MIL-STD-883G

METHOD 2008.9
EXTERNAL VISUAL

$, PURPQSE. The purpese of lhis test method s to vertfy the workmanship of hermetically packaged devices, This lest
mathod shall also be vlilized to Inspect for damage due to handling, assembly, and/or test of lhe packaged device. This
examinalion Is normally employed at cufgoing insp cllon vdthln the device manufaeturer's facility, or as an incoming

inspection of ihe assembled device.

2. APPARATUS. Equipment used In thls test shall bo capable of demonsiating device conformance o tha applicable
requlremonts. Equipment shall include optlcal devieas capable of magaificalion of at feast 1.5X to 10, with a relatively

{arge and accassible feld of view.,

3. CEDY

3.1 Moapificatlon, Devices shall be examinad al 1.5 1o 10X magnificalion, Devices may be examined anywhers [n the
range of 1.5X to 10X, howaver, acceptable product rust ba capable of passing all criteria when examined al 10X
maggification. Individual glass seals (see 3.3.8) shall be examined at 7X to 10X magnifieation.

3.2 Forelon matarial. When forelgn melerisl Is prosent, and ifs adherence Is in question, ihe device may be subjected lo
a clean fillered gas siroam {vacuum of axpulslon} of approximately 20 psig.

3.3 Fallure ciileria. Dovices shalt fail if they exhibil any of the {follovdng:

3.3.1 Genetal
a. llfeglble marking, or marking content of piacement aotin accordance wilh the applicable spacification.

b, Presence of any secondary coaling material thal visually obscures a seal area{s) {i.e., any homtalic inteiface).

¢. Evidence of any noncenformancs with Ihe delail drawing or agplicable procuremani document, or absence of any
required faature. .
3.3.2 Forelgn/displaced matadal

a. Braze matadal fiow, or olher foreign matedal (Le., coritamination or corroslon) that reduces Ihe Isolalion belween
leads of betwaen biaze pads to less than 50% of the load separation {pad separation for brazed leads) butin no
caso less than the case oulline minimum.

b. Leads or lerminals that are not free of foreign matarial such as palal or other adherent deposils,

3.,3.3 Consbruction defesls
a.  Protrusions on Ike botlom {mounting) surface of the package that extend boyond the sealing plang,

b.  Prolrusions {oxcluding glass run-oul} on any other packege sutfaco that oxcaad Iha lead hickness in height
{leaded packages).

o, Prolruslons on the lid or cover, or extending boyond the surface plane of solder pads, Ihat oxceed 26% of the
terminal vidth in height {feadless packages).

4. Melalization not inlended by deslgn betwaen solder pads, between eloments of theemat patiems andfor between
seal dng or fid 1o metallized castellations that reduce o isotation 1o loss than 50% of pad separalion (leadless

packafies).
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MIL-STD-883G

¢. Radlal cracks thal exhibit the followlng:

2,
2009-5¢).

quadranl {see figure 2009-5d}.

- Gracks that do not originate at the lead (see figures 2008-5a and 2008-5b}.

Three of more cracks that exlend beyond the midpoints of distanca from the lead {o the case (ses figure

Two cracks that extend beyond (he midpolnl of the distance from the lead 1o the caso and thatlle within the same

Flgure 2009-Ga Figure 2009-5b

@ - @

Figura 2003-5¢ Figure 2003-5d

*)

ACCEPY

)

FIGURE 20095, Radial Cracks.

d.  Any chip-out that penetrates the seallng glass deapert ihan the glass meniscus plane. The glass meniscus is

defined as that area of glass thalwicks up the lead
ouls Is acceplable, provided thal the exposed area

or terminal, Exposed base metal as a rasult of meniscus ¢hlp
{a no deepsr than 0.010 inch (see figure 2002-6).

REJECT:

> .010" DEEP
EXPOZED BASE N
UNPLATED HMETAL

up TO .D1GQ" DEEP
EXPOZED BASE
UNPLATED METAL

N\

FIGURE 2009-6. Chip-ouls.
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MIL-STD-883G

PACKALE
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packAcE ¥ LENGTH
HELOHT LENGTH
THROUGH THO AHD TEREE LAYERS OF CERN"F

NOTE: Coramiclayers shift, edges are rough afler punching, plating bulldup ls not smooth stc., all of these combine
during package manufactyre fo ntake the castollation measursment difficult, Therefore, in tha event of confiicls In
deternining castelialion acceplance, direct contact measurement shall be made using he limits spacifisd in

MiIL-STD-1835.
FIGURE 2008-2. Castellatlon requirements

3.3.8 Glass seals.
8, Crazing of the glass seal surface {sea figure 2003-3).

REJECT ACCEPT

FIGURE 2008-3. Craved glass surface.

b, Any singls clrcumferentisl crack {or ovedapplng srack) that does notlle completely within a singte quadrant {i.e.,
axlends bayond 90° arc or rotation aboul e lead), and exdends beyond or Is located In the reglon beyond the
midpolnt of dislance feom the Iead {o 1hs case (see Figure 2008-4}.

REJECT

ACCEPT

© ©

FIGURE 2008-4, Circumferential cracks.
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MIL-STD-883G

ACCEPT

ANNULAR RINB
SOLDER PAD

I ] CASTELLATION
HETAL

REJECT

CASTELLATION
msm_muﬁem-—l chsTE
FIGURE 2009-1, Castetlation fo sotder pad misatianment.

4. Caslslialion configuralion not in accordance with the followlng (see figurs 2009-2), Tho castatlation shall be
soughly concave, confined by a 3-dimensional space raversing all castellated ceranile layers at he package edge.
The surface of e casteliation may be imegutar. the *3-dimensional space” has these dimensions:

1, Mislmum widlh >1.f3 packags lerminat pad width.
2, Minimum depth > 42 castellation minimurm width,
3. Length = as deslgnad (see figure 2009-2).

4. Maximum widlh < package terminal pad width,

6. Maximum depth < /2 casteltation maximum width,

Thess dimanslons are an atlempl to ensure with some reasonabloness that ho castellations are not viewad, In tha extreme
sense, as virlual flal surfaces on the package edge and aro not virdval dosad vias {(holes).
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Mil.-STD-883G

3.3.4 Package Body/Lid Finish

Dsfective finish (pealing, flaking, pilting, bilstering, or corrasion), Dlscoloration that does nof exkibit these

lead ends Is accoptable and does not count in the 5%.

8.
condilfons is acceplable.
b. Scratches, mars, of indentations, sither dus o damages or processing, that expose base melal. Exposed
undarptate is accspiable,
3.3.6 Leeds
a. Broken leads.
b, Leads or lerminals that ara nof intact or aligned In thelr normat locatlon, freo of sharp or unspecified wad bands, or
tvisted more than 20° from [he normat lead plane.
o. Loadsvilh plts andlor depresslons that excaed 28% of the widih (dlameter for round leads} and are greater than
56% of the lead thickaess in depth,
d.  Leads with burrs axceeding a helght greater than 50% of the lead thickness.
e. Lead misalignment to lhe braze pad lo the extent that loss than 76% of the lead braze seclion Is brazed to the pad. :
. Motellization {including solder lead flnlsh} In which the [solation between {eads or betwaen load and other package
metallizalion is reducad te less than 50% of lead separation {pad separation for brazed leads) butin no case less
‘ than the case oultine minlmum, .
g. Braze maledal that increases the lead dimensions to greater than 1.6 imes the lead lhickness above the dasign
maximum batween the seating plane and the caramic body or ihat increases the lead dimensions to geeater lhan
- the dasign maximum belov (ho seating plane.
h. Scratches that expose base metel over more than 5% of the lead surface area. Exposed base melal on the ¢ut

3.3.6 Package bodyflid - leaded devices

a

d.

Broken packages or cracks in (e packages. gurface scralchos shall not be cause for fallure except wiere they
violale other criteria stated herein for marking, fintsh, ele.

Any chipoul dimension that excesds 0.060 Inch In any diracllon on the surface and has a depih that sxcesds 25%
of the thickness of the affected package element (e.g., cover, base, or wall).

Extornal lsad metalization siipe forming a conductor to a hrazgd lead that oxnibils volds greater than 26% of the
conduelor widlh.

Evidence of cracks, delaminalion, separation, or volding on any mulllayer ceramic package.

3.3.7 Packate body/ild - leadless davices

Caramie chip-outs that dimenslonally exceed 50% of {he distance between lerminals in any direclion on the

a.
affaclad surface {edge of corner), and exceed a deplh of 25% of Ihe thickness of the affected package slament
{e.g., cover, lid, base, or wall).
b,  Evidence of cracks, delamination, separation, or volding on any package element.
¢. Casloflation lo solder pad misafignment. The metal in the casteliation, exclusive of the angular ring, shall be wilhin
the vigually axtended boundarias of the solder pad (see figure 2009-1).
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MIL-STD-883G

FIGURE 2009-7a. Surface bubbles. FIGURE 2009-7b. Subsuiface bubbles.

e, Surace bubbles that excead the followlng:
1. Open bubbles in e glass seal lhat excaed & mils in diameter {see Figure 2008-7a). For packages vilh a glass-
filled header {i.e., TO-5), open bubbles that exceed 10 mils diameter, or an open bubble thal exceads 5 mils
diameter situated closer than 10 mils to alead.
2, Open bubbles in stdngs of clusters that excead 2/3 of the distance betwesn the lead and Ihe package wall.
f  Subsurface bubbles that exceed Ihe folloving:
1. Large bubbles of volds that exceed 113 of the glass sealing area (seo Figure 2009-8a),

2, Single bubble or vold thatis larger than 213 of the distanco hehveen the lead and the package wall al the site of
incluslon {see Floures 2009-7b and 2009-8b).

3. Two bubbles in & ¥ne fotaling more than 213 distanca from pin fo case {sea flgure 2009-8c}.

4. Interconnecting bubbles grealer than 2/3 the distante behwaen pln and case {see Figura 2008-84).

J * @
tJ o{ﬁ
Figure 2008-8a Filgurs 2008-8b Figure 2008-8¢ Flgure 2009-8d

FIGURE 2009-8. Subsurface bubbles.

9. Reentrani seals that exhibit aor-unlform wicking {i.e., negallve monlscus) at the feat andfor body inlerface (see

Figure 2008-9).
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MIL-STD-883G

A
NEGATIVE MENISCUS POSITIVE HENISCUS
© REJECT ACCEPT

FIGURE 20029, Resnlrant seals.

4. SUMMARY, The followlng delails shall be specified in the appiicable acquisiion document:
a. Requlrements for marikings and the lead {ternvinat), or pin dentificaion.

b, Any additionel detailed requirements for maleriats, design, construgtion, and workmanship.
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