non-ceramic substrate or board. )

6.3.26 Monolithic microcircuit. A microcircuit consisting exclusively of e[ements formed in-situ or
within a single semicorvi-!ctor substrate with at Least one of the elements formed within the substrate.

6.3.27 Bu(tichip module (hfcn~. A hybrid microcircuit that contains two or more microcircuits, each having
greater than 100,000 junctions.

6.3.28 MCM-C (Ce ramic>. An MCM whose substrate is composed of a multi layer ceramic using thick-film
technology.
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6.3.29 !3CM-D (Dielectric). An MCM whose interconnection pattern
conductors to a substrate, typica~iy by a thin- fitm process.

s formed on deposited dielectrics and

6.3.30 ~CM-L (La minatedl. An MCM having a substrate constructed using laminated mutti layer printed
wiring board technology.

6.3.31 MCM-Si (Si[ic@. Interconnections are formed using a si ticon substrate, a[uninum or copper
conductors, ard SiOz as the inorganic dielectric media.

6.3.32 ~SEC (Standard eva(uatlon clrc
. .

uit~. A portion of the MCM design which coutd be used for
testing to determine if the processes being used to construct the unit are adequate.

6.3.33 M9ncont nuous Di roduct i on. Noncontinuous production occurs when devices are hetd by
manufacturer, with no additional assenbly work performed, for more than 30 days.

6.3.34 passive eleme n~. Planar resistors, capacitors, ir-ductors ard patterned substrates
mu~ti[ayer) and nonplanar chip resistors, capacitors, irductors, and transformers.

the

sing[e arwd

6.3.35 percent defect i ve a(lo wab(e (PDA~. PDA is the maxinum observed percent defective which wi~l
permit the lot to be accepted after the specified 100 percent test.

6.3.36 printed circuit board (PCB~ . An interconnect board that uses copper conductors and plastic,
iaminate-based dielectrics.

6.3.37 f’roduc tion 10<. A production Lot consist of a device type manufactured from the same basic raw
materials on the same production tine, processrxl under the same manufacturing techniques ad controts using
the same type of equipnent. The production Lot is formed at or prior to device kit preparation (i. e.,
release to manufacturing). In addition for c~ass K devices, all materials sha[t k fran the same incoming
ins~ction lot for each element. If necessary, rework requirements may be satisfied with mater ia~s from a
different incoming inspection lot.

6.3.38 Qua\ifYinq acti ity.v The qualifying activity is the organizational etement of the Goverrmnent that
grants certification and QML status. For the purpose of this document the Qualifying Activity sha[l be
DESC-EL.

6.3.39 Semiconductor etemen~. Transistor or diode.

6.3.40 >imi[ar deviceS. For the purpose of CI and PI, one device type is simi tar to another when it
meets all the following conditions:

a. Oesigned and manufactured identically using the same or fe~er fabrication and assembly processes
and materials.

b. Assembled with the same or fewer active and passive e(ements.

c. Subjected to the same screening except electrical testing.

d. Designed to generate the same or fewer functions (magnitude of functional attributes such as
vo(tage, current, duty cycle, frequency, etc. may vary) using the same or less functiona~ circuitry
(e. g., a 4-bit A/D converter is similar to a 10-bit A/O converter, but not vice versa).

6.3.41 Jaoe aut~atedbcmdinq (TAB1. The attachment of a bare die to a very fine pitch Lead frame
normal(y made of copper and polyimide. The top surface of the die is norma[[y mechanically protected with a
polymer coating.

6.3.42 Jech O(OW caoabn i(ity. Technology reliability and performance limits, normal[y determined through
tests known to revea~ failure modes/mechanisms; and through testing of critica[ characteristics of the
technology that are known to inpact performance and re[iabi(ity. Testing performed to more severe test
conditions than those used for screening and final acceptance testing of the device, or test -to- fai(ure
testing, are examp~es of testing performed specifica([y to determine a techno(ogyls capability. The data
may also be produced through other means for mature technologies, e.9. , Production test data taken over
time, design or product qualification test data accmw-t[ated for a specific program or customer, etc.
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6.3.43 ~afer lots. Wafer tots consist of microcircuit and semiconductor wafers formed into (ots at the
start of uafer fabrication for homogeneous processing as a group. Each Lot is assigned a unique identifier
or code to provide traceability and maintain lot integrity throughout the fabrication process. Uafer lot
processing as a homogeneous group is accomplished by any of the fo[[owing procedures, providing process
schedules and controts are sufficiently maintained to assure identical processing in accordance with process
instructions of at( wafers in the Lot:

a. Batch processing of a(( wafers in the wafer [ot through the same machine process steps
simultaneously.

b. Continuous or sequential processing (~afer by wafer or batch ~rtions of wafer Lot) of al( uafers
through the same machine or process steps.

c. Para(Le L processing of portions of the uafer Lot through mltiple machines or process stations on
the same certified Line, provided statistical qua~ity controt (SQC) assures and demmstrates
correlation between stations and separate~y processed partions of the uafer tot.

6.4 9est ruct ive te*. ALL mechanica[ or envirorvnental tests (other than those Listed in 6.5), sha(( be
considered destructive initial [y, but may subsequently be considered nondestructive upon accunuiation of
sufficient data to indicate that the test is nondestructive. The accumulation of data from five repetitions
of the specified tests on the same samp[e of product, without evidence of cumulative degradation or failure
to pass the specified test requirements in any device in the sampte, is considered sufficient evidence that
the test is nondestructive. Any test specified as a 100 percent screen shall be considered nondestructive
for the stress tevet and duration or nunber of cycles agp[ied as a screen. Un(ess otherwise specified or
subsequently determined to be otherwise, the fo~towing MIL-s TD-883 tests shalt be initia[(y classified as
destructive,

Internal visual and mechanical (method 2014) ~ Die shear strength test
Bond strength (method 2011) Tota[ dose radiation hardness test
So(derabi[ity (except for lead finish A) ESDS test
Moisture resistance Lid torque test
Lead integrity (method 2004) Adhesion of lead finish
Salt atmosphere Vibration, variable frequency
SE!! inspection for meta[lization lnterna~ water vapor test ~
Steady state life test (accelerated) Pin grid package lead pu[( (methd 2028)

Notes ~ This inspection is nondestructive when performed at presea[ visual.
~ Test sanp~es may be delidded/re[idded in accordance with Appendix E making these devices
etigible for shi~nt. The manufacturer sha(l assure that proper precautions for hand[ing,
testing, and shipping have been taken by the RGA test Laboratory.

6.5 Nondestr uctive tes ts. Un[ess otherwise specified, the following tests are classified as
nordes truct i ve:

Barometric pressure Radiography
Steady state Life (see note) Particle impact noise detection (P IND)
Intermittent (ife (see note) Phvsica( dimensions
Hermeticity No&iestructive bond PU1( test (method 2023)
Externa L visua( Resistance to so(vents
Interna L visua~ (preseal) So(derabitity (for Lead finish A only)
Burn-in screen (see note)

NOTE : Uhen the test temperature exceeds the maxirrm specified junction ten_perature for the device
(including maxinnrn specified for operation or test), these tests sha[t be considered
destructive untess otheruise specified.

6.6 ~ubiect term (kev word) (istinq.

Class H
Class K
QML
Qualification
SPC
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APPENDIX A

QUALITY MANAGEMENT PROGRAM

A.1 SCOPE

A.1.l -. This appendix is intended to be used by manufacturers in developing their quality
management program. The quality management program should demonstrate the methocs used to assure
conformance to the applicable requirements, including design, manufacturing, and verification. Compliance
with this appendix is not mandatory, however, manufacturers nm.t be able to demonstrate a qua~ity management
system that achieves at Least the same leve[ of quaiity as could be achieved by conp~ying with this
appendix.

A.1.2 Pes critMion of Amnd ix ~. This appendix describes a quality management program to demonstrate and
assure that design, manufacture, inspection, and testing of devices are adequate to assure comp~iance with
the app~icabte requirements and quality standarc’s for each device manufactured.

TABLE OF CONTENTS

A.1 SCOPE
A.2 APPLICABLE DOCUMENTS
A.3 QUALITY MANAGEMENT PROGRAM
A.4 SELF-AUDIT PROGRAM

A.2 APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

A.3 QUALITY MANAGEMENT PROGRAM

A.3.1 pesiqn. rwocessinq, manufactu rinq. and testinQ instructions. The manufacturer shou(d maintain
documentation and instructions covering, as a minimun, these areas:

13
13
13
19

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

k.

[.

m.

Conversion of custcmer requirements into manufacturer’s internal instructions (see A-3.1.1).

personnel training and testing (see A.3.1 .2).

Inspection of incoming materials, uti~ities, and work in-process (see A.3.1 .3).

Qua Lity contro~ operations (see A.3.1 .4)

Performance verification operations (see A.3.1 .5).

Design, processing, rework, tool and materials standards, and instructions (see A.3. 1.6).

Cleanliness and atmosphere control in work areas (see A.3.1 .7).

Change control of design, process, and doctmwmtation (see A.3.1 .8).

Toot, gauge, and test equipnent maintenance and calibration (see A.3.1 .9).

Fai(ure and defect analysis and data feedback (see A.3.1.1O).

Corrective action and evaluation (see A .3.1.11).

Incoming, in-process, and outgoing inventory control (see A.3. I.12).

ESD handLing contro~ program (see A .3.1.13).

Detai Led information regarding these items is stated in A.3.1.1 through A.3. I.13. These areas wit[
normat(y be addressed by the manufacturer’s standard drawings, specifications, process instructions, and
other established manufacturing practices.

A.3.1.1 Con ersv ion of custom er requirements into manufacturers interna( instructions. These procedures
should address the method by which custcmer requirements, as expressed in specifications, purchase orders,
etc. , are converted into working instructions for the manufacturer’s personne[.
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A.3.1.2 Pers.onne( traininq ard test ing. The procedures shou[d address the and uork training and testing
practices e~[oyed to establish, eva[uate, and maintain the skills of personnel engaged in re[iabi(ity
critica~ work including the form, content, and frequency of use.

A.3.1.3 tion operations. Procedures should address inspection operations specifying type of
inspection, sampling ad test procedures, acceptance and rejection criteria, and frequency of use.

A.3.1.4 Qua LitY contro~ otxration~. Procedures shou[d address quality contro~ operations specifying the
type, procedures, rating criteria, action criteria, records, and frequency ci use. The use of Statistical
Quality Control (SQC) and Statistical Process Contro L (S?C) is strongly encouraged.

A.3.1.5 Performance verification orxratl~. Procedures shou~d address performance verification
operations specifying the type, procedures, equipnent, judgment, and acticn criteria, records, and frequency
of use. The use of SQC and SPC is strong~y encouraged.

A.3.1.6 pesiqn. orocessinq. manufactu rinq eouiunent. and mater ia(s instrum. Procedures shou[d
address device design, processing, manufacturing equipmmt, and materiats described in drauings, standards,
specifications, or other appropriate media covering the requirements and to~erances for a~t aspects of
design and manufacturing including equipwnt test and prove-in, materia~s acquisition and hand(ing, design
verification testing acd processing steps. As a minimum, detailed instructions shou~d exist for the
fo~~ouing items, and be adequate to assure that quantitative controls are exercised, that to~erances or
limits of control are sufficiently tight to assure a reproducib~e high quality product, and that process and
inspection records ref(ect the resu~ts actua~ly achieved:

a. Incoming materials control (substrates, packages, active and passive chips or e(ements, wire, water
~rification, etc.).

b. Substrate fabrication operations.

c. Die, element, or substrate attachment.

d. Interconnect (e. g., wire bonding).

e. Rework.

f. Sealing.

A.3.1.7 Cleanliness and atmosohe e cent olr r in work areas. Procedures shou[d address instructions for
cleanliness and atmosphere control in each work area in which unseated devices, or parts thereof, are
processed or asserhled. Controlled work areas should be established in accordance uith Federa L Stardard
209 or commercial equivalent. Action and absolute contro[ Limits (at which point uork stops until
corrective action is ccurp[eted) based on historical data ad criticalness of the process in each particular
area should be estab~ ished. A method for the identification ad control of foreign materiat, equiva~ent to
or better than the foreign materia~ control program described in MI L- STD-883 method 2017, should be
emp(oyed.

A.3.1.8 phanqe contro[. Procedures shouid address the methods and procedures for implementation and
controt of changes in device design, processing, and documentation; and for making change information
avail ab~e when app[icab(e. This includes changes made for cost reduction and continuous i~rovement.
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A.3.1 .8.1 Configuration control. Changes are categorized into three classifications.

Des cri Dt~

I Major changes
11 Minor changes

111 Editoria( changes

A(L changes in des
(i. e . . a[~ class I.

gn, substitution of materials or processes, or modifications to base( ined documentation
. II, and 111 changes) for any hybrid microcircuit should be processed in accordance with

established change control procedures.

a. Class I: Class I changes detai ted in Appendix E are those changes that may affect the performance,
quality, reliability, or interchangeabi~ity of the product. Acquiring activity approval is
required if specified by contract.

b. CLass 11 changes are all changes except C(ass I and c(ass III changes (e.3., conformance to the
military specification revision, vendor meta[lization mask change, package height change within the
envelope tolerances of the detait drawing, etc.). Control procedures and records should be kept
availabie for on-site review. In addition, for ciass K devices minor design and process changes,
records for each change shou~d include the rationa[e, and/or evidence as appropriate that the
performance, qua(ity, re[iabi~ity, or interchangeabi~ity of the product uere not adverse(y
affected.

c. Class 111: Class 111, editoria[ changes, are those changes to documentation necessary to insure
the understanding and execution of the affected docunent (e. g., format changes, spelling, uord
identity, etc.). Change doctmxmtation history for c(ass 111 type changes should be kept avai~able
for on-site revieu.

A.3.1.9 Joot and tes t eauicxnent maintenance and ca 1 ibratioq. Procedures should address the maintenance
and calibration procedures, ard the frequency of scheduled actions, for tools, gauges, and test equipnent in
accordance with the requirements of ANSI 2540-1 or equivalent.

A.3.1.1O Failure and de feet ana[vsis and data fe edback. Procedures should address methods for
identification, hand~ingr and ana~ysis of fai[ed or defective devices.

A.3.1 .11 Corrective action and eva (uation. Procedures should address the process and responsibility for
decisions regarding the necessity for corrective action as a resu[t of failure or defect analysis, and for
evacuation and approval of proposed corrective actions.

A.3.1 .12 winq. in-mocess.
. .

and outqolrva in ventorv contro~. Procedures should address methcds and
procedures which are used to control storage and handiing of incoming mater ia[s, work in-process, and
~arehoused and outgoing product in order to achieve such factors as age contro( of Limited-Life materials;
and prevent inadvertent mixing of conforming and nonconforming materials, work, or finished product. Each
area should maintain identity of work in process. Procedures shou(d exist for controlling the receipt of
acquired materials and supplies. The procedures should address the fol Lowing:

a. Withholding received materials or supplies frcxn use pending completion of the required inspection
or tests, or the receipt of necessary reports.

b. Segregation and identification of nonconforming material and supplies from conforming materiats and
supplies and remova( of nonconforming subassemblies and parts.

c. Identification and control of limited-life materials and supp[ies.

d. Identification and control of rau materials.

e. Assurance that the required test reprts, certification, etc., have been received.

f. Clear identification of materials released from receiving inspection and test to ciear[y indicate
acceptance or rejection status of material pending review action.
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A.3.1 .13 ESD hand[inq cent ro~ wroqram. Procedures shou[d address the ESD hacd~ing contro[ program
docunent at i on. This inc[~es methods, equipnent and mater ia(s, training, packaging, handting, and
procedures for hand(ing ESD sensitive devices.

A.3.2 Records to be ma i nta ined. The records pertaining to production processes, incaning and in-process
inspections are should be retained for a minirmm of 3 years (7 years for class K) and those pertaining to
performance verification retained for a minim of 5 years (7 Years for class K) after %rformance Of the
inspect ions. Records shou(d be maintained as a minimun for:

a. Personne( training and testing (see A-3. z.3).

b. Inspection operations (see A-3.2.4).

c. Failure reports and anaiyses (see A.3.2.5)

d. Initia[ documentation and subsequent changes in designs, mater iats, or processing (see A.3.2.6)-

e. Equipmnt calibrations (see A.3.2.7).

f. process, uti~ity, and materiat controls (see A.3.2.8).

9. product lot identification (see A.3.2.9).

h. Product traceability

A.3.2.1 cm terized records. Computerized records are optionai provided they c(ear[y and objectively
indicate that all requirements of NIL-H-38534 have been met. The computerized records for traceabi~ity,
screening and conformance inspection should be readily accessible and available to Govermnent personne( for
review and an appropriate electronic or hard copy provided to the qualifying activity as required.
Instructions for the keeping of ca?puterized records shou(d address the fo[~owing:

a. Entry verification.

(1) identification of each individua( making entries.

(2) Verification of a[[ manual[y entered data at the time of entry by the same operator.

(3) Identification of all entered data by time/date of date/entry sequence to protect against “out
of sequence[t entries. No recorded transactions shou[d be de[eted or changed.

b. Control procedure for lot history records.

(I) Modification of lot histories by additions (i. e., origina( entries plus corrective adderda).

(2) Ensuring a~l corrective addenda meet all the requirements of h.(1) above.

(3) Limitation and designation of operators that are permitted to access Lot history computer
records for corrective addenda. Documentation of security procedures to assure that Limited
access is maintained (e. g., restricted terminals, passuords, etc.).

(4) Backup and archivat of computerized lot history records prior to (ot shipment.

A.3.2.2 PLtered records. A(tered records should identify the fo( lowing:

a. For changed data:

(1) Identification of individual making neu entry.

(2) Maintain identity of ali original data entries (no ‘White out’1).

(3) Justification noted for change and verification by a secord party (e. g., QA) when change
affects Lot jeopardy (i. e., (ot originally considered to be rejected is changed to pass
status).
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b. For transferred data to new test record:

(1) Identification of individua( transferring data.

(2) A(l original record entries should be transferred.

(3) New test records entries should be verified against the origina[ record by a second party.

A.3.2.3 Personnel traininq and test”ng. Records shou~d cover the nature of training or testing given
(e. g., wl,en it uas given, how long it ~asted, and who was trained and tested). An effect i~’e training
program shou~d address at least the fo[lowing:

a. Identification of critical processes and performance verifications.

b. Conformance to manufacturer’s in-house standards.

c. Formal training (e. g., c(assrocm or on the job training supervised by a certified trainer).

d. Evaluation procedure to assure the proficiency of each individual.

e. Re-evaluation or retraining at the end of a designated period or when personne~ ~rformance
indicates ~or proficiency.

f. Use of on(y trained personne~ in critical processes or inspections.

A.3.2.4 ctlon omratlons. Records of inspection operations shou[d cover the tests or inspections
made, the materials group (~ot, batch, etc. ) inspected, the controlling documentation, the date of
c~ietion of inspection, the amount of material tested, and acceptance, rejection, or other final
disposition of the material.

A.3.2.5 E.wets andanalvses of defer ctive devices and fa i lures. Records of defective devices should
cover the source from which each device was received, the test or operation during which faiture occurred or
defects were observed, and prior testing or screening history of the device, the date of receipt, and the
disposition of the device. Records of failure ard defect analyses should cover the nature of the reported
failure or defect (faiture or defect mode), verification of the failure or defect, the nature of any device
discrepancies which were found during analysis (fai Lure or defect mechanism), assignment of the fai Lure-
activating cause if possib(e, the date of cfxpletion of the analysis, identification of the group performing
the ana[ysis, disposition of the device after analysis, ard the distribution of the record. The record
shou~d also address the relationship of observed faiture or defect males in re[ated tots or devices and,
where appiicabler corrective action taken as a result of the findings.

A.3.2.6 h “ “ r. rrC anqes In deslcm. mate lals. o D ocessinq. Records shoutd cover:

a. The initiat documentation and all changes.

b. The date upon which each change becomes effective for devices intended to be submitted for
Conformance Inspection (CI) under this specification.

c. The first production, or CI lot (as app[ icab(e) within which product incorporating the change is
inc(uded).

d. The docunents authorizing and implementing changes.

e. For minor design and process changes to class K devices, the documents that justify the change as
minor (see Appendix E).

A.3.2.7 _nt call bratlo~.
. .

Records should cover the schedu[ed calibration intervats for each
equipment item, the dates of c~letion of actual calibration, identification of the group performing the
calibration, and certification of the cc+npliance of the equipient with documented requirements after
calibration, in accordance with ANSI 2540-1 or equivalent.
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A.3.2.8 process. uti[itv. and mate ria[s contro[s. Records should cover the implementation of tools
such as control charts (e. g., X and R charts) or other mans of indication of the degree of contro[ achieved
at the points in the material, utility, and assertbty process ftow documented in the manufacturing
instructions. Records should also indicate the action taken uhen each out-of-control condition is observed,
and the disposition of product processed during the period of out-of -contro( operation.

A.3.2.9 Prod uction Lot identification. Records shou[d identify when each production or inspection tot
was processed through each area. These records shou(d identify for each production or performance
verification lot (as applicable) of finished product, these items as a minimun:

a. The performance verifications performed and their resu(ts.

b. The serial nmbers (when applicable) of a[( devices.

c. The date of completion of performance verifications.

d. Lot Identification.

e. The pertinent associated device acquisition specification under uhich verification was performed.

f. Fina[ Lot disposi tion(withdrawn, not accepted, accepted).

9- Acquiring activity source inspection consideration, when app~icab~e.

h. The n-r of devices, by device type, at the time of sea(.

i. By device type, the nunber of devices shi~ ard the n-r of devices in stock inventory.

A.3.3 ~ r PP . The PAPP should consist of a volune or portfolio, or series
of documsnts which is adequate to assure compliance of the manufacturer’s product with the applicable
specifications and qua~ity standards. A sumnary of the manufacturer’s approach to the above items that
makes specific reference to the manufacturer’s actual procedures is a~so a methd of documenting the product
assurance program p[an. The docurients authorizing and inpleownting changes should be maintained, Any
difference in treatment of different product Lines within a p~ant should be statd and explained in the
PAPP, or separate PAPP’s prepared for such different lines. The PAPP should contain, as a minimun,
documentation covering the follouing items:

a. Functional b(ock organization chart (see A.3.3.1).

b. Baseline process flowchart (see main body and A.3.3.2).

c. Procedures for conversion of customer requirements into interna[ instructions (see A.3.1 .1).

d. Design guidelines (see A.3.3.3).

e. Design, material, ard process change contro( docunents (see A.3.1 .8).

f. Faiture and defect ana(ysis and feedback documents (see A.3.1.1O).

9. Corrective action and evaluation docunents (see A .3.1.11).

h. Examp~es of assembiy ard verification trave~ers (see A.3.3.4).

i. Base~ine index of documents (see A.3.3.5).

j. Manufacturer’s self-audit (see A.3.3.6).

A.3.3.1 Ju nctiona~ btock Orqani zat i on chart.. This chart should show, in functional b~ock-diagram form,
the lines of authority and responsibility (both line and staff) for origination, approval, and
implementation of al[ aspects of the product assurance program. Names of the incumbents are not necessary
in this chart.
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A.3.3.2 Base Line Drocess flo uchar~. The flou (see 4.3) shou[d identify al[ major docunents pertaining
to the inspection of materials, the production processes, the pr~uction enviro~ntsr ad Pr~uction
contro~s which were used. The docunents will be identified by name and nunber. Changes approval thereafter
will be treated in accordance with the approved docunent change control procedures in A.3.1 .8.

A.3.3.3 Pes iqn cwidelines. Design guidelines used to design and/or verify the design of microcircuits
intended to be submitted for acceptance inspection.

A.3.3.4 Examoles of asseti[y and vcrifica tion trave(era. Screening and Conformance Inspection
verification travelers should be maintained on a current basis. Uhen in-~ine inspections reptace end-of-
line verifications (i. e., alternate group A or B) the traveter shou~d inc~~es evidence of required
inspect ions. The trave[ers should include all manufacturer inpsed tests. The trave Ler should include a~~
the fo~towing mininmn information, of provide direct traceabi~ity to it:

a.

b.

c.

d.

e.

f.

9-

h.

i.

j.

k.

1.

Name or titte of operation and specification number of each process or test.

Identify PIN, date code, and manufacturer internal lot identification nmber.

Date of test and operator identification.

Calibration control nunber or equip!-?nt identification of a~~ major equipnent components used for
test.

Quantity tested and rejected for each process or test and actua( quantity tested if sampled.

Serial nudx?rs of passing ad failing devices when applicable.

Time in and out of process or test if critical to process or test results (i. e., burn-in and
96-hour window).

Specific major conditions of test that are verifiable by operator including times, temperature,
rpn, etc.

The percent defective calculated and the pattern failure analysis for turn-in.

Burn-in or Life test board serial nmber or test circuit identification nmber ad revision.

All required variab(es data except for electrical tests (use attachments if appiicab~e).

For e~ectrical tests, test program nuaber and revision, and identify when variabtes data is
requi red.

A.3.3.5 Baseline Index of Dot_. A List of the specification titles, doctmwnt nuntx!rs, and revisions
which make up the CIML program. This is the baseline the manufacturer is certified to at the certification
awdit.

A.3.3.6 actu rerns self .-. The manufacturer’s self-audit program shou~d identify key review
areas, their frequency of audit, and the corrective action system to be emp(oyed when variations from
approved procedures or specification requirements are identified.

A.4 SELF-AUDIT

A.4.1 Setf -audit reaul rement~. This lmrtion of appendix A contains, details for inp~ementation of the
manufacturer’s se(f-audit program. The intent of this se[f-audit program is to assure continued conformance
to app~icabte requirements.

A.4.2 Pef initionS.

A.4.2. I Set f-audit. The performance of periodic surveys and revieus by the device manufacturer’s
designated personne~ to eva(uate ccmptiance to military specifications, customer, and internal requirements.

A,4.2.2 W it check lis[. A form listing specific items which are to be audited.
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A.4.3 Gene 9( qur i dance.

A.4.3.1 Self-audit rerxesentatives. The designated auditors shou(d be independent from the area being
audited. If the use of an independent auditor is not practical, then as a minimun another individual shou~d
be assigned to participate in the audit or revieu the results ~ith the auditor from the area. The auditors
should be trained in the area to be audited, in the applicable military specification requirement, and
provided uith an appropriate check (ist for annotating deficiencies. Prior to the audit, the assigned
auditor should review the previous audit checklist to assure corrective actions have been implemented and
are sufficient to correct the deficiencies.

A.4.3.2 ~udit deficiencies. AI( audit deficiencies should be documented on the appropriate checklist and
a copy sub-nit ted to the department head for corrective action. All corrective actions shou(d be agreed to
by the qua[ity organization or review board.

A.4.3.3 Ad it fOllOH-UD. All audit reports should be filed and maintained. A procedure should be
established to fo[ low up on al~ audit deficiencies to assure that the corrective actions have been
implemented in a timely manner. The system (e. g., management review) should also review the accept abi~ity
and timeliness of a(( corrective actions and determine if any deficiencies have repeated since the last
required se[f-audit. If any deficiencies have occurred two or more times in the predetermined time pericd,
additiona[ corrective actions should be taken to assure immediate correction of the prob~em including
notification of applicab~e organizations.

A.4.3.4 Wts i chedu[e~. The origina( audit frequency is established by the manufacturer normal[y not
to exceed 1 year for each area.

A.4.3.5 set f-audit reDor~. The manufacturer keeps the se~f-audit report on file for the established
amount of time prescribed by the manufacturers record retention requirements, and makes the self-audit
report, deficiencies, and corrective actions taken avail ab~e for review by the qua~ifying activity.

A.4.3.6 $e[f-audit areas-. The se(f-audit wi~~ be performed to assure conformance to the checklist at-d
mi~itary specification in at (east the fo~lowing areas:

AKQs

Calibration Training
Substrate Fabrication Failure ana~ysis
Qualification/CI and PI system Assenbty operations
Docunent controt Electrical test
Change control Test methods
Incoming inspection Enviromnental contro~
Inventory control and traceabi~ity

A.4.3.7 self-audit checklist. The audit checklist should be approved and maintained under docunent
control. The checklist is intended to assure that the qua~ity assurance system is adequate and fo(~owed by
a[~ personne~ in each area.
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TECHNOLOGY REVIEW BOARD OPTION

B.1 SCOPE

B.1.l *. This appendix defines a Quality Management (QM) Program for implementation of preventative
techniques to assure product quality and reliability. Compliance with this appendix is not mandatory,
however, manufacturers choosing to use this option nwt be ab(e to demonstrate a review board system that
achieves at least the same level of quality as cou[d be achieved by complying with this apperdix. This
option a~tows a manufacturer to migrate from the conventional design and construction requirements and
detection tests (e. g., screening, conformance and periodic inspection, and qua~ification) of MI L-H-38534 to
alternative prevention methods with sufficient documentation. Alternative prevention methods include
statistical process controt (SPC), periodic process capability certification, design ana~ysis, design
robustness, off-line reliability assessment, etc. The documentation nwt show that the alternative met’lods
ensure product compliance to the minimun quality and reliability requirements of this specification without
performing the detection tests or adhering to the specific design and construction requirements. Using this
specification as a base[ine the manufacturer develops a QM program, which encompasses the entire
manufacturing line being validated. This line is controlled by a technology review board (TRB), uhich can
modify, substitute, or delete detection tests as appropriate for the technology or process. Techniques such
as statistical process control acd design of experiments are employed to ascertain process capabilities.
Once alternative techniques are developed, periodic assessment is required to ensure that the processes
continue to meet the required capabilities. The QM program a~so requires a program of continuous
improvement to reduce overall product cost and improve quality and reliability. A customer comp~iance
matrix (CCM) is generated for each product as part of the conversion of customer requirements process, and
documents the means by uhich the end-item performance requirements will be met.

B.1.2 DesC ri~tion of Aocwdix ~. This appendix is an optional appendix for use by manufacturers Hho wish
to have their TRB certified by the Qualifying Activity (QA). This certification wi~[ then a~[ow the TRB to
make changes to the Verification Program (see A~ndix C), without prior approva( by the QA.

TABLE OF CONTENTS

B.1 SCOPE 21
B.2 APPLICABLE DOCUMENTS 21
B.3 REQUIREMENTS 21
B.4 PERFORMANCE VERIFICATION 26

B.2 APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

B.3 REQUIREMENTS

B.3.1 Terms. definitions, s. and Svmbo(s. The terms, definitions, methods and symh~s of this
specification wi[l apply.

B.3.1.1 ~. Cpk is a capability index that reflects process centering and variabi~ity with respect to
specification requirements. The higher the Cpk nunber, the more capab~e the process.

B.3.1.2 ~ritica( co nt ro( Parameters. Critical control parameters are parameters whose variability most
affect a design, process, or material.

B.3.1.3 Custome r Como( iance ma trix (ccMl. The CCM documents the relationship between each customer
requirement for a specific product, ad the method used to assure that customer requirements wi([ be
achieved. The CCM uill docunent the correlation between alternative methods used by the manufacturer and
the verification methods of Appendix B including any changes, and justification for any changes, made to the
design requirements.

B.3.1.4 Pesim ana[vsi S. Design analysis is an evacuation of critica~ performance parameters and/or
design data to determine a design/process/mater iat combination that guarantees compliance to a specific
requirement without testing.
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B.3.1.5 Des m oi f experiments (DOE~. DOE is a formal plan for conducting experiments which may be used
to make achievement of a specific requirement less sensitive to process/material variability. Typical
examples inctwde: Taguchi, Centra( Conposite Designr and factoria~ designs.

B.3.1.6 pesiqn robust nes+. Design robustness is insensitivity of a design to uncontrollable variation so
that it does not significant~y affect the product or process once it is in routine operation.

B.3.1.7 9ff-line reliability a~ssmem~. Off-Line re~iabitity assessment is the use of statistically
based methods to monitor re[iabi[ity data. This data may b-e used to control future adjustments to the
design/process/materi al .

6.3.1.8 periodic ca~ab
. .

i[itv ce rtlfl catlo~. Periodic capability certification is the calibration and
certification of equipwmt and/or proc?ss steps for an individual parameter(s) such that it can be used as
an alternative method to detection testing.

6.3.1.9 ~litv function deolovment (QFD~. QFD is a technique for ana~ysis of the interrelationships
betueen different requirements. These interrelationships are eva~uated in a decision making matrix
developed through concurrent engineering.

B.3.1.1O -Sta ndard Evacuation circuit (SECI. An SEC is a test coupon/device that is representative of
actua[ prcduct. The SEC my be actual product or may be specifica[[y designed to eva(uate a particu~ar
process. The SEC should be processed using the same processes, equipment, and type of material as the
product it represents.

B.3.1 .11 Stat istical Drocess contro( (s Pc~. SPC utilizes statistical methods to monitor parameters
(i. e., process or prcduct) in order to provide early warning of a process fluctuation or shift. Appropriate
actions must be taken to maintain a state of statistical contro~. SPC may be used as a too[ to facilitate
process improvement.

6.3.2 Qua[itv Manamment (QM) Pros ram.

B.3.2.1 ljenera~. A W program shoutd be deve~opd and inp(emented by the manufacturer, documented in the
QM Plan, and controlled by the TRB (see 6.3.2.3). The QM program shoutd ensure and demonstrate conp~iance
to the minimun performance requirements of this specification and out[ine a program for continuous
improvement. A device manufactured under this option shou[d, as a minimun, be equivalent in form, fit,
function, quatity, and re[iabi~ity to a device manufactured in accordance with A~ndix C.

B.3.2.2 Jnvlement atio~. Appendix C should be used as a base~ine for the QM program. From that baseline,
this option may be inp[emented incrementa~~y by process, or by product line. After satisfying the minimum
requirements for validation, a manufacturer may ~Wlement alternative methods for addressing the
requirements contained in the basel ined (Appendix C) flow while performing detection testing in accordance
with Appendix C on the remainder of the processes. The minimun requirements for the QM program which should
be reviewed during validation are as follows:

a. A Technology review board (see 6.3.2.3).

b. A qua~ity management p[an (see 6.3.2.4).

c. Process/materia L confirmation and capabi
qualification test flows.

ity achievement procedures inc[uding technology
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B.3.2.3 Jechno(ow re vieu boad(r TRB>. The manufacturer should estab~ish a technology revieu board and
develop the necessary procedures to govern its operation. The manufacturer wilt be responsible for ensuring
that the actions of the TRB result in products that meet a[~ customer and performance requirements. As a
minimum, these operating procedures should address the fotlouing:

a. Record retention.

b. Minimun organizational arship (see B.3.2.3.1).

c. TRB charter.

d. Responsibilities (see B.3.2.3.2).

e. System for recovery of data used in TRB decisions.

f. TRB meeting structure.

9. Decision making/approva( procedures.

h. Distribution of TRB minutes.

B.3.2.3.1 mo rqanizat ional St ructurq. The fo( (owing functions, as a mininnxn, should be represented on
the manufacturer’s TRB: design, rreterial procurement, assembly, test, reliability, and quality assurance.
Other personnet uith decision making responsibilities affecting the product, its processes, or its
production faci(ity should participate as required. The manufacturer should identify those organizations
that must be represented on the TRB. A responsib~e technical representative uithin each of these
organizations shou(d be identified to the qualifying activity.

B.3.2,3.2 TRB resmns ibi(itieS. The TRB should oversee the manufacturer’s qualified line, inc[wding the
processes ad materia~s that continue to be control~ed under Appendix C. The TRB should be responsible for
the following:

a.

b.

c.

d.

e.

f.

9-

h.

i.

j.

Developing, monitoring, maintaining and contro~ling the W program and QM p[an, and a(l su~rting
docunents ard data.

Managing QM p(an implementation.

Monitoring and contro~ling the self adit program.

Managing and maintaining the quality improvement programs.

Overseeing the process/material confirmation ard change control activities.

Overseeing the initial process/materials certificat ion/qualification and subsequent maintenance
thereof.

Reviewing and ana[yzing data (e. g., Cpk data, defect data, rate of ass%(y fai~ures, rate of
failure returns, and failure analysis results) and taking appropriate action to inprove processes.
Uhen performance or re(iabi[ity of shipped microcircuits is called into question, the TRB should
provide quick evaluation, appropriate corrective action, and prompt notification of the problem to
the qualifying activity.

Maintaining records of corxlitions found and actions taken.

Reporting status of the QM program to the qua~ifying activity (see B.3.2.3.4).

Approving alternative methods that modify. substitute, or detete exist irva methods (ea..
inspection, testing, screening, CI and PI; or design/~ obstruction proced&es of this - ‘
specification).

B.3.2.3.3 Records. Records of the TRB’s merrbership, deliberations, arid decisions should be maintained;
dissenting opinions should be recorded. As a minimun, TRB minutes and associated data shou(d be maintained
for 5 years.
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B.3.2.4 Qua(it~ manacvment (QM) ota n. A plan should be deve~oped that docunents the manufacturer’s
quaiity management program. This replaces the qua(ity assurance program p~an (Appendix A of this
specification). The QM plan shou~d comprise of the fot Louing, as a minimun:

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

k.

[.

m.

n.

Functional organization chart, including organizational charters.

Flow charts for the product from design through de~ivery, inc(uding those processes that are
controlled under Appemfix C.

TRB charter and procedure (see B.3.2.3).

Alternative method correlation, confirmation, and imp~ementation procedures ati change control
procedures (see B.3.2.5).

conversion of custonm requirements procedures (see B.3.2.6).

Design requirements and procedures (see B-3.2.7).

Quality iWrovement plan (see B.3.2.8).

Manufacturing process faiture analysis program and corrective action p[an (see B.3.2.9).

Supptier control procedures (see B.3.2.1O).

Operator/inspector training program.

Cleanliness and atmos~ere contro[ program.

Index of certified basetine docunents (see 6.3.4).

Self-audit program and audit resutts (see B.3.2.11).

A wecific Dlan defining the manufacturer’s SPC program within the manufacturing process to the,.
requirements of JEDEC Publication 19.

-,

B.3.2.5 ~~te natr i ve method corre(at on.i conf irma tion. and imieme ntation Drocedu re~. This is the
approach by which inspect ion/t esting/screen ing/CI and PI or design/construction requirements within this
specification should be modified, substituted, or de~eted. The manufacturer shou~d develop methods for
confirmation and maintenance of process and materiat capability and for verification of design capability
under this option. Test methods and design/construction requirements of this specification are intended to
address worst case application enviromnents for military product. Any alternate method used in lieu of
testing, screening, or design/construction requirements should be approved by the manufacturer’s TRB and
should docunent the specific areas of correlation between the a~ternative method and the specification
requirement it reptaces (i. e., how it meets the specific application environments of this specification) or
if the requirements does not apply to a particular technology (see 3.3.1).

B.3.2.5.1 @ rrelation. con f i rma tion, and implementation. The follouing is a typical f(ow.

a. Identify candidate requirements of this specification for alternative method.

b. Using data, identify any correlations between the candidate requirement ard potential alternative
method(s) .

c. Where correlations exist, develop and docu-nent alternative method(s).

d. Accumulate data off-line to confirm the capabi~ity of the alternative method(s) to assure meeting
the requirement.

e. Submit alternative method(s) for TRB approva(.

f. Imp Lement the alternative method(s) as directed by the TRB.
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NOTE : If an alternative method is determined to no longer assure meeting the requirements of this
specification, the product should be inspected/screened/tested in accordance with the previous
TRB approved base~ine, until the required capability is achieved.

B.3.2.5.2 Alte mat ive methods. For each candidate process under this option, the manufacturer should
specify and implement alternative mthods that should be used to maintain each process/materia[ capability
such that it continues to meet the minimum performance requirements of this specification. Examples of
alternative methods are design ana[ysis (see B.3. 1.4), DOE (see B.3.1 .5), off-line reliability assessment
(see B.3. I.7), pariodic capability certification (see B.3. I.8), SPC (see B.3.1 .11), embed&cl machine
controis, manufacturer derived test methods, automated methods with feedback contro(s, etc.

B.3.2.5.2. I Standa d evatuatior n circuits. A manufacturer may uti~ize SEC’s (see B.3.1.1O) to evaluate
the capability of a~ternative methods and monitor product performance. The SEC design should be approved
by the TRB am controlled through the manufacturer’s documentation system. SEC documentation should inc[ude
construction, dimensions, intended application (i. e., the processes it evaluates), and minirm-nn acceptab~e
[imits (e. g., mechanica[ or electrical va(ues).

B.3.2.5.2.2 pericdic as sessment of a~ternative meth Ods . Alternative methods shou[d be Period ica[ty
assessed, as necessary (determined and documented by the TRB), to assure their continued effectiveness.
This periodic assessment is a toot for the TRB to aid in monitoring and maintaining product qua~ity.
Methods for periodic assessment may inc[ude stress -to- fai(ure tests, fai[ure mode ana(ysis, ana(ytic
prediction modeting, etc. If an a~ternative method is determined to no (onger meet the initiai requirement
(i. e., Appendix C), the manufacturer shouid imp[ement the appropriate previous TRB-approved basel ined
inspect ion/screening/test ing/step.

B.3.2.5.3 ~anae control oroq ram. The manufacturer shoutd deve[op a program that defines hou changes are
made to processes and materials.

B.3.2.6 Conversion of Cust omer recluirementS. The manufacturer should develop a system by uhich customer
requirements and all requirements of this specification are converted into ~orking instructions. As part of
the conversion of custcmner requirenwnts process the manufacturer should generate a CCM (see B.3.1 .3) for
each product that documents the means by which the end-item quality, reliability, and custcwr/spec ification
requirements should be met. Required process capabilities and specific interna( documents used by the
manufacturer to control, monitor, or assess processes ati materia(s shou[d be specified in the CCM. The CCM
should be approved by the TRB and procuring activity. The TRB shoutd ensure that the CCM is kept current.

0.3.2.7 pesicm reouirement~. The manufacturer shou~d develop an approach for device design. The design
approach should include the fo~ lowing:

a. Design guidelines/handbook. The design guidelines should define the manufacturer’s qualified
processes and materials as they relate to the design inctuding the interactions between the
app~ ication environment and affected materials/processes. Any design requirement not in accordance
with this specification shou[d be recorded. These guidelines shou(d form the basis for al~ designs
to be manufactured under the QM program.

b. Design mode[s/procedures for worst case temperature and elect rica( extremes.

c. Rules check procedures, covering the following areas, as app~icab~e:

1. Design ru(es check (DRC) - gemnetric and physical.

2. Electrical rules check (ERC) - shorts and connectivity.

3. Reliability ru(es - ELectromigration ad current density, lR drops, Latchup, sing(e event
upset (SEU), hot e[ectrons, ESD, burnout, or backdating, as applicable.

4. RHA ru(es - applicable radiation envirormwnts.

d. Thermal design verification procedures.

e. Reliability design verification procedures. Worst case circuit design.

f. Package design performance verification procedures.

25

Downloaded from http://www.everyspec.com



MI L- PRF-38534C

APPENDIX B

9. Feedback oop from design/ma teria\/process development activities into design guidelines.

B.3.2.8 Quality imD rovement Droqram. The manufacturer shou~d deve~op and inp~ement a program for
continuous qua~ity and reliability improvement of processes.

B.3.2.9 Ja iLure analvsis and c orrect ive action oroclram. The manufacturer shou[d deve[op the procedures
for testing, analyzing, and taking corrective actions on failed parts from alt stages of manufacturing,
including field returns. The program should include the specific steps to be fo[(owed in order to correct
any process that is out of control.

B.3.2.1O ~[ier contro[ Droara m. The capabi~ity of supp~ied material may be validated through a
su~[ier certification system. This system selects and monitors suppliers in order to guarantee that the
supplied materia~ shou[d meet Find maintain required capability (evels (e. g., Cpk, ppm, etc.). Supplier
certification is granted based on consistent proof that their product conforms to the specification
requirements, through inp~ementation of SPC ad quality controt systems anatogous to those herein.
Conventional etenent evacuation is not required when the e(ements are purchased frcm certified suppliers.
Material may be procured frcm vendors who are not certified; such materia[ shou~d be eva~uated in accordance
with Appendix B of this specification or alternative methods approved by the TRB. The fol(ouing are the
minimun documentation requirements for each suWlier controlled under this program:

a. A description of the vendor qua(ity assurance p(an with status u@ate reports as required by the
TRB.

b. A description of the procedure used by the vendor for notification of changes in materiats or
processes.

c. A quality assurance procedure that can be performed by either the vendor or the manufacturer, or a
ccabination of the two.

B.3.2.11 SeL f audit Droqram. The manufacturer should develop and implement a se[f audit program, in
accordance uith appendix A, to assess the effectiveness of the W program. The se~f audit program shou~d be
approved, monitored, and controlled by the manufacturer’s TRB.

B.3.3 B5WJ i rements for aooova[ o f auallfled
. .

r manufacture r~. Qualification requires validation of the
manufacturers QM program and systems per the qualifying activity, arid qualification of the manufacturer’s
processes and materials per the qualifying activity.

B.4 PERFORMANCE VERIFICATION

B.4.1 5ew nsibi(itv for cm [iancQ. A([ items should meet a~l requirements of section B.3 of this
appendix and section 5 of this specification.

B.4.2 Gene a~ D duct reauiments.r r All product manufactured and deiivered in c~~iance uith this

aFf=ndix shou~d be produced in accordance uith the QM ptan (see B.3.2.4).
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GENERIC PERFORMANCE VERIFICATIONS FOR HYBRID AND MULTICHIP MODULE TECHNOLOGIES

c.1 SCOPE

C.1.l ~. This appendix is intended to be used by manufacturers in developing their baseline f(ou of
processes, tests, and inspections. This appendix provides an acceptable standard which may be used to
verify the performance requirements of conpliant devices. Compliance uith this appendix is not mandatory,
however, manufacturers nmt be able to demomtrate a test and inspection system that achieves at least the
same (evel of quality as could be achieved by conplying uitil this appendix. These standards may be used as
is, or as modified in accordance with 3.3.1. For new technologies (i. e., MCMS, stacked die, etc. ) Appendix
D shou~d be used as a guide in developing an acceptable test plan. This test p(an shou(d be based on the
verifications of this a~ndix, modified as necessary. Appendix D also contains a flou used to qualify neu
and existing processes and materials. This appendix is i+clapted fran options 1 and 2 of MI L- H-38534B.

C.1.2 ~criDtion of a~. This appendix contains the standard testing and inspection approach to
verifying the performance requirements of this specification. This approach is a four step approach
consisting of an elemnt evaluation program, a process control program, a screening program, and a
Conformance Inspection (Cl) and Periodic Inspection (PI) program.

TABLE OF CONTENTS

C.1 SCOPE
C.2 APPLICABLE DOCUNENTS
C.3 ELEMENT EVALUATIW
C.4 PROCESS CONTROL
C.5 DEVICE SCREENING
c.6 CONFORMANCE INSPECTION AND PER1OO1C INSPECTION

C.2 APPLICABLE DOCUUENTS

C.2.1 . The following specifications, standards, and
handbooks form a part of this docunent to the extent specified herein. Unless other~ise specified, the
issue of these docunents are those listed in the issue of the Dewrtment of Defense Index of Wecifications

27
27
28
39
41
46

and Standards (DOD ISS) and supp(einent thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

MILITARY

MI L-S-19500 - Semicorvductor Devices, General Specification for.

MI L-I-38535 - Integrated Circuits (Microcircuits) Manufacturing, Genera( Spec

STANDAROS

MILITARY

MI L-STD-202 - Test Methods for Electronic ard Electrical Conpenent Parts.

MI L-STD-750 - Test Methods for .%fniconductor Devices.

MI L- STD-883 - Test Methods and Procedures for Microelectronics.

MI L- STD-977 - Test Methods and Procedures for Microcircuit Line Certification.

icat on for.

(Unless other~ise specified copies of military standards are avai(ab[e from the Standardization Documents
Order Desk, Building 4D, 700 Robbins Avenue, Philadel@ia, PA 19111 -5094.)
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C.3 ELEMENT EVALUATION

C.3.1 pescriction~nt evalua~. Element Evaluation is a methodology used to verify that
procured materials and devices are adequate to perform as intended under the conditions experienced in the
aWlication. These evaluations should be ccxnpleted on atl materials purchased from outside sources, and
prior to their use in production devices (see Table 1). Element acquisition docunents Hill identify element
characteristics required to assure device performance and assenbly process capability.

Note: Uhen approved by the acquiring activity, elements may be assenbled into the device prior to
final element lot acceptance. However, the hybrid manufacturer will have a system, approved
by the ~alifying activity, to maintain traceability of al[ such elements for p-reposes of
reca 11. This system should be enployed only Mhen a iiork stoppage situation is encountered or
uhen a lengthy test is required. Element evacuation uill be successfully ccmpleted prior to
device shipnent. The conditional acceptance system should address the fo~louing
considerate i ens:

a. Element quality and reliability history.

b. Device qua(ity and reliability history.

c. Supp[ier history.

d. SuWlier/manufacturer relationship.

e. Possible impact of etement evaluation fai~ure after assembly.

c.3.2 ~.

C.3.2.1 e of testinq. Subgroups ~ithin a group (tab(e) of tests may be performed in any sequence,
but individual tests within a subgroup ~il( be performed in the sequence indicated.

c.3.2.2 le selection. Samples iiill be randomly drawn frcin inspection lots or in-~ine production
samples as applicable. The sanple size colums in the evaluation tables give minimn quantities to be
evaluated with applicable accept nunber enc(osed in parentheses.

c.3.2.3 eoul renwnt~. Class K and class H element evaluation requirements are identified by X’s in
the a~ropriate colum locations of eva~uation tables.

c.3.2.4 Location of e~ement evatua~. Element eva~uation may be performed at the element supp(ier
facility (or other facility approved by the device manufacturer) or at the device manufacturing facitity.

TABLE 1. flem=nt evaluation~.

Table or
E(ement Paragraph MI L- STD-883, method

Microcircuit
and semiconductor C.3.3 See tab(e 11
dice

Passive eiements C.3.4 See table 111

Saw e(ements C.3.5 See table IV

Atternate ICD c.3.6 N/A
eva(uat ion

Substrates C.3.7 See table V

Packages c.3.8 See tab~e VI

Adhesives C.3.9 Method 5011
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c.3.2.5 Maracterlstlcsi
. .

. Characteristics to k-s verified will be those necessary for compatibility ~ith
the element acquisition documents and assembly procedures and at least those which cannot be verified after
assembly, but cwld cause functional fai(ure.

c.3.2.6 -ction from e[ectrostatlc dlsu.
. .

Suitable handling precautions and grounding procedures
will be taken to protect ESDS elements from accidental damage.

c.3.2.7 Electrical test parameters, values, limits (including deltas
when applicable), and conditions will ke specified in the element acquisition docunents.

c.3.3 Microcircuit and semietor dice Microcircuit and semiconductor dice from each wafer lot will
be evaluated in accordance with tab[e II and” C.3.3.l through C.3.3.7.2. For class H devices, e(ement
evaluation testing is not required for JANHC or JANKC discrete semiconductors which have &en tested in
accordance with MI L-S-19500, appendix H. For class K devices, element evaluation is not required for JAMKC
discrete semiconductor devices which have been tested in accordance with MIL-S-19500, appendix H. Element
evaluation is not requird for MI L-I-38535 qualified die.

C.3.3.1 slJkrouD 1. 100 oercent electrical test of dice. Each die uil( be electrically tested, which may
be done at the wafer Leve( provided all failures are identified and removed from the lot uhen the dice are
separated from the wafer. Uhen wafer/die level testing requirements are not specified in the procurement
docunents the manufacturer/die supplier uill choose the parameters, conditions, and limits to assure
ccopliance with the electrical characteristics.

C.3.3.2 t visual 1nsDsct 1on of dice. Each die will be visua(ly inspected to assure
conformance with the applicable die related requirements of MI L- STD-883, method 2010; MI L- STD-750, methods
2072 and 2073; and the element acquisition docunents.

C.3.3.3

c.3.3.3.1 ~. A samp(e of dice from each uafer lot will be evaluated in accordance with table
11, subgroups 3 through 7 as applicable, and C.3.3.3.2 through c.3.3.7.2.

c.3.3.3.2 (e creoaratiorl , Test sanples will be assenb(ed into suitable packages such that the
ass~ly methods and conditions the element uill see during normal production assembly will be simulated.

C-3.3.4 ~.

C.3.3.4.1 (e size. The class K sample wi[l consist of 3 die from each wafer arxi a total of at (east
10 die from each wafer tot. The class H sanple will consist of at least 10 die from each wafer tot.

c.3.3.4.2 lnserna~ visuaL. Each sample uill be visually inspected after assenbly to assure conformance
with the applicable requirements of MI L- STD-883, method 2010; MI L- STD-750, methods 2072 ati 2073; and the
element acquisition docunents.

C.3.3.4.3 Flectrica( test. For interim, post burn-in, and finat eiectricat tests, the mininxrn
requirements for microcircuits and semiconductor dice will include static tests at each of the fo~ (owing:

a. +25° C.

b. Maxim-n rated operating temperature.

c. Mininnxn rated operating temperature.

NOTE : Fina( electrical tests satisfy end point electrical test requirements specified in preceding
test methods and need not be repeated.

C.3.3.5 S@W?J&5.

C.3.3.5.1 .Sa~~e size- Frcin each wafer lot, a sanple of at (east 5 die requiring 10 bond wires minimum
wi(t be se~ected.
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c.3.3.5.2 ~ . For uire bond strength testing:

a. A mininun of 10 wires consisting of die-to-package, die-to-die, or die-to-substrate bonds will be
destructively pull tested. An equal ndx-r of bonds Hill be tested on each sanple die.

b. For beam iead and flip-chips, five devices shall be tested.

c. The die meta~lization shall be acceptable if no failure occurs. If only one wire bond fai is,
another sa~le shall be selected in accordance with c.3.3.5.1 and subjected to subgroup 5
evaluation. If the second sanple contains no failures, the bonding test results are acceptable and
the lot of dice is acceptable. If the secoti sample contains one or more failures, or if more than
one failure occurs in the first ssnple, the tot of dice shall be rejected.

d. The rejected ~afer lot may be resubmitted to subgroup 5 evaluaticm if the failure was not due to
defective die metal libation.

c.3.3.6

c.3.3.6.1 . Sample selection and reject criteria shal( be in
accordance with MI L-STD-883, method 2018. Alternatively, SEM testing may be performed on a sanp[e of eight
randomly selected dice frcin each uafer. In cases when dice are very large and canprise a Large area of the
wafer, the qualifying activity may approve other alternate samp(e selection plans.

C.3.3.7
. .

OuD 7. radiation testi~.

C.3.3.7.1 le size The class K sa~le requires 3 dice from each uafer and a minimun of 10
dice from each wafer lot. “

c.3.3.7.2 -tion testina rea~. Radiation testing is required hen applicable to the
microcircuit device.

a. For dose rate and (atchup, photo current and latch-up effects are functions of circuit
configurations and thus should be simulated during tests.

b. The sanple uill be equally divided between MI L- STD-883, methods 1017 and 1019.
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TABLE Il. fjicrocircuit and ~tor dice evawon r~.

Subgroup

1

2

3

4

5

6

7

Class
—
K
—

x
—

x

—

x

—

x

x

x

x

x

x

x

x
—

x

—

x

—

x

x

x

x

—

—
H
—

x
—

x

—

x

—

x
—

x

—

—

—

Test

Eiement electrical

Element visual

Internal visual

Stabilization bek(

Temperature
cyc I i ng

Hechanica[ shock
or

Constant
acceleration

Interim electrical

Burn- in

Post barn-in
electrical

Steady-state life

Final electrical

!4ire berm’
evaluat ion

SEM

Radi at ion

Dose rate and
latch-up

Total dose

Meut ron
irradiation

j./ MIL-STD-750 methods.

MI L-STD-883

Method

.—
2C1O
2072 ~
2073 ~

2010
2072 ~
2073 ~

1008

1010

2002

2001

1015

1005

2011

2018

1020

1019

1017

Condition

c

c

c, Y1
direction
B, Y1
direction

240 hours
mininun at
+125*c

Quantity
(accept

nunber)

100 percent

100 percent

10 (o)

10 (o)

2/

10(0) wires

20(1 Yrwires

See method
2018

10 (o)

5 (o)

5 (o)

!ference
magraph

3.3.1

3.3.2

3.3.3
3.3.4.2

3.3.3

,3.3.4.3

3.3.4.3

,3.3.4.3

,3.3.3

,3.3.5

3.3.6

3.3.7

J

~ For Class K sample sizes see C.3.3.4.1.
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C.3.4 passive e- Passive elements from each inspection lot uill be eva(uated in accordance with
table 111 and C.3.4.1 thr&gh c.3.4.6. This evacuation is not required when the e(ements are acquired frcm
the Established Reliability series of mi(itary specifications and the element meets or exceeds the
evaluation requirements of this specification and is listed on the QPL.

C.3.4.1 rouo 1. 100 oercent electrical test of Dassive eleme nti. Each passive element will be
etectricatly tested at +25*c as specified in the element acquisition docunents.

c.3.4.2 rou~ 2. visual I nmect ] on of 0sss I ve elm. Passive elements uil~ he visually inspected
to assure conformance iiith the applicable passive e(ement re~ated requirements of MI L- STD-883, method 2032,
and the passive element acquisition docunents.

a. Each class K passive element ui(l be visual(y insfx?cted.

b. Class H elements Hill be sanple inspected using a sanple size and (accept nunber) of 22 (D).

C.3.4.3 Jest Sau?le mewration for suhrQ!dQS 3 and 4.

a. For class H and K passive elements, when asshly is required to perform electrical tests, test
sanples wil[ be assemb~ed into suitable packages such that the assenb(y methods and conditions the
element uill see during normal assembly uill be simu[ated.

b. The total test sample wilt contain at least 20 wire bonds (an equal nmber on each element) if uire
bonding assentdy is applicable.

C.3.4.4 le electrical test of Dassive e[m. Sarple passive elements ui[l be electrically tested
at +25*c for the fo((ouing characteristics (mini mun):

a. Resistors: DC resistance.

b. Capacitors:

(1) Ceramic type: Dielectric withstanding vo[tage, insulation resistance, capacitance, and
dissipation factor.

(2) Tantalun type: OC Leakage current, capacitance, ard dissipation factor.

(3) Metal insulation semiconductor type (MIS): OC Leakage current, capacitance, dielectric
withstanding vo~tage.

c. Inductors: DC resistance, inductance, and Q.

C.3.4.5 Yisua(
.

examl nat 1on. E[ements will be visually examined for evidence of corrosion or damage
attributab~e to the test and conditioning sequence.

C.3.4.6 Hire bond stren Qth t es tinq. Uire bond strength testing applies to elements uhich are wire bonded
during the device assemb[y operation. The sample ui(~ include at [east 5 elements arwi 10 bond wires
minimum.

a. At least 10 wires, consisting of e(ement- to-substrate, etement-to-package, or e[ement-to-e[ement
bonds uill be destructively pull tested. An equal ntir of trends wi~~ be tested on each sanple
element.

b. The element meta(lization will be acceptable if no failure occurs. If only one Mire bocd fai (s, a
second sample will be se~ected and subjected to the test in accordance with C.3.4.6a. If the
second sanp(e contains no failures, the bonding test results and the element lot are acceptable.
If the second sa~te contains one or more fai[ures, or if more than one fai~ure occurs in the first
sanp[e, the e(ement Lot will be rejected.

c. The element inspection lot may be resubmitted to eva~uation if the fai~ure was not due to defective
etement metai(ization.
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TABLE 111. &sive element evacuation reauiremen~ .

C 1ass
eference
aragraph

Quantity
(accept
nurber)

100 percent

,00 percent
22(o)

MI L-STD-883
Subgroup

K H Test Iethoc

2032
2032

1008

1010

2002

2001

2017

2011

;ondition

1

2

E(ement e[ectrica(

Visua( inspection

C.3.4. I
—.

c.3. fi.2
c.3.4.2

x

x

x

x

C.3.4.3

c.3.2.7

C.3.4.5

C.3.4.4

3 x

x

x

x

x

x

x

x

Stabilization bake

Temperature cycling

Mechanical shock
or

Constant acceleration

Voltage conditioning
or

Aging (capacitors)

Visuai inspection

Electrical

c

c

B, Y1
~irection
A, YI

jirection

10 (o)

x

4 Uirebond evaluation lo(o)
ni res

20%
ui res

C.3.4.3
c.3.4.6

x x

C.3.5 SAM elements wi(l be evaluated in accordance with
table IV and C.3.5.1 through C.3.5.3.

C.3.5.1 RF crobe test. Each SAU element wil( be RF probe tested as specified in the detail/acquisition
specification. This RF probe test may be done at the wafer leve( provided all failures are identified and
removed frcm the lot when the e[ementa are separated from the wafer. RF probe testing will be performed at
+2VC unless otherwise specified by the detail/acquisition specification.

c.3.5.2 W insmcti~ Each SAW element will be visually inspected to assure conformance with the
requirements of MI L- STO-883, ”method 2032.

C.3.5.3 ~. Fran each inspection lot of SAU elements, a random~y se~ected samp(e of at
least two elements wi~( be evaluated for wire bond pull strength. A minimum of 10 uires wil~ be
destructively PU1( tested in accordance uith MI L-sTO-883, method 2011. The SAU element meta~lization will
be acceptable if no failure occurs. If only one uire fails, another sanple wil( be selected and a minimun
of 10 wires will be destructively pull tested in accordance uith method 2011. If the second sanp(e contains
one or more failures, or if more than one failure occurs in the first sample, the lot of SAU elements will
be rejected. The rejected lot may be resubmitted to wire bond evaluation if the fai(ure was not due to
defective metal tization. Uith acquiring activity approval, destructive bond PL( tests may be performed on
test coupons which provide the specified test requirements. Test coupons rmst be processed with the same
element production lot.
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TABLE IV.

UIL-STD-883 I
Test

Method

RF electrical probe

Visual inspection 2032

Uire tnmd eva~uation 2011

1

1100 percentl C.3.5.2 I

-E-L
C.3.6 Alternate Intearatedclrcult D1* (IcD) FvaluatiQn.

. . .
Alternate ICD evaluation ui(t be used only in

cases tihere comdex ICD testing is iwractical outside the actual end itm (i. e., device). The ICD san@e
bui(t into devices must successfully complete evaluation prior to release of the balance of the incoming
lot. Acquiring activity approvai must be obtained prior to in@ementation of this alternate procedure. In
lieu of packaged element evaluation tests in accordance with C.3.3, C.3.4, ad C.3.5 ICD’S may be assenbied
into devices and acceptance of these elements Mill be based on the ability of the device ta meet al[ group
A, subgroups 1, t?, and 3 (plus 4, 7, and 9 as applicable) electrical tests required for the device. A
minimun of 10 lCDts (O defects) wi(l be asshied into at least 3 devices. Devices assen’b[ed for the
purpose of element evaluation are deliverable provided all of the provisions of this specification are met,
Element wire bond evaluation for ICD’S may be accomplished using a second or additiona[ sanpte of elements
Hire bonded for that purpose only. Uhen the device mild option for ICD evacuation is se[ected, the
manufacturer will estab[ish and maintain a sanple plan or procedure to identify the sanple prior to
electrical test. In case of lot failure when alternative lCD evaluation is used, a(l of the device san’pies
and the ICD inspection lot ui[( be rejected. When the manufacturer chooses to analyze the failed devices to
isolate the cause of failure and this analysis determines that the cause of fai(ure is not relatd to the
ICD being tested and that the ICD has been correct(y stressed during the required screening and testing,
then the ICD inspection lot may be accepted. If the ICD has not been correctly stressed, the faiied device
may be reworked or neu sample replacement devices may k assenbled.

C.3.7 Substrate evaluation. Substrates uill be eva(uated in accordance uith tab~e V and C.3.7.1 through
C.3.7.5.3.3.

NOTE : Substrates fabricated by the device manufacturer using a qualified process wi[[ be exempt froin
this evaluation.

C.3.7.1 De fini~. For the purpose of substrate evaluation, a substrate inspection Lot ui~[ consist of
homogeneous substrates having the same ntir of layers, manufactured using
materials, and vacuum deposited, p[ated or printed as one lot.

c.3.7.2 Ei-tricat t-t Mwm$-eu. Electrical test parameters, values,
as specified in the applicable detail/acquisition specification.

C.3.7.3 WbarouD 1- 100 oercent electrical testinq. Each substrate uil(
if and as specified in the applicable detail/acquisition specification.

the sams facilities, processes,

limits, and conditions ui[( be

be electrically tested at +25”c,

C.3.7.4 rouo ? 100R cent visualr lns=ctlo n. Each substrate will be visually inspected to assure
conformance ~ith the applicable requirements of MI L- STO-883, method 2032, and the applicable
detail/acquisition specification.

C.3.7.5 Ouos 3. 4. acd5 aenera( reaui~. From each inspection lot of substrates, a randcdy
selected sample will be evaluated. with acquiring activity approval, destructive tests may be performed on
test coupons which provide the required test data. The test coupons rust be made with the same materia~s
that uere used in the manufacturing of the inspection tot and processed at the same time as the inspection
Lot.

C.3.7.5.1 suboro~. A mininun of five samples uill be submitted to subgroup 3 testing.
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C.3.7.5.1.1 ~. Inspect in accordance with MI L-sTD-883, methcd 2016, and the applicable
detail/acquisition specification.

c.3.7.5. I.2 Yisual ins-. Inspect in accordance with MtL-STO-883, methcd 2032, and the applicable
detail/acquisition specification.

C.3.7.5.1.3 Hectrical. Substrates uill be electrically tested at +25*c for the fol(ouing
characteristics (minirfun). Requirements Mill be as specified in the applicable detail/acWisition
specification.

a. Resistors: DC resistance.

b. Capacitors: Capacitance. As specified in the applicable detail/acquisition specification, test
for dielectric withstanding voltage, insulation resistance, and dissipation factor.

c. For multilayered substrates, continuity and isolation testing uill be performed to verify the
interconnection of conductors es specified in the applicable detail/acquisition specification.

c.3.7.5.2 ~. A minimun of three sanples that have been subjected to, and passed, subgroup 3
testing uill be submitted to subgroup 4 testing.

c.3.7.5.2.1 . Measure conductor thickness in accordance with the applicable
detail/acquisition specification. Conductor thickness will meet the requirements specified in the
applicable detail/acquisition specification.

c.3.7.5.2.2
. .

or resl ~. Measure conductor resist ivity in accordance with the applicable
detail/acquisition specification. Conductor resist ivity will meet the requirements specified in the
applicable detail/acquisition specification.

c.3.7.5.2.3 film ~. Perform film adhesion testing in accordance uith MI L-STD-977, method 4500.
The substrate ard tape will show no evidence of peeling or flaking of meta[(ization.

c.3.7.5.2.4 For solderabie substrates only, perform solderabiiity testing if specified in
the applicable detail/acquisition specification in accordance with the applicable detail/acquisition
specification.

C.3.7.5.3 ~utir~. A mininuxn of two sarpies that have been subjected to, and passed, subgroup 3
testing wilt be submitted to subgroup 5 testing.

C.3.7,5.3.1 Jmrature coefficient of resis~
. .

: Uhen specified in the applicable
detail/acquisition specification, perform TCR testing for resistors in accordance with MI L-STD-202, method
304. TCR wiil meet the requirements specified in the applicable detail/acquisition specification.

a. Thick film type: Test as a minimun, tuo resistors from each resistor paste sheet resistance va(ue.
One from the smallest and one from the Largest area resistors at -55”c using a reference reading at
+25”c, or temperatures as specified in the detail/acquisition specification.

b. Thin film type: Test as a minimum, the highest value resistor at +125*C using a reference reading
at +25”c or temperatures as specified in the detail/acquisition specification.

c. If specified in the applicable detail/acquisition specification, TCR tracking testing will be
performed. TCR tracking uill meet the requirements specified in the applicable detail/acquisition
specification.

c.3.7.5.3.2 Mire bond stre~ test@ For wire bondable substrates, perform uire bord strength testing
in accordance with MI L- STO-883, method 20;1. The sample ~i(l inc(ude at (east 2 substrates and 10 bond
wires minimrn. For gold metal (ized class K substrates that at the device level are intemkd to contain
aluninun wire bonds, aluninun wires ui(i be ptaced as specifid in the detail/acquisition specification and
these uire bord samples ui(l be baked for 1 hour at +30Doc in either an air or an inert atnmsphere prior to
the performance of wire bond strength testing.

a. At Least 10 uires, consisting of substrate to substrate bonds, wi~i be destructively wLI tested.
An equal nudxsr of bords wi~l be tested on each sample substrate.
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b. The substrate metal lization will be acceptable if no failure occurs. If only 1 uire bond fails, a
second sanmle of a minirrun of 10 wires w“ill be prepared using the same Mire type/size and the same
type equi&ent as the failed bond(s). If the seco~ saWle contains one or more failures, or if
more than one failure cccurs in the first sanp~e, then the substrate inspection lot ui(( be
rejected.

c. The substrate inspection lot may be resubinitted to evaluation if the failure(s) Has not due to
defective substrate metal (ization.

c.3.7.5.3.3 Die shear str- testinq. Perform shear strength testing in accordance ~ith MI L-STO-883,
methcd 2019. At least tuo die per substrate will be attached and tested for each die attachment method, as
specified in applicab~e detail/acquisition specification. If a failure occurs at less than the specified
force and is not due to defective substrate materials, the lot uill be resubmitted to die shear evaluation
and the failure mode documented.

TABLE V. Substrate evaluation reouir-ntf$-
,.

Class MI L-sTD-8a3 Want i ty
Subgroup Test (accept Reference

K H Method Condition n-r) paragraph

1 x x Elect rica( 100 pwcent C.3.7.3
test ing

2 x x Visual 2032 100 percent C.3.7.4
inspect ion

3 x x Phys i ca ( 2016 5 (o) C.3.7.5 .1.1
dimensions

x x Visua[ 2032 c.3.7.5.1.2
inspect ion

x x Electrical C.3.7.5.1.3

4 x x Conductor 3 (o) c.3.7.5.2.1
thickness or
conductor c.3. ~;5.2.2
resist ivity

x x Film adhesion c.3.7.5.2.3
test

x x Solderabi 1 i ty C.3.7.5.2.4

5 x x TCR 2 (o) C.3.7.5.3.1

x x Wire bond 2011 10 nires (O ) c.3.7.5.3.2
evaluation 20 wires (1)

x x Oie shear 2019 2 (o) C.3.7.5.3.3
evaluation
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c.3.8 F!mkaqe evaluation Package cases or covers uill be evaluated in accordance with table VI and
c.3.8.1 through c.3.8.5. “In addition, laser marked surfaces ~ill be subjected to and pass subgroups 3, 5,
and 6.

c.3.8.1 PefinitiW. For the Wrpose of package evaluation, a ~ckage inspection tot wi([ consist of
hcinogeneous cases or covers of the same package type and outline dimensions (may differ only in lead length
and lead count); manufactured using the same facilities and processes; and p[ated as one lot (if p~ating is
applicable).

c.3.8.2 @neral.

a. Frcwn the initial package inspection lot, a randomly selected sanple ui~l be subjected to package
evaluat i on.

b. Subgroups 1, 2, and 3 of table VI uill be accomplished for each lot. The remainder of table VI
ui[( be accomplished Periodically at intervals not exceeding 6 months for additional package
inspection lots, except as noted in c.3.8.5 herein.

c. Subgroups 2, 3, and 4 of table VI apply to cases only. A quantity (accept ntrtber) of 15 (0) will
apply to the n-r of terminals or leads to be tested. The leads will be randomly selected from
three packages minimun.

c.3.8.3 ~ouD 1. Separately verify case and cover dimensional c~liance uith the element acquisition
docunents.

c.3.8.4 ~ouD 4. For metal cases with leads separated by an insulator, measure insulation resistance
between the meta[ body of the case and the leads that are isolated from the case. This test does not apply
to non-metallic cases. This test will be performed at 6-month intervals unless a change in insulator
material is made for class H devices and on every incoming lot for class K devices.

c.3.8.5 -OUOS 5 and ~. Separately verify case at-d cover for cci-pliance with subgroups 5 and 6.
Corrosion in the internal cavity area will not be cause for rejection. This test wilt be performd one time
only for class H and at 6-ninth intervals for class K unless a change in material or p[ating is made.
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TABLE VI.

1ass MI L- STD-883 Quantity
(accept
n-r)

3 (o)

3 (o)

—
x

—

x

—

x

x

x

x

—

x

—

x

—

x
—

—
H
—

x

—

x

—

x

x

x

Test

hysi ca 1
dirnens i ons

Reference
paragraph

c.3.8.3

utgroup

1

——

2

——

3

!ethod

2016

Condition

c.3.8.2colderabi 1 i ty 2003 Soldering
temperature
+245*C is”c

hertnal shock

Iigh temperature
bake

ead integrity

1o11

1008

2004

c

1 hour at
+150” C

B2
(lead fatigue)

o
(leadless chip
carriers)

(Pin grid
array leads
and rigid
1cads)

A4
Unlidded cases

3 (o) c.3.8.2

2028

1014x Seal

—
x4

5

!leta~ package
isolation

Moisture
resistance

1003 600 V dc
100 nA maxinur

3 (o)

5 (o)

c.3.8.4

—
x 1004 c.3.8.5

—
x

—
c.3.8.56 Salt atmosphere 1009 A 5 (o)

C.3.9 &Jhesive evaluati~ The polymeric adhesives used in device applications Hill be subjected to ard
pass the evaluation procedur~s detailed in MI L-STO-883, method 5011.
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C.4 PROCESS CONTROL

C.4.1 @criDtion of moces~. Process control is a methodology used to
processes prior to completion of assembly. This section outlines the requirements
two processes though process control may be applied to other areas. The indicated
controlled in accordance with tab[e VII and C.4.2 through C.4.3.

TABLE VII- ~.

Operation Class MIL-STD-883 Paragraph

KH Method Condition

Wire Bonding
1:1: l%: I c.4.2

Sea 1 x

II

1014 A, 1 X 10-E C.4.3
atmfcc He

c.4.2 Hire be-.

c.4.2. I &OHXLL. A process

a.

b.

c.

d.

e.

f.

9.

When a machine is Wt

Periodically uhile in

msch i ne operator

into operation.

evaluation uill be performed:

operatim, not to exceed 4 hours.

detect defect i ve
for process contro(
processes ui11 be

Uhen the ourator is changed. Change of certified auto wirebond ooerators is al lowed without

on

machine reevaluation if ail other fichine conditions for evaluati& are maintained.

Uhen any msch ine part has been changed.

Uhen any machine adjustment of the process parameters has

When the spool of ui re is changed.

When a new device type is started (unless the machine was

been made.

evaluated using test samples that also
simulate the new device type, see c.4.2.2).

c.4.2.2 d eval~
. . .

. Standard evaluation circuits (test
coupons or test vehicles) that siwLate the production device metal bonding system (e. g., thick fi lm, thin
fi(rn, aluninun bonding pads, plated gold) may bs destructively evaluated in lieu of the product.

c.4.2.3 Pr0cesu4sMms. Process machines not meet ing the evaluation requirements Hi 11 nat be used.

c.4.2.4 corrective act ion of recess -. A process machine may be returned to operaticm cmly after
appropriate corrective action has been implemented and the machine has been evaluated and passed testing in
accordance ui th tab(e VI 1 as requi red.

c.4.2.5 pata record. A data record ui(( be maintained and identifiable to each machine, operator, shift,
and date of test.
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c.4.2.6 Hire -.

c.4.2.6.1 FJr-ss miWn9Y-ratOr evatuwim Sample wires frcm three devices or a test sample will be
destruct ive~y P.J1l tested in accordance with MIL-STD-883, method 2011 and as fot(ows:

a. Class H devices: A mininnsn of 10 Hires total consisting of wire tinds to e(ements metatization
bonding systems (e. g., thick film, thin film, aluninun bonding pads, plated gold) typical of device
assemb[y operation uill be tested.

b. Class K devices: A minimun of 15 wires total wit( be tested. As a minimun, h!ires tested ui[i
inc~ude one each from a typical transistor, diode, capacitor, and resistor die, and five wires from
the header to the substrate, as applicable.

c. Requirements classes H and K: Evaluation resu(ts are acceptable i f no fai lure occurs at less than
the value given in table I of MI L-STD-&93, method 2011. If any of the sample wires fai 1, the
mschine/operator wi 11 be deactivated and corrective action taken. Uhen a new sample has been
prepared, tested, and has passed this procedure, the machine/operator has been certified or
recertified, it can be returned to service.

c.4.2.6.2 ~. From each wire bonding lot, a sample of at least tuo devices ui 11 be
nondestructively tested in accordance with MI L-sTD-8133, method 2023. This requirement does not apply to
devices that are 100 percent nondestructively tested. Alternately, destructive pul 1 testing in accordance
with method 2011 may be performed. Oevices nith known visual wire bonding rejects ui 11 not be excluded from
this sample.

a. A wire bonding lot consists of devices that are consecutively bonded using the same setup and wire,
by one mschine/operator (operator changes are al loued for autobonders) during the same period not
to exceed 4 hours.

b. In each sample device, at least 15 wires will be tested, including 1 wire frcin each type of
transistor, diode, capacitor, and resistor chips, 3 wires from each type of integrated circuit, and
5 wires connecting package leads, as a@ i cable. If there are less than 15 wires in the device,
all wires will be tested. Sanple devices will be inspected for lifted uires. Lifted wires
resulting frcm bond pu[[ testing uill be cowted as nondestruct ~~ 1 test fai (ures.

c. The wire boding lot wi It be acceptable if no fai lure occurs. If one wire/bond fai 1s, another
sanple of two devices wi [ ( be selected and 100 percent nondestructively tested. 1 f the second
sample contains no failures, the wire bonding lot is acceptable. 1 f the second sanple also
contains failure(s), or more than one wire/bord fai [s in the first sanple, the bonding
mschine/opsrator ui ( ( be renmved from the operation.

d. The failures wil[ be investigated and appropriate corrective action wi(l be implemented. The
mschine/operator wi ( ( be recertified in accordance with C.4.2.6.1 &fore being returned to
operation. Al t devices bonded since the previous certif i cat ion ( tot sanple bond strength test)
ui ( 1 be subjected to 100 percent nondestructive bond strength testing (class H).

e. For RF/microwave devices, test sample circuits that simulate the production device may be
destructively evatuated in Lieu of the product (see c.4.2.2). IJhen test sanple circuits are used,
the data f ran this test wi 11 be used for SPC nmni toring of the process/product.

C.4.3 Seal teWm. A(1 class K devices wi 11 receive fine leak testing, uithout pressurization (bonb)
insnediate(y after sealing and prior to any other test. Class K devices are sea[ed uith a minimum 10 percent
hel iun tracer gas atmosphere. If a fai lure occurs, the lid sea( rework requirements wi LI be fol~owed.
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C.5 DEVICE SCREENING

c.5.1 Pescr@tion of device screeni~. Screening is a series of tests and inspections performed on each
device in each lot in order to eliminate products which do not meet the performance requirements. Each
device wi 1 L be subjected to and pass al 1 of the applicable screening tests ati inspections in accordance
with Table VIII and c.5.2 through c.5.12.

c.5.2 @jQ.@.

a. Additiona[ tests and inspections may be performed where experience indicates just i f iab[e concern
for specific quality characteristics.

b. Electrical test parameters, values, limits (including deltas), and conditions uill be as specified
on the acquisition docunent.

c. All devices that fai 1 any test criterion in the screening sequence wi 1 ( be removed from the Lot at
the time of observation or immediately at the conclusion of the test in which the fai lure was
observed.

d. When PDA, pettern fai lure, or de(ta limits have been specified or other conditions for lot
acceptance have been inposed, the required data wi [ [ be recorded and maintained as a basis for (ot
acceptance.

e. Once rejected and verified as a device failure, rework and subsequent rescreening i n accordance
with the limitations of this specification may be performed.

C.5.3 Preseal burn 1n test.- Preseal burn-in is optional , and performance requires the approva( of the
acquiring activity.

C.5.4 test for class K Devices . Nondestructive 100 percent trend putt test ui[l
be performed for class K devices. The tota( nwber of fai led wires and the total nwber of devices fai led
wi 11 be recorded. The lot wi 11 have a PDA of 2 percent or one ui re, uhichever is greater based on the
@r of wires pulled in the Mire bond lot or production lot. Fai led lots may be resubmitted one time to
100 percent nondestructive bond puli test with a tightened PDA of 1.5 percent. The test Hi 11 be performed
in accordance with MI L-sTD-883, method 2023. Oevices from lots which have been subjected to the
nondestructive 100 percent bond pull test and have fai led the specified c(ass K PDA requirement ui 11 not be
deli vered as c [ass H product.

C.5.5 al visual 1~ Devices auaiting preseal inspection and accepted devices awaiting
further processing will be stored ii a dry, controlled environment unti 1 seated as specified in MI L-sTD-883,
method 2017.

c.5.6 yisua~ ~ for _ . The manufacturer may inspect for damage after each therma( or
mechanical screening step, or at any subsequent time in the screening sequence.

C.5.7 ~cle -t noi~ detection (PI ND) test . When approved by the acqui ring activity, PIND testing
wi [ 1 not apply to devices uith internal conforma[ coating. PIND wi lL be performed in accordance with test
methcxi 2020 of MI L- STD-883, condition A or B. The lot may be accepted on any of the five runs i f the
percentage of defective devices is less than 1 percent (or one device, whichever is greater). Al L defective
devices wi 11 be removed after each run. Lots which do not meet the 1 percent PDA on the f i fth run, or
exceed 25 percent defective cum-ttative, ~i 1 i be rejected.

c.5.8 .

a. Preburn-in electrical testing is optional except uhen delta 1 imit measurements are required.
Houever, devices may be tested to remove defects prior to further screening and to form a basis for
a~l ication of POA criteria.

b. This test need not include all device parameters, but wi ( ( include those measurements most
sensitive to and effective in removing electrically defective devices.

c. b/hen delta limits are specified in the device acquisition specification, the measurements will be
recorded, and traceabi lity will be maintained from the device to the corres~nding electrical test
data.
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C.5.9 Burn-in. Burn- in ui 11 be performed on each device.

C.5.9.1 m.

a. Preburn-in (interim burn-in for class K) and post burn-in electrical parameters as specified in the
device acquisition specification ui 11 be measured.

b. Burn-in electrical conditions Hill be as specified in the device acquisition specification.

c. Delta measurements Mill & made on parameters specified in the device acquisition specification.

c.5.9.2 ~n-in -.

a. Class K devices Hi 11 be turned-in in accordance with the time-temperature regressions specif ied in
MIL-STD-883, method 1015. The bwn-in time will be equally divided into two successive burn-ins.
Interim electrical tests in accordance with the device acquisiticm specification will be performed
after the first burn- in to determine acceptable devices for the second burn-in.

b. Class H devices Hi 11 be burned-in in accordance with the time-temperature regressions specified in
MI L-STD-883, method 1015.

C.5.9.3 Jai (ure ana~vsis of burn In screen fai lures for class K~.. . Catastrophic failures (e. g.,
shorts or opens measurable or detectable at +25*C) after kwn- in ui i 1 be analyzed. Analysis of catastrophic
fai lures may be limited to a quantity and degree sufficient to establish failure mode and cause. Fai lure
analysis resu(ts ui 11 be doctsnented and avai lable to the Government representatives.

C.5.9.4 lots rewMtted for kU rn- ~. Burn-in lots that do not exceed t~ice the allowable PDA may be
resulxnitted for burn-in one time only. Resdxnitted lots Hi (1 be kept separate from new lots and will be
inspected for a[( specified characteristics using a tightened inspection PDA equal to the next Iouer -r
in the PDA series. The rumber of pattern failures alloued wi (1 be the same as required for the original
turn- in.

C.5.9.5 Burn-in ~e crlterl~.
. .

At the option of the manufacturer, burn- in acceptance Hi11 be based
on PDA or pattern fai lures. Either option or bth may be app(ied to a barn-in tot as acceptance criteria
(i. e., i f a Lot exceeds PDA requirements, then pattern fai lure analysis may be used to determine if the lot
is acceptab(e).

C.5.9.5.1 -. Pattern fai lures are multiple device fai lures within a device burn-in lot with the
same root cause of fai lure. The manufacturer ui { ( determine and docunent, prior to beginning burn- in, the
criteria for the formation of twrn-in lots (e. g., devices sutxnitted to burn-in at one time, a production
lot, or an ins~ction tot) for the purposes of POA calculation. The burn-in lot uil( be > 41 devices or all
devices sutxni tted to hrn- in during a 1-week period, ~hichever is less. The manufacturer wi 11 not conduct
burn-in in acMition to that specified. Delta limits will be defined in the device acquisition specification
~hen requi red. When the PDA or pattern fai lures applies to delta limits, the delta parameter values
measured after burn- in (100 percent screening test) ui 11 be conpared with the delta parameter values
measured prior to that barn- in. Unless otherwise specified in the device acquisition specification, PDA,
ati pattern fai Lure ana(ysis ui 11 be applicable only to +25”c static tests (group A, subgroup 1).

C.5.9.5.2 I?C!A Cmtic!fl.

c.5.9.5.2.1 PDA CIU. For class H, the PDA uill be 10 percent or one device, whichever is greater,
regardless of burn-in lot size.

C.5.9.5.2.2 PDA cW. For class K, the POA will & 2 percent or one device, whichever is greater,
regardless of burn- in lot si ze. Class K PDA ui[l be calculated on fai[ures occurring during the second ha~f
of burn-in only.
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C.5.9.5.3 n failure cmtim .

C.5.9.5.3. I failure ootion. class M. For class H devices, when acceptance is based on pattern
failures, all nwltipte device static failures at +25”c nust be analyzed to determine root cause. Multiple
device fai lures with the same root cause (three or more depending on Lot size) ui L L be considered a “fai {ure
pattern”. if a fai(ure pattern is established, the [ot ui(l be rejected; otherwise, the tot ui 11 be
accepted regardless of PDA. In all cases, lots with device fai Lures that do not exceed the PDA are
acceptable and do not require pattern fai lure analysis. The nwber of device fai lures with the same root
cause that establish a faiture pattern uill be based on Lot size, as fol lows:

Ntir of fai lures
lish a ~

X<20 3
21sx <40 4
4O<X<1OO 5
100 < x <300
300 < x <500 1:
500 < x 16

Exanple 1: Lot size is 25 uith 4 device static fai lures at +25”c.

If all 4 device fai(ures do not have the same root cause of failure (i. e., 3 or less failures
uith the same root cause), then no ‘ifai lure Pattern)i exists and the passing 21 devices are
acceptable.

If at 1 4 fai lures have the same root cause of fai lure, then a “f ai lure pattern” exists and the
lot should be rejected.

Exanpie 2: Lot size is 400 uith 15 device static failures at +25”c.

The lot is acceptable (i. e., 10 percent PDA allows 40 device fai lures).

Ex.snple 3: Lot size 400 with 41 device static fai lures at +25-C.

1 f 10 or less of the device fai (ures are due to the same root cause, then a “fai
Ildoes not exist and the lot ia acceptable.

ure pattern

[f 11 or more of the device fai lures are due to the same root cause, then a “fai lure pattern”
has been established and the lot is unacceptable.

In al [ instances uhere analysis of the fai led devices indicates that the fai Lure mechanism is due to poor
bss i c processing procedures, a bssi c design fault, or nonscreenable defects, the lot wi L i be rejected.

c.5.9.5.3.2 Pattern fai Lure ogtion. class K. For class K, when acceptance is based on pattern fai lures,
a(( rdtiple device static fai lures at +25° C must be analyzed to determine root cause. The Lot uilt b?
stopped and placed on hoid if:

a. Any two device fai lures within the burn-in lot have the same root cause of fai iure (i .e. , pattern
fai lure established), w

b. The total ntir of device fai lures in the burn-in lot exceeds 5 percent.

The lots may be reuorked and recovered if the fai lure is due to:

a. A defect that can be ef feet ivel y removed by rescreening the entire burn-in [ot or,

b. Random type defects which do not reflect poor bmsic device design or poor basic processing
procedures.

In a~l instances where analysis of the fai led devices indicates that the fai (ure mechanism is due to poor
basic processing procedures, a basic design fault, or nonscreenab[e defects, the lot wi L1 be rejected.
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C.5.1O final electrical test.

a. Final electrical testing will inc~ude all parameters, limits, and conditions of test which are
specifically identified in the device acquisition specification as final electrical test
requirements. As a mininun, final electrical testing will inctude group A, table lXa, subgroups 1,
2, and3 (ptus 4, 7, and9as applicable).

b. Final electrical testing satisfies end-point electrical test requirmnents spcified in the
preceding test methods, and need not be duplicated.

C.5.11 seal (fine and aross leak ).

a. For c[ass K devices, the seal test may be performed in any sequence betueen the final electrical
test and external visual, but it uiil be performed after a~l shearing arxi forming operations on the
terminals.

b. For class H devices, the seal test wilt k-s performed in any sequence between the constant
acceleration test and external visual, but itidillbe performed after all shearing and forming
operations on the terminals.

c. For class K and H devices, al( device lots (sublets) having any physica( processing steps (e. g.,
so~der dipping to the glass seal, etc. ) performed foliowing seai or external visual will be
retested for hermeticity ad visual defects. This will be accomplished by performing, and passing,
as a minimun, a sample seal test (M IL- STO-883, method 10I4) using an acceptance criteria of a
quantity (accept *r) of 45(0), and an external visual inspection (MI L-STO-883, method 20W) on
the entire inspection lot (sublet). For devices uith leads that are not glass sealed ard that have
a Lead pitch less than or equal to 1.27 mm (0.050 inch), the sanp~e seal test uill be performed
using an acceptance criteria of a quantity (accept n-r) of 15(0). If the sanple fails the
acceptance criteria specified, al( devices in the inspection tot represented by the sample will be
subjected to the fine and gross seal tests and a(l devices that fail Mill be removed from the lot
for fina~ acceptance.

c.5.12 Vternal visual screen. The final external visual screen uill be conducted in accordance uith
MI L-sTo-883, method 2009 after all other 100 percent screens have been performed. The manufacturer ui(~
inspect the devices 100% or on a sar@e basis using a quantity/accept nudw of 116(0). If one or more
rejects occur in this sample the manufacturer may double the sanple size with no additiona( failures allowed
or inspect the remaining devices 100% for failed criteria and remove the failed devices frcin the lot. If
the doubled sanple atso fails, the manufacturer will be required to 100% inspect the remaining devices in
the lot for the failed criteria. Reinspection magnification wi[l be no Less than that used for the original
inspection for the fai ted criteria.
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TABLE VIII. Device screeninq.

141L-STD-883 Requirements
Test inspection Reference

Method Condition Class K Class H paragraph

~resea( burn-in 1030 Opt i ona 1 Opt i ona 1 C.5.3
—

Nondestructive bond 2023 100 percent N/A C.5.4
pld 1

—

tnterna( visual 2017 100 percent 100 percent C.5.5

reriperature cycling 1010 c 100 percent 100 percent C.5.6
or thermal shock 1o11 A, minimun WA or

100 percent

~echani cal shock 2002 B, (YI 100 percent 100 percent c.5.6
or direct ion or or

only)
constant acceleration 2001 A, (Yl 100 percent 100 percent

direction
only)

PIND 2020 Aor B 100 percent N/A C.5.7

Electrical In accordance 100 percent Opt i ona 1 c.5.8
nith
applicable
device
specification

Burn- in 1015 100 percent 100 percent C.5.9

Fina[ e[ectricai test In accordance 100 percent 100 percent C.5.1O
with
applicable
device
specification

Sea I 1014 100 percent 100 percent C.5.11
a. Fine
b. Gross

Radi ogra~ i c 2012 100 percent N/A

External visual 2009 c.5.12
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c.6 CONFORMANCE INSPECTION AND PERI(X)IC INSPECTION

c.6.1 l)escriDti~ of C~ce lns~tion andperlodlc -ctio~.
. .

Conformance Inspection (Cl) and
periodic Inspection (PI) is a series of tests and inspections performed on samples of devices which have
passed screening. These tests and inspections are used to further verify the performance requirements on a
samp{e basis. Sa@e testing is necessary due to the fact that many of these tests are either destructive,
expensive, or time consuning. Group A is considered Cl, ~heras Groups B, C, and D and considered PI. CI
and PI will consist of the tests and inspections specified herein. Devices ~ill not be accepted or approved
for delivery until all a~licable CI and PI requirements have been met. The acquiring activity may approve
delivery if groups A, B, Cl, C3, and D testing have been conpieted and group CZ, steady state Life test, has
cmnced. The marwfacturer ui[l maintain traceability of all devices delivered to the acquiring activity
prior to completion of Cl and PI testing for the purpose of notificati on/reca[[ in case of test failure.

C.6.2 ~. CI and PI for a given device type is determined by selection of a requirements option
fiow (see table IX) at the time of contract negotiation and acceptance. The requirements option flow
selected uill determine the CI and Pi requirements for the specific device manufactured. Where applicable,
inspection lot sampling Mill be in accordance with appendix F of this specification. Except where the use
of final electrical test rejects or simulation sanp(es (i. e., test coupons or test vehicles) is alloued, all
devices wil[ have been previously screened and subjected to and passed all final electrical tests.
Successful completion of Cl and PI for a given product assurance level uill satisfy the requirements for any
lower level device manufactured on the same certified tine. If a (ot is withdraun in a state of fai(ing to
meet requirements and is not resutsnitted, it will be considered a failed lot and reported as such.

NOTE : The device manufacturer has the right to etect not to use any solution or so~vent identified
within this specification or related specifications that has also been identified by the
American Congress of Govermnent Industrial Hygienists as being a potential or suspect
care i nogen. Uhere the device manufacturer elects not to use a msterial, he must notify the
acquiring or qualifying activities and the custuner in writing in clear, unatiiguous language
not subject to misinterpretation that this right has been exercised.

TABLE IX. ~.

Requirement Reference Option 1 Opt ion 2
(in-line) (end-of-line)

Genera 1 Paragraph C.6.3 c.6.4

Group A Paragraph C.6.3.1 c.6.4.1
(cl)

Tab[e I Xa IXa

Group B Paragraph C.6.3.2 c.6.4.2
(PI)

Table N/A I Xb

Group C Paragraph C.6.3.3 c.6.4.3
(PI)

Table lXC I XC

Group D Paragraph N/A c.6.4.4
(PI)

Table N/k I xd
!-

C.6.2.1 le se~ectiw. The ndx?r of hybrid microcircuits to be tested ui~l be chosen ( independent of
lot size) by the manufacturer in accordance with the aml i cable reaui rements of oDt ions 1 or 2 herein.
Initial sa~ies and resubmitted sanp(es, ~hen applicab’(e, wi [ 1 be ;andomly select~ from the inspection lot.
Lot acceptance is based on an accept number of zero. If a fai lure occurs, the fai led subgroup or test may
be performed once using doub(e the sample size or 100 percent ui th zero fai lures al lowed. For group C
inspection, (imited s~(e quantities may be used to meet the requirements of c.6.1 for production start-up.
When limited sa~l ing is used for start-up, a subsequent fui ( sanp~e group C test wi [1 be performed within 6
months of initia( group C or prior to exceeding the limited usage requirements of C.6.3.3. lc, whichever
comes first.
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C.6.2.2 Electrical erd paints ui I L be measured ad recorded *en awticable.

c.6.2.3 W. Test results will be recorded by inspecti.m lot identification code w each ins~tim
lot, hen SIW1 i cable. For in-line group B inspections wf!ere impect ian Lots are not applicable, date
records or logs ui II be maintained ad avaitabte for revieu bf the qualifying ard acquiring activities. A
sunr.wy of attributes results for all tests and measurements wi I I be part of the test repmt. Variable data
~i{( be provided uhen required by the device acquisition specificatim.

C.6.2.4 Electrically rejected devices frm the SCUM inspectim lot my k used in
a I I subgr.aqn when end point measurements are not required provided that the devices have been shjected to
al( device screert ins conditions through turn-in.

c.6.3 !j@QII 1 (in-~ option 1 c1 and PI uill be satisfied by in-line impectims md
tests in accordance uith C.6.3.1 thro&h c.6.3. I..

c.6.3.1 Group A electrical testing ui(l be performed in accordance.with
WMe IKE., c.6.3 .1.1 thrcws+! c.6.3. I.4 and the qpticable device acqis itim specificatim.

C.6.3.1.1 mm A ~~. Grcup A subgroup Mi II as a minimm, inc[de the final
electriml testing subgrcups 1, 2, and 3 (PUM 4, 7, ami 9 es apfAicable) - my other sdcwuips required
by the device acquisition specificatim. Each inspect im lot or sublc.t ui I I be tested. A procedure for
per fomiw group A inwsctim in accordance .ith one or more of the foil.miq rnethcds Hi IL bt available for
revieu by the qualifying activity.

a. Smpl ing: A sfnglc! ssnple my Ix used for a~l wbfwaup Wstins. Uhere the required size exceeds
the lot size, 100 percent inspection will be allowed.

b. Sequence of test: Grmp A testing by stiroup or uithin subgroups WY be per fomed in any sequence
efter subercup 1 or alternate sbbwows (see MlL- STD-W, method 1015) are performed.

c.6.3.1.2 ~.

a. Prc8Jwti0n perform all rqirtd final electricity screening tests.

b. Qua[ ity assurance m quality designate r.mdmly put Ls .mn@es to the required quantity {accept
-r) ad performs acceptance testing.

c.6.3 .1.3 - samle -. Test s8i@es for each individual gruip A subgroup wi(( be rmdm(y
selected frm the inspectim lot after 100 percent screening of that wbgro@ (W subgrc+s, in the event
that nultiole subnroum are tested at the same tem.srature in seauwce uith the sam test ormrano. ALI
dtvices in” the it+tckim lot & sublet ni ( L be &~i (able for seie&ion as a “test s.%npli “E& ; fuily randm
Sm@e :i~( h selected frm the total pqdatim of devices. In rdditi.m, a different opwator wi I I check
the at I re test setup and verify the use of the correct test progrm prior to testing the graq saupte.
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TABLE lXa. Gra A electrical test-

Subgroup Parameters Quantity
(accept ntir )

1 Static test at +25°C 116(0)

2 Static tests at maximun rated 76(0)
operating temperature

3 Static tests at minimun rated 45(o)
operating tenp3rature

4 Dynamic test at +250c 116(0)

5 Oynamic tests at maximun rated 76(0)
operating temperature

6 Oynamic tests at minimun rated 45(0)
operating tenpwature

7 Functional tests at +25° C 116(0)

8 Functional tests at maximksn and 76(0)
minimun rated operating
temperatures

9 Switching tests at +25-C 116(0)

10 Suitching tests at maximun rated 76(0)
operating tenqnvature

11 Switching tests at minimun rated 45(0)
operating temperature

c.6.3.1.4 ~-line verification testing.

a.

b.

c.

For each test setup (and operator for manual testing) prduction wi (1 test a correlation unit to
assure that the accuracy requirements of MI L- STO-883 are being met.

Testing ui (( be performed using the verified setup.

At the completion of testing (or at least once each ueek) or fo( ~owing a change of operators for
manua~ testing, Qualifying Activity (QA) or a QA designate verifies the production testing by:

(1)

(2)

(3)

Visua Lly inspecting to confirm that the correct test fixture, equipnent, software, and
procedures were used.

Actual testing of a controlled, known god, device of the device type being tested, uti (i Zing
the fixtures, equipnent, software, and procedure(s) that uere used by production. Variabtes
data for a~~ applicable group A tests at +25”c wi lL be read and recorded for the controlled
unit. This data will be maintained with the lot.

Fai lure of the verification test wi 11, as a minimun, require engineering to perform a detai led
revieu of hardware, softuare, setup, and parts. 1f the engineering revieu does not [ocate the
problem, the verification unit wi 11 undergo fai lure analysis. The appropriate corrective
action must then be taken based on the fai lure analysis results. The entire group of devices
being considered for acceptance at the time of the fai lure may then be retested for the
appropriate subgroup(s) acceptance one time on(y by repeating in-Line verification test in9.
If the fai Lure analysis does not specifically locate the probtem, the tot may be reconsidered
for acceptance one time on~y for 100 percent retesting of atl of the devices to al [ of group A
requirements and by repeating in-line verification testing.
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c.6.3.2 !3rwD B ~. Group B inspection wi 11 be satisfied by performing in-line inspection sample
nmnitoring as fot lows. Electrically rejected devices or test vehicles or coupons may be used in all
subgroup tests in 1 ieu of actual product.

a. Physical dimensions: Randomly select devices from devices at final inspection such that as a
minim-n two devices of each package configuration presented for inspection are inspected each
month. Confirm that al 1 critical dimensions affected by the assenbly process (e. g., package
length, width, height, pin length, etc. ) meet the requirements of the device acquisition
specification. Critical dimensions unaffected by ass~(y processes may be inspected at final
visual inspection or as a part of inccming (receiving) inspection.

b. Resistance to solvents: Each inspection lot of marking ink wi 11 be tested prior to acceptance in
accordance with MI L- STD-883, methd 2015. This series of tests wi 1 ~ be performd on each type of
surface which is used as the marking surface on ccapleted devices (e. g., si lver plate, abraded
nickel pi ate, non-abraded nickel plate, etc.). One piece of each surface type wit ( be tested in
each solvent. Each week one device or element ( 1 id or package) representative of each of the
marking surfaces of each device marked during the week wi 11 be tested in accordance with
MI L- STD-883, method 2015 except that only “solvent D“ is required.

c. P] NO: PIND testing is not required for c(ass H devices. PINO testing for class K devices wi 11 be
performed in accordance with MI L- STD-883, method 2020, condition A or B as specifid in the device
acquisition specification.

d. Internal visual and mechanical: Internal visual and mechanical inspection wi 1~ be performed at
preseal visual inspection in accordance with the requi rennmts of MI L- STD-883, method 2014. As a
minimun, one device of each device type received at preseal visual inspect ion each month wi 11 be
inspected.

e. Bond strength: Uire bond strength in-line inspection will be performed as a part of wire bond
certification and in accordance with MI L- STO-883, method 2011. Each wire bond process (i e.,
thermosonic go(d, ultrasonic aluninun, thermal canpressions go(d, etc. ) wi Lt be tested weekly.
Where more than one machine exists for a specific process, the test sample ui 11 be rotated between
machines such that al 1 machines are tested at least once during each 13 week period when in
operation. At the timeof certification, an additional minimsn 10 wires total (15 wires for class
K) will be bonded in the certification sample part(s). After completion of certification bond
wlls, the parts uith the additional 10 wires (15 wires for class K) intact wi(l be preconditioned
for 1 hour at +30VC mininvm in either air or an inert atmosphere fotlowed by destructive pu~ 1
tests. Bond strength requirements ( i.e., minimun w[l forces) wi(l be as specified in table IXb-1.
No failures are al lowed.

f. Die shear: Die shear testing wi 11 be performed on two devices as a part of group C inspection
(i. e., first lot ad any element attach changes). Die shear testing during group C wi (1 be
performed in accordance with MI L- STD-883, method 2019.

9. Solderabi 1 i ty: Solderability testing wi 11 be performed as a part of incming inspection (i .e. ,
package evaluation) as follows:

Packages wi 11 be temperature aged to one of the fo~ lowing conditions prior to performing the
solderabi lity test.

6 tO.5 hours at T, = +2500c, tl(YC
22 tl hours at T, = +20Doc, t8°c
160 t8 hours at TA = +150”C, t6°c

When the device process flow includes an operation in which the package lead finish is changed
prior to delivery of the device (i. e., a solder coating is applied), this operation wi(~ be
performed on the package evacuation sample packages subsequent to the temperature aging. Fo( lowing
the temperature aging (and the lead finish application, if applicab(e), the sa~(e packages wi ( L be
solderabi 1 ity tested in accordance with method 2003 inc[uding a 7- to 8-hour steam aging.

h. Seal: Sea( tests will be performed in accordance with MI L-STD-883, method 1014. One-hundred
percent testing wi~t be performed on all devices between fina( electrical test and externai visual.
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c.6.3.3 aOUD C i ns~ct ion. Group C inspection wi 11 be performed only on the first inspection lot
submitted for inspect ion and as requi red to evaluate or qualify changes. For CtML qualification, refer to
the qualifying activity. Group C inspection wi 11 be performed in accordance with tab(e lXC under the PI
colum and as outlined herein.

NOTE: The qualifying act ivity may approve alternate test plans for SMS( 1 lots of devices for group C
inspection.

c.6.3.3.1 ~.

a. Gro~p C sanpie selection: Samples for group C Hi (1 be dram frcm the first inspection lot
submitted.

b. Subgroup sampling: Subgroup 1 sanpies (or electrical rejects or mechanical sa~les, se? Apndix
F) will be used for the subgroup 3 and subgroup 4 tests.

c. Limited usage sarples: (See c.6.2.1 for group C prduction start-up). A minimun of five devices
ui 11 be subjected to subgroups 1 and 2 ~hen a(( of the fo(~ouing are met:

(1) A maximum of 500 devices in a single order against a contractor-prepared docunent.

(2) A msxinwm of 2000 devices acquired against a contractor-prepared docunent on a given
equipment-acquisition contract or program.

(3) A maximun of 2000 devices acquired against a contractor-prepared docunent during a 12 month
period for a given device and manufacturer.

c.6.3.3.2 ~ailflcatlorl
. . .

Tuo devices minimun Hi 1( be tested
to assure conformance to the applicable requirements of MI L- STO-883, &thd 2011. Sample criteria MiLl be
based on the rumba of wires putted using a sample size (accept rumber) of 22(0) for class H and a saWle
size (accept ntir) of 45(0) for class K devices. If the 45(0) requirement for class K cannot be met uith
two devices then al~ uires in two devices wi 1[ be pul led ~ith a minirrrun of 22 Mires being pulled with zero
fai lures. Sanple wires ui 1( include one wire from each type transistor, diode, capacitor, and resistor
chip; 3 wires f ram each type of integrated circuit; and 5 Hires from package [cads as applicable. For test
conditions F and H, test 3 dice for each methcd of interconnection, or all flip chips and beam lead dice, if
less. The mininnsn al louable bond strength Hi ( 1 be the past seal bond strength requirements of method 2011.

c.6.3.3.3 for oDtion 1 PI cmduct auallflcatlu
. . .

r . The element (die/chip) shear test ui(l he
performed to a quantity (accept @r) 22(0) of the elements in the devices or all elements in the two
sarrple devices, whichever is Less. The shear sample wi 11 be uniformly divided among a[t element types (or
all etements, if less) in the device and will k performed in a minimum of two devices. The sanp(e wi 11
include typical resistor, capacitor, integrated circuit, and discrete semiconductor elements.

c.6.3.4 ~confor-. Should fai lure occur in any of the above in-line inspections, an analysis to
determine cause wi ( 1 be performed and corrective action, as necessary, ui i ( be irrfxmd. The cause of
fai lure, appl i cable corrective act ion, and disposition of product affected by the fai lure ui 1( be
documented. This documentation wil( be available for qualifying and acquiring activity review.

c.6.4 Qption 2 (Pnd of--- nel Option 2 Cl and PI uil[ be satisfied by end-of-line inspections and tests
in accordance with c.6.4.1 thro~gh c.6.4.5.

c.6.4.1 G19uo A electrica~ testinq. Group A testing Hi 11 be performed in accordance with table IXa,
c.6.3.1 through c.6.3.1.4 and the applicable device acquisition specification.

c.6.4.2 firouD B i n~ Group B ins~ction ui (( be performed on each inspection lot for each package
type and lead finish in accor~ance uith table lXb and c.6.4.2.1 through c.6.4.2.7.

C.6.4.2.1 ~. Lots fai ling to pass this test wi 11 be subjected to 100 percent PIND testing.
Corrective action wil( be initiated to determine the cause for the rejects.

c.6.4.2.2 lnterna~ visual ard nwchanl cd. The criteria for interna~ visuai and mechanical examination
wi 11 be the genera( requirements for design and construction, the requirements of the device acquisition
specification and confirmation that the actua( device construction is in accordance uith the design
documentation on fi le.
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TABLE Ixb. tiOUD B testina (oDtion 2 ~1~1.

I C(ass
Subgroup —

K

1 x

2 x

3 x

4 x

5 x

6 x

7 xi

8

9 x

+-–x Resistance to solvents

I
x

x

Internal visual and
mechanica(

Bond strength
a. Thermoconpression
b. Ultrasonic or wedge

Flip-chip
~1 Beam lead

F
x Sea 1

a. Fine
b. Gross

x ESD
a. Electrical

parameters
b. ESDS
c. Electrical

parameters

C.6.4.2.3 Ew!AWWI.
MI L-STD-883, method 2011 ad
bonding.

a.

b.

c.

d.

e.

Tuo devices wi 11 be

Sanp(e devices wi(t
inert atmosphere.

MI L- STD-883 lQuanti ty/ I

7ethod

2016

2020

2015

2014

2011

2019

2003

1014

3015

\ 3(0) [

I 1 (o) c.6.4.2.2

2 (o) c.6.4.2.3
Cor D
Cor D

F
H

2 (o) c.6.4.2.4

older 1 (o) c.6.4.2.5
enperature
.245-C *5-C

15 (o) c.6.4.2.6
Aor B
Cor D

Group A-1

3 (o) c.6.4.2.7
Group A-1

Destructive uiretxmd w(1 tests Hi 11 be performed in accordance uith
as fol(ow. Testing may be accomplished in-[ine anytime after device uire

preconditioned ad tested.

be preconditioned for one hour minimun at +300° C minirmxn in either air or an

Sampling criteria ui 1( be based on the *r of wires Pll tested using a sanpte size (accept
nurber) as fol tows:

(1) Class H: 22(0) uires, 11 uires each device (or all wires if Less).

(2) Class K: 44(0) wires, 22 wires each device (or a~l uires

Sample uire locations wi[l inc[ude uires frcm the fol(ouing dev

(1) One uire fran each type transistor, diode, capacitor, and

(2) Three wires from each type integrated circuit.

(3) F i ve wires connect i n9 to package Leads.

f Less).

ce Locations as applicable:

esistor chip/die.

The minim allowable bond strength uiil be in accordance with table IXb-1.
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TABLE IXb-1 .

/

G
w

otd or aluninun
ire diameter, X Minimun bond strength

(inches) (grams)

)( < 0.001

x ❑ 0.001 1.0

0.001 < x < 0.003

!::::~~~::;

# minus 1 gram

[

MI L-STD-883
0.003 < x

1

method 2011, figure 2011-1, minus 10 percent
post sea ( requirement

c.6.4.2.4 Die shear str-. The element (die/chip) shear test wi 1( be performed to a quantity (accept
number) of 22(0) of the elements in the devices or a[ ( elements in the two sanple devices, whichever is
less. The shear sanple uill be uniformly divided among all etement types (or all elements, if less) in the
device and ~i~l be performed in a minimun of two devices. The sanple wi ( 1 include typical resistor,
capacitor, integrated circuit, and discrete semiconductor elements.

c.6.6.2.5 At least 15 leads (or all leads, if less) wilt be randomly se[ected, identified
and tested.

c.6.4.2.6 Seal (fine and-. This test is not required if the 100 percent seal test screening is
performed between the final electrical test and external visual.

c.6.4.2.7 Electrostatic discharge (ESD1. This test will be performed for initia~ qualification and
prcduct redesign as a minimun, or the device will be considered Class 1.

c.6.4.3 GrouD C inwect ion. Group C inspection wil~ be in accordance with c.6.3.3 except table [XC,
subgroup 4 tests are not required.

c.6.4.4 GrouDD i-DSL?ecti On. Group D inspection wi~( be performed on the first inspection lot suktnitted
ad at interva(s not exceeding 26 weeks for additional inspection lots. Group D inspection will be
performed in accordance with table IXd and C.6.4.4.1 through C.6.4.4.3.

NOTE : This testing may be accomplished during package evaluation at incoming inspection acd need not
be repeated.

c.6.4.4.1 $am(eS. Sea~ed empty packages that have been subjected to the handling and stress conditions
of screening may be used for group D testing.

c.6.4.4.2 End Nint electri@ measur-. End point electrical measurements are not required.

C.6.4.4.3 ~~. Lead integrity testing wi(( be performed on 15 leads minim or a[l leads if
there are fewer than 15 Leads per device package.
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TABLE IXC. @OUD C testing.

Class MI L- STD-883 conditions Quantity
Jbgroup Test (accept Reference

K H Method PI QML ntir) paragraph

1 x x External 2009 5(o)
visual

x x PINO 2020 N/A Aor B,~ C.7.7.5.1
5 passes

x Temperature 1o1o C, 20 cycles C, 100 cycles c.7.7.5.2
cycling

x Temperature 1010 C, minimum C, 100 cycles c.7.7.5.2
cycling or or or

x Thermal shock 1o11 A, minimun N/A c.7.7.5.2

x x Mechanical 2002 B, Y1 B, Y1 C.7.7.5.3
shock or direction, direction,

x x Constant 2::1 or Al, Y1 ad B, Y1 C.7.7.5.4
accelerat ion direction direction

x x Seal (fine 1014
and gross)

x x PIND 2020 N/A A or B, C.7.7.5.1
1 pass

x Radiographic 2012 Y axis N/A

x x Visuai 1010 C.7.7.5.5
examination

x x End-point 2/ c.7.7.5.6
electrical

2 x x Steady-state 1005 1000 hours at 1000 hours at 22(o) C.7.7.5.7
Life test +125°c or +125°c or

equivalent in equivalent in 5(Y) u
accordance accordance
with table I with tab~e 1

x x End point 2/ c.7.7.5.6
e(ectrica[

3 x x lnterna( wate r 1018 3(0) or c.7.7.5. a
vapor at

+Ioo”c
u

content 5(1) g

4 x x I nterna ( 2014 Opt ion 1 2(o) u C.7.7.5.9
visual and only
mechanical

x x bIi rebond 2011 Opt ion 1 C.7.7.5.1O
strength only c.6.3.3.2

x x E(ement shear 2019 Opt ion 1 2(0)W C.7.7.5.11
only C.6.3.3.3

See notes on fot towing page
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~ Manufacturer’s option.
~ In accordance with the aWticable device specification.
~ When group C, subgroup 2 is being performed for QML qualification or limited PI

or class I changes on(y, a sanple size (accept nmber) of 5(0) may be used.
& Subgroups 3 and 4 sanples ui 1 L have received subgroup 1 envi ronmenta 1 exposure.

Subgroup 3 sa~les may be used to perform subgroup 4 tests.

TABLE IXd. ~rouD D ~~qe related tests.

MI L- STD-883 Quantity
Test (accept Reference

Method Condition ntir ) paragraph

Therms 1 shock 1o11 c 5(o)

Stabi 1 izat ion bake 1008 +150” C, 1 hour 5(o)

Lead integrity 2004 B2 l(o) c.6.4.4.3
(lead fatigue)

D
((ead(ess chip
carrier)

2028 (pin grid array
leads and rigid
I cads)

Sea 1 1014 5(o)
a. Fine Aor B
b. Gross Cor O

c.6.4.5 ~. Lots which fail subgroup requirements of groups A, B, C, and D may be
resubmitted in accordance uith the rmovisions of c.6.4.5.1. A fai led [ot uhich is reworked or is rescreened
( resutxnittai to inadvertently miss&d process steps is not considered a rescreen) may not be resubmitted to
the fai led subgroups (and must k counted as a fai lure) for periodic groups B, C, and D PI coverages. The
lot may be resuktni tted only to the fai led subgroup to determine its own acceptance. I f a (ot is not
resubmitted or fai [s the resubmission, the lot ui 1( not be shipped at-d the conpliant marking and al(
references to MI L-H-38534 ui 11 be removed.

C.6.4.5.1 Resubmitted lots wi 11 be kept separate from new lots and ui ( t be
clearly identified as resubmitted lots. Uhen any lot subnitted for CI and PI fai 1s any subgroup requirement
of groups A, B, C, and D tests, i t may be resubini tted once for that particular subgroup at double the sanple
size with zero failures aliowed. A second resubmission using double the initial sample size with zero
fai Lures allowed is permitted on[y if fai ture anatysis is performed to determine the mechanism of fai lure
for each fai led device from the prior submissions and it is determined that fai [ure is due to:

a. A defect that can be ef feet ively removed by rescreening the entire Lot, or

b. Random type defects uhich do not ref ~ect poor basic device design or por basic processing
procedures.

In al [ instances where analysis of the fai led devices indicates that the fai lure mechanism is due to poor
basic processing procedures, a basic design fault, or nonscreenabte defects, the lot ui 11 not be
resubmitted.
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NEU TECHNOLOGY CHARACTER 12ATION GUIDELINES AND QUALI FICATION FLOW

D. 1 SCOPE

D. 1.1 _ This apperxiix provides guidance for characterizing new processes and technologies (D.3,
D.4, D.5). This information currently provides general standard design , construction, and technology
characterization criteria that can b-s applied to ceramic and plastic devices. The manufacturer is invi ted
to use the standard verification criteria in Appendix C to whatever extent is meaningful ckming the
development of element level, in-process, device screening, and final device acceptance verification f[ows.
It is expected that the MCM manufacturer’s final baseline verification flou uill be Lxsed primarily on
information gained through technology characterization and qualification. This appendix may be used to
evaluate ne~ technologies and processes in order to gain kno~ledge of the capsbi 1 ity of those processes and
materials. This knowledge may then lx? used to modify the standard test flo~ of Appendix C. This appendix
also contains a standard qualification f lou for tradit iona[ technologies (D.6). The manufacturer may
deve(op it’s oun method of accor@ ishing this characterization and qualification provided that method
addresses the performance requirements of this specification.

D.1.2 ~tion of Aooens&JL. This appendix ui 1 ( provide guidance to manufacturers of emerging
technologies. This guidance will inc(ule generic design and construction criteria as wetl as
characterization criteria. This appendix also contains qualification criteria for neu processes and
materials.

TABLE OF CONTENTS

D .1 SCOPE 55
D.2 APPLICABLE DOCUMENTS 55
D.3 GENERAL GUIDELINES 55
D .4 STANDARD DESIGN AND CONSTRUCTION CRITERIA 56
D.5 STANDARD VERIFICATION CRITERIA 58
D.6 QUALIFICATION 62

D.2 APPLICABLE DOCUMENTS

D.2.1 @vernment sw~ and stmd.ml.
. . .

The fo( lowing specification and standard form a part of
this docment to the extent specified herein. Unless otheruise specified, the issue of these docunents is
that 1 isted in the issue of the Department of Defense Index of Specifications and Standards (D~ISS) and
supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

MILITARY

MI L-I-38535 -

STANDARDS

MILITARY

MI L- STD-883 -

ntegrated Circuits (Microcircuits) Manufacturing, General Specification for.

Test Methods and Procedures for Microelectronics.

(Unless other~ise specified copies of military standards are available from the Standardization Documents
Order Desk, Bui lding 4D, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

D.3 GENERAL GUIDELINES

D.3.1 QML (istirm of technoloaie~. This appendix outlines standard approaches and tests for technology
characterization and qualification. This information should be used by the manufacturer to bssetine the
manufacturer ts technology in prepsration for technology certification. Technology certification is granted
by the certif i cat ion body upon their verification and acceptance of a manufacturer’s technology
character ization/qua lification methodologies and test data. Acceptance of this data and informat ion by OESC
as the certification body leads to listing on QML-38534 or OML-38535. The manufacturer decides whether to
enter the QML program under MI L-1-38535 or MI L-H-38534, and the decision should be based on which QML
program best suits the manufacturers business. Typica[ly, the MI L-H-38534 QML program is best suited for
the manufacturer that procures the integrated ci rcui ts used in thei r devices, whereas MI L- I -38535 is best
suited to manufacturers that fabricate the integrated circuits used in their devices.
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D.6 STANDARD DESIGN AND CONSTRUCTION CRITERIA

D-4.1 ~. The fo[ [ouing features are, where relevant, included in the design rules.
The manufacturer develops test plans for each of these areas and has them approved in accordance ui th the
manufacturer ts qua 1 i ty management progrsm requirements. Al 1 tests are ccmp(eted, documented, analyzd, and
retained as design history for future reference.

D.4.1.1 Nodel verlf~.
. . .

Evidence is provided that al( models utilized in the design process are
functional, predictable and accurate over the worst case temperature and elect rica( extremes. Exan@es of
these models are: transistor behavioral, logic, rau(t, timing, simulation, fabrication, asserrb~y and
package.

D.4.1.2 Demonstration of the capabi 1 i ty of the automated or manual procedures
routine(y used for design, electrical and reliabi lity rule checking to catch all knoun errors singly and
conbinationally. These ruies cover, as a minimun:

a. Design rules check (DRC): Geometric and physical.

(1) Description of carponents offered (L, C, R)

(2) Preferred substrate size.

(3) Layer to layer specifications.

(4) Minimun and maximun feature sizes

(5) C~nent orientation arxi placement.

(6) Limiting electrical stresses.

(7) Standard c-nent configurations and limiting stresses.

(8) Layout data (including preferred bond-pad and test structure detai Is).

b. Electrical ru(es check (ERC): shorts and opens, connectivity.

c. Reliability rules: e.g. , elect remigration and current density, 1~ drops, Latchup, sing(e event
upset (SEU), hot electrons, ESD, burnout backdating.

D.4.1.3 performance ver ificatiorl. A performance verification device (i. e., a chip, substrate, or set of
chips) is designed and constructed to assess the process capabi ~ i ty to perform routing and to accurately
predict post-routing performance. A dennmstration is included that the actual measured performance for each
function over temperature and vo(tage fal 1s b-etueen the tuo uorst case CAD simulation performance limits.
Al~ critica[ minimun geometric and elect rica( design rules are stressed via devices or structures located on
the process/product monitors. The electrical stress requirements for the devices ard interconnects on these
structures are uorst case conditions. Fai lure anatysis is performed on a~ [ fai Led devices ard structures,
and act ions are taken to correct any problems found.

D.4.1.4 Jher~l desian verification. Verification that functional e(ements are operating uithin their
design teqwrature ratings when the device is operated at the specified maximun operating case temperature.
Finite element ana~ysis is an acceptable therma( design analysis technique. A(L active and passive etements
are derated.

D.4.1.5 Jestabl I ltv and fault coveraae verlf lcatlon.
. . . . .

Testabi iity verification is a dermmstration of a
design sty(e and a design-for-test (DFT) methodology which, in conjunction uith demonstrated CAD for test
toots, can provide 99 percent or greater fau( t coverage on a design of reasonable conpiexi ty. The
manufacturer should also address his approach for a testabi (ity bus to groups such as the Joint Test Action
Group (JTAG). Fau(t coverage verification is a demonstrate ion of the fault coverage measurement (fault
sinulationr test algorithm analysis, etc. ) capabi I ity uhich is used to provide fau~t coverage statistics of
the design that uses the demonstrated design style, DFT method, and CAD for test too[s. Measurement of
fau~t coverage is in accordance uith the procedures defined in MI L- STD-883, Method 5012. For non-digita~
devices, the fault coverage measurement may not be applicable, but should be supp~emented as measures of
analog fau(t coverage become better defined. For devices with both ana~og and digita[ functions, this
design criteria fully applies to the digita~ portions of the devices.
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D.4.1.6 LJectrostat lc dlscharae sensl t lv! tv -
. . . . .

. The electrostatic sensitivity of devices is
characterized by the manufacturer.

D.4.2 ARD UAFE&&L!8STRATF ~. The substrate f abri cat ion process is
monitored and control led using a combination of applicable process/product moni tors (SEC, TCV, and
parametric monitors). The fabrication sequence to produce finished substrates is established uith
processing 1 imits for each fabrication step. The manufacturer baselines a specific technology or
technologies for qualification of the substrate fabrication. A technology consists of the fabrication
sequence, design rules, and electrical characteristic. Demonstration of substrate fabrication capsbi 1 i ty
consists of the fol lowing supported with docunentat ion and data:

D.4.2.1 1na and Al 1 procedures used to manufacture masks for fabrication are
documxited ard contro( led. Al 1 designs are checked for errors uti 1 i zing a~ropriate design rule checkers
before start of the mask making. Before use, the mask is inspected for flaws and errors. The fina(
@otolithographic mask to be used for substrate fabrication is verified to ccnrp(y ~ith the critical
dimensions. Measurements are made to sho~ that the pattern sizes ad positions are consistent with the
design rules. Al ( masks are maintained umder an inventory control program uhich out( ines the inspection and
the release of masks to fabrication, recording of usage, cleaning cycles, and maintenance/rePai r. Al L
conditions for removal of masks from inventory are documented.

D.4.3 RD DESIGN AND P~t4BLY CR1w

D.4.3.1
. . .

a rd evaluation clrc~t (SEC>. An SEC can be used to demonstrate process rel iabi 1 i ty for the
technology. The SEC design docmentat ion addresses the following: the design methodology, the softuare
tools used in the design, the functions it is to perform, its size (i. e., utilized active element functions,
active silicon area, chip density), and sin’ulations of its performance. Docunentat i on procedures for the
SEC and standard production devices are the same so that correlation can b-e made. The SEC MY be designed
solely for its role as a quality and reliability monitoring vehicle, or it may be a product meant for system
use. The SEC has an operating temperature range equivalent to the Morst case temperature range of the
product i t is to represent, and any reference to minim-n or maxiriun operating t~ratures refer to the
respective lower and upper 1 imits of that range. The SEC addresses the fol lowing requirements:

D.4.3.1.1 The SEC exercises the totat functionality of the technology f lou, is of a
representative corrplexity, is representative of active element density ad pouer dissipation, and is
cmtp-ised of major element types.

D.4.3.1.2 Functionality. The SEC contains fully funct iona[ circuits capable of being tested, and
screened in a manner that correlates to the actual product.

D.4.3.1.3 w. The SEC is designed to stress the design capabilities of the process. The
architecture of the SEC should be designed so that fai lures can be easi ly diagnosed.

D.4.3.1.4 fabrication and ass-. The SEC is processed on the same fabrication and assembly 1 ine as
the product that it is to represent.

D.4.3. I.5 The SEC is packaged nith the same packaging materials as the prcduct i t is to
represent.

NOTE : A different SEC may be requi red whenever the design rules, materials, basic processes, or
basic functionality of the technologies differ.

D.4.4 desian and character zat lort.
. .

The design criteria and performance characteristics
described herein are addressed for each package or packaging style. The device manufacturer takes fina~
responsibi 1 i ty for package design/construction qual i ty ad rel iabi 1 i ty. Characterization is performed by
either the device manufacturer, by an external lab, or by the package manufacturer. The device manufacturer
addresses the testing described herein. The device manufacturer also takes resWnsibi 1 ity for maintaining
doctsnented val idat ion of al 1 character zat ion methods used and supporting data.

D.4.4.1 therma(
. .

character lzatlo~. Packaging thermal resistance is determined. This value may be
obtained by direct or indirect measurements, or by simulation tools or calculations. Test method 1012 of
MI L- STD-883 may be used for this calculation. if the thermal resistance is obtained by a calculation or
simulation tool, this procedure should be validated by the manufacturer. To va( i date such a method of
theoretical estimation, a correlation is demonstrated between the theoretically estimated value and the
actual masured value for at Least one package of the same style uith equal or greater pin count.
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D.4.4.2 During e~ectrical character
are addressed:

zation the fol lowing parameters

D.4.4.2.1 uh and w SUDDIV i~. The contribution by packages to ground and power supply
noises is minimized. This is acconpl i shed by either the use of documented package design rules, or through
testing of packages. Packages are tested, either individual [y or by similarity, in accordance uith method
3019 of MI L-STD-883.

D.4..i.2.2 mOSS-COUDl ina effects. The cross-coupling of wideband digital signals and r!oise between the
pins of packages used for digital devices is minimized. This is acccmpl i shed either through the use of
documented package design rules; or through testing the packages, either individua~ (y or by similarity, in
accordance ni th method 3017 and 3018 of MI L-STD-883.

D.4.4.2.3 ~. Packages are designed such that the voltage applied to the package does
not produce a surface or bulk leakage between adjacent package conductors ( including \eads or termi na 1s).
?his is acc~[ ished either through the use of documented design rules aimed at minimizing bulk or Surface

leakage; or through testing of the high voltage packages, either individually or by ‘similarity, in
accordance ~ith method 1003 of MI L- STD-883.

D.4.4.2.4 CIIrMI material The thermal coefficient of expansion arxl purity of
packaging materials are addressed during package design.

D.5 STANDARD VERIFICATION CRITERIA

0.5.1

D.5.1.1 /substrate t~ character zat Ion ~.
. .

A technology character zat i on program
contains those test structures needed to characterize a technology!s suscept ibi 1 ity to intrinsic rel iabi 1 i ty
fai lure mechani ams. The total program includes test ing of the TCV to obtain technology capsbi 1 ity
benchmarks, testing of a parametric monitor during fabricat ion, and periodic wafer/substrate lot acceptance
testing. The test structures necessary to monitor intrinsic reliability fai lure mechanisms may be stand-
alone structures, or can appear on the parametric monitor, the SEC, or the device itself. The program
indicates where the structures are located and how they are tested and analyzed. The technology
characterization program is used for the fol louing purposes: technology qualification, reliabi lity
monitoring, change verification, and technology certification.

0.5.1.2 TCVS are randcdy chosen and evenly distributed from
three conpleted, homogeneous uafer/substrate lots in the technology and the fabrication technology to be
characterized. These substrates have passed the substrate [ot acceptance testing. Accelerated aging
experinwnts are performed to produce an estimate of the mean- time- to-fai lure (MTTF) and a distribution of
the fai lure times under worst case operating conditions ard [ayout, consistent with the design rules for
each Hear-out mechanism. From the MTTF and distribution of fai (ures, a worst case operati W lifetime or
worst case fai Lure rate is predicted. The initia[ MTTF, fai [ure distribution and acceleration factors are
used as capabi Lity benchmarks for the technology to which subsequent technology character izat ion results are
compared. To alien for the evaluation of the chip technology within the devices, the TCVS are packaged in a
sui table package using the same packaging msteria(s and assenbly procedures as standard devices in the
technology use. The packaging shoutd not adversely af feet the outcome of the test. The TCVS need not use a
fui [y characterized package styte since these packages ui L ( tend to have lead counts far in excess of those
needed for intrinsic reliability studies. The packaging requirements for the TCV may be disregarded i f the
substrate leve~ and packaged acce~erated aging results show equivalence.

D.5.1.3 trlc ~. Parametric monitors are used for measuring electrical characteristics of
each uafer/substrate type in a specified technology. The parametric monitor test structures can be
incorpwated into the grid (kerf), uithin a substrate, as a dedicated drop-in, or any combination thereof.
Location of the parametric rmmitor test structures are optimsl(y positioned to allow for the determination
of the uni fermi ty across the substrate. A suggested (ocat ion scheme is one near the substrate center ad
one in each of the four quadrants of the substrate, at least tHO-thi rds of a radius away from the center.
Reject 1 imi ts and procedures for parametric measurements incl~ing uhich parameters Hi ( [ be monitored
routinely and which wilt be included in the SPC program are established and documented. Documentation of
the parametric monitor a~so include parametric monitor test structure design, test procedure (inctuding
electrical measurement at temperature and the re(at ionship betueen the measured [ imi ts ard those determined
in the msnufacturerts device sirru(ations), design ru[es, and process rules. Alternate measurement
techniques, such as in- [ ine monitors, can also be used and shou[d be documented properiy.
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titrate ac=tance Dm. A substrate acceptance ptan is developed and inpi emented based on
measurement of mramet ri c monitors. This Dlan uses the mrametric monitor and includes visual

criteria when applicable. In addition, this plan add~esses the con’terns detai led in MI L-sTD-883, method
2018 (e. g., metal libation, step coverage). The use of methd 2018 is encouraged, but a 1ternste procedures
uti lizing parametric monitor data and in-line monitors can also be used. The plan can address acceptance by
either a single substrate at a time, or by substrate lot acceptance. However, the plan a [ ways addresses the
fo( lowing concerns: smsl( lots, large (ots, and specialty lots.

0.5.2 kauina techno(oav char~.
. .

The assmbl y and packaging process capabi 1 i t y is
characterized by testing a sui table sample size of actual product or SECIS to the package characterization
tests outlined in Tab(es X and Xl. The sanple size is determind by the manufacturer. The
characterization test results are used to do the fol lowing: finalize the manufacturer’s ass~ly (i. e.,
die attachment, uire/ribban hording, seal, molding, code marking, etc) and verification technology hseline
flow; qualify the assenbl y/psckaging technology, identify in-process mani tors for prevent i an of f a i lures and
monitoring of criticai technology parameters; and technology certification.

D.5.2. I behrkinq. A sufficient n-r of devices are randcsnl y chosen
from three c~leted lots of devices using the characterized technology. The devices are subjected to the
baselined screening flow established for the technology (Appendix C). The n-r of device fai lures f ran
these screening tests serve as a benchmark yield for the technology. Fai lure ana(ysis is performed on the
fai led devices to determine each fai lure category and necessary corrective actions. Both the benchmwrk
yie[d data and the fai lure analysis data are retained for future reference and technology c~risons.

Table X. ~eramic As@(y/P~aina TechWlociv Character tzatlon Tes&
. .

Group MI L- STO-883 Method
Nuber Process Test or JEOEC Test Method

1 Element and Temperature cycling ( 1000 cycles) Method 1010, cond C
substrate attach Thermal shock (100 cycles) Methad 1011
and interconnect End-paint etectrica(s Per device spec

X-ray or ultrasonic inspection Methcd 2012 ar 2030
Visual inspection Method 201 0/201 7/2032
Bond strength ktethad 2011
Ball or die shear, stud w1l Method 2019/2027

2 Element attach Mechanical shock Methad 2002, cond B
interconnect Variable frequency vibration Method 2007, cond A
and seal Constant acceleration Methad 2001

Fine and gross leak Method 1014
Lid torque (glass seal) Methad 2024
Visual inspection Method 1010
End paint electrical Per device spec

3 Package integrity Internal water vapor Methad 1018
and contamination PIND Method 202, cord A or E

Internal visual Method 2010/2017/2032

4 Post burn-in Solderability Methd 2003 or 2022
lead finish

5 Device marking Resistance to Solvents Methad 2015

6 Fina L package High t~rature storage Hethcd 1008, 1000 hrs
test 150C

3
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Group MI L- STD-883 i4ethod/Condition
Ntir Process Test or JEDEC Teat Method I

1 Die/substrate attach In-tine visuai inspection Methd 2010, 2017, 2032
& Interconnect In-line bond strength Method 2011

In-1ine die shear or stud pull Methods 2019 or 2027
Post-molding X-ray Method 2012

2 Die/substrate attach, X-ray )lethcd 2012, (die mount &
Interconnect, & Mo[ding wire bond)

Ultrasonic inspection Method 2030

Temperature cycling Method 1010, Cond C
(1000 cycles)

End-paint electrical per device specification
Ultrasonic inspection

Thermal Shock (100 cycles) Method 1011, Cod C

End-point electrical per device specification
Ultrasonic inspection

3 Device Marking Resistance to Solvents Method 2015

4 Post burn-in lead finish Solderabi [ i ty Method 2003 (245c ~5c) or
Method 2022 (after worst

case reburn)

5 Fina L package testing High temperature storage Method 1008, 1000 hrs 6)
150C

U A “preconditioning” procedure is necessary to simulate board assenbly of plastic surface mount devices
This procedure uitl inc(ude the moisture intake and reflow sinwlation. Exposure to soldering f~uxes
(possible source of corrosiveness) and to board cleaning agents is also an inportant part of the
plastic surface mount device’s preconditioning.

0.5.2.2 The device manufacturer documents how packaging (e. g., hermetic or
plastic) used in the manufacture of products is verified. In particular, the doc-ntation includes hou
packaging styles that offer similar characteristics are grouped together for verification and change control
p-reposes. Table XII identifies key package characteristics for which testing is addressed on each packaging
technology sty[e.

60

Downloaded from http://www.everyspec.com



MI L-PRF-38534C

APPENDIX D

. . . . . . . . . ... -., ,.:— .-. –.-–k, —-Iaoce AII. racKaae >w~e cnaracrer lzarlon rest LIEL

Group MI L- STD-883 Method/Condition
Nunber Process Test or JEDEC Test Method Package

1 Dimensions Physical dimensions TM 2016 A((

2a Resistance to Thermal shock (15) TM 1011, COnd C Ceramic
Moisture Temperature cyc(es, TM 1010, COnd C

(100 cycles)
Moisture Resistance
Visual Inspection TM 1010 & TM 1004 criteria
Fine & Gross Leak TM 1014

2b Resistance to Preconditioning See Note ~ Plastic
Moisture Electrical testing Per device specification

Biased HAST (500 hrs, JEDEC 22-B, 101
130c, 85% RH) JEDEC 22-A, 112

End-point electrical per device specification

3a Susceptibility to Salt Atmosphere TM 1009, cod A Ceramic
Corrosion

3b Suscept ibi 1 ity” to Autoclave (no bias) JEDEC 22-B, 102 Plastic
Leakage & (Pressure Pot) (data provided for 96 hrs and

Corrosion 2 Atm., 121C 168 hrs)

4 Leads Lead integrity TM 2004, Cond A, B2 or D Al[
TM 2028 for pin grid array

5 Susceptibility to Moisture intake 168 hrs 6) 85c/85% RH or Plastic
Moisture Induces bake + min guaranteed time Surface
Cracking at Reflou 61 30c/60% RH Mount
Solder Reftou simulation Vapor phase (219c, no

preheat) or infrared (240c
max )

Inspections for Cross-section at 1000X or
delamination & ultrasonic (CSAM)
cracks

6 Safety Flammability UL94-V-0, ASTM2863-77 Plastic

7 Fungus Resistance Fungus resistance )!l L-F-13927 Plastic

j./ The manufacturer defines a preconditioning procedure that sinu~ates board assembly of p(astic surface
mount devices. This procedure includes as a minimun the moisture intake and ref[ow simu~ation tests of
group 5. Exposure to soldering fluxes (possible source of corrosiveness) and to board cleaning agents
is also recotnnended for preconditioning the devices.

D.5.3
. .

monltorlnq . An in-process monitoring system is used by the manufacturer to
control key processing steps to ensure device yield ard reliability. The monitoring system can utilize
various test structures, methods and measurement techniques. The critical operations to be monitored are
determined by the manufacturer based on experience and knowledge of the processes. The resulting data is
ana~yzed by appropriate SPC methods to determine control effectiveness for substrate fabrication
technologies. For assemb(y/peckaging technologies, the resulting data is ana~yzed by an appropriate method,
with SPC methods being the most preferred for determining control effectiveness.

D.5.4 Device screening. Uhere meaningful, the standard screening criteria in Appendix C can be
utilized. However, fina( device screening f(ow should be based on technology characterization resu(ts.

D.5.5 Final device acceptance verlflcatlonSm
. . .

Where meaningful, the standard fina~ device acceptance
criteria in Appendix C can & utilized. However, fina~ device acceptance test flow shou~d be based on
technology characterization results.
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D.6 QUALIFICATION

D.6. I ~ric.tion of Quallflcatl W.
. . .

The fol[owing criteria has traditionally been used to quatify a~~
processes and materia(s used in the manufacture of hybrid devices. It may not, houever, be adequate for neu
technologies, in uhich case the remairder of Appendix D should be used for guidance when characterizing the
technology. This criteria is intended to be used to characterize al( process and materials used in the
manufacture of the device. This criteria will be used to determine the acceptability of the processes ar!d
materials. All parts built using processes and materials that have succesfu(iy canpleted characterization
and have been verified by the Qualifying Activity are considered qualified.

D.6.2
. . .

rk aua~lflcatl~. Devices containing any unqualified rework will not be shipped unti[ the
reuork has been successfui~y qualified. The reuork and repair provisions uill apply.

0.6.2.1 ~(ification of rework. If any re~ork is to be WaLified, and unless otherwise allowed, the
manufacturer wil~ build a qualification lot of reworked devices in which certified rework processes are
performed. Standard evacuation circuits may be used. Qualification of rework by this method uill require
qualifying activity approval of the test plan and ATT prior to assenbly of the lot.

D.6.2.2 pelid/relid rework auallflcatlon rw~
. . .

. If de[id/relid reuork is to be qualified, a
qualification tot of delidded/retidded devices will be assdled that includes adequate devices for five
qualification sa~les p[us reserve units. Qualification of two or more delid/relid cycles require that the
samples be delidded and relidded N+l times to qualify ‘lN1’ detid/relid cycles. The N+l delid/reiid rework
operations will be performed on qualification devices that have been fully screened. In addition to the
original screen, there ui L1 be N screens performed for N+l delid/relid operations. The final screen ui lt
occur after the last delid/relid cycle. Note that one deLid/relid qualification ui 11 require no additional
delid/relid operation.

D.6.2.3 for dl eluj re bond r-
. .

. The manufacturer may eiect to
revie~ the initia~ production lot(s) from ~hich qualification sanples are selected for the occurrence of
certified rework processes. The devices containing the re~ork to be qua[ified wi 11 be among those se~ected
for qualification. I f the amunt of rework that was performed Aes not meet the sarrple size requirements,
then additional die/bond reuork ui 11 be performed on the seiected reuork sanples or more rework sanples to
meet the minimun sanple size requirements. [f the initia( qualification does not cover all certified
rework, then subsequent production lot(s) ui 11 be reviewed for the occurrence of the unqualified rework
until a[[ certified rework is qualified. Oel id/re( id reuork ui 11 not be qualified by these procedures.

D.6.3 Qualified manu~turer Is ist (CIML) @llflcatlon
. . .

la. The manufacturer may e(ect to perform the
QML qualification in accordance with paragraph D.6.7 on an inspection Lot of shippable product; or the
manufacturer may choose to bui ld a lot of devices specif icatly for QML quaiif i cation, and test them in
accordance with paragraph D.6.7. Devices specifically built for QML qualification may either be actua~
product or standard evaluation circuits. Any actual products from the qualification lot are shippable as a
compliant product after successful coaptetion of qualification tests, subgroups 1, 3, 5, and 7 of table lXb,
and table IXd tests.

D.6.4 Qualification test maul remmt S. QML qualification wi 1 ( be acco@ i shed by successful performance
of group C testing as spscified herein. For options 1 ard 2, the group C testing wi 11 be the QML
qua~ification tests and inspections specified in table IXC, under the QML colum.
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D.6.5 Qualification to radlatlon ~urance (RHA)
. .

leve~. Qualification to an RHA level wi(i

consist of qualification to the appropriate quality and reliability assurance levet (class K or H) plus
group E tests of MI L- STD-883, method 5005. Special qualification rqui rements uere developed for a rw.mber
of moderately hard microcircuits which obviated qualification inspection for class H, levels M and D.
r2PL-38510 provides a footnote for these microcircuits. RMA leve~s are defined as fol lows:

MA level (see note be(onl

RHA level Radiation and Level
designator tota ( dose neutron f luence

(see main body) (KRad (Si)) (n/en/)

NO RHA
M 3
D 10
L 50
R 100
F 300
G 500
H 1000

No RHA
2 x 10’2
2 x 1012
2 x 1012
2 x 10’2
2 x 10’*
2 x 10’*
2 x 101*

NOTE : The device acquisition specification may al~ow for a higher neutron (evel.

Devices are considered to meet a specific RHA level i f al 1 dice used in the manufacture of the devices are
acquired from uafers that have passed Cl and PI to that RHA level, or a higher level. Where dice f ram such
wafers are unavai (able, a sample of the dice to be used wi i I be packaged ard tested in accordance ~ith the
requirements of MI L-STD-883, method 5005, group E for microcircuits or MI L-S-19500, group D for discrete
devices. Samples nxst be taken from the specific wafer lot to & used in the device for class H or from
each wafer to be used for class K. The manufacturer may elect to replace the element testing by testing of
completed devices, The lot definitions, sanpl ing procedures, and test methods of MI L- 1-38535 and
MI L- STD-883, method 5005, as related to group E, may b-e applied as an alternate test plan.

D.6.6 ~lification to electrostatic dls~rae sensltlvl~DS)
. . . . .

claw. Initial qualification to an
ESDS class or requalification after redesign Hi 11 consist of qualification to the appropriate qua~ity and
reliability level (class K or H) plus ESDS classification in accordance with method 3015 of MI L- STD-883.
ESDS classification levels ad associated marking are defined herein.

NOTE : Manufacturers may, at their option, classify devices as class 1 uithout performing the ESD
sensitivity test based on their own history, judgment, or performance. ESD classification can
be determined either by testing the devices using method 3015 or marking to the louest
electrostatic voltage class level of the active devices ESOS classified in accordance ui th
MI L- I -38535 that are accessible to the leads of the devices. Support data (frc+n device tests
or ICD manufacturers ESD results) ui t i be retained by the device manufacturer for device
types canpliant with this specification.

D.6.7 QML-38534 auatlflcatl~.
. . .

AL( tests, test methods, test conditions, and limits wi[~ be in
accordance with MI L-sTD-883 and as specified herein. If a qualification lot is withdrawn due to (1) failing
to meet qualification requirements or (2) lack of fai[ure analysis, corrective action, and (3) no retesting
is performed, the certification of the process or material (or Lwth) to be covered by that qualification
will be removed by the qualifying activity.

NOTE : The device manufacturer has the right to select not to use any so(ut ion or solvent identified
within this specification or related specifications that has a~so been identified by the
American Congress of Goverrsnent Industrial Hygienists as being a potential or suspect
carcinogen. Where the device manufacturer elects not to use a mater ia(, he rmst notify the
acquiring or qualifying activities and the customer in writing in clear, unatiiguous language
not subject to misinterpretation that this right has been exercised.

D.6.7.1 @(i fication eligibility. AL1 processes to be qualified and which are to be inc(uded on
QML-38534 must have been certified by the qua( ifying activity in accordance uith 4.5.1.2.
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D.6.7.2 ~~. Devices used for qualification wi 11 have been assembled using certified process
(or as allowed by the Qualifying Activity) ad screened in accordance with the applicable sections of C.6
herein. Qualification tests wi[t be performed at faci (i ties which have laboratory suitability granted by
the qualifying activity. DESC Form EOC-42H, Device Prduct Baseline, or its equivalent, wi ( i be used to
baseline the specific processes and materials utilized in the qualification device.

D.6.7.2.1 rd eva(uatlon
. .

clrc uits.. The manufacturer may etect to design and hi ld a functiona~
standard evaluation circuit (device) in lieu of uti [i zing actua[ product. If qualification is to be
pe: formed on a Lot of devices built specifically for QML qualification, the device wi L ! be representative of
the physicat conp~exi ty of the product that ui 11 b covered by its testing. Standard evacuation circuits
ui 11 not be used for group C PI prduct qualifications.

0.6.7.2.2 e selu. The sanp(e size for each test is 1 isted in the correqxmding subgroups of
the group C table IXC. In addition for group C, subgroup 3, a mininun of three elect rica~ rejects or
representative mechanica~ sanples ui 11 be reserved (see D.6.7.5.8). Except for designated rework and
nonfunctional devices, test samples ui LL be random[y selected from the inspection Lot. The manufacturer
wi 11 retain a sufficient nmber of test devices from the lot to designate reserve samples.

D.6.7.2.3 f@work s-. For approval of reuork qualification, the rework sarple wi ( t be prepared in
accordance ui th the manufacturer’s base( ined rework procedure. Three out of five devices tested in group C,
subgroup 1 ui L( have undergone the reuork to be quaiified. Two out of the three (3(0)) devices tested in
group C, subgroup 3 ui ~ 1 contain the rework to be qualified. One of the two devices tested in group C,
subgroup 4 wi 11 contain the rework to be qualified. The die ard uire sample size requirements of C.7.7.5.1O
and c.7.7.5.11 will be appt ied to reuorked wirebonds ard reptaced die. Each reuork method ui [ [ be
cons idered a different process.

0.6.7.2.4 tional E~ectrical rejects frcxn finat electrical testing in screening can be
used in any subroup of qualification tests where electrical testing is not required.

D.6.7.2.5 pisoosition of s-. Sanples destructively tested during qua[if i cation testing ui (~ be
sutxnitted to the qualifying activity with the qualification test report. Other devices in the qualification
inspection lot will be dispsed of.

D.6.7.3 Jest fai W.

D.6.7.3.1 of failed -[es o r tots (or bothl. Unless otherwise specified (D.6.7.4.8.1),
resubmission of fai (ed samples or additiona( sanples from the same production lot are not a( (owed unless
such fai lures are due to equi~nt or operator errors in accordance with Appendix F. Notification of the
qualifying activity is required,

D.6.7.3.2 ,FailureS. A(L test failures will be reported to the qualifying activity, along with (if
applicable) the resulting fai Lure analysis and corrective actions needed to assess qualification status or
alternatives.

D.6.7.4 JechnOLm’ CaDabl LI tv veri f
. .

ication~. Table IXC utier the QML co(um and D.6.7.4.1 through
D.6.7.4.11 detail the testing requirements for qualification for both c(ass H and class K devices.

D.6.7.4.1 U. The devices wi (1 show no evidence of loose part ic[es. Any device showing Loose
partictes uhen tested as specified herein wilt be analyzed. Failure of PIND wit~ not jeopardize
qualification provided the manufacturer demonstrates that the loose particle controi is established and
random samp~es, from product fabricated using the base[ ined process, are PIND tested after corrective action
implementation. These rardom samp~es wi [ [ have been screened (see C.5). The retest requirements wi [ I be
determined based on the nature of the changes made as a resutt of the corrective act i on. Compl i ant ctass H
wi It receive 100 percent PIND screening unti [ the manufacturer demonstrates to the qualifying activity that
these requirements are met.

D.6.7.4.1.1 Loose va rtic(e recove ry. The Loose part ic(es that caused the fai Lures wi ~i be recovered and
analyzed for the cause and source. If the anatysis fai(s to Locate the partic~es causing fai[ure, the
device wi 11 be carefully detidded and examined in an attempt to locate the particles. Captured particles
wi ( ~ be eva~uated at 30X minimun and the of femding portion of the process wi ~ 1 be identified and corrected.

D.6.7.4.2 Temperature CVCI inq. Therma[ shock, MI L- STD-883, method 1011, uilt not be used as a substitute
for temperature cycling for QML qualification.
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D.6.7.4.3 When QML qualification is being p?rformed, constant acceleration is not an
option in place of mechanical shock. Both tests are required for qualification.

D.6.7.4.4 For QML qualification, a stiffener plate (e. g., .125 inch (3.18 tnn)
aluninun) may be attached to the &se of the package to prevent damage due to “oi 1 canning” of the package.
If conf t ict ing design/process constraints warrant stress levels lower than the speci f ied 10,000 g level,
qualifying act ivity approval is required on a case-by-case basis. In this event the “g” level ui (~ be no
lower than 7500 g and the “g” level that the manufacturer actua~ lY qualifies ui 11 be reflected on QML-38534.

D.6.7.4.5 Yisua[ . The visua( examination wi 11 be in accordance with the procedure given
within MI L- STD-883, method 1O1O or 1011.

D.6.7.4.6 flectri~a( reauirm. Electrical end points ~il( be measured (and recorded uhen required)
before starting and after conp[etion of al( tests in subgroups 1 and 2 of group C tests. Electrical
end-point limits, life test conditions, and intermediate measurement requirements wi11 be specified as
required by the applicable device acquisition specification. Test sanples ~hich require variable data Hi 11
be serialized prior to tests.

D.6.7.4.7 dv-state Life test . Steady-state life testing wi 11 be performed on each initial lot of
each device type. If group C, subgroup 2 testing is being performed for 12ML qualification only, the sample
size witl be five uith zero failures allowed. In addition, if group C2 testing is being performed for QML
qualification only, a 1000-hour bake at +150° C followed by end-point elect rica~ testing may be performed in
lieu of steady-state Life testing.

D.6.7.4.8 ~. An internal water vapor content sanple of three devices (zero fai lures)
or five devices (one fai lure) ui 11 be selected frcsm the subgroup 1 sanple. The use of electrical rejects or
representative mechanical samples is permissible provided these samples have seen, as a minimun, the
environmental exposures requi red i n subgroup 1 ( i .e., temperature cycle or therma( shock, mechanical shock
or constant acceleration and seal tests as applicable). I f the internal water vapor content exceeds 5000
ppmv at +IOO”C on mare than one device, an additional 3(0) or 5(1) fully screened samples wil( be subjected
to 10 cycles (20 cyc(es for class K) of MI L- STD-883, methcd 1010 temperature cycling, condition C, (or the
optional 15 cyc(es of thermai shock, condition A for class H). Fol lowing temperature cycling (or thermal
shock), the samples wi 11 be tested for internal water vapor content. The RGA data from both sets of testing
will be submitted to the qualifying activity. Other gas spcies present in quantities greater than 100
parts per million vo(une (0.01 percent) wil( be reported. Different circuits in the same package ar-d uith
an equa( quantity (or fewer) elements and the same materials may be qualified by similarity to a qualified
test sanple that was processed and sea(ed in the same period.

D.6.7.4.8.1 Correlation testina for internal nater vaoor. At the manufacturer’s option, if the initia~
test samples (three or five devices) fai 1 internal water vapor, a second conp(ete sample (see c.7.7.2.2) may
be tested at an alternate laboratory that has been issued suitabi ( ity by the qualifying activity. An
additiona( three samp(es uill be heid by the manufacturer unti 1 final disposition of the test report. If
this test passes, the devices and data from both test sutxnissions wi~l be sutxnitted to the qualifying
activity for approva( of internal water vapor criteria.

D.6.7.4.9 In addition to the criteria of MI L-sTO-883, method 2014, this
inspect ion wi 11 verify that no damage has occurred to ana no contaminant ion is present on the e[ements and
substrate.

D.6.7.4.1O Mire bond stre~th for QML gua(lflcatlo~
. . .

Two devices mininnm Hi 11 be tested to assure the
post seal taxi strength requirements of MI L- STD-883, n&hod 2011. The bond strength test wi [~ be performed
on a saWle size (accept nunber) of 15(0) bond wires for each wirebond process (including each rework method
outlined in D.6.7.4.1O.1 as a separate process) and material (wire meta[[ization) present in the device.
Each 15 piece sample of wires witt contain an even distribution of ali wire sizes that can be qualified by
that sanp(e. No failures ~i[l be al(owed. Additional devices wi 11 be added, if necessary, to meet the
required wire samp~e size. The test wires wi 11 be predesignated.
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D.6.7.4.1O.1 Hire bond strenath for Q?4L
. . .

rework aual I f lcat ~. Each of the fo( louing uirebond rework
methods wi 11 be considerd as separate methods requi ring QML qual i f i cat ion:

a. Gold ball knds on substrate wires.

b. Gold bait bords on crescent bonds.

c. Gold ball bonds on tap of gotd ball bonds.

0.6.7.4.11 t for QML CI@I f lcat~
. . .

shear . Two devices minitrsxn will be tested to assure the die
shear strength requirements of MI L- STO-883, methcd 2019. The die shear test ni 11 be performed to a quantity
(accept rumber) of 22(0) minimun of the elements in the devices or a quantity (accept rw.srkr) of 5(0)
e(ements for each element attach process ( including element replacement as a separate process) and material
present in the device. The meter ia{s considered will include the attach mediun, element backing, ati
substrate/package attach area surface. Each five-piece sample of etements will contain an even distribution
of all element sizes that can be qualified by that sample. No failures will be allowed. Additional devices
ui 11 be added if necessary to meet the required e(ement sanple size. The test e(ements ui 11 be
predesignated.
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GENERIC DESIGN AND CONSTRUCTION CRITERIA

E. 1 SCOPE

E.1.l -. This appendix is interd-ed to present the generic design and construction criteria uhich
Hi 1 ( be addressed by the manufacturer. The criteria of this amendix MSV be modified as described in this
specification. C~l iance ui th this appendix is not mandatory;” however, ‘marwfacturers must be able to
demonstrate a design and construction system that achieves as (east the same Leve( of quality as could be
achieved by complying uith this appendix.

E.1.2 pescrirXion of A~. This appendix uill describe the generic design and construction
criteria of this technology and is presented as requirements for conformance.

TABLE OF CONTENTS

E .1 SCOPE
E .2 APPL 1CABLE DOCUMENTS
E.3 REUORK LIMITATIONS
E .4 DESIGN AND CONSTRUCT ION
E .5 MAJOR CHANGES

E.2 APPLICABLE DOCUMENTS

E.2.1 ~.

E.2.1.1 ~. The fol louing standard forms a part
Unless otherwise specified, the issue of this docunent is

67
67
68
71
73

of this docunent to the extent s~ci f ied herein.
that 1 isted in the issue of the Department of

Defense Index of S~cifications and Standards (DOOISS) and supplement thereto, cited n the solicitation.

STANDARDS

MILITARY

MIL-STD-883 - Test Methods and Procedures for Mi croe(ect roni cs.

(Un[ess other~ise specified copies of mi 1 itary standards are avai [able from the Standardizat ion Docunents
Order Desk, Building 4D, 700 Robbins Avenue, Phi lsdelphia, PA 19111 -5094.)
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E.3 REliORK LIMITATIONS

E.3.1 llmltatl~.
. . .

lotlotl of the rework This section describes a typicat rework program, including
1 imi tat ion and testing remi red to insure that reworked devices are capable of meeting the performance
requirements of this ipeci’f i cat ion.

E.3.2 &work and reoair tmovlsl!20S
. .

. All reuork and repair Permittd on devices ui 11 be acconp(ished in
accordance with procedures and safeguards documented in accordance with appendix A. This docuwmtation wi 11
reflect the processes, procedures, and materials to be used including verification or test data. Each
process or procedure wi 1 [ be designated as rework or repair. This documentation wiil indicate that a
decision to rework is made solely by the manufacturer while a repair decision will be made with the
concurrence of the customer except for repairs permitted by this specification. A typical example of rework
is the rermxal of a defective element and replacement with a new element. An exanple of repair is the use
of an organically attached molytab to replace a previously alloy attached semiconductor e(ement.

E.3.2. I fieneral rework and re~ir Drovl slons.
. .

a. Al [ temperature excursions during any rework or repair w i 11 not exceed the basel ined rework or
repair (imitations. Time ard temperature Limits wi(l be specifid.

b. Touch-up of package sealing surface plating on del idded packages is not permitted.

c. The minimun distance between the glass to meta( seals and the package sealing surface wi 11 be at
least .060 inch (1 .02 mn) after final seat to prevent da~ge to lead seals by welding adjacent to
them. (Applies to seam welding only. )

d. For class H devices, any device that is reworked or repaired after preseal visual inspection wi (1
be subjected to ful 1 screening or rescreening as applicable. 1f a device has not been subjected to
a given requi red screen prior to rework or repair, then that device nmxt be subjected to that
screen after rework or repai r. If a device has been subjected to a given screen prior to rework or
repair, then rescreening applies as fol LOWS:

(1)

(2)

(3)

Preseal visual inspection. Inspect for general damage ( (OW magnification in accordance with
MI L- STD-883, method 2017 and method 2032) which might have been caused by the rework or repair
and perform a c~lete method 2017 or method 2032 inspection of the reworked or repai red
e[~nt or area (e. g., replaced die, wirebotis, etc.).

Temperature cycle or shock, mechanical shock or centrifuge, seal, and external visual.
Rescreen al 1 rework or repair devices 100 percent.

Burn-in. Devices del idded to rework package sea~ fai lures do not require burn-in rescreen.
Devices uhich have had elements replaced or have been wi rebonded or rewi rebonded require 100
percent burn- i n rescreen.

e. For ctass K devices, any device which is reuorked or repai red after 100 percent nondestructive bond
w(I (or preseal burn- in, when applicab(e) wi LL be subjected to full screening or rescreening as
app( icab(e. If a device has not been subjected to a given required screen prior to rework or
repair, then that device nwst be subjected to that screen after repair or rework. FuL t screening
is requird after any rework or repair operation involving unlidded (inctudes de~ idded) devices
with clarification as fo((ows:

(1)

(2)

(3)

Presea[ burn-in (when applicable) wi (1 b repeated if the rework or repair involves any active
element replacement or wire bonding (or wire rebonding) of any active etement.

Nondestructive bond WI I is on~y requi red on wires that were rep(aced or rebonded provided the
device has already been subjected to the 100 percent bond pu[ I screen.

Devices de[idded for rework or repair after post sea( burn- in.

When preseat burn-in option is included in the basel ine, the subsequent post seat burn- i n rescreen
may be reduced to 240 hours mininun. Uhen presea( burn-in option is not included in the baseiine
the subsequent post seal burn- in rescreen may be reduced to 240 hours minimun provided that the
rework or repair does not involve any active element replacement or uire bonding (or wire
rebonding) of any active e(ement.
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f. bfhen f(ux is required for rework or repair, the specific flux and detai led procedures for its use
and subsequent special cleaning operations ui 11 be documented and approved i n accordance with
Appendix A.

9. Replacement elements Hi 11 not be bonded onto the chip element they are to replace.

h. Rework of a wafer (i .e. , the strip and redeposition of a layer in order to correct a nonconformance
to a specification limit) will not be allowed. Addi t iona I etch to correct a nonconf ormsnce to a
specification limit, photoresist strip ard recoat, or processing to continue or finish incomplete
processing, ui 11 not be considered rework. For class K, additional deposition of oxidation,
g[assivation, or any interconnect layers (e. g., polysilicon, a[uninun, etc. ) will not be allowed.

E.3.2.2 nt ulre rebondlnq. Wire rebonding of e(ements other than substrates, thick fi lm e(ements,
capacitors, and package posts wi 11 be permitted uith the fotlowing limitations:

a. No scratched, voided, or discontinuous paths or corductor patterns on an element wi 11 be repai red
by bridging with or addition of bonding wire or ribbon.

b. All retxmds wi 11 be placed on at least 50 percent undisturbed metal (exc(uding probe marks that do
not expose underlying oxide). No more than one rebond attempt at any design tmd location ui 1 L be
permitted. No rebonds wi 1 [ touch an area of expsed oxide caused by 1 if ted or blistered metat.
Bond-offs required to clear the bonder after an unsuccessful bord attempt need not be visible, wi 11
not be cause for reject and wi [ [ not b counted as a rebond. For class K, the total n-r of
retmd attempts (exclusive of element replacement or tuning Mire replacement) wi 11 be limited to a
maxinnm of 10 percent of the total nuher of bonds in the device. The 10 percent I imit on rebond
attempts may be rounded to the nearest whole nurber to the 10 percent value.

E.3.2.3 nts, @BCI tors. and Dackaqe ~~ or re~U- Uire
rebonding on substrates and package posts wi 11 be permitted with the fol lowing limitations:

a. Scratched, open, or discontinuous substrate metal lization paths or conductor pattern on a
substrate, not caused by poor adhesion, may be repaired by bridging with or by addition of bonded
conductors having current carrying capacity at [east 3.5 times the msximun ca[cuiated operating
load current for the conductor or 3.5 times the current capeci ty of the wire bond connect ion
terminating on the damaged conductor path. The quantity of repairs wi ( [ be (imited to one for each
one-half square inch or fraction thereof of substrate area. This repair is not aWlicable to thick
f i lm elements, capacitors, or package posts.

b. No rebonds wilt be made over intended hording areas in which the top Layer metal lization has
1if ted, pee[ed, or has been damaged such that underlying metal 1 i zation or substrate is exposed at
the inrnediate bond site.

E.3.2.4 Und bordi ng . Conpound bonding is permitted only as fol[ows:

a. When requi red for design, rework, or repsir, gold compound bcmds wi 11 be limited to one bond over
the original bond, uire, or ribbon.

b. Only nmvxneta~~ic conqmund bonds of the same size wire or ribbon are permitted (i e., the original
boti wire ard that used for compouti Ixmding must be the same material).

c. For rework or repair, the maximun nmber of conpound bonds wi 11 not exceed 10 percent of the tota[
nmber of wires.

d. For rework or repsi r, a corrective action system must be ut i 1 i zed in order to reduce the nunber of
c~und bonds.

e. For rework or repair, all compound bonds wi 11 be 100 percent nondestructive w1l tested in
accordance with MI L- STD-883, method 2023.

f. A compound bond wi 1 [ not be used to connect tuo ui res.

9. All c(xnpound bonds will meet the visual criteria in MI L-sTD-883, method 2017.
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E.3.2.5 ~. Element replacement wilt be permitted uith the following limitations:

a. Any polyner attached e(ement may be replaced two times at a given location on any device. Any
element attached with polymer to metal other than substrate metattization (e. g., pedestals, ribs,
carriers, etc. ) may be replaced four times at a given location. The ntmber of potymer attached
tuning etement rep~acements ui 11 be def id in the manufacturers’ bssel ine docunentat ion, and
approved by the qualifying activity.

b. Any metailic attached element may be replaced one time at a given (ocation.

c. Any metal [ ic attached element onto a plated tab where the tab is attached to a substrate ~ith a
higher temperature metal 1 ic attach process may be rep[aced tuo times.

d. Substrates may be removed, replaced, or Wt into a new package one time. This restriction does not
aWly to substrates attached into a package using mechanical fasteners.

E.3.2.6 Seal r~ti. The use of polymers to effect, inprove, or repsir anY package seat ui 11 not be
permitted.

E.3.2.6.1 Lid seal rework. It ui 11 be permissible to perform seal rework without delidding on devices
that fai~ fine leak testing one time, only if tracer gas is included during the original sealing operation
and utxier all of the following conditions:

a. Fine leak testing, without pressurization (bomb), must be performed immediately after sea(ing prior
to any other test.

b. Devices Hi 11 be stored in a nitrogen enviromnent for a maximun of 4 hours between initial seat and
reseal without replacing the cover.

c. Devices wi ( 1 be submitted to a predetermined vacuun bake prior to reseal.

d. Solder sea led packages may not be reworked in accordance with this procedure.

NOTE : The above leak testing wi 11 not be used as a substitute for the fine leak testing.

E.3.2.6.2 ~. It wi 11 be permissible to rework other seals (e. g., feedthroughs,
connectors, seal PLWS, windows, etc. ) at metal -to-metal interfaces on un[ idded devices.

E.3.2.7 ~iddina of devices . Devices may be del idded and rel idded for rework or repair
provided the detid-relid procedures, controls, and resulting data are bsselined. The @r of delid-relid
cycles allowed wilt be in accordance with E.3.2.7.1 or E.3.2.7.2. Delid-retid history (i. e., traceabi~ity
by tot n-r or seria( ntmbers) wi 11 be maintained by the device manufacturer.

E.3.2.7.1 so~der sealed devi~. Class H solder sealed devices may be de(idded-re[idded one time. Ctass
K solder sealed devices may not be delidded-relidded.

E.3.2.7.2 Only seam sealed, overlapping Wise we[ded, or laser welded packages designed
for detid-relid may be delidded-relidded. Devices may be de(idded-relidded N times, with N = 2 MSxim fOr
class K.
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E.4 DESIGN AND CONSTRUCTION

E.4.1 -iotion of * and Cons~
program used to ensure that these devices wi 11 h
specification.

This section describes a typical design and construction
capable of meeting of the performance requirements of this

E.4.2 -and c~ruction. Device design and construction Hi 11 be in accordance uith the
requirements specified herein and the device acquisition specification or SMD. The design Hi 11 be capable
of passing al 1 applicable tests and screens (see Appendix C or D).

E.4.2.1 ~. Devices Hill be hermetically sealed in glass, metal, or ceramic (or combinations of
these) packages. The following provisions apply to package construction and sealing:

a.

b.

c.

d.

e,

No adhesive or ~lymeric materials wi 11 be used for package lid, or feedthrough, attach (or sea~)
or rework/ repei r.

Polymer inpregnat ions or secondary seal (backf i 11, coating, or other uses or organic or ~lymeric
materials to effect, inprove, or rework/ repeir the seat) on the device package wi ( 1 not be
permitted.

Flux will not be used in the final seating process.

In the case of fina( lid seal using a welding process,
between the lid sea[ and any glass-to-metal seal so as
glass- to-meta( seal.

sufficient distance wi(l be maintained
to preclude damage or degradation of the

Package materials wi 1 [ be selected such that thermal expansion rate
materials do not compromise package integrity or hermet”icity during
excursions.

E.4.2.2 The cure temperature of po[ymeric materia(s
completion of fina( seal. Polymeric materials wi 11 meet the requirements of
materials outside the scope of method 5011, the manufacturer wi 11 develop an

mismatches between different
applicable temperature

ui 11 not be exceeded after
MI L-STD-883, method 5011. For
alternative plan.

E.4.2.3 ~1 met~. External metal surfaces, other than seal weld areas, wi 11 meet the aWlicable
corrosion resistance requirements, or wi 11 be plated to do so.

E.4.2.4 9ther external ~. Externat parts, elements, or coatings including markings wi 11 be
non-nutrient to fungus and will not blister, crack, flow, or exhibit defects that adversely affect storage,
operation, or envirotvnental capabilities of the device under the specified test and operating conditions.

E.4.2.5 _ and -turina doc~. Design, topography, schematic circuit information,
manufacturing flowcharts, and process control docunents for al 1 devices wi 11 be avai lab(e for review by the
acquiring activity and the qualifying activity. This doclsnentation wi 1( depict the @ysical and electrical
construction of the device. Each device wi 11 be traceable to a specific part, drawing, or type ntir, and
to the production lot and inspection lot codes under which devices are manufactured and tested (so that
revisions can be identified).

E.4.2.5.1
. .

tlc dlaar~. The device schemstic diagram, [ogic diagram, or combination thereof, ui[l
be availabte with sufficient detail to represent all electrical e(ements functionally designed into the
device together with their values (when applicable). For corplex devices or those with redundant detai(,
the overal( device may be represented by a Logic diagram in combination with schematic details.
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E.4.2.6 ~. Internal thin fi[m conductors on elements (metatlization stripes, contact
areas, bonding interfaces, etc. ) and internal uires (wires, ribbons, etc. ) uil( be designed such that no
properly fabricated conductor will experience current in excess of the maximun va(ue calculated by the
manufacturer to preclude damage or degradation to the coductors, except by design (e. g., interna( fuses).
The follouing conditions ui[[ be considered when calculating the maximun current:

a.

b.

c.

d.

e.

Calcu(ate the current density at the point of maximun current density (i. e., greatest current per
unit cross section) for the specified device type.

Use a current value equal to the maximun continuous current (at ful[ fanout for digita[s or at
maxirmsn load for (inears) or equal to the simple time-averaged current obtained at maxinun rated
frequency and duty cycle uith maximun load, whichever results in the greater current value at the
point of maxirrun current density. This current v]lue uill be determined at the maximun recomnemh?cl
supply voltage and with the current assuned to be uniform over the entire conductor cross-sectional
area.

Use the minimun allowed metal thickness in accordance uith manufacturing specifications and
controls including appropriate allowance for thinning experienced in the meta[lization step (via).
The thinning factor over a metal lization step is not required un~ess the Wint of maxinun current
density is Located at the step.

Use the minimun altowable actua( conductor widths (not mask widths) including appropriate a~lowance
for narrowing or undercutting experienced in metal etching.

Do not include areas of barrier metals and nonconducting material in the ca[cuiation of conductor
cross-section.

E.4.2.7 pevice finish=. Tin is prohibited as a final finish and as an undercoat. The use of tin-lead
finish is acceptab~e provided that the Lead content is a minimun of 2 percent by ueight.

E.4.2.7.1 Finishes on interior elements (e. g., hording pads, posts, tabs)
will be such that they meet lead bonding requirements and any applicable design and construction
requirements.

E.4.2.7.2 =terna~ e~ement flnLfiki.
.

Finishes of a(l externat leads or terminals and al~ externai
metallic package/lid etements uil~ meet the applicable corrosion resistance requirements.

E.4.2.7.3 lead f}~.
. .

rna 1 Lead finish thickness measurements uill be taken ha~fway between the
seating plane and the tip of the lead. The finish system on all external leads or termina[s wi~[ conform to
one of the fo[ [owing:

a. Hot solder dip. The hot solder dip will be homogeneous uith a minimun thickness of 60 microinches
(1.52 pm) for round leads and, for other shapes, a mininun thickness at the crest of the major
flats of 200 microinches (5.08 pm) solder (sN60 or sn63). For leadless chip carrier devices, the
so~der wilt cover a minimun of 95 percent of the metal lized side caste (lation or notch and
metal [ized areas above and below the notch (except the index feature if not connected to the
caste ~~ation). Terminal area intended for device mounting ui~l be c~tete(y covered. The hot
so~der dip on leads is applicable to either 1 or 2 be~ow:

(1) Over a finish in accordance with entry c or d belo~. the so[der wil[ extend within .030 inch
(0.76 mn) of the Lead or package interface, or beyond the effective seating p(ane for packages
with standoffs.

(2) Over the basis rm?tal or other finishes. Uhen app[ ied over the basis meta[, or over underplate
or finishes other than as specified in entry c or d, solder wi~l cover the entire \ead to the
glass sea~ or point of emergence of the lead or meta([ized contact through the package wa(~.
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b. Tin-lead p{ate. Tin-lead plate uili have in the plated deposit 2 percent to 50 percent by ueight
lead (balance nominally tin) co-deposited. As plated tin-(cad will be a minimun of 300 microinches
thick and wil( contain no more than 0.05 percent by weight co-deposited organic material (measured
as elemental carkn). Tin-(cad plating may be fused by heating above its liquidus temperature.
Fused tin-lead will be a minimun of 200 microinches thick. Tin-lead plate is applicable:

(1) Over a finish in accordance uith entry c below, or

(2) Over the basis meta(.

c. Nickel p[ate or undercoating. Electroplated nickel or elect roless nickel phosphorous nickel
undercoating or finishes will be 50 to 350 microinches (1.27 WI to 8.89 Iun) thick measured on
major f(ats or diameters. Elect roless nickel will not be used as the undercoating on flexible or
semi flexible leads and will be permitted only on rigid leads or package elements other than leads
(see MI L-STD-8433 method 2004 for definitions of flexible and semi flexible leads).

d. Gold plate. Gold plating will be a minimn of 99.78 percent gold, and only cobalt will be used as
the hardener. Gold p(ating will be a mininun of 50 microinches (1.27AM) and a maximum of 225
microinches (5.72 @ thick. Gold plating will be permitted only over nickel plate or undercoating
in accordance with entry c above.

E.4.2.8 mal des i aq. Therma( design analysis will be performed and will establish as a minimun that
functional device e(ements are operating within their design temperature ratings when the device is operated
at the specified maximun operating case temperature. Finite element analysis is an acceptable thermal
design analysis technique. All active and passive elements will be derated.

E.4.2.9 E-lectrical clrcultdesim.
. .

Worst case circuit design analysis wil( be performed and include the
following evaluations as a minimn (applicable to the design):

a. Electrical e[ement stress over the specified operating temperature range will be within the
specified derating criteria under worst case temperature conditions.

b. Evaluated to meet the Group A CI test limits at worse case operating temperature conditions, as
applicable.

E.5 ~ior c-. This sections describes how to handle major changes to devices or processes.

E.5.1 Glass I. maior chan~. A thorough description of the proposed change, acceptable engineering
data, ad a suggested test p~an &signed to demonstrate that the changed prcduct wili continue to meet the
acquisition docment requirements including performance, quality, re(iabi(ity, or interchangeability will be
generated. The manufacturer will proceed with the change after approval of the test pian. To minimize the
need for additional tests due to insufficient details or data regarding the proposed changes, it is
recommended that the test plan be discussed with the acquiring or qualifying activity prior to consnencing
the test program. Test guidelines for each major change listed herein are provided in table XI for product
design changes (colum Cl and PI) and baselined process changes (colum QML). The subgroup designations in
table XI correspond with the subgroups designated in tables IXa, IXb, IXC, and IXd of A~ndix B. Tests
will be performed on sanples of the first devices or subassemblies manufactured incorporating the changes.
llpm ccapletion of the prescribed test program, the results will be recorded and available for review. At
the manufacturer’s option, devices incorporating the change may be manufactured and tested prior to
approval; however, all shipments of these changed devices will be withheld until forms( documented approval
is granted by the acquiring or qualifying activity. Changes representative of those which are subject to
the requirement are:

a. Substitution of substrate materia( (e. g., alunina versus BeO).

b. Substitution of materials or inks deposited on the substrate (e. g., (1) conductor: gold versus
copper; (2) resistor: rutheniun base versus carbon) or deposit method: (e. g., thinfilm versus
thickfilm).

c. Cwlative change of nomina( process time of deposited materia~s exceeding 25 percent or nomina(
process temperature exceeding +50”C or 10 percent, whichever is greater, since the last
qualification or major change notification.
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d. Cumulative changes to substrate mask design that reduce nominal design dimensions, spacing or
iso[ation more than t25 percent, or changes to electrical parameters of the depositad elements
beyond the design limits since the last qualification or major change notification.

e. Substitution of trinsning method (e. g., abrasive versus (aser).

f. Increase in substrate fabrication nwlti- layer conductor levels more than one conductor leve[ from
QML Listing.

9. Substitution of attach material (e. g., epoxy A versus epoxy B) or of attachment method (e. g., epoxy
versus eutectic) for device eiements.

h. Change in the baselined process temperature for element or stitrate attachment Aich exceeds +25”c
or 10 percent, uhichever is greater.

i. Substitution of die type (e. g., 2N2484 versus 2N2905) or other element types (e. g., tantalun versus
ceramic capacitors or thinfi[m versus thickfilm resistors) mounted on the substrate.

j. Increase in element attach area more than 50 p?rcent from QML listing.

k. Substitution of besel ined uire bond method (e. g., ultrasonic versus thermal compression) or uire
size changes greater than 1.0 roil.

1. Any change in specified material composition or purity of the wire.

m. Increase in substrate attach perimeter more than 50 percent of QML listing.

n. Substitution of package configuration (e. g., platform versus bathtub), lid or covers (e. g., step
lid versus draun cover) or plating material.

o. Substitution of package or lid base material (e. g., nickel versus stainless steeo.

P- Changes to finished device dimensions exceeding SCO, or SMD envelope tolerances.

q. Su&titution of seal method (e. g., seam ue(d versus laser weld), or seal materia( (e. g., SnAg
versus AuSn).

r. Change in the bsselined seal process time, temperature, or vacuun of more than 10 percent, or
sealing atmosphere except for the addition of heliun.

s. Increase in package sea~ perimeter more than 50 percent from QML listing.

t. Increase in lead count for QML listing per package type.

u. Changes to the baselined product flonchart in which element evaluation, screening, Cl and PI
options, and any operations are added or deleted, except for additional inspections and SPC
operations.

v. Addition of neu processes or materials to CIML.

w. Assembly operation or test facility move.

x. Class I changes as defined in MI L- STD-480.
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TABLE XIII. Jestina aui- for maior Dr_Drocess chanaes.
l/uu 4/z/6/z/

Major changes or substitutions Reccmnended test subgroups of Variable data required
tables IXa, IXb, IXC, and IXd (subgroups)

(unless otherwise noted)

CI & P1 QML c1 & PI QML

a. Substitution of substrate cl cl -> C4 N/A C4
material

b. Substitution of materiat
deposited on substrate

(1) conductor A, B5, S6 A, Cl -> C4 S5, S6 C4
(2) resistor A A
(3) depesi t method A, S5, B6, C2 A, Cl -> C4 S5, B6, c2 C4

c. Process/t i me/temperature A, B5 Same as Cl & PI C2 C2
changes

d. Substrate mask design Al, S4, C2 N/A C2 N/A

e. Substitution of trim A, C2 Same as CI & PI C2 C2
method

f. Increase in multi-layer B5, B6 cl -> C4 S5, B6 C4
conductor leve~s, more than

one leve~

g,h. Substitution of attach c1 -> C3 c1 -> C4 C3 C4
material or process (no wirebond)

temperature

i. Substitution of die type A, C2 N/A C2 N/A

j. Increase in element area N/A cl -> C4 N/A C4
from QML listing (no wirelmd)

kl . Substitution of basel ined N/A Cl -> C4 (no N/A C4
wirebond method die shear)

k2 . Ui re size change cl, -> S5 Cl -> C4 (no B5 C4
die shear)

1. Sub6t itut ion of wi rebind Cl -> B5 cl -> C4 (no 85 C4
material die shear)

m. Increase in substrate N/A cl -> C4 N/A C3
perimeter frcm QML listing

n. Substitution of package S1, Cl -> C3 c1 -> C3 N/A C3
configuration, etc.

o. Substitution of package, Bl, Cl -> C3 cl -> C3 C3 C3
lid base material

See footnotes at erd of table
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TABLE XIII. ~tinq auide~ines for ma i or rnduct/Drocess cm - Continued.
Uuuuwuu

Major changes or substitutions Recommended test subgroups of Variable data required
tables IXa, IXb, IXC, and lXd (subgroups)

(unless otheruise noted)

lnG-
P. Change to finished device I Notify

dimensions acqui ring
activity

q,r. Substitution of seal I cl -> C3
methcd, profile or seat

material

s. Increase i n package seal I N/A
perimeter from QML listing

t. Increase in lead count per
I

See Table V] C3
package type u

u. Change to basel ined

I

N/A
prwfuct flowchart

v. Ackdition of neu process or

I

N/A
material

u. Assemb~y operation or test

I

N/A
facility move

x. C(ass 1 change, I Notify
MI L-sTo-480 qualifying

activity

QML I c1 & P] I QML

N/A I N/A N/A

cl -> C3

I

C3 C3

=&d-=-&
Notify

I
N/A

qualifying
activity

N/A

Notify NfA
qualifying

activity

Notify N/A
qualifying

activity

N/A

N/A

Notify N/A N/A
qualifying

activity

SanpLing uil~ be in accordance with table IXa, lXb, lXC, and IXd of this
specification.
All electrical parameter testing uill be in accordance with the device
acquisition specification or drawing or SMD.
Data histograms providing a parametric data sunnary may be subnitted in place
of variables data.
The acquiring or qualifying activity (or both) may add or reduce testing as
warranted by detail specification requirements, unique design, or process
circumstances after notification by the manufacturer.
The acquiring activity ui[l determine testing requirements for design changes
affecting class K devices.
Notification is required at the timeof acceptance of new order or delivery on
existing order when changes are made to devices acquired to Specification
Control Drawings.
-> i~lies specified subgroups testing wi[[ be sequential.
Exc(tiing subgroups 5 and 6.
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STATISTICAL SAMPLING, TEST AND INSPECTION PROCEDURES

F.1 SCOPE

F.1.l -. This appendix contains statistical sanpling qualification procedures and general test and
inspection procedures used throughout this specification.

F.1.2 pescri~tion of Acmmdix F. This appendix contains general
manufacturers when testing and inspecting devices.

TABLE OF CONTENTS

F.1 SCOPE
F.2 APPLICABLE DOCUMENTS
F.3 GENERAL STATISTICAL SAMPLING
F.4 STATISTICAL SAMPLING PROCEDURES AND TABLE
F.5 GENERAL TEST AND INSPECTION REQUIREMENTS
F.6 TRACEABILITY

F.2 APPLICABLE DOCUMENTS

F-2.1 ~.

information and guidance to be used by

77
77
77
78
79
79

F.2.1.1 ~. The fo(louing standard forms a part of this docunent to the extent specifid herein.
Unless otheruise specified, the issue of this docunent is that listed in the issue of the Department of
Defense Index of Specifications and Standards (DCOISS) and su~lement thereto, cited in the solicitation.

STANDARDS

MILITARY

MI L-STD-883 - Test Methods and Procedures for Microelectronics.

(Unless otheruise specified copies of military standards are available from the Standardization Docunents
Order Desk, Bui(ding 4D, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

F.3 GENERAL STATISTICAL SAMPLING

F.3.1

a.

b.

c.

d.

F.3.2

a.

b.

De flnltlons.
. . .

The following definitions ui(( apply for all statistical sanpling procedures:

PDA series: The PDA series is defined as the following decreasing series of PDA values: 50, 30,
20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1.

Tightened PDA inspection: Tightened PDA inspection is defined as inspection performed using the
next PDA value in the PDA series which is lower than that specified.

Acceptance ni.rk.er (c): The acceptance nunber is defined as zero.

Rejection nurber (r): Rejection nurber is defined as one or more.

~. The follo~ing s@ols will apply for all statistical sampling procedures:

c: Acceptance nmber.

r: Rejection ntir.
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F.4 STATISTICAL SAMPLING PROCEDURES AND TABLE

F.4. I u. Statistical sanpling uill be conducted using a sample size (accept n-r) method as
specified in table XIV herein. The procedures specified herein are suitable for all quality conformance
requirements.

F.4.1.1 Sdectionof s-. San@es uill be randcm[y selected from the inspection [ot or inspection
Sublets. For continuous production, the manufacturer, at his option, may select the sanp(e in a regular
periodic marmer during manufacture provided the lot meets the formation of lots requirement.

F.4.1.2 fai~ure~. Failure of a unit for one or more tests of a subgroup Mill be charged as a single
fail~re.

F.4.2 ~in~le- lot sariulina m. CI and PI information (sanple sizes and n-r of observed defective)
will be accwlated from a single inspection lot to demonstrate conformance to the individual subgroup
criteria.

F.4.2.1 The sanple size for each subgroup will be determined from table XIV and will meet
the specified sanple size (accept *r).

F.4-2.~ ~. If zero failures are found in the initial sanple of the required sample
size, the lot uill be accepted. If the observed nuber of defective from the initial sanp(e is greater
than zero, a second san@e of double the initial sample size may be selected from the original sub(ld).
The sub(lot) may be accepted if zero defective are observed in this double-size sanple.

F.4.2.3 ~ Dercent . Inspection of 100 percent of the lot Hill be a(loued, at the “
option of the manufacturer, for any or all subgroups other than those which are cal[ed “destructive”. If
the observed percent defective for the inspecticm lot exceeds the specified PDA series value for the sample
size specified, the lot uil~ be considered to have failed the appropriate subgroup. One-hundred percent
sanp(ing is required uhere lot size is smaller than the required sample size ~ith zero defective allowed.
Resubmission of lots tested on a 100 percent inspection bases will also be on a 100 percent inspection basis
and in accordance uith the tightened PDA inspection criteria.

TABLE XIV. lina D( m. l/UU

PDA series 50 30 20 15 10 7 5 3 2

Minimun satrp[e size (accept nunber)

Accept *r
C=o, rxl 5(o) 8(0) 11(0) 15(0) 22(o) 32(0) 45(o) 76(0) 116(0)

PDA series 1.5 1 0.7 0.5 0.3 0.2 .15 0.1

Minimun sar@e sizes (accept nuker)

Accept nuber
c = o, rzl 153(0) 231(0) 328(0) 461(0) 767(0) 1152(0) 1534(0) 2303(0)

JJ Sanp~e sizes are based upon the Poisson exponential binania( limit.
~ In this specification lot to(erance percent defective (LTPD) has been rep(aced with samp(e

size (accept nmber) where the accept n~r is zero. Where reference is made by unrevised
test methods of MI L- STD-883 to an LTPO value, that value wi(l be found in the PDA series and
the sample size ui(l be the value immediately below the PDA series value. The accept n-r
uil[ aluays be zero.

~ Mininun size of sanp(e to be tested to assure, with a 90 percent confidence, that a tot having
percent defective equal to the specified satple size (accept -r) will not be accepted
(single sanple).
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F.5 GENERAL TEST AND INSPECTION REQUIREMENTS

F.5.1 Prwedure in case of test ~t fai~ureor Wrator error. Whenever a device is be[ieved to
have failed as a result of faulty test equipnent or operator error, the failure uill be entered in the test
record which uill be retained for review along with a ccap[ete explanation verifying uhy the fai(ure is
believed to be inva(id.

NOTE : ESD failures will be counted as rejects and not attributed to equipment or operator error for
screening, grmp A and end-point electrical tests of screening, Cl and Pl, and Qualification
and MI L- STD-883, method 5005.

F.5.1.1 ~- Utten it has been establish that a failure is due to test equipnent
failure or operator error and it has been established that the sanple device has been damaged or degraded, a
replacement device from the same inspection lot may be added to the sanp(e. The replacement device uill be
subjected to al( those tests to uhich the discarded device was subjected prior to its failure and to any
remaining specified tests to which the discarded device was not subjected prior to its failure. The
manufacturer, at his cun risk, has the option of replacing the failed device and continuing uith the tests
before the va(idity of the test equipnent failure or operator error has been established.

F.5.1.2 Procedure for screenina tests . Uhen it has been established that a lot fai[ure during screening
test is due to operator or equiprent error and it has been established that the remaining product has not
been damaged or degraded, the lot or surviving portion of the lot, as the case may be, may be resubmitted to
the corrected screening test in Mich the error occurred. Failures verified as having been caused by test
equipment failure or operator error will not be counted in the PDA calculation (when app[icab(e).

F.5.1.3 ~. I/hen the procedures of F.5.1.1 and F.5.1.2 are uti(ized
in continuing san@e tests or resubmitting lots for screening tests, the manufacturer ~i[l docunent the
results of his failure investigations and corrective actions.

F.6 TRACEABILITY.

F.6.1 ~rial traceabl 11 ~
. .

and element . Traceability will be such that for each device, all adhesives
and coatings will be traceable to a material production lot, inspection lot, or other specified grouping.
All elements and materia(s used will be traceable to their incoming inspection Lots. For class K, records
will be maintained to provide traceability from the device seria[ nudxsr to the specific ~afer lot from
uhich each semiconductor and microcircuit element originated.

F.6.2 Process traceablllw
. .

Each device, or each group of devices which have been fabricated as a ccsmwn
batch, nill be identifiable through means of production travelers or similar dacunentation such that the
con’plete manufacturing history, including rework, uit( be recorded. The records shou(d include, as a
minin-un, the performance date of all identified production process steps, the specification, @r of
production process steps, and the identification of the operator performing the process steps. The records
will be retained for a minimun of 5 years (7 years for class K) after delivery of the devices.

F.6.3 Production lot traceability.
. .

The manufacturer will maintain production Lot traceabi~ity.
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