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FOREWORD

1. This milltary stsndard is approved for use by all Depsrtments and Agancies of
the Departaent of Detfensse.

2. Beneficial comments (recommendstions, sdditions, deletions) and any pertinent
dsta which masy be of use In {mproving this document should be eddressed to: Rome Air
Developasnt Center, ATTN: RBE-2, Griffise AFD, NY 13441, by using the self-asddressed
Standardization Socumant l-prov.-ont Proposal (0D Form 1&26) sppearing st the end of
this docusent or by letter.

3. the purpose of this standerd {s to establish eriteris for certification and
qualiticetion as required by MIL-N-38534. ODefinite criteria will sssure that hybrid
microcircuits are manutsctured under conditions which have been demonstrated to be
capable of continuously producing highly relisble praducts. This is accompliched by
evilusting the menufacturer's capability fof holding critical processes within
established limits at specified criticsl polnti and oontinuounly lnlnt.lnlng this |
cqpebilicy during preduction, <CLertification, unltflcctloa apd the -lintcnnnce is:
perforsed in sdvance of detivery of pfoduct an 1hdcp¢ndont of hcquflltlon.
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1. SCOPE

1.1 Pyrpoge. This document establishes sinimsus requiremsnts governing
certification snd quattfication of manufecturing construction technigquas and materials
for hybird sicrocircuits. 1t is intended to|standardize the documentation and testing
tor hybrid slicrocircuits for use in military and sercspace applicstions., It covers
the interface between user and manufacturer snd it is not intended to be e complete
set of documentation required to bulld hybrid sicrocirculits.

1.2 Clessiticetion. Hybrid microcircuits covered by this document include ell

package sizes, cless % and class K devices, microwasve integrated circuits, switches,
reiays, oscillators, timers, etc.

1.3 Areps of concern.

8. All wanufscturing construction technigues are documented.

b. Atl msnufscturing construction technigques sre under control.

c. Conformance te this gocument pnd MIL-N-38534. .. = .
d, Supplisr gontrol aequ!sié!en documents fof parts and materials.-
1
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2. REFEREWCED DOCUMENTS

2.1 v men ocul .

2.1.1 mmslfmﬁsmm._,miqmmn The following specifications,
standards, and handbookes form o part of this document to the extent specified herein.
Unless otherwise specified, the lssues of these documents are those Listed in the
fssue of the Department of Defensa Index of Specificstions and Standards (DODISS) end

suppleaent therete, cited In the solicitation.
SPECIFICATION
NILITARY
MIL-H-38534 - Nybrid Microcircuits, General Specification for,
STANDARDS
- KILITARY i ' ,
uilqutbl7sd - Test wethods for tg;léon;u:téf ¢;il=|i. oL I - R R
MIL-STD-883 - ?est'lethods ;;d Procedures for Nicroalectrontecs. ‘ o
{Unless otherwise indicated, copies of fedaral and militery specifications,
standarde, and handbooke ars available from the ftandardization Decuments Order Desk, "
Buiiding 4D, 700 mobbins Avenus, Philesdelphia, PA 19111-5094.) .
2.2 Qrder of precedgnce. In the event of & conflict batusen the text of this Q
document and the references cited herein, the text of this document taskes precedence.

Nothing in this document, howsver, supsrssdes spplicable lavs and regulstions uniesc a
specific exemption has been obdtained,
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3. DEFINITIONS

3.1 lYerms snd gefinitions. The following terss snd definitions shall be an
specified in WIL-N-38534, RIL-STD-B8S, and rcreln.
3.1.1 Quelifying sctivity. The orgenizetional element of the Covernment that

grants certification and quaslificetion for ths sanufacturing censtruction technigues
and materisls In accordance with this spectification snd the applicable detaill
specitication,

3.1.2 gertification. The process by which s sanufacturer's facilities are sudited
and approved for compliance with the rtquirlncntl of section A of this document and
MIL-N-38534. .

3.1.3 ayglification. The process by which s manufacturer's manufacturing
construction technigues and materisis are tested and lpprovnd tor compliance with the
requirements of uectinn B of this do:u.em. ’




Downloaded from http://www.everyspec.com

MIL-STD-1T728

&, GENERAL REQUIREMENTS

4.1 E£fllilill+3?.£1!ﬂl£l!:n;1. The following requirements are applicable for the
generas! lLine certification.

4.1.1 pocyumgntption. The manufacturer shall have availsble for on-site review by
the certifying sctivity docusantation that demonstrates process control snd test
capability as defined in MIL-R-38534.

4.1.2 oyplity sesyrance verification. Quatity llldrlnco verification shell be in
sccordance with sppendia A of MIL-0-38534.

4.1.3 Aydit. The certifying sctivity reserves the right to sudit the facility in
accordance with sectien A of this document end MIL-N-38534. The nudit plan of section
A herein shall be used for keeping the Line certification current.

4.1.4 pAudit level. “the quelification activity wilk conduct L class K audit of a
faculity onty if the flCIll!Y has :llll L] :-rtlficatlon.

4.2 9galificetion reauiramente. . The requiresénts.of sectbon 8 berqln- are L
eppl!cublc ‘for quillfylng end maintaining menufscturing construction tochnlqucs nnd
.naterlnlu used 'n the production of hybrid micrecircuits.
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5. DETAILED |[REQUIRENENTS

5 1 gaananseihiliivins
4.7 DRRKEURIMLILIAILE-

$.1.7 Cartitying sctivyity. The certifying and qualifying activity shall be
responsible for the following:

s. Scheduling and conducting the audit |[in sccordance with section A of this
document and MIiL-w-38534.

b. Reperting the asudit results as specified in 5.2.1.1.

¢c. Naintaining sudit resvits for review by scquiring sctivities.

d. Approving section § tesating.

¢. Prepasring and maintaining a qun}ifiﬁd manufacturers list (QML).
5.1.2 MNgoyfpgtyrer. The wanufacturer -shall notify the certifying sctivity of any
nsjor thange, os defined in MIL-R-38534, in s certified facility. "The certifying . ..
activity may chooss to: . . . ' - oo S : .

s. Appiove the chanpe without further testing.
b. Require specific testing.
c. Require complete recertification.

$.1.3 Acquiring petivity. The scquiring jsctivity shall review sudit results
(msinteinsd by the certifying activity) to verify that the msnufacturing construction
techniques and msterials used st the time of the audit adegustely represent those to
be used in the impending procuresent. .

5.2 Audit plen in eccordgnce with gection A. The purpose of the audit plan is to
provide » systemstic method for determining |s manufacturer's conformance to the
product assurance reguirements of MIL-N-385354 and MIL-5TD-B883. The plan conteins
sudit requirements that serve as the basis for initisl end continuing certification
for manutacturers of custom hybrid maicrocircults.

$.2.1% HAsthed. This procedurs details thﬂ following:

$.2.7.7 Ansivais of results- The r.prc.#nt.tlv. of the certifying activity shall
provide en exit debriefing femedistely following the audit, snd & summary report
within 30 days to the menufecturer's quality management. The written susmary report
shall include specific details of any condition Less then full compliance.

$.2.1.2 Corrective action. Corrective gi:!ga or Justificetion is required vhenever
any condition {ess than full complisnce exists. The cartifying sctivity shail review
and approve the corrective action.

5.2.1.3 . Audits iq accordance with section A of this
docussnt shall be performed Once evary tuwo years.

$.2.2 manufacturing construction technigues. This document is mot intended to
direct or select the use of eny perticular manufacturing construction technigues but
only to standsrdize on the sinifaua -udlt|n||roqulrod to asaure that the manufecturing
construction technigques will continue to generaste sstisfactory products.

5.3

oy gy

pccordance wiih geeiion J. 1he purposs of this Sectisn s To Gocumsnt S systs=stic
and unifore method of gualifying various sasnufacturers' construction techniques. This
section provides the methods to sstablish n\bulclinc and evaluste proposed changesr in
construction techniques, matarials, or design to sssure thst such chsnges wiltl
asintain or enhance instead of degrading the quality or relisbitity of the hybrid.
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5.3.1 guslified manufscturing construction technigues ang BAterials. This section
is not Intended to direct or select the use of any perticulsr construction or handling
process, but provides s minisus stendardized asthod of qualification to sssure that
the msnufscturing construction techniques wmill generate hybrids that will sstisty the
requirements of NIL-H-38534.

5.3.2 Analysis ©f results. The detailed results of section B testing must be
submittesd for review by the qualifying sctivity.

5.3.2.% Corrsctive action. Corrective sction or justificetion is required whenaver
any condition less than full complisnce exists and shall be approved by the gquslifying
sctivity.

5.3.3 Freguency of testina. TVesting in asccordance with section B of this document
sholl be performed for initial certification snd shatl be updated when new
manufacturing construction techniques and materisls to be covered by certification and
qualificstion sre introduced.

6._ NOTES

) ‘CThia lectlon :onllinn |nior--tlah o! . |oporol or, o:pL.n-lory nature thn: IlY
B be helpful, but is not-mandatory. ) . . . .. : .
6.1 Syblect term (kev word) ;j;;jpi.
Audit

kybrid microcircult
fequiresmenta, certification
dsquireamsnts, qualification.

6.2 Chenges from previoys fgeue. Narginasl notations are not used in thils revislon
to identify changes with respect to the previous fssue dus to the extensiveness of the
changes.

o

@,
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SECTION A
AUDIT PLAN FOR FACILITIES AND LINE CERTIFICATION
TABLE OF CONTENTS

AUDLT

SECTION

MUNBER TITAE

A-1 Quality lalLrnnco propgrams

A-2 besign guldelines and documentation
A-3 Quality conformence evalustion

A-G . - Varkmanship

A-5- . ' : . "fCIounllqoyn snd ptmcspheric control
A - T incoming ;lt;fiaiuéoﬂtr;r"'h T
A-7 o Substrate éahrléailon . .

A3 ' Polymeric materiasls

A-9 h Substrate and circuit slement attechaent
A-10 Internsl visust .

A-11 Wire bond

A-12 Cleaning

A-13 Package ses!

A-14 o Screening

A-15 Acceptance for shipesent

A-16 Bandling .nL storage

A-17 failure nnskyoll -
A-18 Training

A-19 Certificetion/qualification progras
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AUDIT
SECT1ON
MUNBER
A-1
QUALITY ASSURANCE PROGRAR

fequirement: The msnufacturer shall heve established, implemented, and shall be
sainteining & quality assursnce proprea in accordance with

NiL-W-38%34.
Reference: Appendix A of MIL-#-38534.
PETAILS: verity coanformance to the following as applicable:
by
) APPROVAL  N/A COWMEWY
. Manufacturer documantation:
{1y tConversion of customer require-ents into . ] R
'nanufncturcr'n Internsl imstructions. s — —_ .
Y "fr-gg!gr-l-t ar a --ndntnr- d-t-ll-d chu:k- e ERE -.: ' S

list demonatrating full co-pllnndo to test
sethod 5008 of NIL-8TD-B83.  This includes
requi rements for incoming inspection (element
svalustion), process control, screening, and
quality conformance evsiuation.

{b) Review of SCD for specification of test
conditions, electricasl parametere (at
temperature), and to compllance of sppendix C
of MIL-N-38534.

(c) mMaterisls and processes o8 listed on the GNL.

(d) Desipn requirements of MIL-K-38534.

(e) Warking requirementa of WMIL-N-38534.

(f) Documents utilized are on approved baseline
Listing.

(@) Travelers in accordance with section C(10).

(h) Test methods per laboratory suitebility
Letter or DESC approved laborastery.

(1) Rework sllowed per NIL-8-383534.

(2) o©Quslity control operstions.

(3) Quality sssurance operations.

(4) Tool and test equipmsent maintenance snd
calibration.

(5) Corrective action and evaluastion,

(6) Schematice, tasting, burn-in.

b. Manufscturer records:

(1) Equipment calibrations.

(2) Product Lot identification.

1/ uot applicabie.




Manufacturer program plan:

1
2)

(3)
(6

(5)

. (8-,

N

8)

")

(10

Incoming evalustion,

Examples "of records.

Downloaded from htt;l):llwww.everyspec.com
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QUALITY ASSUR

Functional block orgenizational

Manufacturing flow chart: Gene
chart{s) detaiiing receipt of =
through shipment of completed h
Propristary-documsent liating.

Examples of desipn, material, ¢
and processing instructions.

Examples, of dn.igq,tlgtorill sn
thanpe control documents:

(a)

A- change control ly.t.l-.

17720

ANCE PROGRAN

chart.
ric tlow

aterial
ybrid.

quipsesnt,

d pfO?."‘: :

(b)
implemented and enforced

Exsaples of failure and defect
and feedback documents.

Exemples of corrective action »
avalustion documents.

manufecturer's internal instruc
internatl vigual inspectian.

Examples of test travelers.

The change control systam is

analysis

nd

tions for

screening, assembly,

and QCI travelers shall include the following
ss » alnisua:

Identification as io whethar the lot

(a)
is qualification or QCI.

(b) Neme snd title of operation end
specification nusber and revision of
sach proceas or test.

(c) 1ldentify part number, date code, and
sanufacturer iInternal lot lg.nt|flcatlon
nuabar{s).

(d) Dste(s) of test or process end
operator identificetion,

(e) Calibration control number or equipaent
fdentitication of asll major equipment
componants used for test.

(f) Guantity tested and rejected for esch
process or test. C(Actusl gquantity
tested, if sempled.)}

(g) Serial numbers of passing and feiling

devices, when applicable.

APPROVAL

M/A COMMENTS
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QUALLTY ABSURAKCE PROGRAM

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

(i) The percent defeactive celculated for
burn-in.

€J) Burn-in Life test board serial number or
teat circuit identification nuaber and
revision.

(k) tdentification and disposition of eny
pnrtl removed from the lot.

Note: Alturnnte means of meeting these
. requireménts msy be - ~approved. by rhc
. -quallfying -etivlty. Only. itews b,
d,.f, h, snd k- shall apply to
tabrication and assembiy travelers.

(11) Exsmples of design and construction
baseline.

(12) Ranutacturer‘'s aslf sudit.

APPROVAL

A/A GCOMMENTS

Performed by:

Date:

Comments:

wlly
[-1]
~
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AUDIT
SECTION
NUNBER

A-2
DESIGN GUIDELINES AND DOCUMENTATION

Requirement: The msnufacturer shall cltlbllnh guidel ines for the design of
aicrocircuits and o baseline of documents for sech design in
sccordance with MIL-N-38534/,

Reference: MIL-u-38534,
PEYALLS: Verify thet the manufacturer has:
MMENT
. Internal meterials: GSubstrate conductors,
insulators, adhenives, and coatings.
b. P-}knoo saterfals: TExternsl elesents, le(nll; . :
: lend htorial lnd ﬂlltiﬂﬂ flni;h, oo : - a

. F.ckago :onntruction ipcluding weal.

d. lnternll conductors: Current-power capability.

e. Dice and internal elements: Plating, attech,
meterisls, end thickness.

f. Theras|l desipn: Including dersting.

0. Electricel design: Stress, tsmpersture, stc.

h. "Documentation: Baseline per device type.

(1) TYopography, bonding diagram.

(2) Schematic and logic diagrams.

(3) mneanufacturer utilizes the epplicabie
revision documsents pertesining to the
spproved baseline.

Company audited:

Pertformed by:

Dete:

Comments:
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AUDIY
SECTIOWN
NUMBER

a.1
e

QUALITY CONFORNANCE EVALUATION
Requirement: The manufacturer's gquality conforsance procodurcl shall be in
accordance with NIL-R-38334 and herein.
Reference: NIL-N-38534.
ETAJLS; Verify contormance tc the following as applicable:

ABENOVAL  M/A COWMENTS

a, Group A on each inspection lot in .ccordince with
. MIL-W-38534.

b. Group B en elch |nspectidn Iot in accorgance uith L : :
© MIL-H-3BS534. - coe ' . . :

t e, 'hrohp ' ‘inspietion ln sccordance with Wiiri- 3653&.
A system to insure group C performed on flrst lot
submitted is needed,

d. Group D inspection in sccordance uith MIL-H-38534. :
A system to track group D coverage is needed.

e. Definftion and control of inspection lot(s).
Inspection lot fdentificetion shall be mainteined
from the time of Lot asseably through acceptance
of that lot. Dete code systes.

f. Must define add-on end resubmittal procedures.

g. 0QC1 faflure disposition and notitication of
customer and/or certifying ectivity.

Company asudited:

Performed by:

Date:

Comments:

12
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AUDITT

SECTION

NUMBER
A-&

Requirement: The masnufecturer's documents shall be in accordance with

MIL-N-30534.
keference: MIL-N-38534.
TA i verity existence of the procedures and conformance to thes process as

applicable:
APPROVAL M/A LCOMMENTS

a. Rework/repair:

(1) Temperature controls.

U t2) ~?t:k.q;'rcubqh,[ini;‘tipns,‘%.;-

(3) Provisfon fq; complete ‘rescraen hg. ’ . - -

(&) Eleaent rcpfoen-ent limitations.

{5) Time/temperature limits specified and
documesntaed.

P b. Wire rebonding:

(1) Limitations documented for circuit elements.

{2) Limitetion documented for substrate.

c. Delid and reseal:

(1) Process documented and qualified,

€2) Process sheeots ot work station.

(3) Meets delic tLimitation.

d. Othar.

Company sudited:

Pertormed by:

Date:

Commente: |'

13




AUDIT
SECTION

NUMBER
A-5

Requirement;

Reference:

DETAJLS;

a. Specified tacitity clesning.
b. P.rtic!e-count: ‘
e, Tc.périiurc and hulidity.

d. General houi.tceplhq.

Downloaded from http://www.everyspec.com

CLEAWLINESS AND ATHMOSPHERIC CONTROL

Cleantiness and gtmospheric control shell heve documented
requireasnts for esch area in which unsealed units snd component

Appendix A of MIL-N-3B8534, cleeniiness and sxmosphere control in work
aress.

Verify conformance to the following, s applicable:

PPROV M/A  COMMENTS

e. Documentation.

f. Human contasination.

Company audited:

Performed by:

Date:

Comments:

wh
i~

@
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AUDIT

SECT10N

NUNBER
A-6

THCONING MATERIAL CONTROL

Requirement: Inspaction opsrations shall be documented as to type of inspection,
sempling and test procedures, scceptance-rejection criteris, and
frequency of use.

References: Method 3000 of WNIL-STD-B883, test procedures.

RIL-¥-38534, innp-ction of incoming materials,
REIAILS: verify conforaance to the following, ss spplicable:
APPROVAL RLA MMENT

Chip comaponents:

‘a. Chip topoicpgy conforms to that spacif!ed on

. lnnufncturer'o acquiuition docUlunt. . . . -

.b. Incoming visusl inspettion. - -

t. Incoming slectrical testing.

d. Storeage in controlied environment.

test program or correlstion units [to verify
electrical test setup within applicable device
specification Limits. Correlation units may be
generic types that inclyude tested parssster ranges
for a group or family of devices.

. e. Electrical test verification., Use of clcetr'lcol

{ Test equipment calibration.

Case, package, and cover (tid):

o. Case snd cover type conforms to type specified
on msnufacturer's scquisition document.

b. Complisnce with tables V and V!, method
$008 of WIL-XTD-BA83.

¢. Plating thickness.

8. Incoming parts end materisls are inspected.

b. bocumentasd proceadure for incoaing in-
spection to {nclude sempling procedures let
sccept ond raject criterfs and frequency of
testing.

c. Documented procedure for handling discrepant
parts and materials.

d. Rework.

e¢. Verification of slement evalustion pesrformed
at the element supplier in Liev of incoming

- g

. inspection.

15
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MIL-STD-1772B

AUDIT
SECTION
NUMBER
A-6 INCOMING MATERIAL CONTROL

COMPANY AUDITED:

PERFORMED BY:

DATE:

COMMENTS:

16



AUDIT

SECTION

A-7

Requiresant:

Gefaranca:

TA

Performed by:

Date:

Comagnts:

Downloaded from h{tp://www.everyspec.com

NIL-S?DT

SUBETRATE §a
Each step of subsatrate fabr
requiresents.
Method 2017 of NIL-STD-B83.

s; Yerify conforasnce to the fo

Cleaning procedures.

Printing {(thick fiim).

Orying (thick film}.

Firing Cthick f11m).
Dep;;ltfon (ihln film).
Plsting (thin film).

Etehing (thin file).

Photel Ithography (thin fllm).
Renigtor trimming.
Documentation.

Rework.

Inspection.

substrate separation technique.

17728

BRICATION
LR R=L Rt

cation shall have documented

llowing, os applicable:

APEROYAL  M/A LCOWMENTS

17
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MIL-STD-17728

AUDIT
SECTION
MUMBER
A-8
POLYMERIC WATERIALS

Requirement: AllL polymeric materisis have thelr own unique requiremants for

handiing, storspge, snd asppticatlon/usage.

References: Method 5011 of NIL-STD-B83
RIL-N-3B8534.

TA H Verify conformence to the fallowfng, as aspplicable:

APPROVAL

V2.3

CONMENTS

a. MNeterfimls tested to method 5011 of WMIL-STD-B83.

b. Storapge.

4 €. SKelf pife idenfified:.end followed.. .

‘d. Pot Life fdent{fied and folco?éd.

e. Cure conditions specified and foilowed.

Company audited:

Performed by:

Date:

Comments:




Downloaded from ht'tp://www.everyspec.com

NIL-§TD

AUDIY
SECTION
R
A-9
SUBSTRATE AND CIRCU]

Requiremsent:

-17728

I ELEMENT AVTACHRMENT

The documentation and pertforsance oef the process steps by uhich

circuit eslements ore ln:orpor.tod into the asseably of a hybrid

microcircuit shall be evelu

Methods 2017 and 5008 of ki
MIL-N-38534.,

References:

1A : Verity contormance to the f

ated.

L-STD-B883.

cllowing, as applicable:

APPROYAL  N/A LOMMENTS

Substrate and circuit elements are attached:

:a._ In .ccoraanee with layout,
Ib.'-lh sccerdanet U|tk -cthod 2017
¢. Rework,
Process controls;:
a. Conforaance to documentation.
b. Applicable revision.
Polymer adhesives for sttachment:

s. Shelf {ife control.

b. Process conforms to documentation in terms

of time, temparsture,

Metalilc moterial attachment:

and effectiveness.

s. MNaterial 1s in sccordance with doéu-nnt-tlnn.

b. Process conforas te documentstion in terms of

time, temperature,

Company avdited:

and sffectiveness.

Perforaed by:

Date:

Comments:

19
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miL-STD-1T7T28

AUDIT
SECTIOWN
NUMBER
A-10
INTERNAL VISUAL
Requirement: Internal visual inspection procadures shall be evslusted for

conformance to method 2017.

References: #ethods 2017 end 2010 of WIL-$TD-B83, and wmethod 2073 of KIL-STD-750.
NIL-W-38534,

PETALILS: Verify conformance to the follouwing, es spplicablae:

AEEBOVEL !‘A EO!HEITS
s. Methods 2010, 2017, 2072, and 2073.

b. .Proper insphst]on equipmeng.

€.  Workmsnghip stapdards.. . Vol - s

" d. Visusl aids.

"e. Rejections .rc'd}culented.

f. Provisions of reinspecting rework.

g. Contamination control documentation during
handiing, transportation, and storasge.

h. Dasmage prevention documsentstion.

confirm:

a. Monitors rework history.

b. Jnitiates corrective action,

€. MHeonitors corrective action.

Company sudited:

Parformed by:

Comments:




AUDIT

SECTION

NUMBER
A-11

Requiresen

.. For

(1)

(2)

(3

6)
(&3
(¢)
(4P
b. For
(&)
(2)

c. Corrective action:

)
2

Company audited:

Ferformed
Date:

Comments:

Downloaded from htt‘p://www.everyspec.com

MIL-$TD

t: Wire bonding documentation
ascertain sdequate process

2023, and 500

verify conformance to the §

esch bonding station:

Operating records to indicate ¢
to bond strength .requirements.

Evaluation and prbcill'ébntrol
with method 33005,

Control settings ranpge:

(a) Time,
(b) Temperature.
(c) Pressure,.

(d) Power.
Documentation for process operas
Visust aigs.

Rework.

Equipsent maintenance.
the pull test equipmsent:
Celibration procedurs.

Fraquency of calibration.

17728

BOND

snd operations shall be evaiuated to
control.

B of WRIL-STD-883.

ollowing, ss eppliceble:

APPROVAL  N/A GCOMMENTS

onformance

in accordance S

tion.

imploementetion of corractive action.

contrel of corrective action,

by:

21
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MIL-STD-17728
AUDIT
SECTION
MUMBER
A-12
CLEANING

Requirement: The various cleaning precesses shall have documented requirements for
asch method along with handiing and storsge requiresents after the
clesning-operation prior to the next operation or sssesbly stap.

Reference: NIL-H-38534.

TA : verify conformance to the following, as applicsble:

APPROVAL  M/A COMMENTS

s. Documentaticn:

(1) Exposure times and technigues.

T (2) Stofugg'enriyobnént.- . S o - . . ::

b.. Mechanicsl.

c. Gas blow off.

d. Vapor degrssser:

(1) Ssolids contsmination control.

(2) Liquid contemination control (acidity).

e, Ligquid wash:

(1) Sclids contaminetion controi.

(2) Liquid contamination control (acidity).

f. Plasmsas.

g.- Righ tempesrature vacuum bake,

h. 1lnspection/test.

f. ALl cleans prior to final visual.

l]. Precautions for uire bonds.

Company asudited:

Performed by:

Date:

Commente:
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MIL-STD-1772P

AUDIT
SECTION
NUMBER
A-13 .
PACKAGE SEAL

Requirement: Senling documentation and operations shall be svaluated to ascertsin
adequate process control.

References! Nethod 1014 of NIL-STD-B83.

NIL-N-38534.
TAlLS: Verify conformsnce to manufacturing process docusentation:
APPROVAL  N/A [COMMENTS
a. Presenl bake cycle:
(1) Time.
{2)  lemperature. : L ;;“E. ol .
3} Atscsphere. - .

)

b. Sealing:

(1) Process documentation in work area.

(2) Sealing schedules are recorded snd maintained.

(3) MNoniter meisture.

{4y Rework.

c. Conformance tc method 1014:

(1) Fine lesk,

(2) Gross leak.

Company aud{ted:

Performed by:

Dave: ‘

Commente: “




AUDIT
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MIL-STD-17728

SECTION
MUNBER

Requirement:

SCREENING

sscertain sdequate process control.

Reference: RIiL-STD-883.
DETA[LS: Verify conformsance to the following, ss epplicable:

“(3)° Proper burn A c\rcurt._-

Presesl burn-in, method 1030:
(1) Environmental control.

(2) Device protectlon.

(4) Proper voltages .nd.aignllt.‘
{5) Tamperatures control.
{é) Preburn-in iog.

Nondestructive bond pull, msethod 2023,
frequency of catibration.

Internal visual, precap, method 2017.
Stabitizetion bake, method 100B.
Jemperature cycling, wmethod 1010,

Conatant accelerstion, method 200V or
sechenical shock, method 2002.

Particle impact noise detection (PIND), method
(1) System celfibration.

{2) nounting aethods.

Preburn-in electrical test:

(1) TYest procedure, appliceble revision.

(Z) Cealidrared electrical {nstrusents.

(3) cColibrated tempersture probes.

{¢) verttication of test procedure by nc.nl
of testing a correlation unit.

(3) Data recording.
Burn-in, method 1015:

(1) preper burn-in circuit.

24

APPROVAL

screening documentation and operations shell be evaluated to

2020:

@




AUDIT
SECTION

WUNBER
A-14

3>
(4)
ts)

i. Electrical test:

(R D)
(2)
3>
)
(5)

k. Seal,

L)

® -

l. fRediographic, method 20%2.

m, External visusl, method 2009%.

Company audited:

Pperformed by:

Date:

Comments:

Downloaded from ht{p://www.everyspec.com

MIL-STD

SCREE
Temperature control.
Surn-in lop.

Controt of burn-in board and so

Test procedure, applicable revi

17728

chet testing.

sion.
\

Catibrated electricel instruments.

Calibrated temperaturs probes.

Verifidsrion of test procedure
of testing » co(rolltion unit.

Dats recording.
methed 1014
Fine.

Gross.

by meahs

APPROYAL  H/A LONMENTS
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®

AUDIT
SECTION
NUMBER
A-15
ACCEPTANCE FOR SHIPMENT

Requirement: The traveler record shall be evalusted for cospletensss, and the
units shati be sxamined for external package requirements.

Referances: Hethod 2009 of MIL-STD-BAS.
MIL-K-38534.

DETAILS: verify conformance to the following, es applicable:

PPROV N/A COMMENTS

Review records for the following:

8. Ianimhn sl lovwed rework.

b.. li‘nlpcclion ot Fework. .

c. Ev;h‘née of |nlpect|5n. . e : N - }= t.

d. PDA review.

e. Verification of o1 coversge.

f. Verification of QML coverage.
Verify conformance to sethod 2009 and 5CD requirements. Q)

Review microcircult marking:

= 2 Al 2 oa._
. Legroivity.

b. .Serializetion.

c. Resistance to solvents, method 2015,

Verify specisl customsr requiresents.

Company aud{ted:

Pertormed by:

Date:

Coaments:

26
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MIL-STD-17728

Aupit
SECTION
NUMBER
A-16
HANDLING AND STORAGE

Requirement: The handling and storape of materfels from component parts through
the completsd and sealed bybrid.

References: Method S008 of ltL-STD-ll#

NIL-N-30534,
REIALILS: Verity conforasnce to the following, as spplicable:
AEPROYAL M/A COMMENTS

a. Documentatian ytitized to identity critical
handling and storage requirements.

b. ESD proctices defined and followved.

e. Patkaging/protection: . o B L <t

d. Environmsental/atsospheric.

Company sudited:

Performed by:

Date:

Comments:

27
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MIL-STD-17728

AUDIT

SECTION

MUMNBER
A-17

FAJLURE ANALYSIS

Requirement: To have the capability of snalyzing problems on hybrids so that
corrective action can be effected.

References: Nethod 5003 of MiL-5TD-8813
MIL-n-38534.
BETAILS: Verify conformance to the following, ass applicable:

APPROVAL  N/A GOMMENTS

a. Manufacturer has Binimum capability to perform
enslysis to test condition A of method 5003.

b. Documentation of results.

" .- bsfe ferdback/corcective actioh. .. - . . Tt

d. !ah&ling'df customer returns.

Company esudited:

Pertormed by:

Coaments:
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MIL-$TD-17728
AUDIY
SECTION
NUMBER
A-18
TRAINLING
Requirement: The training program and documentation shalil meet the referenced
document.
Reference: RiL=HK=38534
PEYAILS: Verity conformance to training in the critical hybrid sanufacturing

processes, os appilicable:

APPROYAL  H/A LCOMNMENTS

8. Cleaning.

b. Element attachment. .

c. Substrate ltt-chnent. :

'..- . . - ._. “.

4. londiqg;.

e. Sesling.

f. Reworkjrepair.

§- ESD practices.

h. Inspection.

i. Clesn room practices.

l. Substrate fabricetion.

Company sudited:

Pertorsed by:

Date: ‘

Comments:

29
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MIL-STD-1T728
AUDITY
SECTION

A-19
CERYIFICATION/QUALIFICATION PROGRAM

Requiresent: The test methods shall meet the referanced documents.

Reference: WIL-STD-BB3.
PETAILS: Verlfy conformance of specified documents to epplicable test methods

of WIL-STD-883.

Document number/

lest sethod Mumber gondition somwmonts
Stebilization bake 1008 c, F
Temperatures cycle 1010 8.C (50 cycles max}
_ Thermal shock 1011 c .
- Internal visual ) 2017 )
Internal visual . . . 2010 - ..+ A*",B . . Tl e
Interpal viesual, - . o . .20T2, \/ L e e LA . .
.Internal - vieusl " - . . 2073 Ap . T T o. .. TR S ..
Physical dimensions . . . 2016 S ’ :
Solderabilfity . 2003 -t .
Sond strength 2011 Pear bond type
Lead integrity 2004 l,. B,, D
sesl 1014 alor 8, end £ or o and A,
Noisture resistance 1004
Steady state life 1005 125°C/1000 hours
S$aslt etmoshpere 1009
Pre-seal burn-in 1030 2/
External vigual 2009
Resistence to solvents 2015
Internsl viguel machanicsal 2014
Internal water vapor 1018
vibration 2007 |
ESD 3018 ot A-1
Dye penetrant 1772 (4.3.2) &/
Loose particle detection 1772 4.3.1)
lnsulation resistance 1003 600 ¥ de, 100 na
Son-destruct bond pull 2023
Nechanical ashock 2002 c, 8, (7, axis}
Conatant acceleration 2001 A, B, C,0 (Y‘ axis)
PiND 2020 A* or B
Surn-in 1018
Radiation Latch® 1020
Stendy state totai dose® ity
Beutron irradiation® 1097
Die shoar 2019
fadiopraphy 2012 )/ Y suis
foilure ansiysis 5003 A, B*
Forvard voltage 307
Saturstion V-2 401y Yy
Yoltege conditioning on sping* 3008 Table 1V
SENM 2018+
Polymeric meterial sony

* Required for class 5. MNay be approved during class § certification.
Y/ WIL-3TD-750 methods’

2/ Ooptional,

3/ Natalifc sttsch only.

30 -




: Performed by:

Downloaded from ht{p:/lwww.everyspec.com

MiL-S
AUDIT
SECTION
R
A-19
CERTIFICATION/OU
leat method Nymber
Electrical
(1) General requirements
(Z) Passive eiements 5008
(3) MiL-5-19300
Adhesion 1772
Conductivity resistivity 1772

(four point probe)

Company sudited:

10-17728

ALIFICATION PROGRAN

Londition

Al, A2, A}, and
Ak, or A7

+#2 5 T E-
V\dsEndad)

A2, A3, end Ad
[ ]
[

Datpe:

Comments:

Docusent number/
j1-L L1105

3



Downloaded from http://www.everyspec.com

NIL-STD-17728

SECTION 8 .
QUALIFICATION OF MATERIALS AND WANUFACTURING CONSTRUCTION TECKNIQUES

TABLE OF CONTENTS

LIILE
Subsection B-% Thick snd thin fila fabrication
Subsection B-2 Substrete and slement attschasnt
Subsection 8-3 Sonding, internal
Subsection B-4 Sealing, delidding, and ressaling
Subsection 8-5 g Ouallficngion option’
Tables §-1 through -5~ . Qinlfiéntiop testing t;pies

. . .
LI B [ . . . .

1. SCOPE .

1.1 pyrpose. This section establishex genersl requirements appilicable to initial
qualification testing and qualification of additions and changes to materials and
menufscturing construction techniquss for both classes K and H qualjcy levels,
Gualificetion shall be perforsed to subssections 8-1, 8-2, B-3 and B-4 if apecial test
vehicles are to be used for quatificetion; or, st the manufscturers' gption, to

subsection B-5 1f sctual functioning hybrid microcircuit devices or speciasl test
vehicles are used for qualification.

1.2 Preguvency of testing. The manufacturer is eligible to begin qualificsation
testing after certification is granted. MNowever, qusiification shall be achieved no
later than nix months after certification. After completion and spproval of initial
qualiftcation testing, the sppliceble subsection of NIL-STD-17T2, section 8 testing
shall be repeated annuvally for those naterials and manufacturing construction
techniques which, during the certification year, wers not subjected to quality
conformance evalustion of MIL-N-38534. Repeating section B quelificetion testing
annually shall not be scceptable In Lieu of quality conforsance inapection. Certain
subsections of MIL-STP-1772, section B, maey be required, as determined by the
qualifying activity, to be repeated for changes or additions to materials snd
sanufacturing construction techniques.

1.3 Arsas of concern. (See subsections.)
2. GENERAL REQUIREMENTS

2.1 sgneral guslification reguiraments. The generst inspection conditions of
NIL-N-33534 apply. The tests, test methods, test conditions, and testinp Limits shatl
be In accordance with RIL-N-38534, WNIL-STD-B83, and as specified herein.

2.2 Jeat olan.

2.2.7 JIsat flow. A test plan detalling all msterists, msnufacturing construction
techinques, and testing and reporting requirements ehall bs subaitted to the
qualifying activity with application for s NIL-8TD-1772, section A, certification
sudit and shall be approved prior to {aplementstion. This test plan shall include.
test travelers meeting the requirements for travelers in NIL-N-38534, appendix A. The

el & f e L omeea ) Y o R & _a___a_ _a
TEVIBIUN IWYEL UT Sl QOCUBNENIE SNELL PR THRCIUOEO.
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Disgrass shall be supplied with the test plan detsiling
lsemple of the sctusl testing (i.e., die
etc.).

2.2.2 Testing locstion.

snd labeling the location on the individual
placement, wire bonding, resistor location,

2.2.3 Jept limizg. AlL test ({mits shall| be in accordance with MIL-N-38534,
MIL-STD-883, and the requirements specified herein. Oelts limits for selected
etwctricet parsmeters sucth a8 VCE (SAT) snd FF or other electricsl tests shall be
speciflied and in accordance with applicable or most sisilar ailitary detail
specitication.

2.3 Jasy data. Test dats shall bs subsitted to the quealifying sctivity. This dats
shall include & susmsry of sttributes results for all required tests snd msasuressnts
including preconditioning. A traveler eontlﬁnlng all the specified details of
RiL-W-385%4, sppendix A, is sufficient to meet this ragquirement. variablas data shatll
slso be provided for the following tests:

Y.
o

5. Bond strength testing, The forces st the time o fsllurs angd the fsilurs
category or the minisum and maximua readings for the devices if no f.[lure
occurs. .

nb., Die lhc-r strength teotlnn. The. fnr:- -at thc timeg.of - lnilure and fnilure
cntenory or the die ‘shesr force if nr nop.rotion oceurs. - . .

‘e. Condu:tivity[r..intivity testing. The Yohm per agquare® rnadlhos shall be
recorded. .

d. Internal uotor-vnpﬁr testing. Actual watsr-vapor content readings shall be

provided,
€. VCE (SAT), VF or other slectrical testing. Neassured psramster values shall be
recorded and submitted.
printed,

f. Fabricated resistors. Dasign,

and trimeed values shall be recorded
end subsitted. ’

2.3.1 jubmitied data. Oripinal travelasrs| and data sheets shail be submitetwd; or
travelers and dats sheets which have been varified by the GOoverment source i{nspector
ss being copied from the original. Altared records shall not be considered scceptsble
unless the requirement of NIL-u-38534 for chanpes or trensfers of records are aet.

2.4 lest samples. |

2.4.1 3gwple congtryction. The test samples sheil be fabricated, assembled and
tested in & facility cortifiad to NIL-A-38534 end WNIL-STD-1772 unln. reprassntative

materiales, sanufacturing construction tn:hnlquol and spproved testing procedures in »
sctual produetlen enviromaent by trained por.onnol who perfors these oporltionl on
pl"odUG!lOl‘I devices. wl‘.pfl.t. procueﬂon IRG test traveiers sheii be submitied to
demonstrate ceaplisnce to this requirement. |Naterials snd sanufacturing construction
techniques used in the fabrication and sssembly of test samples shall be clearly
d:cu-cnt'd. as this inforastion will be required for subsequent guelificetion
Listings. )

2.4.2 JIraceabilisy. 4!l comples shall be serfslized end identifled ee
quatificetion samples before testing begins., This step shall .be contsined on sl
quatification test travelers. The tast travelers shall indicate all, snd only,

certified steps Bnd processes needed to conduct and control testing (i e.,
serialization).
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2.4.3 fewpilg gfze. The sample size shall be os specified in the individual
subsection, Sample sizes may be exceeded at the mssnufacturer’s own risk.

2.4.4 gpwply gybmisgion. ALl test samples shall be submitted to the qualifying
activity with the testing results.
2.5 pogymengatjon.

2.5.1 materials and menufscturing construction technigue documentation. Materials
and manufecturing construction technique documentation shell relate to the following.
{This is o minime! requirement, complex situstions mey require additional
documentation.)

8. Acquisition of semsiconductor and othar sctive devices, pessive devices,
substrates, psckages, wire and relsted processing sateriels such as gases,
champicals, setsls, polymers, etec.

b. Incoming iniqection and nethodologiel.

c. Sturane.nnd hhhdlinﬁ. rnquirencntn lnd cond|tion|.,:

T H
f%iiéii p-r--'t'rlpructuurc, proc“-, -iﬁ_ﬁ -clasnt Iness contirol- |

o
fl.‘

¢. Environsental requirements and control,

2.5.2 1;;1_ggfuggn1;112n. Test plan documentation shatl be submitted to the
qualifying sctivity and shall List all required tasts. Detalled Limits and conditions
for each required test shall bes clesrty specified in the documéntstion.

2.6 LIJ.LELf.l- AlLL fafted tasts, resuiting fellure enatystis, and corrective actions g
shall be submitted to the qualifying activity. Thias section {s intended to provide
the ssnutacturer with a vehicle to demonstrate capability to make hybrid
aicorocircults using specific materials and msnufacturing construction techniques.
Theretfore, if any particular testing results sre not successful, the manufacturer
shail performe fallure anslysis, take necessery corrective action, and adjust the
process until allt tests can be successfully performed. The manufacturer must notify
the qualifying activity of any decision not to pursue quatitication of any asterial or
ssnufacturing construction technique previousiy spproved by the suthorizastion to test
letter. Detalled supporting documentation must ba kept and subsitted te the
qualifying activity when qualitying to section B of NIL-BTD-1TT2.

2.8.1 !Hl:l1If.lﬂﬂ.l?!*fllﬂl.{l**ﬂll- The procedurs in NIL-0-38534 for verifying
operstor and equipaent fallure sha apply.

2.7 lll:ll:lﬁ.ll&f:+l£&- All polymeric saterfials used in this testing shail be
approved by the scquiring sctivity.

2.8 1;.;_’11111*25. Additional or reduced testing, as may be dicteted by the

uniqueness of particular material and ssnufecturing construction technigues cen be
required or authorized by the gualifying sctivity. Alternats test plans must be
specificelly suthorized by the quatifying ectivity,

=~

-
3

[’
i~
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HiL-ST

SUBSECY

THICK AND THIN

Y. SCOPE

1.4

1.2 Arsap of concern.

1.2.1

1.2.3

HCOrrolIoﬁigiréiiiou.n

0-17728

IoON 8-1

FILM FABRICATION

« Thie subsection provides for the evaluation of thick and thin film
fabricstion materials and techniques to sssure that setisfactory slectrical snd
sechanical performance will be obtained.

r mpteriel.
visusl.

Mechanical.

Adhesion.

Solderability/leaach reslistance.
sondability (wire).
Ueldability.

Nateriale compatibility.

Age control/storage.

Thickness (wet/dry/fired).
;orolltrlernctl.
Conductivity/resistivity.
loeulating lsvers/oassfvation.
Adhasion.

nateriols compatibilicy.

Ape control/storage.

Thickness (wet/dry/fired).
rorosity/cracke/voids.

Dlslectric strength.

Resistors.

Areas of concern include the following:

stability (time, tempersturs, and voltage).

Nateriesls compatibility.
Age control/storape.
Thickness (wet/dry/fired).

Cracks.
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f. Trim method compatibility

g. Back Lit porosity.
1.2.5 gQverglszesaiassivation.

s. MNaterisls compatibitity

b. Age control/storage

c. Thickness (wet/dry/fired)

d. Porosity/cracks/voids/bubbles

e. Trim method competibility
1.2.6 Rework.

DETAILED REDUIRENEHTS (See :ection u for 9enerol requirellnts)

2.
2. 1 et g;ng[g-!ghg];.;!g ‘For -eath .ubctr.tt -ltqrilllfqbrlcution tlchnlqua“
— F . .

3

ca_b'"i"q" tc 58 guslifisd, g: 3"h.!r=!=;...--hli.- shali he fabricated.’ Ihe -llllum;

nueber of-layers for sach substrate material/fabrication technique shall be .
demonstrated using appropriste workmsnship stendards. !

2.2 lgg: flow. The test flow shatl be in accordance with table 8-

2.2.% Isst sample preconditioning. The substrates shall be preconditioned before
compohent sssembly as follows:

s. Stsbilization bake, method 1008, test condition C, 130°C for 2& hours.
b. Temperature cycling, method 1010, test condition C, 15 cycles.
2.2.2 Jest sewpix evpiystion.
2.2.2.1 gopductivigy/resigtivity. This test to be performed prior to semiconducter
die attach test snd wife bond adhesion test. fiilms shall not excead the maximum ohms

per square Limit that was referenced in the approved test plasn sfter processing as
determined by maans of a four-point probs,

t.2.2.2 LLL!_.ﬂhgl+gn. A minisum of three substrates fros subgroup 1 shall be
subjected to an adhesive tape test for file sdhesion., The substretes shall show no

evidence of f{ilm pesling or flaking.

2.2.2.3 Dis attach snd yire bonding. A sminimus of 12 samples thet have besn
sublected to, and passed, subgroup 1 testing shatl be submitted to subgroup 3.

2.2.2.4 lnternal visygl. Esch sample shall be inspacted in sccordsnce uith method
2037 of MIL-STD-883.

2.2.2.% !%Eg_hgngg. Each wire bond shall be tested in accordance with method 2011
of AlL~-STD-B

2.2.2.6 ple attach. Esch die attach shall be tested in sccordsnce with method 2019
of NIL-ETD-B8).

2.2.2.7 printed resfigtor. As applicabie, control of resistor fabricstion and
trimming shall be demonstrated by comparing design velues to fired and trimmed values.

36
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TASLE 8-1. r 11 .
|
Subgroup Teat H}'.e""'-“! guentity Beference
Nethod ~Condition {accept no.) paragraph
|
Pracondl - stabil{zatfon 1008 € (24 hours, 15 (0 2.2.1»
tioning beke | 150°C)
Temperasture 1010 €. 15 cycles 2.2.1
cycling l
1 conductivity/ 15 (O) 2.2.2.1
resistivity
test
Printed . 2.2.2.7
resithr_ :
- AN ) Tl LU R ’ N -0
. N [ 2T T 1 SR P
.2 . sdhesion test 1 ; : 3 {8 2:2.2.2
B : pie attech and - 12 (D) 2.2.2.3
wire bonding
internal 2017 2.2.2.4
visusl
Wire bonds 2011 2.2.2.5
Die shesr 2019 . 2.2.2.6
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SURSECTION B-2

SUSSTRATE AND ELEMENT ATTACMNNENTY

1. SCOPE

$.% Pufpess. This procsdurs provides for the svalustisn of dis and subserste
attach to sssure that satisfactory mechanical strength, hest treanatfer, and alectricsal
performance will be obtained.

1.2 Areps of congern. Areas of concern include the following.

1.2.1 n er iep.

"a. Strength of the element and substrate attach initially and throughout the life
in sccordance with method 5008,

b. Loo'o pnrt(clu gonernod uith the pnrzicmar -nterlnll or -c:hod of
. l‘tnctr-c.nt. .. :

“ . as . f - .
LI . . e . . L

c . luurhlu outgassing clulfn; uurflcc pl‘obl.ll with subclqucnt process ll’lpl.
1.2.2 r r r -
a. Thermal coefficients of expansion of constituent materials.

b. MNest transter charactaristics of substraty snd die sttachmsnt materisis.

1.2.3 Electricel charscterfstics.

t lement contact resiatance initislly end throughout the Life of the
-

b. Electrical surface Leskage currents due to outgasaing contsmination or
moisture content of the package.

c. Optimization of microwave hybrid device cheracteristics that use the substrate
a8 & ground plene by selection of sttachment asterials.

2. DETAILED REQUIRENENTE (Sew section 8 for general requiressnts.)

2.1 1.;;_;;.:1;_;39.;;3;;1;;. A minisus of 12 (dentical test sample hybrid devices
shall be constructed for sach type of substrate and slement sttach to be qualified.
They shall be repressentative of the substrate and element sttach systems (methods and

materiale) used in regular production. A sinimus of two elemsnts of esch
configuration to be qualified shell be stteched per sample.

2.2 lest flou. Test flow shall be in accordance with table 3-2. Twelve samples
shall be sub)scted to preconditioning. Six samples from precondigioning shell be
subjected to sach subgreups 1 and 2. Three samples (2 reworks, | nonrework) from ssch
of subgroups 1 and 2 shell be subjacted to subgroup 3. Three sempies (2 revorks, 1
nonrawork) froe easch of subsroups ) and 2 shell be subjected to subproup 4. Substrate
and element sttach may bs tested separately. I1f thase are tested ssparstely,
substrate attach testing need not include the tests or slements for VCE (SAT) or VF,
and die ;htlf tasting. Element attech testing shatt always include all the testes of
table B-2.

2.2.1 lest sawple precenditioning. Test semples shall be preconditioned using the
operations identified in table 0-2, and shall intlude slement and substrate rework to
be qualified.

)
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2.2.1.1 Rework. Ouslification of rework permitted in RIL-N-38534 shell be

sccomplished by replacing eiements and the substrete. If rework is to be qualified,
all but four semples shell be reworked. Two| elements per esach rewvorked sample shail
not bs revworked. These nonreworked elesents| and sanples shatl be claarly identified
in order to provide revork versus nonreworked deta. The rewark cycle strarting with
the first step in preconditioning shatl be parformed tuo times for polymer sttached
elements and one time for metailic sttached slements. If this type of rework will not
be psrfor:tc {n production, this seguence witl not be applicable, and no rework will
be qualifled.

2.2.2 . Teet onnplhu shall be evaluatad in sccordance with
the applicable test flow.

2.2.2.1 Elggtricel tests. Twelve ssmples|(six from each subgroup 1 end 2) shell be
subjected to VCE (SAT) or VF. Esch test sample shall messure YCE {(SAT) using method
3071 (treansintor) of MIL-5TD-750, or VF shall be VCE (SAT) measured using method 4011
(diode) of WMIL-STD-7350. This test is used to evaluste the attesch interface.

2.2,2.2 Looge particles. The parts shall|show ne evidence of looso particles as.a
. result of the element and substrate attachment propesses. Any psrts. evidencing leose
-p-rt1clcs (PIND test" rcjactn).;hott be. |ny0lti¢-tcu after. complietion of the intgrnsl’
water vapor test. .This.shal'l. be mccomplished by ‘fastening » piece. of tiansparent t-pe
over o 0,025 to 0. 060 inch :hole {(¢he hole made during the water vapor test may be
used). The part (s then placed on the loeac\plrtielc tester to capture the partficles’
on the tape. The captured particles shall be examined st 30X minisum and evelusted.
The -csuse of the lLoose particles shall be determined and corrected.

2.2.2.% padigaraphy. For matallic attachment only. The parts shell show evidence
of pood wetting, with no pert heving less th.n 50 percent coverage. For subgroup 2,
racdiography may be done {n process tc senhance x-rey.

2.2.2.4 Jnternel water vapor.-
2 2.2.4.9 ;ghg;ggg_;, Thrae samptes with|zero reject or five semples with one

reject shall have @ Sasimsus Intarnsl Ester vapor content cf E000 parts per =illion.

Other gas species presenting quantities-grester then 1000 parts per mitlion (0,01
percant) shall be reported.

2.2.2.4.2 . internasl water vepor contsnt testing is for informastion
only. ALl constituents shall be reported.

2.2.2.5 Ln;g;?.+_x1;g;L. Particular sttention shall be focused on the quslity of
sttechment material. Crazing, cracking, peeling, and recrystellization (for metatliic
sttachment) shall not be present. Only rllocto resulting from the sttachment
procedures shall be considered for this eveiuation.

2.2.2.6 Conatant aceaisration. The parts shall withstand o minfmum of 13 kp. 1 &
part would be stressed to a higher constant aeeol.rat!aﬂ Level in NIL-STD-B83, test
method SDO8 screening, then the part shall ba tested as a minimum to this higher
tevel. & stiffenar plats (s.g., .125 inch sluminue) say De sttsched to the Lass-plate
of the peckage to prevent damage dus to "oilcanning® of the peckage.

\
2.2.2.7 . 1n sagdition to the criteria of

internsl visuel and sgchanical
MIL-$TD-883, method 2014, this inspection shall verify that no demagse hes occurred te
e¢lement ond substrate attach,
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TABLE 8-2. Jubstrate and glement ettech guelification.

Subgroup Test MIL-STD-E883 ___ | Quentity teference
Method Conditions (accept no.) paragraph
Precondi- Iinternal visual 2017 12 ¢0) 2.2.2.5
tioning stabilizetion 1008 {100 hours
bake at 1350°C).
Temperature 1010 4
cycling
Constant 2001 A, Y, axis 2.2.2.6
acceieoration only .
internatl visusl! 2017 2.2.2.5%
fevwork 2.2.1.1
Seal 1014
External visual 2009
b I u:e (SAT)ot-. sory . | <0 L. 60y - ] rz20 | ,
SRR AR 2 A T IR A S B IR . T
'T.lporoture ’ 1010 {c 100’ ) - e )
cyeling : . cy:lol)
Constant 2001 axis
nccelgration 1nly 2.2.2.68
PIND test 2020 [ 4 2.2.2.2
VCE (SAT)or 30T ’ 2.2.2.1
vF 4011
Radiography Wiz 2.2.2.3
Internsl water- 1018 3¢06) or 5t1) 2.2.2.4%
vapor
Loose perticle 2.2.2.2
recovery
S VCE (SAT)or - 367 6 (0) 2.2.2.1
vF ’ 4011
Stabitlization 1008 ¢ (1000 hours
bake st 150°C)
Constant 2001 A, T, axils 2.2.2.6
sccelerstion 30
PIND tast 2020 2.2.2.2
VCE (SAT)or 3071 2.2.2.1
Ve 4011
Radiogrephy 2012 2.2.2.3
int@FnRal watar- 508 2{8 or 2¢v: 2.2.2.4
vapor
Loose particle 2.2.2.2
recovery
3 Nechanicel 2002 c ¢ (0)
shock
YCE (SAT)or Jor1 2.2.2.1
VF 4011
Internal visuast 2017 : 2.2.2.5
bie shear 2019
4 Constant 2001 € (ainimun) & (O 2.2.2.8
scceleration Y, axis only
Externat visusl 2009
internal visual zo? ' 2.2.2.7
and machenical

40




| Downloaded from ht‘tp://www.everyspec.com

RIL-STD-17728

SUBSECTION B-3

soNDING, | INTERNAL

1. S$COPE

1.t Pycgogg. This subssction provides for the evalustion of hybrid microcireuit
internal bonding techniques te sssure that the ssnufacturing construction technique
befng evalusted will result in satisfactory |mechenicel strength and electrical

performance.
1.2 Aress of concern. Areess of concern include the following.
1.2.% M har .

. . |
8. Strenpgth of the wires/bond attechment inftially snd throughout Life in
accordonce un:h nethod S008 of Nll STD-AB3. -~ '

.o - b, Iondln. schedules consid‘rlnu thc Jolloulnn In the dtyolnp-cn; ﬂf thliﬂ ..
o ucchedulol . ) LT

i\) Qle-eht tichnologv.

{(2) Package t‘chnology.

(3 Thick snd thin tila substrate technology.

. (4) Attachment materials.
] . (5) HNeat spreaders.

() Bonding pad size.

(7> ®Bonding surface characteristics.

8) Aluainum wire, verious sizes used.

(?) Gold wire, various sizes used.

LT 3] Anadinne mashine rachnilsu fuadan.uwadna anild hall rharmananis
i Trasonic, thersocompression, ste.da o o ol ie thersosnic.

1.2.2 Lhemical characteriszics. ®ybrid microctreuit bonding surface clesnliness.
¢. DETAILED REQUIRRENTS

2.1 lggx_ginnlg_ggfgx;ggllgn. A mintaus of four hybrid device test samples with »
sinisus of 120 bond wires (30 wires par sample) shell be tabricated for this
evaluation. Evaluation of wire bonding to t-blo 8-3 shall be pertformed for ssch
combinstien of the following ssterisis and techniques teo be qualified,

s. fonding technigue.

b. MNanustl bonding.

c. Automatic bonding.

d. Wire coaposition.

e. Smallest wire/ribbon dismeter.

. f. Largest wire/ribbon dismeter.

g. Conductor materiesl.
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2.1.7 1gst sample content. Esch test ssmple device ahatl contain elements typicsl
of device nnn.-blv and shall include, as & minimsum, sn integrated circuit, trensistor,

Al moda mmEmaa amd sasfascas ohin Thick amd thin 4ilm sanaritar and rasfatar thlnt
Ui oGE, b-punltvu SN THSISTIOF Fniip. TnilR -1

shall be used. Wire bonds shall {nclude one wire from each type of transistor, dlodo,
capac!toFr and reststor chip, three wires from esch typs of intesrsted circuit ond five
wires connecting package leads per sample, as applicable.

NOTE: Only those chips sctuslly used in the manufecture of hybrids are required.
For example, 1§ thin tlila resistor chips are not used In manufactured devices, this
type of ¢hip would not have to be included in the sample devices.

2.2 lspt flow. Tests and test flow shell be as specified in table B-3. Tuo units
csch chatll be subjectad to aubgroups 1 and 2 testing. Only sested devices shell be
subjected to subgroup 1.

2.2.1 Jjre bonds. Wire bonds shali have a winisum post-bake strength of st Lesst
half the value specified for bonds ovnluntod at post ac.llng in sccordance with method
2011 of MIL-STD-883. .

. 2.2.2 i v SIlulltod rtuort .hull conslut of o one- hour bnke at 165'C ’ -
-utni.un or )ccunl nnuorl. . 5 P . e : -

H .. -_. ;.___ . e .

2.2.3 glgg_hgng_;gggzk. All ﬂirc tonds. for oubgroup 2 shn!t bo rcplacod; 11 ne J -
suire bond rework is to be qualiflied, all units shell be subjected to subproup !
testing.

mach sl »
(14 ﬁi-ﬁ

an hock (methed 2002) Bay
be th i r ing &8 &
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TABLE B-3. fBonding, internal quatification.
|
Subgroup Test MIL-RTID-8D3 { GQuantity Reference
nethod ‘féﬂiiiiﬁﬁi {accept no.) parsaraph
Precondi- Internsl visusl 2017 & (0)
tioning Simulated
rework 2.2.2
Eondestructive 2023
bond pull
internal visuatl 2017
Package sesl
Stablfzation 1008 € (24 hours
bake | at 150°C)
Teaperature 10190 c
cycling \
Mechanical 2001 g <, onty)
shock ’ '
. |Seal | . 1014 -
[Tempersture .. . | . " £ (100 . . . e -
. cycling 1090 - [t -Cvcles) '. : ’ .
| 7 '
1 Stabiization 1003 J (1 hour) 2 {0}
bake -
Package delid
Internal visuasl 2017
i Pestructivs 21!
. bond putl 2.2.1
2 Delid 2 (0 .
wire bond 2.2.3%
rework
Internal visusl 20%7
Package resesal
Seal 1014 ]
stablization 1008 F {1 hour)
bahke
Package delid
internal visusi 2047
Wire bonds 201 2.2.1

43
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SUSSECTION B8-4
SEALING, DELIDDING, AND RELIDDING

1. SCOPE
1.1 Ppyrpoge. This subsection provides for the evalustion of techniques for
cesling, daliddine, snd relldding hybrid sicrocircuit packages to sssure herseticity

snd to assure that loose perticles are not introduced into the hybrid microcircuit as
a result of these operations.

1.2 Aregs of concern. Aress of concern include the following:
1.2.1 Procesges.

s. Precap cleaning procedure, lid ind cover cleaning cperstions, snd sealing
(dry) box clesnliness control méthods. .

- b., ‘Sewljing cnvi}onnent: noj::uri continuaitly monitored, tc-ﬁor-tur., moisture

. and. ¥, simosphere specified, plus tracer gas, if used,. and metbod of control
.'deﬂtgfi..d. .. . - ) ‘ . ._.- L L e ..-_.-.. o . ) .-
1.2.2 meohanicat. . . - S co -
s. Abfility to meet sesl integrity and external visus! in accordsnce with methods
1014 end 2009 of MIL-STD-883. .
b. Control of tempersture, time, and other parsmesters that affect the ssaling
process. . ’)
c. Contrel ef loose particlea generated by the Initial seal, sesl revwork,

delidding, and relidding techniques,

d. Records of weld or eutectic schedules and seal parsmeters for sach size
paschege used, for sach peackage supplier, :

1.2.3 Elsctrical. Ability to prevent pin-to-cese or ﬁln-to-pln shorts from sclder,
Loose particles or other conductive materiat,

1.2.4 [Ipternsl water vgoor content. Ability to monftor mofeture within the sealing
chamber and tc svaluste the moisture and gas contant of the sealed packsge in
accordance with sethod 1018 of NIL-STD-883.

2. DETAILED REQUIRENENTS (8ee gaction § for genersl reguiresments.)

2.7 lsst sample construyction. A minisum of 2Z eiectricelily functional hybrid
device test sampies sheli be febricated for this svaivstion. Additionsl groups of
simitar test samples shall be fabricated for sach different packagpe type and sesling
technique used. The test samples shall be representative of devices in or to be in
regutar production, in the largest 1% snd smallent 11 package sizes. If the smallest
and Largest seal perimeter peckages are not svailable for testing, consideration shell
be given by the quelifying activity for the use of the next avallable perimeter afze.

2.2 lsat flow. Tests and test flow shall be ss specified in table 8-4.

2.2.1 %eal rgwork. Rework of fine Lesk rejects shall be permitted only if
requirements of NIL-N-38534 are met, and have been approved during the section A

2.2.2 plactrical testing. Elsctricatl testing shall, es » minisus, include sll 25°C
group A subgroups required for final electrical In screening and group A testing in
qual ity contformance evsluastion.

<
2.2.3 Radicography. For soldar sesl only. Q

&4
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2.2.4 P]IND and loope particle detection.] The parts shall show no evidente of (oose
particles resuilting from the sesl, delid or| resesl process. Any parts showing loose
particlies shatl be investigated, The investigation shall consist of fastening s plece
of trantparent tape over & small hele (. ﬂ!!|tn 040 inch) punched in the Lid. The
part i» then pl-ccd on the loose purticlt tosttr teo :.pturc the particles oh the
tape. The casptured particles shall be on-llnod st 30X minimus. The casuse Of the
ioose particles shall be determined and corrected.

NMOTE: Loose particle racovery 1s only required for PIND rejects.

NOTE: Since very small metalliic perticles could be gensrsted during the process of
delidding snd preparing the sesling -urlncl}for resealing, » careful inapection fis
reguired to detect latent defects, particles which could, in time, find their way
across the glase beads. Any evidence, either visual or electrical, of thess particles
shall require corrective action,

2.2.5 |nternpi moter vapor, Three sampiles (0 faiiures) or 5 sampies (i failure)
thall have s minimun internal weter vapor content of 5000 ppm for cless, 8 or 3000 ppm
for class §. 'If possible, PIND rejects shall not be used for internal uiter vapor
tegting. . . . ) -

2.2.6 pat nd' redd xl {hi‘~i.qunntt shatt’ hc p.r!or-od only
for those packages for which the one delid I- to bt qualified. . }f delid is not te be:
qualified, then subgroup 2 is not applicable. ’

T2.2.6.9 E;L1gj1ng_.nﬂ_;.ilﬂjlnx_g;g;;ﬂn;g. Afrar compietion of all testt snd f
delidding is to be qualified, the parts lhlll then be delidded one time and the
sealing surfece prepsred tor retllidding using documented procedures, 1In order to
ssoure that no Looss conductive particles are still in the packege., the following
tests shall be pertormed:

a. Internal visuasl inspection: Method 2017 of MIL-STD-B883.

b. uUtilization of appropriste clesning sethods to schisve the rcquircd'levol of
cleanlinass.

€. The parts shatl be visuslly examined for loose particles which have been
introduced during the delidding eperetion. Burrs on seal ersas sust be
removed. Presesl visusl inspection) in accordance with method 2017 of

MIL-$TD-B83.

e. Subgroup 1 {s repested,
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TABLE B-4, i r in
Subgroup Test __g_u_-_u_p_-_glh_ Quantity Retference
tethod Conditions jCaccept no.) paragraph
1 seal 1014 22 (0)
Sesl rework 2.2.1
External visual 2009
Electricel 25°C only 2.2.2
Radiography 2012 2.2.3
Tempersturs 1010 €, (50
cycling cycles)
Vibration, 2007 B
varfisble
- frequency
Seal 1014
PIND test’ 2020 B . 2.2.%
i Electricel . 25*C only . : . .
. lpternst wotsr- ¢ 1038 1 " | - | . 3 (D) or 2.2.5
- ‘wapor demtent.] - T . - N & & I S
Loose particle " 2.2.4
recovery .
2 pelid 22 (0) 2.2.6
' 2.2.6.1

46
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SUBSECTION B-5
QUALIFICATION OPTION

1. SCOPE

1.7 pyrpogg. This subsection establishes the requirements perticular to
qualification option. MNaterisils and --nufncturlng construction techiques liated on
the QML shall be for those materfsls ond manufecturing construction technigques which
are actuaily tested.

1.2 . Areas of concern include ali those ({sted in subsections
g8-1, 8-2, 8-3%, ang -4,

2. OETAILED REQUIREMENYS (See secticn B! for gensral requirements.)
2.1 lest vehigle.

R is:&_llanxs;snﬁglnusilnn. A .List of nutorillt ang naau!seturlno construction
“techniques to be Qualified by the sanufagturer shall be subaitted to.the quatifying
“sctivity. A test vehicle shall be dafined based 'on the smanufacturer's a3sessmemt of
the most critical fabricstion, assesbly, and ssteris’l technologies; and .can be sctusl
production devices or devices specificelly designed for this purposs.

2.1.2 Praconditioning. The test vehicle shall be fully scresned to method 5008 of
KIL-5TD-B883 before gqualification testing is commenced. Additionslly, sll rework to be
qualified shall be demonstrated as part of preconditioning. Tuo test devices and two
elemants per each reworked test device shall net be rewsrked. These nonreworked
elements and test vehicles shail be clearly |identified {n order. te provids rawvorked
versus nonrevorked detes. Evidence of these preconditioning steps shall be presented
to the qualitying sctivity as part of the test ‘traveler.

2.1.3 Inspection of Dackaas. The devices shall be checked for evidence of damage.
spaciat fixturing asy be used to prevent dnn.go to ths packege if the force used in
the test is greater than that which would be used in normsat MIL-STD-B883, test method
S008, testing. .

e.1.4 . The bond strength test shell be perforsed to » Lot
tolerance parcent defactive (LTPD) of 7 for thc nuaber of bonds. The sample wiree
shall be predesignated, representative of tho bonds to the various elements, and
svenly distributed smong the sasple parts. .

2.2 1ssts and test flow. For inftial quelification, the test and test flov as »
siniaya, shall be in sccordance with tablse »-5A. For qualification of new or
additional processes or msterials, the tests| and test flow, se & mininue, shall meet
the requirements of teble 3-58.

2.2.1 Elsctrical taating. Flectricesl testing shall be st 25°C only.

2.2.2 pentunctional asmplgs. Electrical rejects froe final electricsl testing in
scresning can be used for subproups &, 3, and & testing. Only sesled units shall be
subjectasd to subgproup 4.

2.2.3 gampling. The same sseple parts may be used for subgroups 1, 2, snd 3
testing; and those teste identified in NIL-K:38534 as destructive can be performed
only in subgroup 3.

2.3 1gst Limits. Ali test Limits, es » minimum, except as noted herein, shall mest
the requirements noted in MIL-N-38534 and WIL-STD-B88F.
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2.35.1 pPIND and lgone particle detaction. The parts shall show no evidence of loose
particles. Any parts showing loose particles shall be investigeted. The
investigation shall conslist of fastening & plece of transparent tape over & saall hols

(:025 to .040 inch) punched In the lid. The part s thean placed on the Lloose particle
tester to cepture the particles on the tape. The captured particies shall be
evelusted at 30X mainiaus snd the offending portion of the process identified and
corrected.

HOTE: Looee particle reacovery {a only required ¢or PIUD rejects,

2.3.2 Insernst visysl snd mechanicapl. tLoose particle recovery and Internal water
vapor testing shall Be performed carefully to ainimize demage to the aress to be
inspected.

2.3.3 lntarnal water vavor.

'2.3.3.1 subgroup 3. Internstl water vepor content testing is for information only.
All constituents shell be reported.
- 2.3.3.2. gubgrouyp 6. Three samples (0 failures) or five samples (1 failured shell.
have a maxiwum ‘intgrnal yater vapor conteng. of $0D0 perts per-nitliion, Other gus - - - .

spaciey presgnt ln quuntltlcs nru\ttr tbah 100 parts per pflllon (0. 01 pcreont) shall
he repor(cd.

2.3.4 gonstant scceleration. The parts ah-ll withstand a -lnllul of 15 kg. 1If »
part would be stressed to s higher constsnt scceleration level in WIL-STD-B83, test
sethod 3008 screening, then the part shsill be tested a8 o minisus to this hlehcr
level. A stiffener plote (0.5., .125 Inch slusinua) may be sttached to the base-plate
of the package to prevent damage due to "oilcanning® of the packags. .

2.3.5 pis Ihf.:' Die shoar shall be performed on sll etements in five devices vwith
tero failures alliowed.

2.3.6 lInternal viayal snd meehanical. In addition to the critaris of MIL-STD-843,
method 2014, this inspection shall verify thst no damege has otcurred to the element
and substrate attach.
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MIL-STD-17728

. TABLE B-3A. Qualifigetion subgtfoups.
]
Subgroup Test RID-283 Quantity Refarance
-E:?EEéL1)toﬂdi!ionl Caccept no.) | paregraph
[
1 Thermsl shock 10N €, 1S cycies 5 ¢o)
Temperature cyciing 10ta €, 100 cycles
Constant accelerstion| 2001 A, v, anis 2.3.4
or fenl}
Rechanlcel! rhock 2002 | ) 7‘ axls
only
Seal 1014 )
Pi1ND 2020 ] 2.3.1
Electrical 5°C onty 2.2.1
Loose particle o 2.3.1,.2.3.2
rescovery . .l
Internal visual and e .
mechanical 2014 e - et *2.3.6 -
v, Jote shaer - 2019 { 2.3.5.
. . {
2 Nechanical shock 2002 B, T only 5 ¢ 2.1.3
veriabte frequency
vibretion 2007 T only
Constant acceleracion! 2009 A, Y. only 2.3.4
External visusl 2009 '
Senl 1034
PIND 2020 ] 2.5.1
Electrical 25°C only 2.2.1
Loose particle ’
recovery 2.%3.1, 2.3.2
Internal vigusl
and aechaniesl 2014 2.2.%, 2.5.2
|
3 Stebilization bake 1008 t30-c, 1000 5 (0}
| hours
Constant scceleration]| 2001 Y, only 2.3.4
Sesl 1094
Electricel 25°C oniy 2.2.%
Internal watsr vapor | 1018 2.3.2,
2.3.3.1
Internal visusl amd
seschanicel 204 2.3.4
ol |
4 stablilization bake 10038 F, 1 hour 5 (9
Pond atrangth 201y 2.1.4
E
s Constant scceleration] 2001 £ siniaua 5 (0) 2.3.4
Internsl visual ana (7, axis 2.3.86
mechanicel 2014 (ollv!
& Internsl water wvapor 1018 3 ¢(0) 2.5.3.2
or
% )

o, ¥ v
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RIL-STD-17728

TABLE 8-58,. 1} i

Quatification test subgrucps
(from table B-%54)

Substrate materiat

Conductor material
or procsas tempersture

Die or slumunt attach materiasts

Substrate artach material
Or process temperature

Package/lid structure
or plating material

Peckage Lid/bsse material: * "%

Wire-bond method, mater{als
or .disensions

Seal method, process, matarisl
or staouphere
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Custodians:
Army - ER
Havy - €C
Alr Force - 17
HABA - MA

Review sctivities:
Army - AR, N1
Nevy - BN

Air Force - 11, 19, 8BS, 99
OLAa - &8

User activities:
Army - SN .
Navy - AS, CG, MC, oS

‘

MIL-STD-17728

CONCLUDING MATERIAL
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