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MILi TARY SPECIFICATION

CAPACITORS, FIXED, CERAMIC DIELECTRIC,
(TEMPERATURE STABLE AKD GENERAL PURPOSE)}, HIGH RELIABILIYY,
GENERAL SPECIFICATION FOR

This specification {5 approved for use by all Deoart-
sents and Agencies of the Vepartment of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requireoents for hign
reliabiTity, general purpose (BX) and temperature stable (BP) ceramic dielectric
fiaed capacitors leaded and nonleaded for space, onissfle 4nd other nigh reliability
epplications. Capacitors covered by this specification may be used in critical
frequency deternining applications, tiaing circuits, and other applications where
absolute stabfifty {s required {(BP} and in applfcations where appreciable variations
fn capacitance with respect to temperature, voltage, freguency and life can be
tolerated {(BX). Lfife tests in this specification are perforned at 2 times rated
voltage 4t saxioum rated temperature, and an assused acceleration factor of B:1 s
used to relate Jife test data obtained at 2 times rated voltage to performance at
rated voltage.

1.2 Classification.

1.2.1 Military gart nuober. Capacitors specified herein (see J.1} shall be
{oentified Dy a4 Dititary part number which shall consist of the basic number of the
military specification sheet followed by a series of coded characters. Each military
specification sheet covers & diffecent capacitor style. The codec number shal)
provide inforoation concerning the capacitors' characteristic, working veoltage,
capacitance value, capacitance tolerance, and teroination caterial. The oilitary
part nuober shall be in the following form as indicated:

mi23 A 1} [13 ] 103 K ¢
] 1 ] i i ] ] 1
] ] 1 1 ] ] 1 ]
Rilitary Hodi 71 - STash Character- VYoltage Uapacitance Capacitance Teraina-
specification cation sheet istic 1.2.1.3 valye tolerance tion
nuoger 1.2.1.1 nuober 1.2.1.2 1.2.1.4 1.2.1.8 1.2.1.6

1.2.1.1 Modififcation. The modification letter {s used to indicate the latest
characteristic of the part in the specification sheet. This letter shail de changegs
under direction of the preparing activity.

1.2.1.2 Characteristic. The characterist{c refers to the voltige temperature
liatts of the capacitor. The first letter (B) identifies the rated teaperature range
of 55" to +125°C. The second letter indicates the voltage temperature limizs as
shown in table 1.

TABLE I. Voltage-temperature limits.

Capacitance change with
reference to ¢5°C

! ] ]
1) ] ]
« Symbol v Steps A to U vncl of 4, Steps b ana b vncl of
3 ) table XV ' table XY |
N ] 1, .
) ] t 0 «30 ppm/°C . 0 210 pea/"C '
) X ) *15, -15 percent ' *15, .25 percent '

tdenefici14] cooments (reccmmengations, 4dditions, cdeletions) &ncd any pertinent
104ta wnich may be of use in fmproving this document shouyld be acdaresseg to; N
1George C. Mershal) Space Fiignt Center, Kational Aeronaytics and Space Acminis-
itration, ATTIN: EGO2, Marshal) Space Flight Center, Alabama 35812 by using the .
1sel f.adaressed Stancardization Oocument Improveoent Proposal {DD Foro 1426) )
14ppearing at the end of this document or by letter. '

FSC 5910



Downloaded from http://www.everyspec.com

MIL-C-1234

1.2.1.3 Voltage. The rated voltage for continucus operation at *125°C is
identified by a2 single Tetter as shown in table iI.

TABLE II. Rated voltage.

Symbol Rated voltags

100
200
500

— —— i —— e — o]
moaOom»

1 1}
| |
| Yoits, dc ]
1 4] |
I 50 |
| |
| |
| |
! |

1.2.1.4 Capacitance. The nomfnal capacitance value, expressed in picofarads (pF)
fs {dentified by & three-digit nuaber; the first two digits represant signiffcant
figures and the last digit specifies the number of zeros to fallow. When the nominal
value is less than 10 pF, the letter "R" shall be used to indicate the decimal point
and the succeeding digit(s) of the group shall répresent significant figure{(s). For
example, 1RO fndicates 1.0 pF; R75 indicates .75 pF; and ORS indicates 0.5 pF.

1.2.1.5 Capacitance tolerance. The capacitance tolerance {s identif{ed by a
single letter 1n accordance with table I[1I.

TABLE Il1., Capacitance tolerance.

: Symbol [ Capacitance tolerance 1|
| I

| l * i
| c | 0.25 pF {
! D | 0.5 pfF i
| F | 1 percent |
| J | 5 percent t
: K : 10 percen: 1
|

1.2.1.6 TYermination. The termination 1s fdentified by a single letter as shown in
table IV. —

TABLE IV. Termination.

Guarded, solder coated 1/
I MIL-STB-1278) -
1
L}

| Lead capacitors [ Nonleadea capacitors |
{SymooTi Terminatioen type :ISymboII Termination type i

1 } | I
T ] IR | i
I ¢ |Copper, solder coated (type Il M |Palladium/silver alloy |
} I (C-4 or C-5 of MIL-5TD-1276) |1 N |Guardeg 1/ |
[ {Copper clad steel, solder 11 R IPatladiun7silver alloy, solder coatedl
| I coated {type W-4 or W-5 of I: S : !
| 11 . t
b 11 i i

1/ A guarded zerminmation {s one in which the interelectrode metalliization is

separazed from the final finish by a barrier or guard metal; e.g., copper or
nickel, etc.

2. APPLICABLE DOCUMENTS

2.1 Goverament specifications and siandards. Unless otherwise specified, the
following specificatians, standards, and hanabocoks, of the issue 1isted in that issue
of the Oepartment of defense Index 3f Specifications and Standaras {DoDISS) specifien
in the solicitaciony, form a part of this specification to the extant specified hersin.
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SPECIFICATIONS
FEBERAL
QQ-5-571 - Solder: Tin Alloy, Lead-Tin Alloy, and Lead Alloy.
MILITARY

MIL-C-39028 - Capacitors, Packaging of.
(See supplement 1 for 1ist of associated specification sheets.)
STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MEL-5TD-790 - Reliabilite Assurance Progras for Electronic Parts Specifications.
MIL-STD-1276- Leads for tlectronic Conponent Parts.

{Copfes of specifications, standards, drawings and pudblications required by
contractors in connection with specific acquisition functfons should be obtained froo
the contracting activity or as directed by the contracting officer.)

2.2 Other publications. The folliowing document forms a part of the specificaticn
to the extent spaci1fied narein., Unless otharwise fndicated, the {ezue in affect on

the date of invitation for dids or request for approval shall apply.
ELECTRONIC IKDUSTRIES ASSOCIATION

RS-469 = Standard Test Method for Destructive Physical Analysis of High
Reliadbility Ceramic Monolithic Capacitors.

{Applicatiaon for copies should be addressed to the Electronic Industries
Association (EIA), 2001 Eye Street, N.¥W., Washington, 0L 20006.)

{lndustry assocfation specifications and standards are generally availeble for
reference froo Jibraries. They are also distridbyuted among technical groups and using
Federal agencies.)

2.3 Ordger of precedence. [n the event of a4 conflict between the text of this

specification ana the references cited herein, the text of this specification shall
take precedence.

3. REUQUIREMENTS

3.1 Speciffcation sheets. The individual {ten requirements shall be as specifieg
here{n and in accordance with the applicanle specification sheets.

3.2 Qualification. Capacitors furnished under this specification shall he
products which are gualified for 1isting on the 2pplicable qualified products

L 4
______ = 2%

i
the time set for opening of bids. Distridutors shall not be used (see 4.4 ang 6

2)

3.3 fReliability anda baseline documentation. Capacitors supplied to this
specificazion sna‘l conform to the requireoents of MIL-5TD-790 snd the requiremencs
specified herein. Prior to granting of qualification approval, a daseline document

thail b7 prepared by the manufacturer snd submitted to the quatifying activity for
approval.,

3.4 Design and construction. Capacitors shall be of the materfals, design,

construcivon and physical dioensions specified {see 3.1} and in accordance with
baseline documentation {see 3.3}.

-.43. Jielectri aracmeters. Ca ed to this specification shaii nave
3 minipum gielectric thickness of O dxfmum dielectric constant of 2400.

e -

Check the source to verify that this is the curr®nt version before use.
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3.4.2 Lead attachment (leaded capacitors aonly) (see 3.1). Capacitors with leads
shal)l have the leads attachea to the ceramic Chi1y body using high temperature solaer
with a minimum plastic point of 260°C.

3.4.3 Lead wira. Lead wire shall be in accordance with MIL-STD-1276 (see 3.1}.

3.5 Nondestructive interral examination (see appendix C)}. Prior to termination,
all capacitors defivered to this specification shall be subjected to neutran
radiography, ultrasonic examination or some other method approved by the baseline
{gee 3.3}, Ths mathod of axaminaticn shall be determined by the manufactursr, N

shall not be performed on characteristic 8P capacitors.

=raw
N=ray

3.5.1 WNeutron radiography (N-ray). When c2pacitors are tested as specified in

4.6.1.1, There shall be no devices delivered that exhibit defects definad in
appendix C.

3.5.2 Ultrasanic examination. When capacitors are tested as specified fn 4.6.1.2,
there shall be no devices aelivered that show unacceptable responses as defined in
appendix C.

3.6 Pretermination destructive physical analysis. Mhen.examined as specified in
4.6.2, parts shall meet the regquirements of EIA standard 85-449
3.7 visual examination.

1.7.1 Pre-encapsulation visual inspection (leaded capacitors only). When leaded

Capacitors are examined as specifried 1n 4.6.J, they shall meet the visual inspection
requirements specified in appendix 6.

3.7.2 V¥isual examination of nonleaded capacitors. When examined as specified in
4.6.3, capacitors snall meet the visual requirements specified in appendix D.

3.8 Pre-encapsulation terminal strength {leaded capacitors only). Capacitors
thall ha rTacrtand 3¢ cnart trad 1n A n L AmA amnammatlz P Thao ianarde ehall ha nurllad
- A e Ra LA I A~ - AR AR . [In1} N e W .Y anyg I]'JFEIIU!R - LR 1o HWY) ALY - . Pwricw

until rupture and the level recorded. In no case shall the termination rupture at a
load less than that specified in table XIII.

3.9 Radicgraphic {nspection {(encapsulated capacitors only). When radiographed in

accyrdance with 4.0.5, (eaded capacitors snail meet the tollowing requirements (see
appendix F):

4, There shall be no evidence of {mproperly made connections, substandard
soldering, structural weakness, or attached solder particles or slivers.

b. The interface betwaen each lead and capacitor element shall have solaer for
4T least 80 percent of the interface dimension (see figure F1}.

The encapsulation matarial shall have & minfoum thickmess of .205 {nch

{dimension T, figure F3).

d. 1f & lead has a portion which has been flatened to more easily accommodate
the ceramic element, the forwed portion of the lead must be completely
inside the encapsulation material. Any unintentional nick or deformation of
the leads shall not reduce the lead diameter below 90% of the minimum
diameter required (see 3.1). .

e. There shall be a minimum of .005 inch between the tip of any solder spike
and the edye of the case.

Extraneous particles e¢r vaids in the encapsulating material shall be ho

greater than .005 inch in any direction.

3.10 Thermal shock and voltaage ronditiasnina Uhan tacetnd ac cnarifiod im 4 6. &

. - ve -] AL L LR AL LR L LR =Rt} B3 BT BI FHPCLI I IR LI B * P«

capacitors shall witnsiand the eatremes of Righ and low temperature without visible
davage and meet the following regquirement with the percent defective allowed as showa

in tadbie XJv:

Die!ec:fic withstanding voltage {at 25°C): As speciffed in 3.112.
Insulazion resistance (at 25°CY: Shall ke not less than the initial requirement.

insulation resiszance (a2t efevazed amoient temperature): Shall be not less than
tne imitial requirement (see 3.14). :
Dissigation factor (at 25°0): Shall not exceed the valye specified (see 1.12).

Croacitance (w: 25°C): Shall be within the tolerance specified {see 3.1).

.
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Canacitanca valuse no mor §+ ar .S of  whichever i qreater for 8X

Capag an St or .5 pF, whichever § sate
1]

s th
characteristic or 1% or .J pf, whichever is greater, for BP cnaracteris:i: beyono
specified telerance liait shall pe removed from the lot bu: shall not bte consideread
defective for determination of the percent defective allowed.

J.11 Capacitance {Cap). \When measured as specified in 4.5.7, the capacitance
shall be within the specified tolerance (see 3.1).

.12 oOfssipation factor (DF). When detersinea as specified in 4.56.8, the
dissipation factor shall not eaceed 2.5 percent for BX or 0.15 percent for SP.

3.13 ODielectric withstanding voltage (DWY). Capacitors shall withstand the direct
current Tdc) potentiel specified in 4.6.9 without damage oF breakdown.
.14 Insulation resistance {IR). When measured as specified in 4.6.10, the

fasulation resistance shall be not less than the value specified:

At 25°C . 100,000 megohas or 1,000 megohm-microfarads, whichever is less.
At 125 €C - 10,000 megohas or 100 negohn-nicrofartds. whichever is less.

3.15 Destructive physical analysis. When exanined 48 specified in 4.6.11,
capacitors shall peet the requiresents of E1A standard RS-469. .

J.16 Terminal strength. When capacitors are tested as specified in 4.6.12, there
shal) be no ioosening or rupturing of the teroinals.

3.17 Sclderantifity.

3.17.1 Solaeradbility (leaded capacitors). When leaded capacitors are tested as
specifiea in 4.6.13.1, the avppea surface of the leads shall be at teast 90% covered
with & new, smooth, solder coating. The resaining 10% may contain only soalil
pinholes or rough spots; these shall not be concentratead {n one area. Bare base
metal where the solder dip fafled to cover the original coating is an ifndication of
poor solderabiility, and shall be cause for fajlure. In case of dispute, the percent
of coverage with pinholes or rough spots shall De determined by actual oessurement of
these areas, as cogpared to the total area.

3.17.2 Solderadility (nonleaded capacitors). Capacitors shall be tested as

enarifiad sm A & 13 % Aazsane Cmmd aArsrAamsamea wfeh AN_C_L£Y1 ehmhall ha svead (n
speCiiieq Th S.G.id.4, EACEPY INGL, TR GCCOTOaANCE WILN YY-a=27i, SNaIT 08 USEC 0

lieu of 5n60 and the fomersed oetallfzed surface shall be at least 855 covered with 2
soooth solaer coating. The remeining 15% of the surface may contain soall pinholes
or exposed¢ termination material; however, these shall not be concentrated in one area.

3.1B Resistance to soldering heat.
3.18.1 Resfstance to soldering heat (Yeaded capacitors). When tested 43 specified
in 4.6.14.7, capacitors shall oeet the following requirements:
Iasulation resistance at 25°C: Mot less than the fnit{ial 25°C requirement
{see 3.14).
Capacitance change: .
BX characteristic: Shall change not more than -1.0 percent to *6.0 percent
froo the fnitfal mesasuread value.
8P characteristic: Shall change not more than -1.0 percent to *2.0 percent
or 0.5 pF, whichever is greater, from the {aftiasl wmeasurea value.
Dissipation factor: Shall not exceed the initial liofts (see 3.12).

3.18.2 Resistance to solderin
specified ¥n .1

heat (nonleadeo capacitors). Wwnen tested as
, Capacinarsy -n2IT Te:, k2 Toilowing requiresents:

Viscua)l exqmination: There shall be no evidence of mechanical damage or
delamination or exposed electrodes. Leaching shall be a paxinmum of 25 percent
0n eacn edge of wounting ares (see figure 1).

Insulation resistance, capacitance change, and disstipation factor shall te
aedsured a3 specified in 3.18.1. . .

Source: http://assist.dla.mil  Downloaded: 2020 05 04T15:28Z
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o~ 4 EDGZS MOUNTING APEA

—
—

N

FIGURE ¥. Mounting ares.

1.19 Voltage.temperature limits. The capacitance change Oover the rangs of
temperaturea apecified (n 4.6.15 snall not axcesd the limita specified in table V.
The capacitance valus Obtained in step ¢ of table IV ahall be cocaicdered aas the
reference point. For AP valuas belew 20 pF, ssz figurs 2.

FEs ¥

TABLE V. Capacitance change with refsrence to +25°C.

Stepa A througn D
of table XV

t Steps £ througn G
I
1 Bias ¢ H voltLs
[
]
1
I

of table 1V
Bias = rated voltage

Charsctaristic

| |
! ]
! 1
i . i

«15 percent 1 +15, -25 perceant ]
i !
[ i
1

BY
Bp 1/ Q =30 ppo/°C 0 =30 ppa/*C
! !
] AT the 25°C stability poidt, the CApACitADOY BeASUreSneDC aay ba

[T e i

+.1% or, 0.05 pf, whichever 13 greater, from tha 25°C refarsnce.

i
300
™
N
-
\ - 199
b !
— o
[ Y ] Q
| 1N ~
' T -~ ]
o -9
L -9
- : 30
i
;
[ 10
1.0 10 20

CAPACITANCE IN DF

FILURE 2. Yoltage-temoeraturs }imits frgm 1.3 to 20 af .
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3.20 Moisture resistance. When t2sted as specifiea in £.6.16, capacitors shall
ceet the folliowing requirenents:

Visual examination: No mechanical damage. Marking shall remain legible.
Dielectric withstanding voltage: As specified in 3.13.

Insulation resistance: Not less than 50 percent of the inftial 25°C requirement
specified in 3.14.

Capacitance: Change not to exceed =10 percent froo inftial seasured value for
BX and not more than +.] percent or .1 pfF, whichever is greater, for BP.

3.21 vibration, high frequency {ieaded capacitors onlyl. When capacitors are
tested as specifTiea in 4.6.17, tnere shall be no 1ntermittent contacts of 0.5
omillisecond {(ms) or greater duration, open or short circuitry, or evidence of
cechanical damage.

3.27 Resistance to soivents. VWhen capacitors are tested as specified in 4.6.18,
there shall be no evicence of mechanical damage and the marking shall remain legible.

.23 VLife (at elevated aobient temperature). When tested as specifiea in 4.6.19,
capacitors shall meet tne following requirements:

250 hour limits:
Insulation resistance (at 125°C): Shall be not less than 50 of the value
specified (see 3.14),
Visvel examination: Ko mechanical damasge. Marking shall remain legibie.
Insulatfon resistance {at 25°C): Shal) be not less than 50% of the value
specified {(see 1.14},
Capacitance: Change not to exceed ¢15 percent from the inftial oeasured value
for BX charscteristic and t0.3 percent or 0.3 pF, whichever is greater, from
the inftial measured value for BP characteristic.
Oissipation factor: Shall not exceed the value specified (see 3.12).

1,000, 2,000, and 4,000 hour liojts:
Insulation resistance {at 125°C): Shall be not less 30 percent of the value
specified (see 3.14),
Yisual examination: No mechanical dapage. Marking shall recsin Jegibdle.
Insuiation resistance {at 25°C): Shall be not less than 30 percent of the
value specified (see 3.14).
Capacitance: Change not to exceed +20 percent from the inftial)l measured value
for BX characteristic and *0.5 percent or 0.5 pF, whichever i3 greater, fron
the inftial oeasured vaiue for BP characteristic.
Jissipation factor: Shall not exceed 3.0 percent for BX characteristic and
0.15 percent for BP characteristic.

3.24 Marking capacitors. Capacitors shall be marked as specified herein. Paper
labels shafy not oe used. Other markings which in any way interfere with, obscure,
or confuse those specified herein, are prohibited. Each capacitor shall be legibly
marked and will withstand the environmenta) conditions specified herein. The marking
snall be a ainfoum resistance of 1 x 109 ohos per square and shal) resain legible
after coating the parts with 1 1/2 - ) eils of transparent conforoal coating such as
polyurethane, acrylic or tne equivalent.

3.24.1 JAN and J marking. The United States Government has agopted, and {s
trercising regiiimate control over, the certification marks “JAN® ang “J°,
respectively, to {ndicate electrical equipment, namely, resistors, capacitors,
electron tupes and the like, acquired by, or manufactured for use by, or for the
Government in accordance witn standard Government specificationt. Accorgingly,
capacitors acquired to, and meeting al) of the criteris specified herein ang in
applicadic apacliiveciva aneets shall bear the certification mark “JAN®, except that
capacitors too small to bear the certification mark "JAN" shal pear the letter *J~.
The “JAN® or "J" shall be Tocatec on the first line above or below the part nuaber.
Capacitors furnfshed under ccntracts or orders which efther peroit or require
ceviation from the conditlions or requirements specified herein and in applicable
specification sheets shall not bear “JAN®" or “J°. [In the event a capacitor sample
fails to meet the requirements of this specification ana the applicable specification
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sheets, the manuracturer shall remove the "J4N* Or the “J" froo the 2aapls Lesced and
also from all capacitors represenced BY the saaple. The United Statses Cover-oeat has
obtainea Certificace of Aegistratlion No. 504,860 for the ceastificatidn bark "JAN".
Unlaaded capacitors t9 this specification 3hall not be aarksd with *JAR® or i
howaver, he packagiog containers ahall bear “JAN" opr =J+*,

3.28.2 -Full marking (leaded caspacitora). Ualeass othervisas epecifled (see }.1),
capacitors anall be parkec with the *JAN" or *J® sarkiaog, part auaber, date and lot
code, manufacturer's *flve digit federal supply ccae (FSCM), voltage, capacitanze, ana
capacitance tolierscce. There shsll ba oo space betveen the sysbola wuich comprias
the part number. The date code and lot nuabdber shall consist of he yYwar, vaeek, aad
lot code. FOI waawpit: [Be Lhasu weeit of 1981 would be 8103.. Capacitora susll be
Jarked 1n accordance with one of the [ollowipng examples {(see 3.l1;:

M123A JAN
PART NUMBE 01BPC 81034  e-DATE AND LOT CODE
4R7CC 12345  Je-F5CM
EXAMPLE 1 }
M123A 270 pF - CAP VALUE
PART NUMBER 0z8rC F 100 v m-CAP TOLERANCE AND YOLTAGE
2NFC I 8103A [4-0ATE AND LOT CODE
__JAN 12345 (+ FSCH
EXAMPLE 2

12328 -SPEC NUMBER AND MODIFICATION COOE
270F (AP VALUE AND TOLERANCE

8103 P—{JATE COOE
DE AND *J* AJT™ b~ MANUFACTURERS TRADEMARY

g T Ag i Eaili) nL LRt g Lt Y

EXANPLE 3

"3t —ed  J123A

Q58PC PART NUMBER
h— 1710w

8103A = DATE AND LOT CODE
12345 e~ FSCM

EXAMPLE 4
MI121ACE I }. PART VUMBER
BPCZAIFW |
CAP VALUE ——w{ 240 27 j2 CAP TOLERANCE
100 ¥ VOLTAGE
“J ——ei ) 81034 DATZ &ND LOT CODE
12348 FSCM

EXAMPLE §

CIGURE 3, Marxino axamples for leadea -spacsors.
-]
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3.24.1 HKarking ‘nonleaded capacitors). Capacitors shall be Ieginly'narkeu in a
cantrasting coltor, wiih 2 anree Gigit capacitance code {see 1.2.1.5). “hen capacitors
are too smali fcr three digits, they shall be marked in accordance with table Yi.

TABLE v1. Marking for small nonlesdea cavacitors.

Lapacitance (pF) and quitipliier 1

] ]
1Character, Significant

'

i Urange , Black 1Green ibhtue + Yiolet 1 Rea i
' ' units « (X 0.1) (X 1.0} (X 10) (X 200) o {x 1J00) (X iC,000),
[ L) ] L) 1 ] ] ] ]
' 1 i i ' 0 N ) 1
1 LA ' 10 v 1.0 ' 10 v 100 ¢ 1000 v 10,000 1 100,000
' B 1 i1 1 1.1 ' 11 v 110 « 1100 v 11,000 1 110,000
' c ' 12 e 1.2 ' 12 120 1 1200 v 12,000 s 120,000
) 0 ' 13 1.3 ' 113 1 130 « 1300 v 13,000 1 130,000
' E ' 15 1.5 ) 15 + 150 v 1500 v 15,000 y 150,000 ,
1 H ' 16 1 1.6 ' 16 1 160 1 1600 1 16,000 v 160,000
) i ' 18 s 1.8 ' 18 1 180 i 1800 v 18,000 + 180,000
' J 1 20 t 2.0 ' 20 v 200 « 2000 y 20,000 + 200,000
¢ K ) 22 v 2.2 1 22 1 220 1 2200 v 22,000 t 220,000
' L ) 24 1 2.4 ' 24 240 1 2400 ' 24,000 y 240,000
' N ' 27 2.7 ' 27 s 270 1 2700 1 27,000 v 270,000
' 0 i 0 1 1.0 ' k4] v 300 « 3000 1 30,000 v 300,000
' R 0 33 v 3.3 ' 33 330 i 3300 v 31,000 v 330,000
' s I s 1.6 1 k13 v JE0 1 3600 v 36,000 v 360,000
' T ' 39 1.9 I 39 v 390 « 3soo0 v 39,000 v 390,000
' ) ' 43 T 4.3 ' 4] 1 430 1 4300 ¢+ 43,000 + 430,000 .,
' W ' 47 1 4.6 f 47 v 470 1 4700 1 47,000 470,000
' X ' 51 5.1 ' 51 v 510 1 5100 1 51,000 ¢« 510,000
' Y ) 56 1 5.5 ' 56 1 560 1 5600 1+ 56,000 « 560,000
) b ' 62 v 6.2 1 62 v 620 1 6200 v 62,000 620,000
i 3 i 58 i 6.8 i &8 i 680 i 6800 i 8,000 « 580,000
¢ 4 ' 75 ¢ 7.5 ' 15 « 750 + 7500 » 75,000 « 750,000
' 7 ' a2 v 8.2 ' 82 + 820 1 8200 y 82,000 « 820,000
' 9 ) 91 ¢ 9.1 ' 91 ¢ 910 v 9100 + 91,000 ¢ 910,000
) ] | ) 1 Lt 1 ] 1

3.25 vorkpanship. Capacitors shall be processed in such 4 manner as to be uniform
in qualiXy, and when visual Inspection is performed under 10X, capacitors shall be
free from pits, corrosfion, cracks, chips and other defects that will affect Jife,
serviceability or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 AResponsibility for inspection. Unless otherwise specified in the contract or
purchase order, the COntractor 13 responsible for the performance of 411 {nspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor eay use his own or any other facilities suitzpole for
the performance of the inspection requirements specified herein, unless oisapproved
by the Governoent. The Government reserves the right to perforno any of the
inspections set forth in the specification where such inspections are Qeemed
necessary to assure supplies and services conform to prescrided requirements.

4.1.]1 Reliabdility assurance progran., A reliability assuyrance program shall be
estaplishec anc maintained 15 accorgance with MIL.STD-.790. Evidence of such
coanpliance shall be verffied by the qualifying activity of this specification as a
prereguisite for qualification and tontinuea qualification.

Source: http://assist.dla.mil Download@d: 2020 05 04T15:28Z
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TABLE YII. Qualification {nspection.

1 Number of | Numper of)
[nspection . .RequirementsTest method; saaple units, faijures
paragraph 1 paragraph to be 1 1/

]
1
]
' i 1 inspected
¥

1
troug | i
]
Radiographic inspection (leaded
devices oniy;
Thermal shock and voitage
conditioning
Dielectric withstanding voltage

)

) 3.9
1

]

1

]

t Insulation resistance 25° ¢
1

]

]

1

[]

211 : NSA

]
L}
- ]
]
174 ain see
L]
|

able X1V
'

3.lo0
.13
3.14
3.14

3.12

Insuiation resistance 125°¢C
Capacitance

Dissipation factor

Group Il

]

i Yisual and mech
1 material, desi
| workmanship
]
]
1

niical examination;
n, construction and

-
} 15

(
'
'
N
t
1
'
'
'
1
'
3
1
|
|
)
i
]
I
1
'
4.6.13.1 |} 12
|
'
'
i
1
1
1
!
1
'
I
'
]
'
]
|
'
1
I
|
'
'
|
1

|

1

]

[ }

]

]

]

1

]

t

]

]

]

]

4

]

]

Destructive physical analysis 1

1

]

]

1
.3.18.1 1 4.6.14.1

]

1

1

1

i

1

1

]

1

]

]

]

i

I

1

1

]

]

1

[}

1

]

L]

'

]

]

]

)

1

]

]

]

]

'

]

]

'

1

]

'

i

]

|

i

Group 1lla - Leaded devices '

]

Terminal strength [
Solderadiiity v 3.17.1

Resistance to soldering heat '

]

Group il11b - Nonleaded devices 1

]

1

'

1

]

]

I

'

+

]

|

1

)

]

]

i

]

1

1

|

]

Terminal strength 12

} 12

Solderability
Resistance tg soldering heat

Group IY 3/

3.19 4.6.15 : 12 \5 1
Moisture resistance .20 4.6.16.2
Group ¥
Humiaity, steady state, Jow voltage 3.20 4.6.16.1 12 0
Yibration, high frequency (leadea 1.21 4.6.17
Capdcitors only} 12 1
Resistance to solvents l.22 4.6.18
Group VI
Life 3.23 4.5.19 123 1

]

1

1

]

]

]

]

]

1

]

[}

1]

]

1

1

1

1

1

]

]

1

[}

|

H i
I |
| |
] 1
4 ]
] 1
1 []
1 |
] ]
1 ]
] ]
1 1
1 1
1 Yoltage-temperature 1imits 1
] |
1 ]
1 '
1 1]
] 1
1 ]
[} [}
1 '
' 1
] 1
¥ 3
1 |
L] [}
] ]

1/ A sample unit having one or more defacts will be charged ¢s5 a single defective.
zl Adgaitional samples cgver the 174 minimum should be included, based an table xiv
on

to allow for the percent defective 21lggaple Tualuan amai oi 1 ¢ will &

VRQUIT. iwgai¥Ee adai gt )qmplc; LANE]

na e

requirea for nonleaded devices.

1/ Leads may be soldered to ¢nip capacitor to facilitate the tests required in
group IV.

10
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4,2 Classification of inspections. The inspections soec%fieo herein are
classified as follows:

a. Qualification inspection {see 4.4).
b. In-process inspection (see 4.5.1),
€. Quality conformance inspection {(4.5.2 and 4.5.3).

4.3 Inspectian conditions and reference seasurenents.

4.3.1 Conditions. Unless otherwvise specified herein, a)) inspections shall be
erformed 1n accordance with the test conditions specified $n the "GINERAL
EQUIREMENRTS® of MIL-STD-202 except relative huoidity shall not exceed 75 percent.

Accuracy of all test voitage measurements shall be withian ¢2.0 percent of the
specifisd voltage.

4.3.2 Reference measurements. When requirements are based on comparative
measurements made belore and after conditioning. the reference measurement shall de
considered the last measurement made at 25" ¢3°C prior to conditioning. Unless
reference messyrenents have been omade within 3O days orior to the beginning of
conditioning, they shall be repeated.

4.3.3 Power supply. The power supply used for 1ife testing shall have 4
regqulation of s percent or less of the specified test voltage.

4.4 Qualification inspection. Qualificaticn inspection shall be performed 4t a
laboratory acceptaple to the qualiifyfng agency (see 6.3) on sample units produced
with equipaent and procedures normally used in production.

4.4.1 3Sample size. The nyoder of capacitors to be specified for qualification
inspection snatl De as specified {n table YIi and in appendiz A of this
specification. Each capacitor style shal) be qualified separately,

4.4.2 Test routifne. Saople units shall be subjected to the qualificaion
inspection. specified in table VII 1n the arder shown. Saople units shall have been
subjected to the in-process screening required by tnis specification and all sacple
units shall be subjected to the inspection of group 1. The sample shall then be
divided as specified in table VII as applicable.

4,43 Faflyres. Faflures in excess of those allowed in tadle YIT shall be Ciuse
for refusal to grant qualification approval.

§.4.4 Retention of qualification. To retain qualification for capacitors
specified in this specification, the canufacturer shall forward a report at 12-ponth
intervals to the qualifying activity. The qualifying activity shall estadblish the
initial reporting date. The report shall include the following:

4. A 1{st of al) device types for which the manufacturer has qualificaton,
showing the total number of lots coapleting quality conformance inspection
during the reporting perfod.

b. Certificatfon that the amanufacturer sti)] has the capabilities and
facilities necessary to produce these ftems to the qualified levels.

€. The nuaber of lots which failed lot by lot testing or pericdic testing
(group B or group C).

d. For fafled lots (g-oup B and C) the following information is regquired:

(1) Inspection lot fdentification code and part number{s) in tne

fafled 10t.

The percent defective of voltage conditfoning.

The results of jroups A, B, and € testing (f.e., pass or fail}.

For failed subgroups, the number and mode of all ‘failyres.

All Yots witharawn sneil De counted as fatled lots fn the report.

ldentification of "the lots (by fnspection lot {dentification, code

part number and date of completion of group B testing).

¢. Certvification for eacn device style which has teen qualified, stating tnat
at least two lots have deen manufactured utilizing the design ang
construction for #hich qualification i3 valid during the l2-conth reporting
period.

" - -
hun ey
— S e S St
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The report shall eiso fnclude certification that the design and construction of the
product was verified and found to be idemtical to the style for which qualification
approval was valid. If the summary af test results indicates nonconformance with tne

requirements af this specificaticn and corrective action acceptable To the qualifying
activity rhas not been taken, action may be taken to remove the failing product from
the qualt{fied products list. Failure to subait the summary report within 30 days
after the end of l2-panth period may result {n loss of qualificatiaon far products
within that capacitor's group. [n addition to the periodi¢c submission of {aspection
data, the manufacturer shall within 30 days nuiiry the qualifying activity at any
time during the .2-month period that the inspection data fndicates inability af the
qualified product to meet the requirements of this specification. 1If during two
consecutive reporting periods there has been no quality conformance inspection of
product within a quaiified technology, the aanufacturer may, at the discretion of the
qualifying activity, be required to submit a representative product(s) of that
qualified technology to complete testing in accordance with the qualffication

requi rements. 1In this case the praduct submjtted must comply with the baseline for
each dielectric type.

4.5 In-process inspection and quality conformance inspection.

4.5.1 In-process inspection. £ach production lot of parts shall be inspected in
accordance with table VI{I. The use of neutron radiography or uitrasonic examination
shall be as specified in baseline documentation. Other screening examinations may be

applied at the option of the manufacturer, as documented and approved by the baseline
(see 3.3).

4.5.1.1 Rework. Rework 1s not allowed on any operations including and subsequent
to the formation of the slurry, except for marking and lead rework.

TABLE VIII. In-process ianspection.

1 f{leaded capacitors only}
]

' - IRéquirement | 1est method | Sample
1 Inspection 1 paragraph . paragraph size [
[ 3 ] [} {
i ] ] | ]
i1Nandestructive internal examination 1 3.5 1 4.5.1 1 1002
i ] 4 i 1
1Pre-termination destructive physical analysis 3.6 t 4.6.2 1 Table XII |
i | 1 ] i
1¥Yisual examination 1 3.7 ' £.6.3 1 100% f
0 1 ' ' ’ 1
1Pre.encapsulation terminal strength 1 3.8 i 4.6.4 1Table X111
' ' ' '
] 1 i ]

4.5.2 1lnspection of product for delivery. inspection of product for delivery
shall consist of groups A and B Tnspection.

4.5.2.1 1lnspection lot. An {aspection/production lot shall be of one design as
specified in the Daseline documentation. As a minimum requirement, the lot shall
consist of all the capacitors of a single nominal capacitance/voitage rating of one
design, from the same dielectric material batch, and processed as a single fot
through all manufacturing steps on the same equipment, to the same baseline/revision,
ang identified with the same date ang Tot code designation. The lot may contain all
availaple capacitance tolerances for the nominal capacitance value (see baseline

documentation for BP characteristic). 1n addition, the Jot shall conform to the
following:

a. Raw materials such as end terminatiens, ceramic raw material, bingers,
electrode ink, snail be traceaple to the same lot or -Datch ang be from the
same contractor.,

D. A ot number shall be assigned before electrode printing (inking) ano se
fanufagtured Yrom tne same siurry and cast on the same bely or comparacie
equipment {(see 3.4).

i2
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c. A single @iz of a basic ceramic forasulation fired th}nugh one kiln with one
temperature profile during tne process, wita constant dielectric aesign,
with, 1a general, no core than 20 percent variation in the number of active

dielectrics being assenbied in one continuous dufldup.

Sublots may be

4allowed to provide a spread in capicitance value to {mprove the yielc. This
will noroslly be done in the case of tight toterances and low capacitance.
In some cases, more than 20 percent variation in the nubber of active
dielecirics may be reouired in these circuastances (see 1.3).

d. End terminaticn material shall be consistent fn formulation and traceable to
a single batch and shall be fired in the same kiln with no temperature
adjustoent during the arocess. All parts shall enter the kiln in one
continuovs operation/run for end termination firing.

e. Lead attachoent solder shall be of 2 unifors composition from a single

) sypplier with 4 oiniaum melting point of 260°C.

f. Lot 1dentity shall pe maintained from the time the lot is assembied to the

tiwe 1t s accepted.

g. The Yot date code (LDC} sha)ll be added after firing and prior to end
teraination for leaded devices, and after end termination firing for non-

leaded devices.

4.5.2.2 G6Group A inspection. Group A inspection shall consist of the inspection
specifies in table 1X. Failure to meet POA shall cause the lot to be rejected.
Suzpary of group A dates shall be forwarded to purchaser with parts.

TABLE !X. Group A inspection.

I[nspection paragraph

| Kequi rement,; iest method: Saople

Subgroup 1

]
paragraph . size ' POA

1

]

]
100% 15ee tabley

1
[
' ) 1
] ] ]

+ Thermal shock and voltage 1 3.10 | 4.6.6.1 1

3 conditioning 1/ ' ' 4.6.6.2 ' 1 xiv 1

i Voltage conditioning @ B5°C 2/ ' 3.10 ¢ 4.6.6.3 « 100 1 X1¥Y POA

1 = 1 1 1 ioverall

' ' ' 1 1req. only,

J 1 ] ] ] ]

+ Dielectric withstanding voltage ' 3.12 1 4.6.9.1 s 100% ' '

' (owy) ' ' ' 1 '

i+ Insulation resistance © 25° (1R} ' 3. 14 1 4.6.10 v 100% 1 '

+ Capacitance 3/ ' 3.11 v 4,.68.7 ' i 1

v Dissipation factor ‘ 3.12 1 4.6.8 ' ' 1

1 Racfographic inspection (encapsulatad, 3.9 1 4.6.5 ' i 1

' capacitors onty) i 1 ) 1 t

' H 1 ‘e [ '

1 Sybgroup 2 ' 1 ' ) !

« VYisual and mechanical tnspection; t 3.1, 3.4, ¢ 4.6.3 1 .65 AQL +  AQL '

1 material, physical dimensions, 1 3.24, ana 1 rievel 11 ,

' design, construction, marking, ' 3.25 ' ' : '

i and workmanship 1 1 ] [ i

| ] ] ' 1 ]

tSudgroup 2 1 | I 1 t

1 Destructive physical analysis ' 3.1§ v 4.6.11 1 See table; See tadle,

' 1 1 ' L 4 B ' X1l 1

[} ¥ i ] ] ]

1 Sudbgroup ¢ ) 1 ) ' t

+ Dielectric withstanding voltage ) 3.13 e 4.6.9.2 1 .65 AQL » AQL '

: (Dwy) i P i vlevel 11

' (CxS26 only} ' 1 ' ' .

! ] [] 1 ] ]

i/ For solder coated nonieaded Capacitor chips, thermal shock and voltage
conagitioning per 4.6.6.1 ang 4.6.6.2 may be performed prior to addition of fina)
aetallization:; and §f performed, shall not be required during group A.

2/ Yoltage concitioning at 85°C i3 only required for solder coated nonleaaed
capacitor chips that had voltage conditioning performed prior to final
oetaliization.

3/ After voltage conditioning, stabilize at 25°C for 10 nours miniaum, 24 hours

oaajaus before CAP or OF measurement.

Source: http://assist.dla.mil Download4d: 2020 05 04T15:28Z
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4.5.2.3 Group B inspection. Group B inspection shall consist of the tesis
specified {n table X and shall be performed on sample units Ffrom lots which Save been
sybjected to and have passed Group A inspection. Copies of Group 8 data shall be
forwarded to purchaser with parts. Parts may not be shipped until the conclusion of
1,000 hours of 1ife test. 4,000 hour data shall be provided the qualifying activity
every six months, for information only.

X. Group B inspection.

Kequireament, est metnod, 3aaple Accept/

4

inspection paraygraph | paragraph ; size 1 reject
]
1

]
L]
1
] 1 ]
1

Subgroup 1

'

i

I }

] 1

t ' ! 1 t
1 Thermal shack ' 3.10 + 4.6.6.1 1Table XY1,Table XV,
1 bLife test 1 3.23 v 4.6.19 1 Table XVi,;Table XVYI,
1 1 ] ] 1 ]
1Subgroup 2 i 1 i 1 '
v Humidity, steady state, Jow voltage . 1.20 1 4.6.16.1. 12 ) 0 [
1 1 ] ] ] i
1 Subgroup 3 i L \ 1 |
1 VYoltage temperature-limits) same t 3.19 ) 4.6.15 ) 12 ' 1 ]
+ Moisture resistance saaples 3.20 1 4.6.16.2 } 1
] 4 1 1 1 t

4.5.) Perfodic inspection. Periodic inspection shall consist of group C
inspection. FExcept wnere the resuits of this specification show noncompliance with
the applicable requirements, delivery of products which have passed group A and B
inspection shall not be delayed pending the results of these periadic iaspectiaons,
Group C data shall be submitted to the qualifying activity every six months.

4.5.3.1 Group C inspection. Group C inspection shall coensist of the tests
specified in tabie X1 in the order shown. 3Sampies having group C testing shaii be
selected from Jots that have passed group A and have been submitted for group B
inspectian. Twelve samples shall be selected every two months. Capacitance values
wanufactured during the period shall be represanted as far as practical in at ieast
the approximate ratio of production.

A1 € w7 [ ad ~
AQLE Ab Gruupy w

nspection.
] 1 ¥ 1 Number | NUmDEer of |
' Inspection 1Requirement; Test method;of unfts ;defectives:
i 1 paragraph , paragraph : to be ipermitteq
1 1 ) 1inspected; 1
1 ! H i 5 4
] ) ] 1 } 1
tSubgroup | - Leaded devices 1 1 C ' '
1+ Terminal strength ‘ 3.1lé v 4.6.12.1 ' i
+  Solderability v 3.17.1 r 4.6.13.1 12 1 i I
1 Resistance to soldering heat r 3.18.1 v 4.6.14.1 i 1
1 Solvent resistance \ 3.22 1 &4.56.18 1, ' 1
1 | ] ] | 1
ySubgroup 2 - Chfp devices | 1 i i [
1 Terminal strength 1 3.18  4.6.12.2 12 1 i
+ Solderability  3.17.2  4.6.13.2 |} 12 -} 1 1
1 Resistance to soldering heat t 3.18.2 1 4.6.14.2 ' 1
1 t 1 1 | 1

4.5.3.2 Disposition of sample units. Sample ynits which have been subjectea to
group B &no { tnspecticn snail not be delivereada on the contract. These samples shall
be maintainea by tne minufacturer for a minimum of 5 years.

j —
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4.5.1.3 \Moncoampliance. If a sample fails to pass group C inspection, the
sanufacturer shall notify the qualifyiny activity and cognizant inspection sctivity
of such failure anc take corrective action on the matertials or processes, or both, €s
warranted, and on al% units of product which can be corrected and which were
manufactured under essentially the saoe conditions, with essentially the sanme
ovaterials ang processes, and which are considered subject to thne same failure.
Acceptance and shipment of the product shall be discontinued unti} corrective action,
dacceptable to the Goverruent, has been taken. After the corrective action has oeern
taken, group C ¥nspection i1hall be repeated on acdaitional saople units ‘all
inspection, or the inspection «hich the original sample failed, at the option of the
quslifying activity. Group A {and B 1f applicable} inspection may be reinstituted;
however, final acceptance shall be withheld until the ?roup € iaspeczion has shown
that corrective action was successful. In the event of failure after refaspection,
fnforaation concerning tne failure and corrective action taken shall be furnisned to
the cognizant inspection activity and the qualifying activity.

4.5.4 Inspection of packaging. The saopling and ingpection of the preservation,
pscking and container DarKking sgall be in accordance with the requirenents of
Mt .

4.6 Methods of inspection.

4.6.1 Nondestructive internal examination (see 3.5).

4.6.1.1 Neutron radiography (see 3.5.1). Capacitors shall be subjected to neutron
radfography as specifiec i1n appencia L and as defined tn baseline documentation

{see 3.3).

4.6.1.2 Ultrasonic exanination {see 3.5.2). Capacitors shal) be subjectea to
ultrasonic examination as specified 1n appendiz C and as defined §n baseline
documentation (see 3.3).

4.6.2 Pretermination destructive
examined as specified 1n tiA standarcg

hysical analysis (see 3.6). Capacitors shall be
end 1n accorcance with tadble XI1I.

TABLE XII. ODestructive physfcal analysfs sample size.

. ) Lot size i+ Mintaoum saople size , Accept | Reject
L] ] 1 1 ]
1 l - 200 is 1 1 [} r4 )
1 ] [} [ ] ]
' §01 - 1,200 20 ' 1 ' 2 '
] ] [} ¥ ]
v 1,201 < 18,880 32 ' é ' 3 I

4.6.3 Visual exaoination (see 3.7). Capacitors shall be 100 percent exaoined
under nagnification as specifiea 1n the applicable appendiz and shall meet the visual
requirenments of appendia G-for lesaded capacitors and appendsx 0 for nonleaded
capacitors.

) (see 3.8},
in accordance wizn

4.6.4 Pre-encapsvlation termninal strength {(leaded capacitors onl
Capacitors sna De examinead as specified I1n appen
taple XIII.
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TABLE XIII. Pre-encapsulation terminail sirength.

o 11.0 #.1 kg (2.2 1bs. )
/ ahichever 1§ jreater, up L0 2 pleces maxigum.

v Lead confyguration  Lead Suil @yniaum ; Sample s1ze i
[} t ] [}
I Radla: per lTead 1c.0 v kg (4.4 Thsohy 10 or &2 17
v 1 1 [
+ Axial per lead 12.0 #.2 kg (4.4 1bs.}y 10 or 23 1/
f 1al) styles except ' 1
L 1CKS11 and CX3S12 ' 1
] ¥
EY

4.6.5 Radiographic inspection (encapsulated capacitors onliy). The leaded
capacitors shall be radiograpned in accordance with 3.9 and appendix F. The
following details shall apply:

a. WNumber of views: (See appendix F, figure F2).
Radial lead style capacitors - one view perpendicular to the plane of the
leads. !
Axial Tead style capacitors - two views perpendicular to the plane of the
leads, with the second view made after rotation of the capacitor 90° aroung

its own axis.

b. Inspection of films: The films shall be inspected on & back-lighted
f1luninator using a minimum of 10X magnificatian.

€. ‘Defects: C(apacitors conteining any defects as specified in 3.9 and appendix
F, figure F3 shall be rejected.

d. Summary data of inspection results: A summary of the results of
radiographic inspection (number of parts fnspected, number accepted, numper
rejected) shall be included on the report of group A tnspection furnisheg
with each shipment of capacitors.

e. Retention of films: Radiograph films and test reports shall be retained by
the manufacturer for 4 minimum period of 5 years.

(23

alo
—

1

ole

4.6.6 Thermal shdck and volta
subjected to the tests of 4.5.5.
ind X}.

ae ndf ti n'rg{ ng [zae 3
ge d1 aning (s K
1 q 1

0
.0.6.4, as app a

1
an ¢

4.6.6.1 Thermal shock. Capacftors shall be tested in accordance with method 107
of MIL-STOD-I0Z. The following details shall apply: .

4. Test condition - A, except that in step 3, sample units shall be tested at
+125°C.

b. For qualification testing: 100 cycles of thermal shock.

€. For group B testing: 20 cycles of thermal shock.

d. For group C testing: 100 cycles of thermal shock.

4.6.6.2 Vvoltagye conditioning (see 3.10). VYoltage conditioning shall be started
after compl@tion of the thermal shock teést. The voltage conditianing shall coansisst
of applying twice the rated voltage to the units at the maximum rated temperature of
125°C for 2 minioum of 168 hours and & maximum of 264 hours. The vol tage
conditioning may be terminated at any time during 168 hours to 264 hour time interval
that failures {blown fuses or less than 953 voltage) meet the requirements for the
POA during the last S0 hours listed in table XIV. Voitage shall be applied and snalj
reach maximum value within one second, maximum. To assure that at least 953 gf tne
applied test voltage is maintained for the duration of the exposure period, the
following circuit snall pe used. After completion of the exposure period, tne unit
snall de allowed to stavilize at room temperature {25°C). After stabilizatign at
rogm Ifemperature, the gieleciric withstanaing voltage ana iasulation resistance shali
De measured s specifiea in 4,6.9 &ng 4.5.10, respectiveiy., Afier medsurement oF
dieleciric witnstanging voltage and insulation resistance at 25°C, tne unit snall be
stapilized 2t marimum rated temperature a4ng insulation vesisTance measurea. A&fter
Alicwing the unit to stadilize at room temparature for 10 hCure miajmum, thne
capacitance ang aissization factor shall pe measured as specifiza in 4.5.7 and 4.5.8,
respectively. Lf zne voltage czngitioning tas: 15 performeg with ingividual fusas 1m
serieg with ench part, any part tested in 2 zoSitien wnere a Fuse fails snell be
testes for imsylacicn resistence and dielectric withstanding voitage. [T tne gpart
mgets the initial requirements for {rsulation Tesistance ang dielactric withstanding
voliage, the part shall be rejected but shall mot count wgainst the percent defective
2tlowed in table Xiv.
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4.6.6.3 Vvoitage conditioning 4

{see 3.10). oltage conditioniang | 13 Applying Tw ]
rated voitage to the units 4t 857 for 48 hours. The voltage conditioning circuit
and measurepents of capacitance, dissipation factors, dielectric «ithnstanding voltage
and insulation resfistance at 125°C snall be the same 43 that cdescribea in paragrapn

| AT
i -’—Yll 111 1
! TTTTT..3

1. The power supply shall be capable of providing a minioun of twice the rated
voltage of the capacitors at a fault cyrrent of 30 oA minimum,

2. The current liciting device shall be & resistor and/or a fuse. The current
shali be limited to no Tess than 30 mA and no core than 10 A,

3. There snall be a voltage monitor that will trigger an alarm and shut off the
test {f the applied voltage drops by more than S percent.

4, Fuses shall be optional and resistors shall not be allowed. If the fuses are
used, the total) resistance of ths fuse, connections and the connecting wires
shall not exceed 50 ohms at -125°C

5. The capacitor bank shall be no less than ten (10).

FIGURE 4. VYoltage conditioning circuitry.

TABLE XI¥. VYoltage conditioning POA.

i ' 1 '
' Style 1 POA overaill ' PDA Tast 50 hours '
' ' [ i
' 1 ' ' .
' CxS05 ) H) ) 1 unit or O0.12 P
' CKsS06 \ k8 1 1 unit or 0.13 '
1 CxsgQ? ' 5 v 1 unit or 0.2 '
i cxs2s 5% i 1 unit or 0.2% i
' Cxsll} ' . 1 1 unit or 0.1%2 '
' Cksl12 ' . 1 1 unit or 0.13% |
' CKXS514 \ H 1 L unit or Q.13 '
' CKSls ' 5% t 1 unit or 0.2% +
' Cxs16 ' % v 1 unit or 0.23 '
1 Cxss1 1 - 1 1 unit or .1% [
) Cxs52 ' I v 1 unit or 1% '
' Cks55) ' - v 1 upit oar 1t 1
' Cxs54 ' > 1 1 unit or .1% '
' 1 ' s

Source: http://assist.dla.mil Downlokdied: 2020 05 04T15:282
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4.6.7 Capacitance {see 3.11). Capacitors ;hall be tested in accordance with
methed 305 of MlL-510-202. Ine folIoulng detail and exception shall apply:
4. .Test frequency ~ 1 meyahertz «100 kHz when the acm{nal capacitance is 100 pF
or less for BX characteristics and 1;000 pF or less for BF characteristic.
1 kHz =100 Hz when the nominal capacitance {s grzater than above.

b. Voltage - a root-mean-square potential of .0 0.2 valts for 1 kHz
measurements and less thaan 1.0 volts for 1| miiz measurements.

NOTE: Following a dielectric withstanding voltage or fnsulation resistance test,
capacitance measurement may be aelayed for a period of up to 24 hours.

4.56.8 Dissipation factor (see 3.12). The dissipation factor shall be measured
with a capacitance bridge or other suitable method at the frequency and veltage
specified In 4.6.7. The inherent accuracy of the measurement shall be #2 percent of
the reading plus 0.1 percent dissipation factor (absolute} unles otherwise
specified. Suitable measurement techniques shall be used to minfaize errors due to
the connections between the measuring apparatus and the capacitor.

4.6.9 Dielectric withstanding voltage (see 3.13).

4.6.9.1 Dielectric. Capacitors shall be tested in accordance with method 301 of
MIL.S5T0-2027 The following detatls shall appiy:

4, Magnitude and nature of test voltage - 250 percent of the dc rated voltage.

b. Duration of application of test voltage - 5 t1 seconds. The test voltage
shall be raised from O to the specified value within | second, maximum.

c. Points of application of test voltage - Between the capacitor.clement

termainals.

A ilimitfoun walua AF auwmaa +
L* Y LA AL LI | TEIYS Wi FET YT L d

milliamperes.

e. Examination after test - Capacitors shall be examined for evidence of damage
and breakdown.

—

| 1 ha 1imdead h
By U rimY bmA W

L]
.
N

Body fnsulation. Leaded capacitors shall be tasted as specified in
ith the fallaowing exception:

a. Points of application of test voltage . Capacitors shall be wrapped with 2
conductive tape or foil so that the conductive tape or foil shall not be
iess than 0.062% inch and not more than 0.125 inch away from the lead
wires. A dc potential of 500 VYdc shall be applied between the two leads
connected together and the tape or foil for a perigd of 5 =1 seconds. The

test circuit shail be so arranged that the surge current does pot exceed
S0 mA.

4.6.10 Insulation resistance (see 3.14). Capacitors shall be tested in accorcance
with methoa 302 of MIL-310~202. The ?olfnwing dertails shall apply:

4. Test potential -~ Rated voltage.
b. Special conditions -« [f a failure occurs at a relative humidity abave 50

percent, the {nsulation resistance may be measured again at any relative
huaidity less than 50 percent.

c. Points of measurement - Between the mutually insulated pofints.

4.6.11 Destructive physical analysis (see 3.4.1 ana 1.15). Capacitors shall pe
exasined as specified 1n LIA Standarada A5-4589 and 'n accordance with table XI1.

4.5.12 Terminal strength (see 1.16).

4.6.12.1 Terminal strength (leaded capacitors) {(sees 3.16). Capacitors shall be
tested in accoraance with methad 211, HILS3VU-20Z. The following details ang
exceptions shall apply:

a. Test conditiaa - A,

{1} Method of holding - Capacftors shall be held by one terminal and the
ioad snal) be applieqg gradually to the other -terminal.
{2) Applied force - 2 2.1 kilograms.
. Tect conasition - €, 2pplicanle to radial-lead units only.
Test condition - D, Applicanle to axial-lead units anly.
Examination after test - Capacitors snaill de visually axamined for evidence
of loosening ar rupturing of the terminals.

o N oo

8
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4,.6.12.2 Terminal strength (ronleaded capacitors) {see 31,16}, Capecitors shall be
tested in accordance with method 211 of NIL-510-202. 1The following details ana
exceptions shall apply:

a. Test condition A.
(1) Capacitors shall have nafl head, ltesd wire (.020 to .025) attached as
shown on figure 5, prior to pull test.
{2} Method of halding - Capacitors shall oe held by one termina) and the
load shall be applied gradually to the other terminal.
). Applied force - See figure 5.
b. Examination after test - Capacitors shall be visually exaoined for evidence
of ‘loosening or rupturing of the tercinals. Breakage of lesd wire or solder
interface, which does not expose ceranric, shall not constitute a failure.

I

=T =

T—_
d

NKail head Aoplied
Style diamater force

Cxssi .040 +.005 1 kg =.1
CKSS52 {.040 =.005 1 kg =.}
CK553 | .045 =.005 2 Kg =.2
CKS54 | .045 =.005 2 Kg =.2

FIGURE 5. Lead attachment for chip pull test,

4.85.1) Solderabtlity (see 3.17).

4.5.13.1 Solderability for leaded capacitors {(see 3.17.1). Capacitors shall be
tested in accordance with method 208 of MIL-S1D-202. Iwo terminstions shall ve
tested.

4.6.13.2 Salderabi{lity for nonleaded capagitors (see 3.17.2). Capacitors snall be
tested in accordance with cethod 208 of MIL-57D- . e tollowing details and

exceptions shall apply:

« Solder shal) be $Sn62 1n accordance with QU.5-571.
. Each chip capacitor shall be immersed 4n molten solder to & depth of .020
*.010, -.000 inch.

. Nuober of terminatfons to be tested - 2.
. Examination of terminations shall be in sccordance with 3.37.2. 1n case of

dispute, the percent coverage with pinnoles or exposed termination material
shall de deterainad by actudl! medsursasnt in these areas, 43 coopareo to the
total areas.

oe

an

4.6.14 Resistance to soldering heat (see 3._18).

4.6.14.1 Resistance to soldering heat for leaded capacitors (see J.18.1).
Capacitors sha be tested i1n accordance wit
following details and exceptions shall apply:

4. Capacitors snall be {anersed using procedure 1.
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b. ODepth of immersion in the molten solder - To within 0.050 inch from tre
capacitor hody (see figure 6}. .o

€. Test condition - 3, except that the iaomersion duration shall be 20 #l
seconds.

d. Cooling time prior to measurement after test - 10 *1, -0 minutes.

e. Measurements before %test - Capacizance, DOF and IR at 25°C shall be measured
and recorded as specified in 4.6.7, 4.6.8, and 4.6.10.

f. Measurements after test - Capacitors shall meet the requirements of 3.18.1,
capacitance, disssipation factor, and insulatfon resistance at 25°C shall be
measured and recorded as speciiviceu in &.6.7, 4.8.8, and 4.6.10, respectively.

NOT LESS THAN
0.050 INCHES 1

Ty N
[~~~ LEVEL OF MOLTEN SOLDER

[ =

SOLDER POT

FIGURE 6. Depth of immersion in molten solder.

4.6.14.2 Resistance to soldering heat (nonleaded capacitors) (see 3.18.2).
Capacitors shall be tested in accordance with method 210 of MIL-51T0-202. 1The
following detatls shall apply:

4. Capacitors shall be immersed using procedure 1, two times.

b. Test condition - 8, except the solder temperatyre shall be 230° +5, -0°C and
the duration shall be S5 *1, -0 seconds.

€. Cooling time prior to measurement after test - 10 ainutes minimum and up to
24 hours maximum.

d. Measurements before test - Capacitance, dissipation factor, and {nsulation
resistance at 25°C shall be measured and recorded as specified in 4.6.7,
4.6.8, and 4.6.10, respectivealy.

e. Examinatfon and measurement after test - Capacitors shall meet the
requirements of 3.18.2. Capacitance, dissipation factor, and insylation
resistance at 25°C shall be measured and recorded as specified in 4.6.7,
4.6.8, and 4.6.10, respectively.

4.56.15 Voltage-temperature limits (see 3.19). The temperature of each capacitar
shall be varied as specified in table XV, Capacitance measurements shall be made at
the frequency and voltage specified in 8.58.7. The dc rated voltage specified in
table X¥ shall be maintained on the capacitor during steps £ to G inclusive.
Zapacitance measurements shall be made at each step specified in table XV and at Five
intermediate temperatures between steps B and G To estaplish a true characteristic
curve. Capacitors snall be kept at eacn :temperature until temperature equilibrium 3is
dttiined. .

§.6.1%.1 Vol:iagqe-temperature limits for quality conformance inspecticon.
Capacitance measurements snall be made as soecified In #.6.7 eacect thet the
medsurements snhall be made only for steps C, O, E, and G of table XVY.
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-55 2
\ .
Reference point.

TASLE ¥v, Vvgoltages-temparaturs ligit cycle.
[} [ ] ]
1 Step 1 VYoltage, dc 4+ . Temperature “C ,
] [] ] 1
' 1 ' '
' A ' none ' +25 2 '
] ) ] [}
' 8 ' none ' ~55 2 '
| ' ' '
1 €17 none 1 *25 2 '
] ] ] ]
' 4] ' none ! +125 2 [
] ] ] ]
' E ' rated ' +125 2 '
1 ' 1 i
' F ' rated ' *25 2 \
' i ' . '
1 (1 ' ratedg [ [
' \ '
i/

4,.6.16 Moisture resistance {see 3.20).

4.6.15.1 Humidity, steady state, low voltage. Capacitors shall be tested in

accordance with oethod 104, condition A of MIL-STD-202. The following details ang
exceptions shall apply:

NOTE: At no tioe during test shall voltage greater than 1.5
volts be applied t0 any capacitor under test.

Initial measurenents - Not applicadle.

Tests - Capacitors shall be subjected to an environment of 85°C witn 85
percent relative huoidity for 240 hours minimuas. Cycling shall not be
performsed. A dc potential of 1.5 volts maaximya shall be applied
continuously through a 100 kilonm resfistor.

final measureoents - Upon coapletion of above tests, remove capacitors from
¢chamber and aijow t0 dry and scabitize at 25°C before perforning {nsulation
resistance (1R) through & 100 kiloho resistor at 1.5 ¥ maxioun, capacitance
and dissipation factor in accordance with paragraph J.11, 3.12, and 3.14,
Yisual examination - After fina) ceasurements, the capacitors shail de
exanined for evidence of sechanical demage and oblfteration of marking.
Leads may be attached to chip capacitors for mounting and loading purposes.
Mechanical loading is acceptable.

4.6.16.2 Moisture resistance norasal voltage. Capacitors shall be testec in
aceorgance with oethod 106 of MIL-ST0-20¢. iFe following detafl and eaceptions shall

apply:

noie
P

Nuaber of cycles - 20 continuous cycles.

Tests - During the first 10 ¢ycles only, a d¢ potential of 50 volts shall pe
applied across the capacftor terminsls. Once each day, & theck shall bde
perforned to detersine whether 3 capscitor has shorted. VYidration cycle of
step 7b shall not be performed.

Fina)l measurement and exanination - Upon conpletfon of step & of the final
cycle, capacitors shall be measured for capatitance, dielectric withstanding
voltage, and fnsulation resistance as specified in 4.6.7, 4.6.9, and 4.6.10,
respectively.

Leads oay be attached to chip capacitors for mounting and toading purposes.
Mechanical holaing 13 acceptadble.

IR at 1.5 volts shall be calculated and compared to specifieq value at rateo
voltage. IR shall not &e less tham 50 percent of the initial 25°¢C
requirenents.

Inftial measurements - Not applicable.

21



4.6.17
shall be

Downloaded from http://www.everyspec.com

MIL.C~123A

¥ibration., high frequency {leaded cipacitors only) {(see 3.21). Capacitors
tested 1n accordance wit sethod 2U% o? HI[-SIU-EUQ. The fToilowing details

and exceptiaons shall apply:

4.5.18

Mounting - Capacitors shall be rigidly mounted onr a mounting fixtyre by the
body. The Jeads shall be secured to rigidly supported terminals, so spaced
that the lTength of each lead from the capacitor is aproxfmately 0.275 (ach
when acasured from the edge of the supporting terminals. Leads shall be
within 15° of being parallel. When securing leads, care shall be taken to
avoid pinching the leads. Tha mnynting fixture shal?l! be so constructad as
to preclude any resconances within the test range. An examination of the
@aounting fixture shall be wade ¢n & vibrator. If any rescnant frequencies
are observed, adequite steps aust be taken to damp the structure.
Electrical load conditions - Oyring the test, a dc potential equal to 12§
percent of the dc rated voltage {see 3.1) shall be applied between the
terminals of the capacitor element ynder test.

Test condition - E {50's), except frequency range of 10 and 3,000 Hz.
Duration and direction of mgtion - Equal amounts of time in each of three
mutually perpendicular pianes (total of 8 hours).

Measurements duriag vibration - During the last cycle in each direciion, an
electrical measurement shall be aade to determine intermittent coatacts of
Q.5 ws or greater duration or open or shart-circuiting.

Examination after vibration - Capacitors shall be visually examined for
evidence of mechanical dawage.

Resistance to solvents (see 31.22]}. Capacitors shall be tested in

accordance with method £Z15 of MIL-3TD-202. The following detafls shall apply:

a.
b.
c.

4.6.19

The marked portion of the capacitor body shall be ' brushed.

The number of sample units to be examined shall be as specified in table VII.
Capacitors shall be visually examfned for evidence of mechanical damage and.

obliteration of marking.

Life fat elevated ambient temperature) {see 3.23). Capacitors shall be
tested in accordance with method 108 OF NIL-S1D0-202. The Tallow{ng details and

exceptions shall apply:

Distance of temperature measurements from specimens, in inches, not
applicable.

Test temperature and tolerance - +125° +4, .0°C.

Capacitors shall be subjected to the voltage and circuft specified in
4.6.6.2.

Test duration - 4,000 hours for qualification and 1,000 hours for group B.
Measurements during and after exposure - At the conclusfon of 250, 1,000,
2,000, and 4,000 hours and while the capacitors are at the applicable
high-~test temperature, the ifnsulation resistance shall be measured as
specified in 4.6.10. At the option of the manufacturer, the units wmay be
{amediately transferred {period of transfer not to exceed 15 afnutes) to
ancther chamber maintained at the same temperature for the purpose of
measuring fnsulation resistance. The {nsuylation resistance ceasuresent

shall be made only after the units have stabilized at the test temperature,
Tha mamary

The capacitors shall then be returned to the inspection conditians specified

in 4.3 and shall be visually examined for evidence of mechanical damage and
obliteration of marking; insulation resistance, capacitance and dissipation

tactor, shall be measyred as specified in 4.6.7, 4.6.8, and 4.6.10,
respectively.

TABLE x¥1. Ljfe test.

250-4 000 hours

] ] i ]
1 Lot size 1 Minioum saaple stze ~ Accept 1  Rejecti
] 1 [] ] ]
1 ] 1 ] 1
I 1 - 1,200 , 25 : 4] § 1 i
] : 1 ] ] 1
1 1,201 - 10,000 a0 1 1 1 2 '
1 ] 1 ] 1
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§. PACKAGING

5.1 Packaging requirements. The requirements for packaging shal) be in accordance
with MIL-C-39028.

6. MNOTES

6.1 Ordering data. Acquisition documents should specify the following:

¢. Title, number, and date of this specification.
b. Title, nuober, and date of the applicadle specification sheet, and the
complete part number {see 3.1}.
¢. Lead length, {f different froa that specified (gee J.1}). Lead Yengths oeay
. be 4 minimua of one fnch long for use in tape and reel automatic insertion

eGuipaent, when specifi

6.2 Qualiffcation. With respect to products requiring qualification, awards will
be made only for products which are at the time set for opening of bids, qualified
for fnclusion in the applicable qualified products 11st, whether oF not such products
have actually been so listed by that date. The attention of the contractors is
called to this requirement, and sanufacturers are urded to arrange to have the
products that they propose to offer to the Federal Government tested for
qualification in order that they may be eligible to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the
qualified products tist is the George . Marshall Space Fiignht Center, National
Aeronautics and Space Adainistration, Code EGO2, Marsha)) Space Flight Center,
Aiabama 35812; however, information pertaining to qualification of products may be
obtained from the Defense Electronics Supply Center {DESC-E}, Dayton, Ohio 45444,
Application for qualification tests shall be made in accordance with S0-6 "Provisions
Governing Qualification” {see 6.2.1).

§.2.1 Copfes of SD-6 "Provisfons Governing Quatification” may be obtained upon
application to Comomanding Officer, Naval Publications 2nd Forms Center, 5801 Tabor
Avenue, Philadelphia, Pennsylvania 15120.

6.3 Case insulation. 1t {s not intended that the case insulation be subjected to
sustained voltage in excess of 150 percent of the dc rated voltage of the capacitor.
Supplecentary iasulation should be provided where the case may come n contict with
higher voltage.

—— =
6.4 Changes from previous {ssue. Asterisks are not used in these revision to
fdentify changes with respect to the previous issue due toc the eaxteasiveness of the
changes. :

Custodians: L Prepar
Alr Force - 1% NASA
NASA - HA

ing activity:
- WA

Review activities: (Project 5910-1417)
Aray - ER
Navy - EC
Afr Force - 11
GLa - S~

Agent: ) ) .
DLA - ES

23
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PROCEDURE FOR QUALIFICATION INSPECTION
Al0. SCOPE

AlD.1 Scope. This appendix details the procedure for submission of samples, with
related data, for qualification inspection of capacitors covered by this
specification. The procedure for extending qualification of the required sample to
other capacitors covered by this specification is aliso outiined harein, Tharse chai’
be no combining of styles, operating voltage or characterissic, s&ch shall be
qualified separately. This appendix is & ocandatory part of the specification. The
inforoation contained herefn is intended for compliance oanly. )

A20. Applicable documents. This section is not applicable to this appendix.
AJ0. SUBMISSION

A30.1 Qualification based upon similar established relfability (ER) style. The
manufacturer seeking qualification for a LKS style who is qualifiea to 'RI Tailure
rate level of a similar ER style (see table XVII) shall submit te test the highest
capacitance value in each voltage rating and characteristic. The qualificaton sample
shall consist of 44 pieces of each division above for leaded styles and 92 pleces of
each division for nonleaded styles. The four 44 piece samples will bDe the total 176
piece required for leaded style qualification per table YII. The two 92 piece
sam?les :il1 be the total 184 pleces required for nonleaded style qualification per
table ¥YII.

TABLE X¥1iI. Similar ER styles.

+

1 1 STmiiar {1 T ataitar 1
: CKS style { style {: CXS style { style :
| I Il i i
i CKSD5-BP | CCROS Il CxSl4a-gp | CCR77 |
| CKS05-BX ] CXROS Il CK514-8X l CKR14 |
I CXS06-3P i CLROG 11 CKS15-8P i CCR78 |
| CKS06-BX 1 CXRO6 Il CKkS$S15-BX | CKR15 |
| Cxs07-8P | CCRO7 1l CKS1&-8P | CCR79 |
| Cck507-8X |  +---- |l CKS1l6-8x | CKRi6 |
| CKS11-8PpP | CLR7S Il CKkS26 | CXRO&6 |
I CXSi1-3x | CKR1ll Il €xs51 { CORO1 |
1 CXS§512-8P | CCR76 Il CKks52 l CORO2 i
! CXSiz.pXx i CXR12 11 CKRS53 | CORO3 i
: : :: Cx554 : CDROAS {

A30.2 Qualification not based upon similar established relfaonility styles. A
sample of the size required in taple VII, of the highest capacitance value in each
voltage rating and characteristic in each style for which qualification 1s sought

shall be submitied. For example, style CRS05 shall require 704 total sampie units to
qualify for the entire style.

A30.3 Test data. vhen examinations and tests are to be serformed at a Government
taboratory, prior tc submission, 11 sample units shall pe sudjected to all of the
examinations and tests indicated as nondestructive in table ¥1l. ©Each submissian
shall be accompanied by the test data obtained frem these srxaminations and tests.

The performance of the destiructiive tests by the suppiier on a duplicate set of samplie

units i¢ ancouraged. althouaoh not raacirad A1l tacr dars thall ha cuhmirzag in
s ig¢ ancouraged, t q Lt required. A1l tes: data shail be submittied in
duplicate.
A20.4 Certification of material. “hen sybmitting samplies for quaiification, tne

tontractor shdi! subm.t certification, in duplicate, zhat the materials usesd in his

components dre in accordance with the applicadle specification requiremaents and tne
baseline dacumentatian,

A30.5 Descrjption of items. The manufacturer shall submit » detailed description
of the capacitors being submitted for inspection. inc1uding body, elecirode matarial,
termimal leads. etc.

24
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A40 EXTENT OF QUALIFICATION

A40.1 Res<rictions upon qualification., Capacitance-range qualification shall oe
restricted to values equas to 4and Jess than the capacitince value submitied.
Capacitance-volerancs qualification will be restricted to tclerance equai to and
wider than tne tolerance submitted. DC rated voltage quaiification will oe
restriczed to that submitted. Operating temperature range and voltage temperature
1ioit qualification snall be restricted to that submitted,

)
"
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PROCEIURES FGR THE PRODUCT AND QUALITY AUDIT

B10. SCOPE

Bi0.1 Scope. This appengix provides procedures to the Product and Quality Audit
team for the auditing of manufacturers supplying to this specification. This

appendix Is a2 mandatcry part of the jpecification. The {nformation contained herein
is intended for ccompliance only.

B20. Applicaple dgocuments. This saction is not applicable to this apuendix.
Bl0. INSTRUCTIGNS

B3i0.! Baseline dacument. The manufacturer shall complete the baseline dccument
and sypmit tne required Tnformation to the qualifying activity prior to scneduling
the Product and Quality Audit. It is not intended that the manufacturer s&bmit

proprietary information. Each manufacturer shall provide a detailed process flow
chart which shall include, as a minimum:

a. All major process steps and inspecticon points by destriptive title, document
number and revision.
b. The identification of all critical manufacturing and inspection steps as

determined by the manufacturer in conjunction with the audit team at the
tine of baseline approval.

830.1.1 Chanqges to baseline. The audit team shall compare the latest baseline
dacument t0 The previous Daseline document to assure all changes have been submitted
to the quailifying activity and have been appraved.

a. Minor changes. Any subsequent departure from the approved flow chart (i.e.,
additions or deletions) or changes to the revision status of those processes
or inspections are allowed, provided they do not violate tne changes
prohibited by Section b (major changes). These minor changes shall be
described in general terms to the audit team during subsequent audits. This
action shall result in an update of the baseline document.

b. Major changes. No changes (i.e., substitutions) shall be allowed in the
foiTowing areas without prior review and approval of the qualifying
activity. In these areas partial or total requalification may pe required
as determined by the qualifying activity.

Bielectric formulation

Electrode formulation

End termination formulation

Solder formulation

Lead wire material

Encapsulation material

Capacitor design (i.e., dielectric thickness, number of electrodes,

chip size, except as permitted by the baseline).

(8) Basic buildup system

B30.2  Audits. An initial audit and subsequent periodic audits (every year or as
deemed necessary) shall be performed by the qualifying activity. The auydit shaii
include, but not be limited to, all of the {tems on tne checklist. The results of

any aaditional items that are assesseq shall be added to the checklist for recora
purposes.

S —
~ o Bl PO
S et i s

830.2.1 QDuties of the audit team.

¢- The audit tezm shall review the baseline document for aadequacy andg
completeness prior to the auadit of the manufacturer and Shoula be used as a
baseline/reference during the course of zhe auait.

5. The audit teaw snall verify that all measuring ana tes: equipment is
functioning and calibratad. They shall also verify that test meisuring
procedures ana equipment are suyfficiently aciuraze for tne required test.

26
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-

€. The auait tesm shail typically sample check tweive months of recoras for tne
iteo being certified. In acgaition, the location of the equipment ana the
adequacy of the operating procecure shall oe checkeda and whenever practical,

operations utilizing the equipment and procedures witnessed.

d. The aucit team shall insure that adequate documentation,

trained personne’,

equipment, anda visval aids are svailabie to perfora thne inspections

specified in figure B1.

Check - ;tem

Insp.

Satisfactory

b.

q.
e.
f.

g-.

Yerification of MIL-STD-790 requirements

Flow cnart

Key processes i{dentified with revision

Key inspection identified with revision .
Non-proprietary documents reviewed

. Screens/inspection points identifled

LI

& Lk NS

Baseline - shall describe as 4 cinioum the following:

1. Capacitor design by part number indicating the
following with the necessary tolerance cdefinedg:
dgieleciric type

gielectric thickness

nuober of electrodes

¢hip size
Basic electrode foraulation identification
. Basic end termination formulation identification
. Solder formulation {dentification

+ Lead wire
. Encapsulation material {dentification
. lnternal visuval prior to encapsulation

~ Ohin N
.

Lot ¢control plan (para. 4.5.2.1)
Traceadbility plan

Training plan for QC personnel
Non-destructive test plan
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FIGURE Bl. Certification check list.

Source: http://assist.dla.mil  Downloaddd: 2020 05 04T15:28Z
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HONDESTRUCTIVE PHYSICAL ANALYSIS -
€16, SCOPE

€10.1 Scope. This appendix specifi{es the procedures for tne nondestructive

internal examination of CKS ceramic -capacitors. The test precedures faor both neutron
radiographic inspection (NRI; and ultrasonic examination are inciuded. This appendix

is a mandatory part of the specification. The information contained herein is
intended for compliiance only.

€20. APPLICABLE DOCUMENTS

£20.1 Other publications. The following document farms & part of this
specificatian to the 2xtent specified herein,

AMERICAN SOCIETY FOR TESTING AND MATERIALS {ASTM)

ASTM E-545 - Cetermining Image Quality in Therma} Neutron Radiographic

Testing.

C30. NEUTRON RADIOGRAPHIC INSPECTION (NRI}

C30.1 Purpose. This section specifles procedures and practices necessary for the

successful neutron radiographic inspection [NRI) of ceramic capacitors for
gelaminations.

NOTE: Neutron radiographic inspection of ceramic capacitors for small delaminations
[in the order of .001" or less) required special fixturing and techniques to assure
state-of-the-art deteaction capacity. The prime requirement for this inspection is

careful orientatiaon of the plans af delamination parallel to the axis of the neutron
beam. )

£30.2 HRequirement. Each lot, i7¥ more than one {1) ot of capacitors {s tesied in
any one (T7] fixture, calibrated samples shall be required for each lot.

C30.3 hApparatus.
4. A neutron radiographic facility that shall produce a beam comperised

basically of unscattered, thermaiized neutrons. Gamma radiation, scattered

neutrons and fast neutrons shall be minimized. As a minimum, the beam
romposition shall produce a radiograph with & ASTM £-545-75 index of

N75-15-11., Maximum gamma content will be 2%. The neutron peam shall have

an /0 of at Jeast 250.

Facility fixturing shall provide for alignment of the capacitor fixture

relative to the beam within 0.4°.

€. Radioqraphic film shall be Eastman Type SR-54 or equivalent.

9. Copy film shall be Eastman RP/D or equivalent.

Film holder shalil be a vacuum cassette with a gadolinium metal converter.
Cleanliness is e2ssential to high-quality neutron radiography. The
radiograpny cassettes shall be cleaned prior to each production run. The
film shall be loaded into the cassette in a
or equivalent.

f. Capacitor mounting fizture shall be rugged enough to withstand air shipment
wnile securely holding the capacitors i3 proper orientation. DvaWings for
suitspie fixtures are shawn in figures Cl and C2. The fizxture shall ve mace
of 6061-76 aluminum ana as thin ana unifarm in thickness as practical in the
dirsction of the neutron beam. Alsg inclugeg in this fizture 2re alumi

keys 4nag rubber spacer sirips. The aluminum keys shall fit tightly in tne

fiaturz to assure correct aiignment ¢f the capacitors. The rubber spacer
strips nave 094, .125, .188, and .250 inch square cross Sections ana are
used %o proviae 2 snug fiv ¢F various sized capacitors in the fixture. This
fixture must De maintaineg cie&n with no tape or qum residue 1afT in the
ares of intares: prior t2 lpading the capacitars.

g- Beam purity inaicators ana sensitivity gages per ASTM E-545.
defective part stenaard may de incjuaed as An inaicator.

degogrlpnic viewer snall de provided capadble of vesolving 0.0254 ao (0.0
e,

Taminar-fiow-uitra-¢ciean oerch

in addition, a

28



radnyxyy Kea-§ (e3)dfp 1) 33mony

*Kluo {3Jnsoded 03 133fgns) uojraod Iapyde AN 0) u..aqu:%_- 94U suojsudg  ILON

MIL-C-123A
APPENDIX €

Downloaded from http://www.everyspec.com

o oQc'z! Lo
0 0 O o) (2]
WRRNYIRD Fr e RN 00 400D SN I ARB AN ALY K EKEBE] FINDIDOITY
]
o o o o o )
00c’s
II.-:.-::!::: eei3seve L A K BAD LS NOJONN TN riMoj3030Y |7
0 o o o Q9

29



Downloaded from http://www.everyspec.com

MIL-C-123A
APPENDIX C

RUBBER STOP

I/4 SPACER

CHIPS

1/4 SPACER

CHIPS

10 UNITS INCREMENTS

/4 SPACER

FIGURE C2. Loading :unnel.
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i. Two (2) capacitors previously determined to be pad of the same dielectric
material and size of the parts under test shall be added to the lot for
testing.

J. MNeutron sensitive labeling shal) be used for {dentification of the
capacitors {n the fixturing. This saterfal, which {3 fmprintable with a
typewriter, i{s avafladble from the neutron radicgraphic Facility.

C30.4 Procedure. The neutron exposure time shall be adjusted to achieve a film
backgroung optical density bdetween 2.0 and 2.0. The lower geasity shall be used on
low neutron attenuation capacitors, the higher density on high attenuvation capacitors.

_____ ™y - -
hail ounted such that the

C30.4.1 Mounting and views. The capacitaors sha un H4] at t
electrodes are pnrallei Doth to the neutron beam and to the long axis of the
fixture. Aljgnment keys are required to assure that capacitors remain in & vertical
configuration. The alignment keys also provide a visual aid to the filmo interpreter
by providing reference points for counting capacitors. Additionaliy, rubber spacers
may be required to fill gaps and assure that capaciters are held tightly against the

align=snt kays.

cr
a
a
&r

C30.4.2 View 3, critical alignment. E£ach capacitor shall be placed such that the
electrodes of the capacitor sha e paralle) {+0.6") to the neutron beao and their
longitudinal axis noroally shall be perpendicular to the neutron besms. An aluninum
ey spacer every ten {10) capacitors provides & realignment surface in the event of
uneven coatings on capacitors. A row of capacitors stal? not be more then four [4)
inches in length to minimize the effect of the angle of divergence of the neutron
bean.

€30.4.3 Radfographic quality standdrd. ASTM beam purity {ndicators and
sensitivity gages snali Ee ragiagraphed in accordance with current recommendations or
ASTM E-545.75. In addition, stancard defect parts shall also be placed on the plate
to be radiographed. These devices shall be used tD 43sure a qQuality neutron
radiograph. In those cases where no rooo is allowed for the BPl or sensitivity gage,
the perforaing facility shal) certify that the required quality level can be met with
the exposure conditions used. If required, & verification blank radiograph shall be
supplied, using fdentical exposure conditions with the BPI and sensfitivity gage.

C30.4.4 fFilon. Each film shall norpally bear the fallowing minimum fdentification
typed on neutran absorbing material.

Mame of performing facility

Date
File number

Organization for whom tast {3 belag performed
Part titles and serialization .
User mounted and/or labeled trays will be so noted on the radiograph

C30.4.5 Processing. The radiographic film manufacturer's recommended procedure
shal) be us®d to develop the exposed fila, and f{lm shall be processed so that it is
free of processing defects such as fingerprints, scratches, fogging. chemical spots,
bienishes, etc.

Furthermore, no apparent fi{lm flaws shall be present in g critical area of the
components. Should one occur, the radiograph shall be redone to prove that the flaw
{s in the fila and not in the part. Also, 3ince gadolinfum coanversicn screens with
1ero surface defecty are unaveilable, a lio{ted number of Dright specks que to these
flaws are allowable if positively identified and correlated toc & known flaw in the
screen.

C30.5 Operacin ersonnel. Personnel who will perform rediographic inspection
shall have travning 1n radiographic procedures and techniques 3o that defects
revealed by this method can be validly {nterpreted and compared with spplicadle
standards. The foiio-ing ainimue vision requiresents shall apply for visual acuity
¢f personnel inspecting film.

.

Source: http://assist.dla.mil  DownloiNed: 2020 05 04T15:28Z
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4., Diszant vision shall equal at least 20/30 in both eyes, corrected or
uncorrectead.

b. Near vision shall be such that the operator can read Jaeger type No. 2 at a
distance of 16 inches, corrected or uncorrected.

C30.6 Inspection of radfogqraphs. Ut{1{zing the equipment spscified herein,
radiographs shall be Tnspected to determine that each device. conforms to this
standard and defective devices shall be rejected. Interpretatinn of the radiggraph
sha2ll be made under low ambient 1ight level conditions without glare on the
rsdiographic viewing surface. The radifographs shall be examined on a suftable
{1luninator with variable {ntensity or on a viewer suitable for radiographic
inspection on projection type viewing equipment. The radiograph shall be viewed at a
magnification between 6X and 25X. VYi{ewing masks may be used when necessary. Any
radiograph pot clearly 11lustrating the features in the radiographfc quality
standards {s not acceptable and another radiograph of the devices shall be taken.

€C30.7 Reports and records. Appropriate information (number tested, number failed)
from scanning results shalt be recorded on the chip lot traveler. The scanner
printout sheets shall be identified with the chip lot number,-size, voltage rating
and capacitance value and place on file. .

C40 ULTRASONIC EXAMIMATION TEST METHODS AND REQUIREMENTS

€40.1 Equipment., The test equipment shall be in accordance with the list below or
its equfvaient.

Equipment

a. Ultrasonic scanner US450 series

b. Pulser/receiver unit model 505 *

Lab scanner model 450 *

25 MHzI Transducer model 57 AHOQ6

Sectioning equipment EIA Standard RS5-459.

Glass plate

Plexiglass plate

+» Capacitor chips known to be good (absence of delamination and cracks)
Capacitor chips known to be defective (with delaminations)

-\ wpr QN
.

* Manufactured by Automation lndustries Inc., Sperry Products Division,
Subsidiary of General Cable.

C40.2 FReguirements. Capacitor chips detsrmined to be good after testing and when
sectioned 1n accordance with paragraph 4.6.2 must mest the DPA requirements of
paragraph 4.6.2.

€40.2.]1 Lots tested. Oaly one (1) production lot of parts shall be scanned at cne
time. :

C40.2.2 Calibratfon sawmples. Two {2) previgusly determined bad capacitors of the

same dielectric material and size of the parts under test shall be added to the lot
for testing. !

C40.3 Initial setup procedure. The inftial setup procedure is as follows:

a. Equipment shall he turned on and warmed up for ¥ifteen {15} minutes, minimum.

b. Fhe tank shall have a water deptn of 6 =.250 inch. 175 =5 ML of wetting
dgent shall be added to the tank.

€. Chips shall be placed in identifiable rows on the plexiglass and shall not
be touching cach cther. The plexiglass tray must be level and perpendicuiar
t0 the transducer head axis. The tray shall be checked afser it is in tn2
tank to assuvre no air bubbles are trapped under the chips or tray.

32
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C40.4 Operating procedures. The chip fmage return, and gate alarc setting shall
be adjusted edch tige Lthe eauipment {s turned off and on the first tray of chips to
be scanned per lot. Adjusthments shall be in accardance with the test facilities
operating fastructions. The adjustments shall clearly confirm the good and bidg
calibration samples. These parts snall be eastly 1dentiffable from the remafning of
the lot under test.

C40.5 Qualfification. Each test facility shall have a responsible person who has
successfuTTy coopleted a4 nondestructive testing course given by the wanufacturers of
the ultrasonic test equipsent., The ultrasonic test equipment shal)l not be cperated
by anyone who has not been ce~tifiea and instructed {n the use of ultrasonic testing
by the designated person. The responsible person shall prepare a test method that
describes the general procedyres, requirements and tachniques for ultrasonic scanning
of ceramic chips.

C40.§ Equipsent ysage. Testing shall be done in accordasace with the test
equipment manufacturers instructions and the test facilities operating procedures.
The tank myst be completely drained, cleaned and refilled at least once & month.
NOTE: Anytioe the tank i3 drained and refilled, the transducer lense aust be checked
to ensure bubbles have not been trapped. :

4. The scanners (XY recorder) shall be activated and the printout of the
calibration samples shall be compared against the scanner's "0° scope. 1If
correlation for the calfbration samples 135 obtained with setting of £L40.4,
the entire lot can be scanned with that setting.

b. Any questionable scope results shall reject the chip under question.

€40.7 Documentation. Appropriate fnformation {(nunber tested, nuaber failed) froo
scanning results shal) be recorded on the chip lot traveler. The scanner printout
sheets shal) be fdentified with the chip lot number, size, veltage rating and
capacitance value and placed on file.
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,—‘;' - YISUAL INSPECTION CRITERIA FOR CHIP CAPACITORS
D10. SCOPE
010.1 Scope. This appendix specifies the visual inspection criteria for chip
capacjto S- ryis appendix fs 4 mandatory part of the specification. The information

¢oatained nerein is intended for compliiance oniy.
020. Applicable documents. This saction 1s not applicable to this appendix.
030. PROCEQURES FOR INSPECTION AND REJECTION

230.1 Method of {nipactian. Each device shall be éxamined under 10 power
magaification ta determine compliifance with the requirements specified herein.

030.2 Rejection criteria. Devices that deviate from the material, design ar

construction requirements specified or that fafl to meet the following requirements
shall be unacceptadble: .

030.2.1 Termination metallfization.

4. End terminals shall be completely covered. Pinholes less than or equal to
0.005 inch in diameter are peraitted (maxfmum of three pinholes in each
surface areal.

b. Gaps in the metallization band shall only be accepntable {f the metallization

CELau

band is not less than the ainipum getalilization band requirement specified
(see fiqure D1)}.

C. Metallized edges shall not be reduced to less than 90t due to chipping or
nktallizing process (see figure D2).

d. There shall be no excess metallization or solder tear which viclates the
miniaum pad separation (see figqure D3}.

e¢. There shall be no foreign material visible adhering to the solder, or voids
in the solder revealing greater than 10% of the base metzllizaticn (see

fiqure Da}.
| e
—EI;-REJECTIF LESS THAN MINIMUM DIMENSIONS
METALLIZATION (SEE 3.1)
)

FIGURE D!. Metallizaticn band qaps.

4101 m
; —— Q]jj"‘

FIGURE D3. Excessive imetallization.

FIGURE 22. Metallization band chipping.

34
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FIGURE 04. Solder gefects.

There shall be no cracks (see figure DS).

There shall be no delamination of ceramic layers. A delamination fs the
separation of ceranic layers (usually observed on sides). (See figure D6.}
Striations are unacceptable {(see figure DG).

Edge chip.outs shall not extend to within 0.00) inches of an electrode. An
edage chip-gut 1s any re re material has hoen remgved 23 2 result of 2

nian wha
fracture {see figure D?‘.

Rough edges shall be permitted provided they are within the 4liowabdle
chip-out region as specified in figure D7.

Lips, flared edges or frregular shapes shall aot exceed limits specified in
figqure D8.

There shal) be no fused dust or excess material on external surface that
pre;ents a4 chip froe lying flat or protrude more than 0.003 inch out of a
surface.

There shall be no rafsed surfaces, bubbies, or blisters greater than 0.002
ineh (usually found on top and bottoam). (See figure D9.)

When conpared to a flat surface, the clearance (warpage} at the center of
the ¢hip shall be less than 53 of the length dimension {see figure D10}.

A pinhole s a circular hollow or cavity no larger than 0.002 inch in
diaseter (see figure D11}, They are unacceptable {f they exceed this size.
There shall be no holes (voids) that expose electrode plates (see

figure 012).

The marking shall be legidble and complete {see figure D13).

TOP END

N“é
N
~

ToP END

FIGURE 05. Cracks.
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= —p—— DELAM INATION
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‘ SI0E
Top END
—
>—T=STRIATIONS
SIDE
TOP . END

FIGURE D6. Delaminations and striations.

=
/ 4 CHIp
GREATER THA .
0; "™ THICKNESS | | HAN 30%
op CHIP GREATER THAN 003
IN DEPTH

FIGURE D7. Chip-outs.
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IRREGULAR SHAPES WHICH 00 NOT EXPOSE ELECTRODES

FIGURE 08. Unacceptable lips, flared edges ar irrequliar shapes.
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FIGURE 09. Raised surfaces, budbbles and blisters.
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END
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SIDE

FIGURE D10. Warpage.

FIGURE D11. Pinholes.
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FIGURE D12. Voids.
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ACCEPTABLE UNACCEPTABLE

FIGURE 213. Marking.
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LEAD PULL

E10. SCOPE

€10.1 Scope. This appendiz specifies special test procedures and sethods for CKS
seramic capacitors. Oetatls for testing of axfal and radial Yeaded capaciters prior
te molding or encepsulatfon s included. This appendix 5 & mandatory part of the
specification. The information cont2ined herefn is intended for coapliance only.

£20. Applicable documents. This section s not applicable to this appendix.

LE30. EQUIPHMENT

E30.1 53*9 and test stand, The test equipment used shall be in accordance with
the 113t below or 1ty equivalent.

a. Chantillon push-pull jauge, model OPP-25.
b. <Chantitlon test stand, model LTC or equivaisnt.

E40. TEST METHOD

E40.1 Radfal devices. Firmly clamp the body of the capacitor {nto the test
stand. Gradusily apply an ever lacreasing force to one lead at a tiae in the
girection of the leads (see figure El) until rupture occyrs. Record the force for
bath leads.

£E40.2 Axial devices. Firmly clanp one lesgd into the test stand. Gradually apply
an ever {ncreasing force in the direction of the Teads (see figure £1) until rupture
eccurs. Now clamp the body of the device and pull the remaining good lead in the
direction of lead until rupture occurs. Record the stress level for both leads.

E40.) Minioum rupture force. Minfimum rupture force shall be in accordance with
taple X1I1. :

ESO REJECTION CRITERIA

£50.1 Oefects. If one (1) failure occurs, additional ssaples per table XI!I shall
be retestecd with zero faflures. If two (2) faflures occur the lot shall bde rejecced.

L

FIGURE 1. Lead-pull direction.

Source: http://assist.dla.mil  Downlogsled: 2020 05 04T15:28Z
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RADIOGRAPHIC INHSPECTION
F10. SCOPE

F10.1 Scope. This appendix spectifies procedures and practices necessary for
radiographic inspection of ceramic capacitors during group A acceptance inspection.
This appendix {5 a mandatory part of the specification. The information contained
herain is intended for compliance only.

F10.2 Facilities. Radiographs of the capacitors may be made by the capacitor
manufacturer or a suitable independent laboratory. In efther case, facilities,
aquipment, personnel, and techniques shal) dbe 1n accordance with the requirements
specified herein.

Fl10.3 ﬁﬁsponsibilitx for inspectien. The capaciter manufacturer shall perform the
inspection of the radlograph fiims and acceptance/rejection of the capacitors.

F20. Applicable documents. This section is not applicable to this appendix.
F30. ECQUIPHMENT

F30.1 Dimensions. The dimensional values upon which these requirements are based
were developed using the U. $. system. The metric equivalents were obtained by
direct conversion based upen 1 inch = 25.4 ma. Where such equivalents do not

correspond to a standard metric size, the clasest standard{zed metric equivalent size
may be used.

F30.2 Radiography. The X-ray equipment shall have sufficient voltage range :c
produce radiographs in accordance with this document. The equipment shall have 2
facal spot of 3.5 millimeters (mm) or less and shall maintain a sharply definad inage
at a4 focal film distance of 30 to 60 inches (76.20 to 152.40 centimeters).

F30.3 Exposure factors. The X-ray exposure factors shali be seiected to achieve
maximym image getaill within the sensitivity reguirements. The fiim shall be exposed
in 3ccordance with the following requfrements:

a. X-ray voltage - lowest voltage possible.
b. H and D film density-- 1.5 to 3.0.

¢c. HMilliampere and time settings - adjusted, as necessary, to obtain
satisfactory exposure.

F30.4 Film.
very fine grain.

F30.4.1 Sensitivity. X-ray film and equipment shail be capable of detecting

The X-ray film shall be single emulsion and of a grade defined as

metallic particies with a major dimensicn of 0.004 fnch (0.10 oillimeters} or greater.

F30.4.2 Exposure. Exposure factors such as KVP, current, and time shail be
compatible wyth the sensitivity requirements of F30.4.1.

F30.4.3_ Film densf{ty. The X.ray equipment and processing techniques shall pe
capable of producing H and D film density of 1.5 to 3.0 in accordance with the
American Standard Printing density type P-2.

F30.4.4 Film dimensions. Radiographic film shall not exceed 14 incnes {35.56
centimeters} 10 widin and L7 inches (41.18 centimeters} in iength.

F30.4.5 Processiny. The exposed X-ray fiim shall be processed in such manner tha:

the film snail pe Trze of processing defects, i.e., fingerprints, chemical) sgpots,
blemishes, etc. .

F20.4.6 Ffilm igencification. facn radiograpnic film snall be identified with the
follawing information:

4. Part manufacturer's name.
b. Part numpber {as marked on part).
€. Part ¢cross reference.

40
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LEAD NUMERAL

r IDENTIFICATION
~. 70 BE !N THIS AREA
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Tungsien wire aiameters | Lead particle dfameters Steel
. shim
A B c EH £ F G H [ J K L stock

.002  .00Y .0905 .0005 .001 .002 {.015 010 .008 .006 .004 .0O2
(.08) (.03} (.013) (.013) (.03) (.05} |(.38) (.25) (.20) (.15) (.10) (.0S}| None
‘ .002
{.08)
.005
(.13)
.007
v v hd v v v (.18)
003 .002 .000 .001 002 .003 .00
(.08) (.05) (.03) (.03} (.05) (.08) (.25)
.003 002 .000 001 .002 .003 015
(.08) (.05} (.03) (.03) (.05} (.08} (.28)
.005  .003 .002 .002 003 .005 .025
{.13) (.08} (.05} (.05) {.08) {(.13) {.64)
.005  .003  .002 .002 .003 .00S .03%
(.13) (.08) (.05) (.05) (.08) (.13)| w v v v v v {.89)

NOTES:

1. Dimensions are in {nches.

2. Metric equivalents are given for general information only and are based upon
1.00 inch = 25.4 mm.

3. #ires to be tungsten, shim stock to be carbon steel, particies to be iTead.
Center section to be .125 (3.18 mm) layers of clear acrylic plastic, bonded
with clear plastic cement of low X-ray density. Fasteners may be used within
.250 inch {(6.35 mm) or less from each corner, but shall not interfere with end
use of the penetrameter. Bottom surface shall be flush.

4. All dlmens1ons. shown are =.00% inch (.13 mm}, exceat wires, and shim stock,
which shall be within standard mil) tolerances and lead parucnes which shail
be =.0002 f{nch (.005 mm}. Groove details are not critical excent that wire
myst be embedded flush or below surfiace of plastic and centered at location
shown. Particle-hole sizes are not critical,
in dizmeter and depth, and must be centered as shown {=.005 inch) (.13 mm)}.

but should not exceed .03 {.79 mm)

§. Additional layers of shim stock may be used as necessary.
5_ 'd-n'ﬂ Firarsnn marbvng zh:l] hn permanent q"d 1Aﬂ1h|n Llaratinn and slze cf
characters is not critical but snall not 1nterfere -n:h or gbscure the radiographic

image dectails.

FIGURE F1. FPenetrameter - {ontinued.
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. Date or Vot coge [as markeg on part).
. Yiew nuaber.
+ Xaray lavoratary name.

Penetrameter image.
Penetrameter aumber {(see figure Fl}.

XD w0

F30.5 Penetrameters. Penetrameters shall be employed in all radiographic t

es
and shall pe 45 specified in figure Fl. The penetraceter foage shall be used to
deternine radiographic quality and shall meet the following requirecents:

{gg

¢. Penetrapeter wires shall be visible on each radiograph.

b. Penetraneters shall be selected to give o film density within <10 percent of
the density of the ares of {omediate interest.

€. Penetrameters shall be placed in diagonal corners On the source side of the
file. The plane of the penetrameters shall be normal to the radiation
bean. When lS5.am film strip is used, the penetraceter shall be placed in a
pesition normally occupied by a part, 4nd a penetraceter ifoage shall be nade
{exposed} for every 50 parts or 17 inches (43.18 centimeters) of f{lam,
whichever i3 more convenient. )

d. Distortion of any penetrameter shail not exceed 10 percent.

¢. The spacing between wires of a penetrawster shall not be distorted by more
than 10 percent. The percentage of distortion as used §n this standard 1%
defined as follows:

Percentage distortion = Sg - S1 x 100 where
[ %
-

So = 4ctual wire spacing, and

§) = wire spacing as it appears on the X-ray film.

F10.6 Fixtures. Suitadle flixtures shall be used for mounting the electronic parts
during the X-ray operation.

F30.6.1 Mounting of parts. The capacitors may be mounted in any type of fizture,
provided that any nntl‘%\: portion of the fixture is not between the booy of the
capacitor and the filw, ’

F10.6.2 ldentification of capacitors. Each capacitor shall be traceable from its

pesftion on the Tiature to 1ts corresponding image on the film until coopletion of
filo inspection and {dentification of any with rejectable defects.

F30.7 1Inspection and examination of radfographs. Inspection of rediographs shall
be conducted by Che device manutacturer. Lach radiograph shall be exaoined,
wtilizing the equipment specified herein. The radiographs shall be fnspected to
determine that each capacitor conforms to the reguiresents of this document.

F30.7.1 VYiewing equipoent. The radiograph shall be exacined on a suitable
illusinator with vurtcSie fnteasity, or on 4 viewer suitable for radiographic
inspection of projection type viewing equipment.

jon. A magnification of 10 power minioum shall be used for

az
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F40. MARKING

F40.1 Marking of parts. Capacitors that have been X-rayed and have been found
acceptable shall be identified with a blue dot on the external case. The blue dot
shall be approximately 0.0625 iach (1.5 wm) in dfameter and shall be of fungus-
resistant paint.

F50. AEPORIS AMD RECURDS

F50.1 Report of inspection. Unless otherwise specified by the contract, the
testing activity shall furnish inspection reports signed by an suthorized
representative of the testing activity. The reports shall give the results of the
radfographic inspection and shall 1{st the part number, the number of parts
inspected, the number of parts rejected, and the date of the test.

F£0.2 Records of inspection. A complete record of details of inspection shall be
kept by the manufacturer or testing laboratory. The record shall list the voltage
potentials and currents used fn the radiographic process, the time of exposure, the
distance of the source of radfation from the surface of the part, the distance of the
film from the same surface, the spproximate angle between the central beam of
radiation and the film, the screens and filters used, the size of the focal spot, the
time of development of the filam and the part anumber and lot-or date code of the
capacitors.

F50.3 Records of radiographs. Each radiograph shall carry a radiograph insnection
serial number or code letters to fdentify the radiograph with the parts examined
shown in the radiograph. One complete set of radiographs shall be kept by the
manufacturer for a period of 3 years minimum.

F60. PERSONNEL
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familiar with the requirements of thi tandard and with all ble documentation
controlling radiographic quality of parts and materials being inspected. They shatl
be certified by their employer to be capable of producing radiographs which meet the
requirements of all applicable documentation.
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F60.2 Radiographic interpreters. Personnel engaged fn the interpretation of
radiographs shall be familiar with the requirements of this standard and wisn all
applicabie documentation controlling radiographic quality of parts and materiais
being inspected. They shall be certified by their employer to be capable of
evaluating radiographs to determine conformance of parts and materials to the
requirements of all applicable documentation.

F60.3 VYision. The minimum viston requirements for visual acuity of personnei
fnspecting Tilm shatl be as follows:

4. Distant vision shall equal 20/30 in at least one eye, either corrected or
uncorrectead.

b. Mear vision shall be such that the individual can read Jaeger type No. 2 at .
a distance of 16 inches (40.64 centimeters) efither corrected or uncorrected.

F60.4 Vvision tmsts. Vision tests shall be performed by an oculist, optometrist,
or by other professionally recognized personnel. One year from the effective due
date of original certification, and eacn year thereafter, certified personnel shall
be required to péss the vision tests specified herein.
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FIGURE F2. Viewing planes for radiographic inspectien.
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PRE-ENCAPSULATION VISUAL INSPECTION CRITERIAL FOR LEADED CAPACITORS

SCOPE

(L]

contained herein {s

620.
G30
G30.1

Applicable documents.

is appendix specifies the visual inspection critaerfa for leaded
ppendfx {s & mandatory part of the specification. The {nformatio
intended for compliance only.

PROCEDURES FOR INSPECTION AND REJECTION

Methad of inspection.

This section {is not appiicable to this appendix.

Each daevice shall be examined under 7 power minimuam

sagnification to determine compliance with the requirements specified herein.

G30.2 Rejection criterfal for both axfal and radial leaded devices. Devices that
deviate from the material, design, or construction requirements specifi{ed, or that
fail to ceet the following requirements or those specified in G40 shall be

.1 Chip examination.

unacceptabie.
630.2
a.
b.
C.
d.
..
f.

G40

G40.!

Cracks in the ceramic (thermal shock cracks).
Gpen delaminations in chips which expose 1nternal electrode material.
"Cold” solder joints (frosted or granular in appearance).

Soider bridging or potential bridging between opposing terminations.
Excess solder.

Ng solder balls on leads.

SPECIFIC LEAD REJECTIOM CRITERIA

Aztal leaded devices - Criteria/Assessment

Unit
Unit
Unit
Unit
Unit
Unit

e &
[}

-
M.

Unit
Unit

Unit

Unit

A,
B.

c.
0.
E.
F.

Ideal 1ead to element union. Acceptable.

Solder build-yp (fiilet) on one side oniy. Acceptable.
No solder build-up (filiet), but good element to chip interface.

Acceptable.

Edge of lead wire does not overhang the edge of the element, and

full solder coverage is evidenced. Acceptable.

Gap in solder joint under the nail head which reduces lead to
element Iinterface to less than 90 percent coverage. Rejectable.
Gap in solder joint under the nail head which reduces tead to
element interface to less than 30 percent coverage. Rejectable.

Came nm wndde 4= maldam §ad o - e
ugpa ur TUIUS 1'm U IUET JViIlle

Y maad Y beaad cobmd ol mamdo o oo
HRUEGT Wi nalrl ngau wnitn reguces

lead to element fnterface to less than 90 percent coverage.

Rejectable.

Gap in solder joint under the nail head which reduces ltead to
element interface to less than 90 percent coverage. Rejectablae.

O{ameter of lead wire overhangs side of element.
{Note, nafl head may overhang.)

Rejectable.

Edge of lead wire does not overhang edge of element, but, gap in
solder joint under the nail head reduces lead %o element
interface to less than 90 percent coverage. Rejectable.

Center line of nail head tilted greater than 30
line of chip. Rejectadle.

Soume:hﬁp#@ssﬁtdeﬂﬁﬁ Downloaded: 2020 05 04T15:28Z

beyond center

—
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2L

B - o i Ay

UNIT & uNIT B unIt C

FIGURE Gi. Accegtable-unitS.

uNIiT D

FIGURE G2. Agceptadle only by QC department.

640.2 Radial leaded devices (molded) - Criter{a/Asseszmant

Unit M.

Unit K.

Unit 0.

Unit P.

Unit Q.
Unit R.

ideal condition for a radial leaded device priar to
encapsulation. Acceptable.

Element thickness is greater than or equal to the average lesc
wire flat dimensficn. The element must be positioned such that
the leaa wire flat does not extend sore than 1/3 beyond the
thickness of the element. This #»xaaple is rejectable.

Element thickness s less than tne average lead wire flat
dimension. The element must be positioned such that the lead to
elenent tnterface 1s 4 minfoun of 86 percent of the available
contact area. This example 13 rejectadle.

Angle between chip centerline and lead centerliine shall not
exceed 30°.

ldeal chip alignment (top view). Acceptable.

1f the element thickness {35 greater than or equal to the average
lead wire flat dimension, the element must be positioned such

that the leed =wi=s 74T doer no? *vitend more than 1/1 beyona ihe
thickness of the element.

1f the element thickness i3 less than the average lead wire flat
dimension, the element must be positionec such that the lead %o
element interface is & ninfoun of 90 percent of the availaole
contact area. This example {3 rejectable {top view),

Source: http://assist.dla.mil Downloadg?i: 2020 05 04T15:282
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UNIT F UNIT G UNIT H
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UNIT | UNIT J !
K
UNIT K

FIGURE G3. Rejectable devices,

Source: http://assist.dla.midfd Downloaded: 2020 05 04T15:28Z
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Unit S. This ezaaple shows various rejectadle characteristics which oay
ba observed on the radial lesded device, Description of the
numbered defects are as follows:

(1) Lead to element faterface less than 80 percent are not
acceptable.

{2) Cut, dent, or smash {a the lesd wire exceeding .050° tn
length or .005° {n depth.

{3) Element 13 not properly seated fn the *saddle.” Gaps n.
excess of .015° are rejectable.

{4) Chip outs tn the ceramic surface which expose electrodes are
not acceptable.

= ]
M U - ‘73'
5 0O 0 :

i
o=

FIGURE G4. ldeal condition {acceptable unit}. FIGURE 65. Rejectable units.

; Y

ACCEPTABLE REJECTABLE

FIGURE G6. Chip a)ignment.

49
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FIGURE G7. Rejectable characteristics.

G40.3 Radfal leaded devices (epoxy coated) - Criterifa/Assessment

G40.3.1 Leads shall be 100 percent covered with solder.
6G40.3.2 There shall be no voids under the lead head.

G40.3.3 The solder fillet shall not extend more than one lead diameter in distance
down the lead from the bottom edge of the chip.

G40.3.4 There shall be no crack or separation between the lead and chip.

G40.3.5 Leads shall not be off center by more than .0l5 fnch.

Lead Wire
Solder
Dielectric

Znd Silver Frit
Ind Solder

Case

ONCNONCECNONS)

Electrode

50
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