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1 SCOPE

1.1 Scope. This specification establishes the general requirements to be used in the
performance of Destructive Physical Analysis (DPA) for Electrical, Electronic, and
Electromechanical (EEE) parts. Performance of the testing required by this specification is
intended to verify part lot conformance with applicable specifications and standards.

1.2 Application. This standard is intended to be referenced in part specifications or in
other documents where DPA requirements are imposed, to assure that the practices, procedures,
and criteria for DPA are uniformly applied.

2. APPLICABLE DOCUMENTS
2.1 Government documents.
2.1.1 Government specifications and standards. The following Government specifications

and standards form a part of this document to the extent specified herein. Unless
otherwise specified, the issues of these documents are those listed in the issue of the
Department of Defense Index of Specifications and Standards (DODISS), and
supplement thereto, in effect on the date of the contract or purchase order.

SPECIFICATIONS
MILITARY
STANDARDS
MILITARY
MIL-STD-202 Test Method Standard Electronic and Electrical
Component Parts
MIL-STD-750 Test Method Standard Test Methods for
Semiconductor Devices
MIL-STD—-883 Test Method Standard Microcircuits
MIL-STD-1580 Test Method Standard Destructive Physical

Analysis for Electronic, Electromagnetic, and
FElectromechanical Parts

S-311-M-70 Page 2 of 15 REV C




Downloaded from http://www.everyspec.com

2.2 Non—Government publications. The following documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of the
documents which are DOD adopted are those listed in the issue of the DODISS in
effect on the date of the contract or purchase order. Unless otherwise specified, the
issues of documents not listed in the DODISS are the issues of the documents in
effect on the date of the contract or purchase order.

ESD Association Standard

ANSI/ESD S20.20 ESD Association Standard for the Development of
an Electrostatic Discharge Control Program for
Protection of Electrical and Electronic Parts,
Assemblies, and Equipment (Excluding Electrically
Initiated Explosive Devices).

2.3 Order of precedence. In the event of a conflict between the text of this specification
and the references cited herein, the text of this specification shall take precedence. Nothing in
this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

3 DEFINITIONS

3.1 Finish. As used herein, the term “finish” is used to describe all of the following:
surface finish; surface plating; solder coating; solder plating.

3.2 Pure. As used to describe finishes and solders in this specification, pure is defined as
containing no other elements, except for incidental contamination.
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4 REQUIREMENTS

4.1 General Requirements. General requirements for this specification shall be as
specified in MIL-STD-1580, Section 4, except as modified herein. DPA shall be performed on
each lot or date or batch code, as applicable, used in flight hardware.

4.1.1 Large Lot Sampling Plan. The sample size, for lots where the procurement quantity
of a single lot/date/batch code is two hundred (200) pieces or greater, shall be as specified in
MIL-STD-1580, paragraph 4.1.1.

4.1.2 Small Lot Sampling Plan. The sample size, for lots where the procurement quantity
of a single lot/date/batch code is less than two hundred (200) pieces, shall be as specified in
Table I herein.

Table I. Small Lot DPA Sampling Plan

Quantity Procured DPA Sample Size
<5 1
5-15 2
16 - 50 3
51—199 5
4.13 Prohibited Materials Analysis. Internal and external prohibited materials analysis

shall be performed in accordance with MIL-STD-1580, Requirement 9, and as modified herein.
Techniques may include Scanning Electron Microscopy with Energy Dispersive Spectroscopy
(SEM-EDS), X-ray Fluorescence (XRF) Spectrometry, or another GSFC approved method.
Visual inspection is not an approved method. Quantitative measurements, in % wt, are required
to be provided with all spectra.

4.13.1 Internal prohibited materials analysis. In addition to the external examination
requirements of MIL-STD-1580, Requirement 9, all DPA samples evaluated to this specification
shall have all internal metallic surfaces (solders, platings, and finishes) inspected for prohibited
materials. Surfaces shall include but not be limited to internal leads, terminals, metal seals and
shields, die attach, and lids.

4.13.2 Sample Size. Sample size, for both external and internal prohibited materials
analysis, shall be 100% of the DPA samples submitted for evaluation.

4.1.3.2.1 Complex hybrid devices (>20 internal elements), where all DPA samples appear to be
from a homogenous (e.g. visually similar) lot, the internal inspection sample size shall be two (2)
devices, or 100% of the sample size, whichever is smaller.

4.1.3.3  Acceptance Criteria. The acceptance criteria of MIL-STD-1580, Requirement 9,
paragraph 9.2.6.2 shall not be used. Paragraphs 4.1.3.4 through 4.1.3.7, herein, shall govern.
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4.1.3.4  Prohibited Materials. The following material findings shall be cause for lot rejection.
4.1.3.4.1 The presence of Cadmium (Cd) or Selenium (Se) (> 1 % wt).

4.1.3.4.2 Pure Zinc (Zn) hardware, shells, or castings.

4.1.3.4.3 Zinc (Zn) hardware, shells, or castings, with Chromium (Cr) coating.

4.1.3.5  Prohibited finishes and solders. The following finish or solder findings shall be cause
for lot rejection.

4.1.3.5.1 Pure Zinc (Zn) finishes.
4.1.3.5.2 Finishes and solders containing Tin (Sn) with <3 % wt Lead (Pb).
4.1.3.5.3 Chromium (Cr) coatings over Zinc (Zn) hardware, shells, or castings.

4.1.3.5.4 Indium (In) solder or solder paste in contact with Gold (Au) (including but not limited
to wires, wire bonds, ribbons, terminations, backside metallization).

4.1.3.6  Acceptable Finishes and solders. The following finishes or solder findings are
acceptable.

4.1.3.6.1 Tin (Sn) finishes or solders containing a minimum of 3 % wt Lead (Pb).
4.1.3.6.2 Gold Tin eutectic (80Au-20Sn) solder, when used for die and lid attach.

4.1.3.6.3 Nickel Tin (65Ni-35Sn) finish, if finish is verified to contain no pure Tin (Sn) grains.
Note, XRF is not an acceptable tool to verify the lack of pure Tin (Sn) grains.

4.1.3.7  Exceptions. Additional analyses may be authorized by the GSFC Parts Control
Board, for the following special conditions.

4.1.3.7.1 Low Tin (Sn) content (< 60 % wt) alloys that do not contain Lead (Pb), but have been
verified to contain no pure Tin (Sn) grains for whisker development, may be approved through
the GSFC Parts Control Board. Note, XRF is not an acceptable tool to verify the lack of pure
Tin (Sn) grains.

4.1.4 ESD Handling Precautions. Many of the devices submitted for DPA are sensitive to
ESD classifications of 1C or lower. Because of this wide ranging sensitivity, an ESD handling
process, in accordance with ANSI ESD S20.20 shall be in place, and ESD handling precautions
shall be observed such that damage is not introduced into the specimens during the initial
processing.
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4.2 Detailed Requirements. Detailed requirements shall be as specified by the
appropriate test requirement of MIL-STD-1580, and as modified herein.

4.2.1 Capacitors. DPA for capacitors shall be performed in accordance with
MIL-STD-1580, Requirement 10.

422 Connectors. DPA for connectors shall be performed in accordance with
MIL-STD-1580, Requirement 11.

423 Quartz Crystals. DPA for quartz crystals shall be performed in accordance with
MIL-STD-1580, Requirement 12.

4.2.4 Diodes. DPA for diodes shall be performed in accordance with MIL-STD-1580,
Requirement 13, and as specified herein.

424.1 Thermal Impedance testing. In lieu of scribe and break and cross sectioning of DPA

samples, all samples may be submitted to thermal impedance testing in accordance with
MIL-STD-750, Method 3101.

4.2.5 Feed Through Filters. DPA for feed through filters shall be performed in accordance
with MIL-STD-1580, Requirement 14.

4.2.6 Magnetic Devices. DPA for magnetic devices shall be performed in accordance with
MIL-STD-1580, Requirement 15.

4.2.7 Microcircuits. DPA for microcircuits, including monolithic microcircuits, hybrid
microcircuits, plastic encapsulated microcircuits (PEMs), hybrid optocouplers, hybrid oscillators,
and multi-chip modules shall be performed in accordance with MIL-STD-1580, Requirement 16,
and as specified herein.

4.2.7.1 Internal Gas Analysis (IGA). IGA shall be performed on three (3) samples, or 100%
of the parts submitted for DPA, whichever is less. During DPA, no device with an internal
cavity volume that is 0.01cc or smaller shall be subjected to IGA testing, due to the non-
repeatability of the results (reference DSCC letter “Problems in the Standardization on RGA For
Small Volume Packages”, dated 30 July 2001).

4.2.7.2  Bond Pull. Bond pull testing shall be performed in accordance with MIL-STD-883,
Method 2011, Condition D, except all wire bonds shall be pulled to destruction, and recorded.
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4.2.8 Relays. DPA for relays shall be performed in accordance with MIL-STD-1580,
Requirement 17, and as specified herein.

4.2.8.1 Particle Impact Noise Detection (PIND). Perform PIND on all samples, in
accordance with Appendix A, herein. Appendix A herein is reproduced here for convenience,
and has been taken from MIL-PRF-39016, Revision E, Amendment 2, Appendix B.

429 Resistors. DPA for resistors shall be performed in accordance with MIL-STD-1580,
Requirement 18, and as specified herein.

4.2.10 Switches. DPA for switches shall be performed in accordance with MIL-STD-1580,
Requirement 19.

4.2.11 Thermistors. DPA for thermistors shall be performed in accordance with
MIL-STD-1580, Requirement 20.

4.2.12 Transistors. DPA for transistors shall be performed in accordance with
MIL-STD-1580, Requirement 21, and as specified herein.

4.2.12.1 Internal Gas Analysis (IGA). IGA shall be performed on three (3) samples, or 100%
of the parts submitted for DPA, whichever is less. During DPA, no device with an internal
cavity volume that is 0.01cc or smaller shall be subjected to IGA testing, due to the non-
repeatability of the results (reference DSCC letter “Problems in the Standardization on RGA For
Small Volume Packages”, dated 30 July 2001).

4.2.13 RF Devices. DPA for selected RF devices shall be performed in accordance with
MIL-STD-1580, Requirement 22.

4.2.14 Fuses. DPA for fuses shall be performed in accordance with MIL-STD-1580,
Requirement 23.

4.2.15 Heaters. DPA for heaters shall be performed in accordance with MIL-STD-1580,
Requirement 24.

4.2.16 Parts Not Previously Identified. Parts not included in the specific categories defined
by MIL-STD-1580, and within this specification, shall be subject to lot conformance evaluation
through the use of a DPA. When a specific DPA requirement/procedure is not present, the
Project Parts Engineer shall define a procedure for the evaluation of the devices, and submit it to
the Parts Control Board for documentation and approval.
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5 Packaging and Shipping

5.1 Packaging. DPA sample remains shall be packaged in such a manner as to prevent
uncontrolled degradation or additional damage to the samples, from electrical, mechanical,
environmental, and physical damage, during common carrier transportation to the procuring
activity.

6 Notes
6.1 ESD Handling Precautions. ESD handling precautions in accordance with

ESD S20.20, shall be followed to the greatest extent practical, such that damage to the supplied
samples is not induced during the DPA processing.
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Appendix A

PIND Procedure for Relays

S-311-M-70 Page 9 of 15 REV C




Downloaded from http://www.everyspec.com

MIL-R-39016E

AFPEND X B

PARTICLE IMPACT NOISE DETECTHON (PIWD3
10. S{oPC

0.1 jicope. [he porpose of thie vest v to detect the presence of free mowing particulate contssinants
Within staled cadity devices., This test method 15 specifically directed towsrd relays snd other devices
where internal mechanism novse makes rejection siclusively by threshold level imprsctical. The tTest
provides s nondeitructive means of i1dentifying those devices contaiming particles of sufficienl mass that,
upon impact With the case, excite the trensducer. This sppendiz is & mandatory part of the specification.
The information contained hersin 18 intended for compl anes.

El. AFPLICAELI DDCUMENTE This section 18 mot appiicabie To this sppendix.
30, EUIPRENT

30,1 Eguipment. The equipment required for the particle vmpsct nots: detection (PIMD) test shall consist
of the fellowing (or eguivalent). PIND irEtruments are avallable which yncorporate items & - b (Lee figure
e

a An ofcilloscope tapable of 500 kWi response minimwm, and a sensitivity of 20 mifcm for wisual
display of the particle morse.

b An sudio System with spesker to monitor the audio signal from the PIWS slectromcs. [f headphones
are used, the syitem shal | provide sifeguards agarnst lewd noiss bursts,

c. A wibration shaker and driver sssembly to accomncdate the werght of the paylosd. The paylosd
conststs of the DUT (dewice under test), (FIND) transducer, the transducer 1solator, preamplifier
luher included), co-test shock mechanisn (when wncluded!, a poriion of the tramsducer cable anc its
restrawnts.  The shaker snd driver saseshly shall ke capabl e af providing seesnrial ly somsndal
matton at.

(4! Coreiiion A, 59 peak at 27 We 'n 3 mmes.
(2! Comdition B: 59 peak at 27, 40, and 100 Hz wn ocptimwm axis.

d. FIND transducer, calibrated to a peak semsativity of -77.5 23 db at 1 wolt per microbar af a point
wikthin tee freguency renge of 133 - 1860 kMz.

e. A sensaitivity test umit [STUY C(see frgure 11) fer pervodic assetement o' the PIND system
performance, The 5TU shall consist of a transducer with the sane tolerances as the PIMD transducer
end & EIMCWIT T edciTe the Tramiducer with a 250-microvolt 220 percent pulse. The 5TU shall
produce 4 pulse of about 20 mY prak on the oscilloscope when the transducer 18 coupled to the FIND
pransgucer with attachment sediun,

f. FIND electronics, consisting of an smplifier with a gair of 80 22 d8 centered at the freguency of
prak gemiiiwity of the FIKD trencducer to amplify the transducer signal to a usable levwel for sudie
cetection and oscilloscope display. The noise at the output of the amplifier shal |l not excesd 10 =W
Pk

g. Co-test shock mezhanism tonsieCing of the mtegral co-test shoch mechan sm of 3).7c sbove {(when
wncluded) capable of wmparting shock pulses of at lesst 2009 pesk to the DUT, and shall be capable
of providirmg & pelse durstion my) saceedieg 1 e, 17 the inbegral co-Gest ghoce system is used, the
shaker vibration may be nterrupied or perturbed for & period of time el to exceed Z50 me from
wmitvation of the shock pulse.

HOTE: When co-tes! shock capabilivives are mot awvanlable, the DUT shall be pre-shocked 1n accordance
with &0 4,16

h  Isolator material between the PIND transducer mnd the vibration shaker end driver when reguired to
reduce background noise. The 1selator shall have o resonance within the test Freguenty range.

57
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MIL=R-IP0ISE

APPENGIN B

i, Attpchment medium. The sttachment medium used to sttach the DUT to the PIND tranaducer shall be
elther & vistous scoustic couplent or double-faced tepe. A mechanical holding fixture that can be
shown to produce no roise signature may slso be used, in conpunction with acoustical couplemt (if
ecessary) for large packsoes.

J= Epecial mounling adapters for devices which hawve irregular surtsces (see &0LE.1)

DSCILLOSCOPE
Y, X
[ |

e
=i
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PARTICLE
IMPACT NOISE
DETECTION
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ATTACHHEMT
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Typical particle 1mpact RolEe SeTeEtIon System

METAL BOX DR EWCLOSED
——————————— —/ HMETAL CHASSIS

i
1 . SHIELDED TRANSDUCER

i § CABLE =19 I[MCHES LONG
by o |
| 300 ! . |, 5TU TRANSDUCER

—t] S1408M

| ﬁ% ' I - ATTACHMENT HEDIUM
i Wmmms IHPACT NOTSE
DETECTION TRAWSIOUCER

siaoem|] |3

TO FARTICLE TRPALCT MWOISE
DETECTIDNW ELECTROWICS

Typreal sersitiwity Test umt

NOTES :
1. Pushbutton switch: ®Sechancslly guiet, fast make, geld contacts. E.G, T2 SHy microswrtch.
2. Eepigtence tolerance 5 percent RominoucTIve.
5. Volteoer source can be & standard dry cell.
&. The coupled trenscducers must be coaxial during test.
5. Woltage output to 5TU transducer 250 microvolts, 20 percent
&, B funcTion generator With & 250 micrawolt 250 peroEnt SquRFe wawe SUTPUT BE 150 kWi nomimal wiTh 50
oheE culputl Impedance may be subsUituted for enclosed metal chassis.

FiGuwer 11, Typical Ertl:ll impnct ngiae @rtection ayatem il sgnEi T ety femt wnat.
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MIL-R-X901AE
APPENDIX B
&0. PROCEDURE
40.1 Test sguipment setup. The test eguipment shall be set up 'n & low noise sres. MNofse in this

conteal refers not only To that sudible noise which would mormally interfere with Ligtening but also power
Lune moise, radiated BE.F. novse or high freqguency scoustic novse (150 - 160 kWz). Commercisl squipment
shall be connected as described 'n the cperations manual. Otherwise, assembled PIND eguipment shall be
connected as shown on figure 11,

&, Audio cutput volume shall be sdjusted to a comfortable noise level output.
b, Shaker drive freguency shall be adjusted in Btcordance with &0.3,

€. Shaker drive seplitude shall be sdjusted 1n sccordance with &0.3 snd mounting sdepter (i1 sreyd shall
be 10 place.

d. Oscilloscope vertical deflection primary besm sersitiviiy (dieplaying PIKD electronics output) shall
e 20 millivolts/centimeter Oecillioscope horizontal deflectvon shall be sdjusted to & cm and ghall
" ebtain drive from the sine generatorfamplifier accelerometer, or & time base (2 msfcm) triggered
from the atcelerometer output,

40.2 Test eguipment checkout. The test equipment checkout shall be performed daily or prior te the start
of, and 8t the completion of, daily PIND testvmg with resulte recorded. Favlure of the system to meet
ctheckout requirements shall require retest of all devices tested subsequent fo the last successful system

checkout .

&0.2.1 ker 1 syl hee t. The drive system shall achiewe the shaker freguency ard the shaker
ampl1tude specifred an 40,3, The drive system shall be calibrated so that the freguency settings are within
18 percent and the argli1tude vibration settings are within $10 percent of the mominal values. 1f & visual
displacement monitor 15 affixed to the transducer, 1t may be used for amplitudes between .04 and .12 inch
{1.02 and 3 05 mm). An accelerometer may be used over the entire renge of amplitudes snd shall be used
below amplitedes of 040 snch §1.02 em).

40.2.2 Detection gystem checkoyt. With the shaker de-energized, the STU transducer shall be mounted
facarto-face snd cosxial with the PIND tramcducer ucing the r whed attach medinm. The ETU chall be

activated several times te werify low level signal pulzes visually on the oscilloscope (epproximately 20 m¥
peak or 10 n¥ peak above system noivsel. 11 a commercial 'nstrument '8 uged, follow The manufacturer's
detection system checkoul procedure, With the approval of the gualifying activity, an alternate calibrated
notse generator may be used to perform the system checkout. In this case, the calibrated generator 1
tested 1n accordamce with this procedure to demonstrate that osc)lloscope treces sre schisved to result wn
Fejection.

MOTE: Mot every application of The STU will produce the required amplitude but the majority of applications
will da so.

40.2.3 Sysvem notse wverification. For proper system cperation, no extraneous noise cah be permitied to
exist in the system. During proper opsration, the normal system noise, a8 observed on the cecilloscope,

Will sppear a5 a fawrly constant band and must nmot exceed 10 mv zero to peak. Extrancous noise 15 defuned
B3 noige 1 the systewm other tham The permissible background novse that 15 present with no device on the
transcucer. Such noise can be due to & number of sources which must be eliminated or their effects guarded
#gaInst, since those nen-signal noise spikes cbn appesr 83 signals on the 1ndicators. Cosmon sources of
fnoise are fluoregscent lighting, heater slements, soldering vrons and other switching transients, line
transients and, especially, less than optimum nstallation and support of the transducer cabling. The
latter source mormally may be el vminated by redressing the cable, tightening or clesning the connector at
the transducer, or even replacing the tramsducer or transducer cable. To verify that no ediranecus PoISE
ex15ts an the system, obgerve the oscilloscope while turning on the shaker at the designated freguency and
ampl itude. This npaise 15 uswally present as pulses which remain wn & fixed position on the oscilloscope
trace If emtraneous notse 18 observed, correct the problem by shielding or other precautions, swch as
those suggested abowve and re-run the entire norse check.

59
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MIL-R-IP0VSE

APPEMD X B

iterimt Esch unit tested shall meet the scceptance.

Shaker poyke: Tinebase sdjusted to locate shaker reversal moise bursts at end of cscilloscope trece. Test
wnit not mounted.

Inberent Pechanical noise Synchronezed spike may appear at different locations on Timebase for each unt
uncker Test.

Particulate noigser Wonsynchronized spikes of any magr tude appear randomly and may oissppear ss Tegt
progresses Unit 15 rejectable

Encessive mechanical moise:

Synchronized trace matks more than 50 percent of oscilloscope trace. Unit is rejectable,

d

FIGURE 12, Representat: 1! r

&0
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HiL-R-39016E
APFENDIN B

3.3 Jest pereeeters. The following test parsmerers shall be applied to each DUT. 1f it has been
demonstrated that one or more of these parameters sre damaging to & given part type, the test shall be
performed as defined by the parts detsiled specification, Tewt parsseters shall be documented in the

repart.

£.3.1 Vibration fregusncy:

Condition Az 27 Wz, three mwes.

Condition B: 27 Hr, &0 Mz, and 100 Hz, optimm sxis,

£0.3.2 Wibratvon ewplitude. Conditions A snd B: 59,
4),3.3 shock level. Conchitions A and B: 2009 peak, | me, maximum,

404 Test gequence, The condition h or 8 (8¢ spplicable) test sequence shall be applied to esch DUT as
follows:

40.4.1 Conditvon A seguence.
5. Wibration 5 seconds at 27 HI.
b. Co-test shock (three pulses).

MOTE: When co-test ehoek eapability dsas met exvet, the DUT thall be preshocked with 2 polzes in sach Af 1
axes ot 200g pesk, 1 ms (munimum), using equipment and technigues as definsd by methed 213 of MIL-STD-202,
and step &0 &.15. may be onitted.

€. Wibration 5 secomds at 27 Mz.

d. Repest fest n the two other orthogonal axes.

&. Accept or reject.

&0.4.2 Condition B sequence. Apply 40,4 1, sSteps &, b, and ¢ to the DUT A 108 oprimm sxs w5 defined
by the detailed specification. Repeat the test at &40 Wz and "00 HE. Aceepl oF Feject.

40.5 PMountirg requirements. For cosdition A, the DUT shall be mounted such that 1t 18 ultimately tested
in three orthogonal sxes, one of which represents the normal mounting configuration for the devite For
condition B, the DUT shall be mounted sn the optimum sxis as specifired by the detarl specification for
minimizing inherent device noise.  When special faturing 95 reguired for unusual package configJrations,
such fixtures shall have the following properties.

B. Low mass.

b. RmiIgh BEDUSTIE TranmmTsEsion (alumimam akloy TOTS works well).

€. Full trensducer surface contact, especially at the center.

d. Maximum practical surface contack with test part.

€. Ho MOVING PArts.

f. Surteble for attackment medium mount1ng.
Leads om the parts thall be drecsed, s recessary, 5o they will not strike sach other or the trascdosssr
duripg vibration, Lomg or thin cross section leads shall be chserved for signs of resonance, indicated by
mot on excesding 3 or & dismeters. Such resonance may give extranesus noise during test even though the

leads do mot strike each other In these cases, the Lleads may have to be shortensd (1f permitted by the
application) or special fisturing or frequency changes may be reguired

&1
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WIL-R-3500E

AFPENDIE B

0.6 Test monitoring. Teo avoid false indicstions, the DUT shall be intpected ‘or any attached foreign
matter or leads which are towching each other. The DUT shall be meunied on the center of the trenscucer
using attachment mediun or, 1f necessary, & mounting adepter of holding fiature. To provide seximm sigral
transmissibrbity with 2 viscous couplant, & sufficient smount of couplant shall be used snd the DUT shall be
firmly mounted so that sny excess (ouplant can be squeered out, Vhen double-faced tape 15 used, it shall be
changed &t the start of a Test growp and after 25 wnits or less theresfter. Devices shall be put on and
removed from the attechment medvum with & sligit twisting motion. Device orventation for esch peckespe tyos
shall be as specified wn 0.5, The vibration lreguency ard the wibration amplitude shall be set at the
level specified 1n &0.3. BoTh detection sysiems shall e nonitored for evidence of Loose parcicles. Amy
device which gives & particle indication shell be considered & reject. Perticle 'ndicationg teh oECur in

el ther detection syaten a5 Tol lows:

Vigual redreaton of hogh freqguency spries which eicesd the normal constant background white norse
Lewusl wrd the OUT apherent noice levsl,

&€

MOTE: The repeatable periodic imherent noise signature of electromechanical devices must be fully
characterized to avord false indications of farlure and o svord the masking of particlen (see

figure 11}, ¥

b Awhe srdicatio of clicks, pops, or rattleng whegh o5 dvfderent from the notse ignature of the DUT
ar the constant backgrourd neise present with na 0JT on the transducer.

< It there 16 no wndication of particles prier fo co-Test shock er 5 sécords after co-Test chock, the
device 1% acceptable. When pre-shock I8 used 1n place of co-test shock, there shall be mo particle
indications during the 10 decorsdt of vibration

&#0.7 Co-test shock application {when spolicsble) The aperation of the co-test shock mechsnism shel |l be

i accordarcs with prooedures supplied by the sguipment maswfacturer, In systems that digabls the detector
uring the co-test shode, the persod of time from shook pulse to reimitiation of detection shill pot excesd

100 @

£0.8 mAdchtional test cycles, [1 additional cycles of testing on & lot are specified, the sntire Test
procedure (equipment set-up and checkout mount'ng, wibration, and co-shocking) shall be repeated for esch
retest cycle, Reject devices from each test cvcle shall by removed from the let and shall nor be retested
1 submequent lat tEsEing.

&0 % Falure critefia. ARy noide bursis 88 detected by either of the two detection systems (see &0.&)
exclusive of DUT inherent noise or background morse during the momitoring periods shall be cause for
rejection of the device. Rejects shall not be retested, ezcept for retest of all dewvices 1n the event of

test system favlure as provided for 40,2,
50.  SLsRiEY

30,1 Sumary. The following detarls shall be specified 1n the applicable detarl specyfication or
Procursment documentaton,

a. Lot acceptancesrejection criteria (1f applicablie)
b Wibation, cormditiohs A or B

WILF  Imleza arherJdise spesifred, eondirion & ehall aasly  When senditinh R e recquieed, The aplims
irequired) a1d of wvibration shall be specified

¢ Co-test shock Level amd duration, of other tham as defined herein,

&
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