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PERFORMANCE SPECIFICATION

CAPACITORS, FIXED, CERAMIC DIELECTRIC,
(TEMPERATURE STABLE AND GENERAL PURPOSE), HIGH RELIABILl~,

GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for high reliability, general purpose (BX and BR)
and temperature stable (BP and BG) ceramic dielectric fixed capacitors, leaded and nonleaded for space, missile,
and other high reliability applications. Capacitors covered by this specification may be used in critical frequency
determining applications, timing circuits, and other applications where absolute stability is required (BP and BG), and
in applications where appreciable variations in capacitance with respect to temperature, voltage, frequency, and life
can be tolerated (BX and BR). Life tests in this specification are performed at two times rated voltage at maximum
rated temperature, and an assumed acceleration factor of 8:1 is used to relate life test data obtained at two times
rated voltage to performance at rated voltage.

1.2 Classification.

1.2.1 Militaw Dart number. Capacitors specified herein (see 3.1 ) shall be identified by a military 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 a different capacitor style. The coded number shall provide information
concerning the capacitors’ characteristic, worldng voltage, capacitance value, capacitance tolerance, and termination
material. The military part number shall be in the following form as indicated:

~

_Llll LzLL
Military Modifi- SIash Character- Voltage Capacitance Capacitance Termina-

specifica- cation sheet istic (see value tolerance tion
tion (see number (see 1.2.1.3) (see (see (see

number 1.2.1.1) 1.2.1.2) 1.2.1 .4) 1.2.1 .5) 1.2.1 .6)

1.2.1.1 Modification. The modification letter is used to indicate the latest characteristic of the part in the
specification sheet. This letter shall be changed under direction of the preparing activity.

Beneficial comments (recommendations, additions, deletions) and any petiinent data wtrich may be of use in
improving this document should be addressed to: Defense Supply Center, Columbus, 3990 East Broad Street,
Columbus, OH 43216-5000 by using the Standardization Document Improvement Proposal (DD Form 1426) at
the end of this document or by letter.

AMSC N/A
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

FSC 5910
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1.2.1.2 Characterlstlc. The charactertstlc refers to the voltage-temperature
Ifmlts of the capacitor. The first letter (8) identifies the rated temperature
range of -55-C to +125-C. The second letter indicates the voltage-temperature
llmfts as shown in table 1.

TABLE ]. Voltage-temperature limfts.

I I

/

r
Capacitance change ulth

;
I

] Symbol
reference to +25*C

I
I

I
\ Steps A through D of / Steps E through G of I

table XYI table XVI
1

I
I i

G
1’

90 ●2O ppm[*C
;

I 90 *2O ppls(=c /
O ●3O ppm~ c I o ●3O ppm/ c

: +1s, -15 percent
lx

-40 percent
1’ +15, i :;::

/
-15 percent -25 percent 1

1.2.1.3 Voltage. The rated voltage for continuous operation at +125-C is
identified by a sfngle letter as shown In table 11.

TABLE II. Rated voltage.

1 I t
1 Symbol I Rated voltage I

I I Volts, dc
I

;
/

A
B I

25

/
50

c I
i

100

; : /
200 \
500

K
/

150

I
I

k
300

I
i

400 I

1.2.1.4 Ca acitance.
~

The nominal capacitance value,
(pF) Is fden

expressed in pfcofarads
Y a three-digit number; the first two dfgfts represent

signlflcunt figures and the last digit specifies the number of zeros to follow.
Uhen the nominal value is less than 10 pF, the letter “R= shall be used to
Indicate the decimal point and the succeeding dfgft(s) of the group shall
represent significant figure(s). For ●xample,

75 pF; ●nd OR5 indfcates 0.5 pF.
lRO indicates 1.0 pF; R75 fndtcates

.

1.2.1.5 Capacitance tolerance. The capacitance tolerance is identified by a
single letter as shown in tab le 111.

TABLE 111. Capacitance tolerance.

-1 I f
I Symbol I Capacitance tolerance * I

If! I 0.1 pF
0.25 fIF

/ ; / 0.5 pF
I

1 percent
I : ~

~
2 percent

J 5 percent
/ K I 10 percent

M i
/

20 percent I

2
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1.2.1.6 Termination. The termination Is Identlf$ed by a sfngle letter as shown
in table IV.

TABLE IV. Termination.

-1 II r
I Leaded capacitors II Nonleaded capacitors I
I I I
I Symbol I Termlnatlon type II Symbol I Termination type i

1A lCopper-iron-zinc alloy
I (194 alloy)

II G [SilVCr - nfckel - gold

IC
M lPalladium/silver alloy ~

lCopper, solder coated, 60 ii R lPalladium/silver alloy,
I microinches, minismrn

/u i Copper clad steel, solder ~~
I solder coated

I coated, 60 microlnches
lGuarded, solder coated 1/ ~

i I minimum
: [Guarded, SN62 solder all=y I

// 1 [hot dipped)
I u lBase metallization - barrfer!

i
/

II ] metal - tinned (tin or i
[ II I tin-lead alloy) I

Al A guarded termination is one fn which the fnterelectrode metallizatfon is
separated from the final finish by a barrier or guard metal; e.g., copper or
nickel, etc.

2. APPLICABLE DOCUMENTS

2.1 Government documents.
-

2.1.1 Speciflcatlons, standards, and handbooks. The followfng specifications,
standards, and h db k f t thl document to the extent specified

Unless ;~he~;f~e ;~~c!f!~~,
of s

herein. the issues of these docustents are those
Itsted in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited fn the solicitation (see 6.2).

SPECIFICATIONS

FEDERAL

QQ-S-571

MILITARY

RIL-C-3902B

[See supplement

STANDARDS

MILITARY

MIL-STD-Z02

MIL-STD-790

MIL-STD-1276

[Unless otherwfse

Solder; Tin Alloy, Lead-Tin Alloy, and Lead Alloy.

- Capacitors, Packaging of,

1 for lfst of associated specification sheets. )

Test Methods for Electronic and Electrical Component
Parts.
Relfabflity Assurance Program for Electronic Parts
Speciffcittlons.

- Leads for Electronic Component Parts.

indicated, copies of federal and military specifications,
standards, and handbooks are avaflable from the Standardization Documents Order
Oesk, Buflding 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094. )

3
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2.2 lion-6overnasent publications. The following documents form ii part of this
document t th t if- d h Unless otherwise specified, the fssues
of the doc~men~se~h;~h ~!~cDo~eado~~~!n~re those listed In the issue of the DODISS
specified in the solicitation. Unless otherwise specified, the issues of
docunents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION

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

RS-483 - Standard Method of Test for Effective Series Resistance (ESR)
and Capacitance of Multilayer Ceramic Capacitors at High
Frequencies.

(Application for copies should be addressed to the Electronic Industries
Association (EIA), 1722 Eye Street, N.W., Iiashington, DC 20006.)

(Non-Government standards and other publications are normally available from the
organizations that prepare or distribute the documents. These documents also may
be available in or through libraries or other Informational services. )

2.3 Order of precedence. In the event of a conflict between the text of this
documen? and t he references cited herein (except for related associated detail
specifications, specification sheets, or MS standards), the text of this document
takes precedence, Nothing tn this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as
specified herein and in accordance with the applicable specification sheet. In
the event of any conflict between requirements of this specification and the
specification sheet, the latter shall govern.

3.2 Qualification. Capacitors furnished under thfs specification shall be
products which are authorized by the qualifying activfty for lfstfng on the
applicable qualfffed products lfst at the time of award of contract (see 4.4 and
6.3).

3.2.1 Category A distributors. Category A distributors ❑ay be used under the
followfng condf tfons:

a.

b.

c.

d.

e.

The distributor shall be an authorized distributor of the manufacturer In
accordance with RIL-STD-790.

The distributor shall not open the level of packagfng contafntng the unit
containers. This level of packagfng shall bear a stamp stating “Not to
be opened by the distributor. ” The distributor shall not remark or
retest the product.

i41L-C-123 product shall be handled as a nonstocking item only.

The distributor shall be held accountable by the manufacturer to supply
the complete data package to the user with each order.

The manufacturer shall be responsible for audftlng the distributors to
the requirements of PiIL-STD-790 and the limitations and controls as
stated herefn,

4
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3.3 Rellabillty ●nd baseline documentation. Capacitors supplied to this
speciflcat tOtl shall conform to the requirements of MIL-STD-790 and the
requirements speclfled herefn. Prior to granting of qualification approval, a
baseline document shall be prepared by the manufacturer and submftted to the
qualifying actlvlty for approval.

3.4 Desfgn and construction. Capacitors shall be of the materials, design,
construct on, and physical di mensions specified (see 3.1) and in accordance with
baselfne documentation (see 3.3).

3.4.1 Dielectric parameters. Capacitors supplied to thfs specification shall
have a m~nimum felectrfc ickness of 0.8 mfls and a ●aximum dielectric constant
of 2400 (see ffgure 1). Dlelectrfc thickness fs the actual measured thfckness of
the dielectric layer. Voids, or the cumulative effect of vofds, shall not reduce
the total dielectric thfckness by more than 50 percent.

Q *o 7
0.8 MIL

I
t

Acceptable

r’)

u
t

0.8 MIL

i

Unacceptable

FIGURE 1. Dfelectrfc parameters.

3.4.2 Lead attachment (leaded capacitors only) (Set? 3.1).
leads sha~l

Capacitors with
have he ceramic chf body usfng hfgh

temperature solder ~it~aasm;nf~~mepla~tic point of +26~”C.

3.4.3 Lead wfre. Lead wfre shall be fn accordance wfth MIL-STO-1276 (see 3.1).

3.5 Nondestructive fnternal examination (see app endfx A). Prfor to
terglnatfon, all capacft ors deli vered to fs speciffcat fon shall be subjected to
neutron radiography’, ultrasonic exaafnatfon or some other method approved by the
baseline (see 3.3). The method of examination shall be determined by the
manufacturer. N-ray shall not be performed on characteristics BP and BG
capacitors.

3.5.1 Neutron radiography (N-ray), Uhen capacitors are tested as specffied in
4.6.1.1, here Shall be no devices delfvered that exhibit defects defined fn
appendix A.

. 3.5.2 Ultrasonic ●xamination. When capacitors are tested as specfffed fn
4.6.1.Z, there shall be no devfces delfvered that show unacceptable responses as
defined in appendix A.

5
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3.6 Pretermfnation destructive physical analysfs. Uhen examined as spec’ffed
in 4.6.2, parts shall meet the requirements of ~standard RS-469.

3.7.1 Pre-encapsulation vfsual inspection (leaded capacitors only). When
leaded capacitors are examfned as speclffed fn 4.6.3, hey shall meet the vfsual

3.7 Vfsual examination.

inspection requirements specfffed In appendtx B.

3.7.2 Vfsual examination of nonleaded capacitors. Uhen exaafned as speciffed
in 4.6.3, capacitors shall meet the vfsual requirements speclffed fn appendfx C.

3.8 Pre-encapsulation terminal strength (leaded capacitors only). Capacitors
shall be tested as specfffed fn 4.6.4 and appendix The force shall be applied
fn the manner specfffed until rupture and the level {ecorded. In no case shall
the termination rupture at a load less than that specfffed fn table XIV.

3.9 Radiographic inspection (encapsulated capacitors only). Uhen radlographed
In accordance wfth 4.6.5, leaded capacitors shall meet the
(see appendfx E):

followfng requirements

a.

b.

c.

d.

e.

f.

There shall be no evidence of improperly made connections, substandard
solderfng, structural weakness, or attached solder partfcles or silvers.

The fnterface between each lead and capacftor element shall have solder
for at least 80 percent of the Interface dimension (see ffgure E-3].

The encapsulation materfal shall have a mlnfmum thfckness of .005 fnch
(0.13 mm) (dimension T, ffgure E-3), wfth the exception of the lead sfde
of the radial leaded capacitors, whfch shall have a mfnfmum thfckness of ._
.010 fnch (0.25 mm) (dftnensfons TR, figure E-3).

If a lead has a portion whfch has been flattened to accommodate the
ceramic element more easfly, the formed portfon of the lead shall be
completely fnsfde the encapsulation ❑aterfal. Any unintentional nfck or
deformation of the leads shall not reduce the lead diameter below 90
percent of the mlnlmum diameter requfred (see 3.1).

The encap$ulatfon materfal thfckness shall be at least .005 Inch
(0.13 ❑m) on all external surfaces of the chip and any protrusions of
termfnatfon, solder, or lead frame.

Extraneous partfcles shall be no larger than .005 fnch (0.13 mm) fn any
dfmension. Vofds fn the encapsulant shall not reduce the thfckness below
the mtnfmum value.

3.10 Thermal shock and voltage condftfonfn~. When tested as specfffed fn
4.6.6, capacftor$ shall wfthstand the extremes of hfgh and low temperature wfthout
vfsfble damage and meet the followfng requirements with the percent defectfve
allowed as shown In table XV:

a.

b.

c.

d.

e.

Dfelectrfc withstanding voltage [at +25-C): As specfffed In 3.13.

Insulation resistance (at +25”C): Shall be not less than the fnftfal
requirement.

insulation resistance (at elevated ambfent temperature): Shall be not
less than the fnftfal requirement (see 3.14).

Dfssfpatfon factor (at +25”C): Shall not exceed the value specffed (see
3.12).

Capacitance (at +25”C): Shall be ufthfn the tolerance specfffed (see
3.1).

6
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Capacitance values of no more than 5 percent or . 5 pF, whichever Is greater, for
BX and BR characteristics or of no more than 1 percent or .3 pF, whichever Is
greater, for BP and B6 characteristics beyond specified tolerance llmft shall be
removed from the lot but shall not be considered defective for determination of
the percent defective allowed.

3.11 Capacitance (Cap). Uhen measured as specffled in 4.6.7, the capacitance
shall be with fn he specfffed tolerance (see 3.1).

3.12 Dlssfpatlon factor (DF). when determined as specffled In 4.6.8, the
dfssipat300 factor snal I t exceed 2.5 percent for RX and BR, 0.15 percent for
BP, and 0.01 percent for ~~, unless otherwfse specified (see 3.1).

3.13 Dlelectrfc withstanding voltage (DWV). Capacitors shall withstand the
direct current [d c) potentfaf specltled in 4.6.9 without damage or breakdown.

3.14 Insulation resistance (IR). When measured as specfffed In 4.6.10, the
insulation resistance shall be not less than the value specffied:

a. At +25”c: 100,000 megohms or 1,000 megohm-mlcrofarads, whfchever fs less.

b. At +125”c: 10,000 megohms or 100 megohm-microfarads, whfchever fs less.

3.15 Obstructive physical analysis. Uhen examfned as specfffed fn 4.6.11,
capacitors shall meet th e requirements of EIA standard RS-469.

3.16 Termfnal strength. Uhen capacitors are tested as specfffed In 4.6.12,
there shall be no loosen{ng or rupturing of the terminals.

3.17 Solderabflfty.

3.17.1 Solderabilfty (leaded capacitors). When leaded capacitors are tested as
specified ~n 4.6.13.1, the Ipped surface of the leads shall be at least 90
percent covered with a new, smooth, solder coatfng. The remafnfng 10 percent may
contafn only small pfnholes or rough spots; these shall not be concentrated fn one
area. Bare base metal where the solder dip failed to cover the orfgfnal coatfng
is an fndlcatfon of poor solderabflfty, and shall be cause for failure. In case
of dispute, the percent of coverage wfth pfnholes or rough spots shall be
determined by actual measurement of these areas, as compared to the total area.

3.17.2 Solderabflfty (nonleaded capacitors). Capacitors shall be tested as
speclfled in 6 In accordance wfth QQ-S-571, shall be used in
lieu of Sn60 aid.th~ {m~~~~~d m!tailfzed surface shall be at least 85 percent
covered wfth a smooth solder coating. The remalnfng 15 percent of the surface may
contain small pfnholes or exposed termination material; however, these shall not
be concentrated In one area.

3.18 Resistance to solderlng heat.

3.18.1 Resistance to solderfng heat (leaded capacitors). Hhen tested as
specffled 7n 4.6.14.1, capacl tors shall meet tll e foil owfng requirements:

a. Insulation resistance at +25*C: Not less than the fnftfal +25-C
requirement (see 3.14).

b. Capacitance change:

(1) BR and BX characterfstfcs: Shall change not more than -1.0 percent
to +6.0 percent from the Initial measured value.

7
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(2) BG and BP characterfstfcs: Shall change not sore than -1.0 percent
to +2.0 percent or 0.5 pF, whichever is greater, from the initial
measured value.

c. Dissfpatlon factor: Shall not exceed the initial limits (see 3.12),

3.18.2 Resistance to solderfng heat (nonleaded capacitors). Uhen tested as
specified In 4.6.14.2, capacit ors shall meet the fol Iowfng recjufrements:

a. Visual examination: There shall be no evidence of ❑echanical damage or
delamination or exposed electrodes. Leachfng shall be a naxlmum of 25
percent on each edge of mounting area (see ffgure 2).

b. Insulation resistance, capacitance change, and dissipation factor shall
be measured as speclffed fn 3.18.1.

FOUR EDGES MOUNTING AREA

.-

FIGURE 2. Mountfng area.

.

8
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3.19 Voltage-temperature limits. The capacitance change over the range of
temperatures specifl
v.

shall not exceed the Iimlts specified fn table
The capacitance ~alu~ o~t~ined in step C of table XVI shall be considered as

the reference point. For BP and BG values below 20 PF, see table VI.

TABLE V. Capacitance change with reference to +25*C.

1 I I r
i i Steps A through D j Steps E through G ]
I Characteristic I of table XVI of table XVI
I I Bias = O volt lBias = rated voltage~
J I 1 I
I i
i BR i ●15 percent I +15, -40 percent I

j BX ~ ●15 percent / +15, -25 percent I
1

I
I
I

BP 1/
I
I O *3O ppm/”C

i
~ BG ~/ ~ 90 ●2O ppm/-C i 90 ●2O ppm/”C i

1 I

Al At the +25-C stability pofnt, the capacitance measurement
nay be :.1 percent or 0.05 PF, whichever is greater, from
the +25 C reference.

TABLE VI. Temperature coefficient tolerances for characteristics
BP and BG values below 20 pF.

~ Permfsslble capacitance change from capacitance at +25-C fn ppm/”C I

i Temperature j Le;slt;;n ~ 2.:52p;Fto I 4.; :Fp:o i 8.1 PF to I Greater than!
1. 18 PF 18 pF

/ 1. 1“ I / i I
I
I +125°C I ~/ { ●250 ppm/”C I ●120 ppm/”C I ●6O ppm/”C ~ *3O PPM/”C ~

I I I I
1 I I
i -55*C gl ~ A/ i +246.25 i +116.25 i +55.00 i +27.50 I

I -326.25 I
i I

-166.25 I -91.25 i -53.75 I
I I I

1/ Not prac~lcally measurable.
~/ The ppml C values for -55 C were calculated by dividing ppm by -80”C.
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3.20 Mofsture resistance. Uhen tested as specified in 4.6.16, capacitors shall
meet the foil owing requirements:

a. Visual examination: No mechanical damage. Marking shall remain legible.

b. Dielectric withstanding voltage (moisture resistance, normal voltage
only]: As specified fn 3.13.

c. Insulation resistance: Humidity, steady state, 1.3 ●0.25 volts - Shall
meet the initial +25*C requirement specified in 3.14. Moisture
resistance normal volts e -

!
Not less than 50 percent of the initial

+25 C requirement specif ed in 3.14.

d. Capacitance: Change not to exceed *1D percent from initial measured
value for BX and BR characteristics, and not more than ●.3 percent or .3
pF, whichever is greater, for BP and CkG characteristics.

3.21 Vibration, high frequency (leaded capacitors only). Hhen capacitors are
tested as specified in 4.6.17, there shall be no intermittent contacts of 0.5
millisecond (ins) or greater duration, open or short circuitry, or evidence of
mechanical damage.

3.22 Resistance to solvents. iihen capacitors are tested as specified in
4,6.18, here shall be no evidence of mechanical damage and the marking shall
remain legible.

3.23 Life (at elevated ambient temperature). Hhen tested as specified in
4.6.19, capacitors shall meet the foil owing requirements:

a. 250-hour limits:

(1)

(2)

(3)

(4)

(5)

(6)

Insulation resistance (at +125-C): Shall not be less than 50
percent of the value specified (see 3.14).

Visual examination: No mechanical damage. Marking shall remain
legible.

Insulation resistance (at +25-C): Shall not be less than 50 percent
of the value specified(see 3.14).

Capacitance: Change not to exceed *I5 percent from the initia
measured value for BX and OR characteristics, and ●0.3 percent
0.3 pF, whichever is greater, from the initial measured value
and ikG characteristics.

Dissipation factor: Shall not exceed the value specified (see

Equivalent series r~sistance (when specified, see 3.1): Shall
the requirements specified in 3.24 and 3.25.

II . 1,000-, 2,000-, and 4,000-hour limits:

(1) Insulation resistance (at +125.C): Shall not be
percent of the value speclffed (see 3.14).

(21 Visual examination: No mechanical damage. Mark
legible.

(3) Insulation resistance (at +25*C): Shall not be
of the value specified (see 3.14).

or
or UP

3.12).

meet

less than 30

ng shall remain

ess than 30 percent
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Capacitance: Change not to exceed ●2O percent from the initial
measured value for 6X and BR charactertstfcs, and *0.5 percent or
0.5 LJF, whichever Is greater, from the Inttfal ateasured value for BP
and BG characteristics.

Dissipation factor: Shall not exceed 3.0 percent for BX and
characterlstlcs, and 0.15 percent for BP and BG characterist

Equivalent serfes resistance (when speciffed, see 3.1): Sha’

BR
Cs.

1 meet
the requirements speciffed in 3.24 and 3.25.

3.24 Equivalent series resistance (UHF) (when specffied, see 3.1). kfhen tested
in accordance wtth 4.6,20 . the ESR shall be less than the imfts shown fn appendix
F, figures F-1 and F-2. -

3.25 Equivalent series resistance (RF) (when specified. see 3.1). Uhen tested
in accordance with he shal 1 less than the limit s shown in appendix
F, figures F-1 and F~2~ ‘

be

3.26 Resonance frequency (when specfffed, see 3.1). Uhen tested as specffied
fn 4.6.22, capaclt ors shall meet or exceed he resonance frequency as shown in
appendix F, figure F-3.

3.27 Markfng capacitors. Capacitors shall be marked as specffied herein.
paper labels shall not be used. Other markings which fn any way interfere with,
obscure, or confuse those specified herein, are prohibited. Each capacitor shall
be legibly marked and will withstand the environmental condf ions speclffed
herein. The ❑arking shall be a minimum resistance of 1 x 10 5 ohms per square
and shall remafn legible after coating the parts wfth 1.5 to 3 roils of transparent
conformal coating such as polyurethane, acrylic, or the equivalent.

3.27.1 JAN and J ❑arking. The Unfted States Government has adopted and is
exercising Ieglti mate control , over the certification marks “JAN- and ‘J=,
respectively, to fndicate electrical equipment, namely, resistors, capacitors,
electron tubes and the llke, acqufred by, or manufactured for use by, or for the
Government fn accordance with standard Government specifications. Accordingly,
capacitors acquired to, and ❑eeting all of the criteria specified herefn and in
applicable specification sheets shall bear the certification mark “JAN”, except
;;:;e:a~j$itors too small to bear the certification ●ark ‘JAN” shall bear the

Capacitors furnished under contracts or orders which either permit or
requfre deviation from the conditions or requirements speciffed 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 and the
ap~lfcable specification sheets, the manufacturer shall remove the “JANn or the
“J from the sample tested and also from all capacitors represented by the
sample. The United States Government has obtained Certfffcate of Registration No.
504,860 for the certification mark “JAN”. Unleaded capacitors to this
specfficafton shall not be ❑arked wfth “JAN” or “J”; however, the packaging
containers shall bear “JAN” or “J-.

3.27.2 Full marking (leaded capacitors). Unless otherwise specified (see 3.1),
capacitors shall be marked with -or “J” marking, part number, date and
lot code, manufacturer’s five dfgi~ commercial and government entity (CAGE) code,
voltage, capacitance, and capacitance tolerance. There shall be no space between
the symbols whch comprise the part number. The date code and lot number shall
consist of the year, week, and lot code. For example: The thfrd week of 1990
would be 9003-. Capacitors shall be marked In accordance wfth one of the examples
shown on figure 3 (see 3.1).
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PART NUM6ER OIBPC

4R7CC

PART NU~ER {m
I JAN I

MIL-C-123B

I B803A b DATE AND LOT CODE

n12345 CKE CODE

Exmp le 1

=7= ‘oLTffiE

CAP CODE ANO TCLERANCE

Exa~le 2

=El=:~:E-c.
SPEC NUM5ER ANO MOOIFICATIDN COOE

LOT ~E AMO “J”

(P = BP; X - BX]

(G = BG; R= BR)

Example 3

FIGURE 3. Marking examples for leaded capacitors.
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I
r

•-~J J123A

05BPC PART NUPEER

lllCW
8803A ~ DATE AW LOT CODE

12345 ~ CAGE CODE

Example 4

rEEll PART NUMBER

WWUFACTURER’S
TRAOE?4K

I CAP CCOE

A123271K

T!

I CAP
TCLERANCE

SpECIFICATIW
NUMBER

Example 5

Example 6

DATE CODE

JI● “

+

I LOT CIXJE
(1 OR 2 DIGITS)

TC CCOE
(P= BP;R=BR)
(X = BX)

FIGURE 3. marking examples for leaded capacitors - Continued.
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3.27.3 Marking (nonleaded capacitors). Capacitors shall be legibly marked in a
contrasting color, with a three-digft capacitance code (see 1.2.l.4). When
capacitors are too small for three digits, they shall be marked In accordance with
table VII.

TABLE VII. Marking for small nonleaded capacitors.

7 I I r

i
Capacitance (pF) and multiplier

i /
I

I I 1 I
lCharacter~ Significantl Orange I Black I Green I Blue I Violet /

units I (x 0.1); (x 1.0)/ (x 10) ~ (x 100) ; (x 1000) ~[x Woooq
! I I
I i 1 I I I r

A I 10
B

J 1.0
11 1 1.1

c 1 12 i 1.2
D 13 1 1.3
E I 15 I 1.5
H 16 I 1.6

/ \ ;.;
: ;:
K / 22 I 2:2
L ! 2.4
N I :; I 2.7
0 30 i 3.0
R 1 33 I 3.3
s 36 I 3.6
T i 39 ~ :.:
v 43
u / 47 I 4;7
x 51 I 5.1
Y ~ 56 I 5.6
z I 6.2
3 I :: I 6.8
4 I 7.5
7 / :: I 8.2
9 I 91 I 9.1

10
11

:$
15
16
18
20

::
27
30
33
36
39
43
47
51
56
62
68
75
82
91

i 100
I 110
1 120
I 130
I 150
I 160
I 180
I 200
I 220
i 240
I 270
I 300
1 330
I 360
I 390
I 430
I 470
I 510
I 560
I 620
I 680
I 750
I 820
~ 910

i 1000
I 1100
I 1200
I 1300
I 1500
I 1600
] 1800
/ ;:::

I 2400
I 2700
~ ;:::

I 3600
I 3900
I 4300
I 4700
\ ;;;:

~ :s;;

I 7500
I 8200
f 9100

i
I
I
I
I

10,000
11,000
12,000
13,000
15,000
16,000
18.000
20;000
22,000
24,000
27.000
30;000
33,000
36,000
39,000
43,000
47,000
51,000
56,000
62,000
68,000
75,000
82,000
91,000

i 100,000
I 110.000
I 120,000
I 130,000
I 150,000

i

I 160iOO0 I
I 180.000 I
I 200;000
I 220.000
I 240:000
I 270.000
I 300;000
I 330,000
1 360,000
I 390,000
I 430,000
i 470,000
\ ;:;,;;:

I 620:000
I 680,000
I 750,000
I 820,000
~ 910.000

3.27.4 Marking (nonleaded high frequency capacitors). Capacitors shall be
laser ●arked with manufacturer’s trademark or symbol the three-digit capacitance
code and tolerance code. Alternately, a three-di git’capacitance code and
tolerance code in accordance with table VII ❑ay be used. Capacitance shall be
marked parallel to the plane of the embedded ●lectrodes.

Capacitors shall be processed In such a manner as to be
u&~$~rn -;hen us,ng IOX magnification. External leads shall not exhibit
cuts, nicks, or scrapes exceeding 10 percent of the diameter for round dnd flat
lead wire parts, except as follows:

a. Round leads: I/lthfn . 050 inch of the body of the component, 10 percent
of the surface area of the leads may exhfblt bare base metal. These
Capacitors are not expected to be solderable within .050 inch of the case.

b. Flat leads (styles CKS22, CKS23, and CKS24): Surface of lead may exhibit
bare base metal on edges except on installation portion of lead. These
capacitor leads are not expected to be so?derable above the plane of the
body mounting base.

-
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3.29 SUpp lying to looser capacitance tolerance and lower rated voltage. Parts
qualified afld ❑arked to t 19ht er capacitance tolerance or h Igher rated voTtage,
with procuring agency approval , are subst~tutable for parts marked to looser
capacitance tolerance or lower rated voltage, provided all other values, such as
case size, characteristic, and leads are the same. The substitutable parts shall
not be remarked unless specified in the contract or purchase order (see 6.2), the
lot date codes on the parts are unchanged, and the workmanship criteria Is met.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise speclffed In the contract
or purchase order, the contractor is responsible for the performance of all
inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth In the
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements of
sectfons 3 and 5. T he inspect ion set forth fn this specification shall become a
part of the contractor’s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements; however, this does
not authorize submission of known defective materfal, either indicated or actual,
nor does it commit the Government to accept defective ❑aterial.

4.1.2 Reliability assurance program. A reliability assurance program shall be
established and ma~ntainecl in accordance with 141L-STD-790. Evidence of such
compliance shall be verified by the qualifying activity of this specification as a
prerequisite for qualification and continued qualification. Procedures for
product and quality audits are specified in appendix G.

4.1.3 Sample and data retention - all manufacturing lots. To facilitate
failure ●nalyses which may be requfred in cases of performance problems occurring
in the service life of parts destfned for use fn long-term programs, the following
samples and data relatlng to material, process, and product shall be retained by
the vendor, and maintained fn usable condition for 15 years from the date of
shipment of the parts.

4.1.3.1 Material control documentation.

4. 1.3.1.1 Purchased raw materials. The following documentation for purchased
raw materials shall be retained:

a. Procurement documentation: Traceability.

b. Physical and chemical property data.

c. Performance evaluation/characterizati on data.

4. 1.3.1.2 In-house prepared materials. The following documentation for
in-house prepared materials shall be retained:

a. Fabrication process control data.

b. Physical and chemical property data.

c. Performance evaluation/characteri :ation data.
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4.1.3.2 Process control documentation. The followfng process control
documentation shall be retatned:

d. Lot travelers, fncludfng material traceability.

b. In-process nondestructive test results; e.g., acoustfc emissfon,
X-ray film.

c. Process control: Crltlcal parameter data.

4.1.3.3 In-p recess and ftnfshed product test samples and data. The fo
In-process and tnished product test samples and data shall be retained:

a. In-process (preliminary) DPA samples and test report.

b. All manufacturing lots.

NRI

1 Ou ng

(1) Group A: Final DPA samples, electrical test samples, and test data.

(2) Group B: Test samples and test data.

c. Selected lots where group C testing fs conducted: Test samp
data.

4.2 Classlficatfon of inspections. The ~nspections specified here’
classlf~ed as foil Ows:

a. Qualff$catlon inspection (see 4.4).

b. In-process Inspection (see 4.5.1).

c. Quallty conformance Inspection (see 4.5.2 and 4.5.3).

4.3 Inspection conditions and reference measurements.

es and test

n are

4.3.1 Condltfons. Unless otherwtse speclf~ed herefn, all inspections shall be
performed fn accordance wfth the test conditions specfffed in the “GENERAL
REQUIREMENTS” of MIL-STD-202. except relatlve humidity shall not ●xceed 75
percent. Accuracy of all test voltage measurements shall be wlthfn *2,0 percent
of the specfffed voltage.

4.3.2 Reference ateasureaents. Hhen requftements are based on comparative
measurements made before and after condftfonfncJ. th$ reference measurement shall
be considered the last measurement made at +25 C *3 C prfor to condltfonfng.
Unless reference measurements have been ■ade wfthfn 30 days prfor to the begfnnfng
of condftfonfng, they shall be repeated.

4.3.3 Power supply. The power supply used for life testing shall have a
regulation of ●Z percent or less of the specfffed test voltage.

4.4 Qualiflcat~on fnspect~on. Qualfffcation inspection shall be performed at a
laboratory acceptable to tll e qualifying agency (see 6.3) on sample unfts produced
with equipment and procedures normally used In production.

4.4.1 Sample size. The number of capacitors to be specfffed for qualification
inspection shall be as speclffed fn table VIII and fn appendfx H of thfs
specification. Each capacitor style shall be qualfffed separately.
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TABLE VIII. Qualfflcatlon inspection.

1 I I I I r
I I Muasber of lNunber of!
I Inspection i Requlre!sentl’Test methodlsismple unfts~ faflures~

I paragraph ~ paragraph I to be ~/
! I [ Inspected I I

I
iGroup I i
I
I Radiographic inspection (leaded ; 3.9
J devices only)
I Therasal shock and voltage I 3.10
I conditionfnQ I

i Capacitance
I Dissipation factor /
I Equivalent series resistance
I (UHF) (high frequency only) /
I Equivalent series resistance

(RF) (high frequency only) /
/

Group II /

I Visual and mechanical I
I examlnatfon; material, design, I
I construction and workmanship
I Destructive physical analysis /

- I
lGroup IIIa - Ledded devices }
I I
[ Terminal strength
I Solderability I
I Resistance to soldering heat
I /
lGroup IIIb - Nonleaded devices ~/ I
I
I Terminal strength
( Solderability /
I Resistance to solderfng heat I
i
lGroup IV ~1 1
I I
I Voltage-temperature limits I
I Moisture resistance I
I
16roup v /
I
I Hu=idfty, steady state, /
I low voltage
I Vibration, high frequency /
I (leaded capacitors only) I
I Resistance to solvents
I i

I Dielectric wi~hstandfng v~ltage I 3.13
I Insulation resistance +25 C 3.14
I Insulation resistance +125*C / 3.14

3.11
3.12
3.24

3.25

3.1, 3.4,
3.27, and
3.28

3.15

3.16
3.17.1
3.18.1

3.16
3.17.2
3.18.2

3.19
3.20

3.20

3.21

3.22

I

i

i
i
I
I

i

I
I
I

4.6.5

4.6.6

4.6.9
4.6,10
4.6.10
4.6.7
4.6.8
4.6.20

4.6.21

I

I
I

4.6.3 /

/
4.6.11 I}

4.6. 12.1 i
4.6.13.1 I
4.6. 14.1 I

I }

1
I

4.6.12.2 I
4.6.13.2 I
4.6.14.2 I

I
}

I

4.6.15 i
4.6.16.2 I }

i
I

4.6.16.1 [

4.6.17 i

4.6.18 ~ }

1

min
3/

15

12

12
12

12

12

12

i

See footnotes at end of table.
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TABLE VIII. Qualification inspection - Continued.

I I I I I r

I
i i

Inspection
i Number of jNLtmber Ofi

I RequirementlTest methodl sample units! failures;
I I paragraph ~ paragraph I to be
1 I fnspected I 1’ I

1 I
l~roup VI

! Life
I
IGroup VII
I i i i i
1 Resonance frequency (high
I

! 3.26 I 4.6.22 I 12 0
frequency only)

I /
i i

/ ; I I

A sample unit having one or more defects will be charged as a single
defective.
Additional samples over the 186 minfmum should be included, based on table
XV to allow for the percent defectfve allowable. Twelve additional samples
shall be required for nonleaded devices.
An additional 12 samples shall be required for high frequency devices.
Or 24 high frequency devices.
Leads ❑ay be soldered to chip capacitor to facilitate the tests requfred in
group IV.

4.4.2 Test routfne. Sample units shall be subjected to the qualification
inspection specltled In table VIII in the order shown. Sample units shall have
been subjected to the in-process screening required by thfs specification and all
sample units shall be subjected to the Inspection of group 1. The sample shall
then be divided as speciffed in table VIII as applicable.

4.4.3 Failures. Failures in excess of those allowed in table VIII shall be
cause for refusaT to grant qualification approval.

4.4.4 Retention of qualification. To retain qualification for capacitors
specffied in hf s speciff ti th e manufacturer shall forward a report at
12-month fntervals to thec~ue~!~yfng actfvfty. The qualifying activity shall
establfsh the fnftial reporting date. The report shall Include the following:

a. A list of all device types for which the manufacturer has qualification,
showing the total number of lots completing qualfty conformance
Inspection during the reporting period.

b. Certfffcation that the manufacturer still has the capabilities and
facilities necessary to produce these items to the qualified levels.

c. The number of lots which failed lot by lot testfng or perfodfc testing
(group B or group C).

-
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fafled lots (groups B and C), the follow ng Information fs required:

InspectIon lot identlflcatlon code and part number(s) fn the failed
lot,

The percent defective of voltage condftion{ng.

The results of groups A, B, and C testing (i.e., pass or fall).

For failed subgroups, the number and mode of all failures

All lots withdrawn shall be counted as failed lots In the

Identification of the lots (by inspection lot identfficat

report.

on code,
part number, and date of completion of group B testing).

e. Certiffcatlon for each devfce style which has been aualfffed, stating
that at least two lots have been-manufactured utilizing the design and
construction for which qualification is valid during the 12-!nonth
reporting period.

The report shall also include certification that the design and construction of
the product was verified and found to be identical to the style for which
qualification approval was valid. If the summary of test results indfcates
nonconformance with the requirements of this specification and corrective actfon
acceptable to the qualifying activity has not been taken, action may be taken to
renove the falling product from the qualffted products Ifst. Failure to submit
the summary report wlthln 30 days after the end of 12-month period may result in
loss of qualification for products wfthin that capacitor’s group. In addltfon to
the periodic submission of inspection data, the manufacturer shall within 30 days
notffy the qualifying activity at any time during the 12-xionth period that the
inspection data indicates Inabilfty of the qualfffed product to meet the
requirements of this specification. If during two consecutive reporting periods
there has been no quality conformance inspection of product withfn a qualfffed
technology, the manufacturer may, at the discretion of the qualifying activity, be
required to submit a representative product(s) of that quallfled technology to
complete testing in accordance with the qualification requirements. In this case
the product submitted ■ust comply with the baseline for each dielectric type.

4.5 In-p recess Inspection and qual 1 tv conformance Inspection.

4.5.1 In-p recess InspectIon. Each production lot of parts shall be fnspected
in accordance with table IX. The use of neutron radiography or ultrasonic
examination shall be as specffed in baseline documentation. Other screenfng
examinations ■ay be ●pplied at the option of the manufacturer, as documented and
approved by the baseline (see 3.3).

4.5.1.1 Rework. Rework Is not allowed on any operations fncludlng and
subsequent ~ formation of the slurry, except for marking and lead rework.
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TA8LE IX. In-process inspection.

I Inspection
I

~ Rej;~r;;~~t # Test method ~ Sample size ;
P 9 paragraph

I 1 I T
I Nondestructive internal examination I 3.5 I 4.6.1
I

I 100 percent I
I

I Pretermination destructive physical \ 3.6 / 4.6.2 I Table XIII
I analysfs /
I
I Visual examination

! /
1 3.7 I 4.6.3 I 100 Dercent 1’

I 1“ I
I Pre-encapsulation terminal strength ~ 3.8 ! 4.6.4 I Table XIV
I (leaded capacitors only) 1 I

4.5.2 Inspection of product for delfvery. Inspection of product for delivery
shall consist of groups A and 8 inspection.

4.5.2.1 Inspection lot. An inspection/production lot shall be of one design as
specified in the basel fne documentation. As a minimum requlrestent, the lot shall
consist of all the capacitors of a single nominal capacitance/voltage rating of
one desfgn, from the same dielectric material batch, and processed as a sfngle lot
through ●ll manufacturing steps on the same equipment, to the sane
basel<ne/revision, and identified wfth the same date and lot code designation.
The lot Hay contafn all avallhble capacitance tolerances for the nominal
Citp~CitiSnCe value (see baselfne docu~entatfon for BP and BG characteristics). In
addition, the lot shall conform to the following:

a.

b.

c.

d.

e.

f.

9.

Raw materials, such as end terminations, ceramic raw material, binders,
and electrode fnk, shall be traceable to the same lot or batch and be
from the same contractor.

A lot number shall be assigned before electrode pr{nting (inking) and be
manufactured from the same slurry and cast on the same belt or comparable
equipment (see 3.4).

A Single mlx of a basic ceramic formulation fired through one kiln with
one temperature proffle durfng the process, wfth constant dielectric
desfgn, with, in general, no more than 20 percent varlatfon fn the number
of actfve dielectrics befng assembled fn one continuous bufldup. Sublets
may be allowed to provide a spread fn capacitance value to improve the
yfeld. Thfs wfll normally be done fn the case of tfght tolerances and
low capacitance. In some cases. more than 20 percent variation fn the
number of active dielectrics may be requfred fn these circumstances (see
3.3).

End termination material shall be consistent fn formulation and traceable
to a sfngle batch and shall be fired fn the same kfln wfth no temperature
adjustment durfng the process. All parts shall enter the kiln fn one
continuous operation/run for end term{natlon firing.

Lead attachment solder shall be of a unfform composition from a sfngle
supplier wfth a mlnlmum melting pofnt of +260”C.

Lot ldentlty shall be maintained from the tfme the lot 1s assembled to
the time ft is accepted.

The lot date code (LDC) shall be addedafter firing and prfor to end
termination for leaded devices, and after end termination ffrfng for
nonleaded dev~ces.
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4.5.2.2 Group A inspection. Group A inspection shall consfst of the tests and
examinations Specified in table X. The following details shall apply:

a. Failure to meet destructive physfcal analysts (DPA) limlts shall cause
the lot to be rejected.

b. A summary of the results of group A inspection on each lot that meets
requirements shall be submitted to the purchaser with the parts.

c. A copy of the applicable DPA report shall be submitted to the purchaser
with each lot of parts.

.

TABLE X. Group A inspection.

1 I I I I
I Inspection lRequirementlTest methodl Samplfng procedure I

I paragraph j paragraph I
I I I

1 I
lSubgroup 1 I I I
I ;
I Thermal shock and v~~tage I 3.10 ~4.:.g.: ;nd~ 100% inspection

conditioning I (see table XV) :
I Voltage conditioninlj at +85*C ~/ I 3.10 I 4:616~3 I 100% inspection I

(see table XV,
/ / ! / PDA overall i

I I requirement only)l
/ i
I Radiographic inspection (encapsu- / 3.9 \ 4.6.5 I 100% inspection /
I lated capacitors only) I I

I
ISubgroup 2 1 ~ /
I I !
I Visual and mechanical fnspectfon; I 3.1, 3.4, I 4.6.3 I
I ❑aterial , physical dimensions, I 3.27, and I

}

I 20 samples /
design, construction, markfng, I 3.28 I I O failures I
and workmanship I

/ / ! [
[Subgroup 3 ~
I i /
I Destructive physical analysfs 3.15 I 4.6.11 f See table XIII I
I
lSubgroup 4

/ I [
I I

I 1 i
] Body insulation (CKS26 only) I 3.13 I 4.6.9.2 ~ 20 samples /

i
I

I
O failures

I ;

~/ For solder coated nonleaded capacitor chfps, thermal shock and voltage
conditioning fn accordance with 4.6.6.1 and 4.6.6.2 may be performed prior
to addition of final metallization; and if performed, shall not be requfred
during group A.

2/ Voltage conditioning at +85-C is only required for solder coated nonleaded—
capacitor chfps that had voltage conditioning performed prfor to final
metal libation.

21

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:07Z
Check the source to verify that this is the current version before use.



MIL-C-123B

4.5.2.3 Group B Inspect Ion. Group B Inspection shall consist of the tests
speciffed In table XI d shall be performed on sample unfts from lots which have
been subjected to and ~~ve passed group A InspectIon. Copfes of group B data
shall be forwarded to purchaser with parts. Parts ●ay not be shipped until the
conclusion of 1,000 hours of life test.

TABLE XI. Group B inspection.

I I I I I r
I Inspection lRequirementlTest methodl Sample sfze~ $~jgg;/ I
I I paragraph ~ paragraph I
I I I I

I
lSubgroup 1
I

I I I I i
I I

I Thermal shock
I Life test

3.10 I 4.6.6.1 !Table XVII ~Table XVIII
/ 3.23 I 4.6.19 i Table XVII lTable XVIII

I I I
lSubgroup 2 / I
i I
] Humidity,

/
steady-state, low

I
3.20 I 4.6.16.1 I

voltage
I

/ I I

lSubgroup 3
I

/ / i

\ VO~:~ ;~temperature
? 1

3.19 I 4.6.15
/

/

I Moisture resistance
same I

I
samples I 3.20 I 4.6.16.2 \

I
}

lSubgroup 4 / I

I Equivalent series
/

I
/ 3.24 ] 4.6.20 /

resistance (UHF)
~ Equivalent series

I
I 3.25 I 4.6.21 !

resistance (RF)
~ Resonance frequency

I
/ 3.26 ~ 4.6.22 I,1

12

12

12

I

I

/
,}

I

o

1

0

I

I

I

/-

I

I
I
I

4.5.3 Periodfc inspection. Perlodlc Inspection shall consist of group C
inspection. Except where the results of this specfffcatlon show noncompliance
wfth the applicable requlrenents, dellvery of products whfch have passed groups A
and B Inspections shall not be delayed pendfng the results of these periodic
InspectIons. Group C data shall be subnftted to the qualifying actfvfty every 6
months.

4.5.3.1 Group C Inspection. Group C inspection shall consist of the tests
specified In table I fn the order shown. Samples having group C testfng shall
be selected from lots that have passed group A and have been submftted for group B
Inspection. Separate samples of nonleaded, dual-fn-lfne package, and samples of
other axial and radial leaded capacitors shall be selected every 2 months tn
accordance with table XII. Capacitance values manufactured during the perfod
shall be represented as far as practical In at least the approximate ratio of
production.

d
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TABLE XII. Group C inspection.

1 I i 1 I T

i
I I I Number of I Number of I

InspectIon ]RequlrementlTest methodlunfts to bet defectlves I
I I paragraph ~ paragraph ~ inspected I permitted {

I I I
1 I I
lSubgroup 1 - Leaded devices I I
I

I I
I /

I Termfnal strength [ 3.16
I Solderablllty

I 4.6.12.1 ; 12
I 3.17.1

!

}]

I

[ Resistance to soldering heat
I 4.6.13.1 I

I 3.18.1
I

~ Resistance to solvents
I 4.6.14.1 I 12 ! 1

I 3.22 i 4.6.18 ~
I

I
I

/

lSubgroup 2 - Chfp devices
I

! ! i
/

I Terminal strength
i

I Solderablllty
I 3.16 I 4.6. 12.2 I
I 3.17.2

}

12 I

}

1

I Resistance to solderfng heat
I 4.6.13.2 I

[ 3.18.2
12 1

I 4.6.14.2 I
I

/
I

/
I I I I

4.5.3.2 Disposition of sample units. Sample unfts whfch have been subjected to
groups B and c Inspectf ons shall not be delfvered on the contract. These samples
shall be ❑aintained by the manufacturer for a mlnlmum of 15 years,

4.5.3.3 Noncompliance. If a sample fails to pass group C fnspectfon, the
manufacturer shall notf fy the qualifying actlvlty and the cognizant inspection
actlvfty of such faflure and take corrective action on the materials or processes,
or both, as warranted, and on all units of product which can be corrected and
which were manufactured under es$entlally the same conditions, with essentially
the same materfals and processes, and whtch are considered subject to the same
failure. Acceptance and shipment of the product shall be discontinued until
corrective action, acceptable to the Government, has been taken. After the
corrective action has been taken, group C inspection shall be repeated on
additional sample unfts (all fnspectlon) or the inspection whfch the orfgfnal
sample failed, at the optfon of the qualifying actfvlty, Group A (and group 6 if
applicable) inspection may be reinstituted; however, ffnal acceptance shall be
wfthheld untfl the group C inspection has shown that corrective action was
successful. In the-event of f~ilure after r
the faflure and corrective actfon taken shal
inspection actfvfty and the qualifying actfv

4.5.4 Inspection of packagfn~. The sampl
preservat~on, packf d contafner marking
requirements of MIL~?~3~~28.

4.6 Methods of Inspection.

fnspectfon, information concerning
be furnfshed to the cognfzant

ty .

ng and inspection of the
shall be fn accordance wfth the

4.6.1 Nondestructive fnternal examination (see 3.5).

4.6.1.1 Neutron radiography (see 3.5.1). Capacitors shall be subjected to
neutron rac(iography as specffied fn appendfx A and as defined fn baselfne
documentation (see 3.3).

4.6.1.2 Ultrasonic examination (see 3.5.2). Capacitors shall be subjected to
ultrasonic examination as specified in appendix A and as deffned fn baseline
documentation (see 3.3).

4.6.2 Pretermlnation destructive physical analysls (see 3.6), Capacitors shall
be examfned as specfffed fn EIA standard RS-4b9 and fn accordance wfth table XIII.
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TABLE XIII. Destructive physical aniilysfs sample sfze.

I 1 I I
Lot sfze I Mfnfmum sample sfze I Accept

1
I Reject i

f
I

1- 500 I 14 I o I 1

I 501 - 10,000 I 32 i 1 ; 2

i 10,001 - 35.000 / 50 / 2 /
I

3 /
I

I 35.001 - 500.000 / 80 i 3 I 4 i
I I i i i .

4.6.3 Visual examination (see 3.7). Capacitors shall be 100 percent examined
under magnffi catfon as specfffed fn the applicable appendfx and shall meet the
vfsua? requirements of 3.28 for leaded capacitors and appendix C for nonleaded
capacitors.

4.6.4 Pre-encapsulation terminal strength (leaded capacitors only) (see 3.8).
~; ~;i:y~s shall

!.
be examined as speciffed fn append~x D and fn accordance with

TABLE XIV. Pre-encapsulation termfnal strength.

I Lead configuration I Lead pull minimum I Sample sfze I
1 I

/ ;
I Radial per lead ! 1.8 kg (4.0 lbs.)
I

~10 or 2 percent ~/ I
I I

i Axfal per lead j 1.8 kg (4.0 lbs.) ilo or 2 percent ~/ i
I all styles except

i
i

CKSI1 and CKS12 : I
i 0.9 kg (2.0 Ibs.)
I i I /
I Dual-in-line package t 2.14 kg (4.7 lbs.) I1O or 2 percent ~/ I
I I I I
I I I I

II Whichever is greater, up to 32 pfeces maxlnum.

4.6.5 Radiographic inspection (encapsulated capacitors only). The leaded
capacitors shall be radiographed in accordance with 3.9 and appendix E. The
followfng details shall apply:

a. Number of views: (see appendix E, ffgure E-2).

(1) Radfal lead style capacitors: One view perpendicular to the plane
of the leads.

(2) Axfal lead style capacitors: Two vfeus perpendicular to the plane
of the leads, with the second view made after rotatfon of the
capacitor 90 around Its own axis.

b. inspection of fflms: The films shall be inspected on a back-lighted
illuminator using a minimum of 10X magnification.

c. Defects: Capacitors containing any defects as specfffed fn 3.9 and
appendfx E, ffgure E-3, shall be rejected.
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d. Sumnary data of ~nspectlon results: A surnaary of the results of
radiographic inspection (number of parts inspected, number accepted,
number rejected) shall be Included on the report of group A Inspection
furnfshed wfth each shipment of capacitors.

e. Retention of fflms: Radiograph fflms and test reports shall be reta
by the manufacturer for a mfnimum period of 15 years.

4.6.6 Thermal shock and voltage conditioning (see 3.10). Capacitors shall
subjected to the tests of 4.6.6.1 and 4.6.6.2, as applf cable (see tables VIII

ned

be
x,

and XI).

4.6.6.1 Thermal shock. Capacitors shall be tested in accordance wfth method
107 of MIL-=OZ. T he following details shall apply:

a. 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.

c. For group A testing: 20 cycles of thermal shock.

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

4.6.6.2 Voltage conditioning (see 3.10).
in 4.6.6.2.1 or 4.6.6

One of the voltage conditioning tests
be performed. The lot traveler shall indicate

whfch test fs used. uh~n ~h~ optfonal voltage conditioning test of 4. 6.6.2.2 is
used, the traveler shall include the specffic accelerated voltage used and the
test tfme.

4.6.6.2.1 Standard voltage conditioning (see 3.10). Standard voltage
conditioning shall be stdrted after complet ion of the thermal shock test. The
voltage conditioning shall consfst of applyfng twfce the rated voltage to the
units at the maximum rated temperature of +125-C for a mfnimum of 168 hours and a
maximum of 264 hours. The voltage condftfonfng may be terfnfnated at any tfme
during the 168-hour to 264-hour time interval that faflures (blown fuses or less
than 95 percent voltage) ●eet the requirements for the PDA durfng the last 48
hours listed in table XV. Voltage shall be applied and shall reach maximum value
wlthfn 1 second, maximum. To assure that at least 95 percent of the applfed test
voltage fs maintained for the duratfon of the exposure period, the circuft on
ffgure 4 shall be used. After completion of the exposure period, the unft shall
be allowed to stabflize at room temperature (+25-C). After stabilization at room
temperature, the dielectric withstanding voltage and insulation resistance shall
be measured as specified in 4.6.9.1 and 4.6.10, respectively. After measurement
of dielectric withstanding voltage and insulation resistance at +25 C, the unft
shall be stabilized at ●aximum rated temperature and insulation resistance
measured. After allowfng the unit to stabilize at room temperature for 10 hours
minimum, the capacitance ●nd dissipation factor shall be measured as speclfled fn
4.6.7 and 4.6.8, respectively. If the voltage conditioning test is performed wfth
individual fuses in series with each part, any part tested in a position where d

fuse fails shall be tested for insulation resistance and dielectric withstanding
voltage. If the part meets the fnftfal requirements for insulation resistance and
dielectric withstanding voltage, the part shall be rejected but shall not count
against the percent defective allowed in table XV.
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9 I ----
SEE SEE
NOTE 2 NOTE 4

YmRi

SEE
SEE NOTE 5
NOTE 1 SEE v

I
NOTE

NOTES:
1. The power supply shall be capable of providing a mlnlmua of twfce the rated

the capacitors at d fault current of 30 d afnimm.
2. The current llmftlng &vIce shall be ● resistor and/or a fuse. The current

voltage of

shall be
llmlted to no less than 30 d and no more than 10A.

3. There shall be a voltage ●onitor that uill trigger an alarm and shut off the test if the
applied voltage drops by more than 5 percent.

4. Fuses shall be Optjonal and resistors sIM1l not be allowed. If fuses are used, the total
resl~tance of the fuse, connections, and the connecting wires shall not exceed 50 otms at
+125 C.

5. The capacitor bahk shall be no less than 10.

FIGURE 4. Voltige condltlonlng clrcult?y.
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TABLE XV. Percent defective allowable for subgroup 1, group A Inspection.

I
I PDA last 48 hours during

Style I voltage conditioning at +125*C
I

CKS05 i 1 unft or 0.1 percent
CKS05S I 1 unit or 0.1 percent
CKS06
CKS06S
CKS07
CKS26
CKS1l
CKS12
CKS14
CKS15
:::;!

CKS52
CKS53
CKS54
CKS28
CKS29
CKS22
CKS23
CKS24

1 unit or 0.2 percent
1 unit or 0.2 percent
1 unit or 0.2 percent
1 unit or 0.2 percent
1 unit or 0.1 percent
1 unft or 0.1 percent
1 unft or 0.1 percent
1 unit or 0.2 percent
1 unit or 0.2 percent
1 unit or 0.1 percent
1 unit or 0.1 percent
1 unft or 0.1 percent
1 unit or 0.1 percent
1 unft or 0.1 percent
1 unit or 0.1 percent
1 unit or 0.1 percent
1 unft or 0.1 percent
1 unit or 0.1 percent

I
PDA overall including voltage!
conditioning at +85-C

I
I

3 percent
3 percent i
S percent
S percent /
5 percent
S percent I
3 percent
3 percent
3 percent /
5 percent I
5 percent
3 percent i
3 percent
3 percent !
3 percent
3 percent i
3 percent I
3 percent
3 percent i
3 percent I

w 4.6.6.2.2 Optional voltage conditioning. The manufacturer, with approval from
the qua?ffying actt vfty, may perform an optfonal voltage condltfon$ng test Instead
of the standard voltaae condftlonin~ test of 4.6.6.2.1. All conditions of
4.6.6.2.1 apply, with-the exceptfon-of the voltage applled and the test time. The
mfnlmum time duratfon, T(test), shall be calculated as follows:

800
T (test) =

(E test/E rated)3

Uhere: 2 x E rated ~ E test ~ 4 x E rated

T(test) . Minimum test time in hours

E test . Applied voltage

E rated = Rated voltage of the capacftor

4.6.6.3 Voltage conditfonfn at +85*C for nonleaded solder coated chip
(see table x) shall consist of

e rated voltage to the units at +85*C for 48 hours. The voltage
condftlonfng cfrcuft (see ffgure 4) and measurements of capacitance, dlssfpatfon
factor, dielectric withstanding voltage, and insulation resistance shall be the
same as that described In 4.6.6.2.
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4.6.7 Capacitance (see 3.11). Capacitors shall be tested fn accordance wfth
method 30Z of MIL-S~02. The following detaf? and exceptfon shall apply:

a. Test frequency: 1 megahertz *1OO kHz when the nominal capacitance fs 100
pF or less for 13X and BR characterfstfcs, and 1,000 pF or less for BP and
BG characteristics. One kHz *1OO Hz when the nominal capacitance fs
greater than above.

b. Voltage: A root-mean-square potential of 1.0 *0.2 volt.

NOTE : Followfng a dielectric withstanding voltage or insulation resistance
test, capacitance measurement may be delayed for a pertod of up to 24
hours.

4.6.8 Dfssfpatfon factor (see 3.12). The disstpatfon factor shall be measured
wfth a capaclt ante brl dge or ot her suftable method at the frequency and voltage
specfffed fn 4.6.7. The fnherent accuracy of the measurement shall be *2 percent
of the readfng plus 0.1 percent dissipation factor (absolute] unless otherwfse
specified. Suitable measurement techniques shall be used to minimize errors due
to the connections between the measuring apparatus and the capacitor.

4.6.9 Ofelectrfc withstanding voltage (see 3.13).

4.6.9.1 Dielectric. Capacitors shall be tested In accordance with method 301
of MIL-STO-202. The following detafls shall apply:

a.

b.

c.

d.

e.

Magnftude and nature of test voltage: 250 percent of the dfrect current
rated voltage.

Ouration of application of test voltage: 5 :1 seconds. The test voltage
shall be rafsed from O to the speclfled value wlthfn 1 second, maximum.

Points of application of test voltage: Between the capacitor-element
terminals.

Lfmltfng value of surge current: Shall be limfted between 30 and 50
millfamperes-

Examinatlon after test: Capacitors shall be examined for evidence of
damage and breakdown.

4.6,9.2 BOdy insulation. Leaded capacitors shall be tested as specified in
4.6.9.1 wftl the foil owing exception: Points of application of test voltage: The
encilpsulated body of the capacitors shall be brought Into intfmate contact with a
conductive material not less than .0625 Inch (1.588 mm) and not more than .125
fnch (3.18 mm) away from the lead wfres. A dfrect current potential of 500 V dc
shal? be applfed between the two leads connected together and the tape or fofl for
a perfod of 5 ●1 seconds. The test cfrcuit shall be so arranged that the surge
current does not exceed 50 RA.

4.6.10 Insulation resistance [see 3.14). Capacitors shall be tested in
accordance wfth method 302 of MIL-STO-202. The following detafls shall apply:

a. Test potential: Rated voltage.

b. Special conditions: If a failure occurs at a relatfve humfdfty above 50
percent, the insulation resistance may be measured again at any reliitlVe
humidity less than 50 percent.

c. Pofnts of measurement: Between the mutually fnsulated points.
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4.6.11 Destructive physical analysis (see 3.4.1 and 3.15). Capacitors shall be
examined as specified in tandard RS-469 and in accordance wfth table XIII.

4.6.12 Termfnal strength (see 3.16).

4.6.12.1 Termfnal strength (leaded capacitors) (see 3.16). Capacitors shall be
tested in accordance with ❑ethod 211, MIL-STD-202. The foil owing details and
exceptions shall apply:

For dual-in-line package (DIP) capacitors, bend leads to full radfal
(downl”posftfon before testfn9.

b. Test condition A:

(1) Method of holding: Capacitors shall be held by one terminal and the
load shall be applied gradually to the other terminal.

(2) Applied force: 2 ●.1 kilograms.

c. Test condition C: Applicable to radial-lead and DIP units only.

d. Test condition D: Applicable to axial-lead unfts only.

e. Examination after test: Capacitors shall be visually examined for
●vfdence of loosening or rupturing of the terminals.

4.6.12.2 Terminal strength (nonleaded capacitors) (see 3.16). Capacitors shall
be tested in accordance with method 1 of PiIL-STD-202. The following details and

b
exceptions shall apply:

a. Test condition A:

(1) Capacitors shall have nafl head, lead wire (.020 inch to .02’5 inch)
(.51 mm to .64 ❑m) attached as shown on figure 5, prfor to pull test.

(2) Method of holding: Capacitors shall be held by one terminal and the
load shall be applied gradually to the other terminal.

(3) Applied force: See figure 5.

b. Examination after test: Capacitors shall be vfsually examined for
evidence of loosening or rupturing of the terminals. Breakage of lead
wire or solder interface, which does not expose ceramic, shall not
constitute a failure. d

.1
ly *

-1 I I c--
I Style I Nail head I Applied I
I I diameterd ! force I Inches mm

.005 0.13

I CKS51 i .040 *.CN35 I lKg*.1 I ,040 1.02
I CXS52 ! .040*.OM I lKg*.1 I .045 1.14
I CKS53 I .045 *.005 I 2Kg*.2 I
! a(s54 ! .045 *.005 ~ 2Kg*.2 II
I I I I

FIGURE 5. Lead attachment for chip pull test.
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4.6, 12.3 Pre-encapsulation terminal strength (dual-in-lfne package (DIP)
capacitors) ~see 3.16). Capacitors shall be tested in accordance with appendix D.

4.6.13 Solderabfllty (see 3.17).

4.6. 13.1 Solderabllity for leaded capacitors (see 3.17.1). Capacitors shall be
tested in accordance with method of --- Two terutfnatfons sha?l be
tested.

4.6. 13.2 Solderabf?fty for nonleaded capacitors [see 3.17.2). Capacitors shall
be tested in accordance with method of MIL-STD-202. The
exceptions shall apply:

followfng detafls and

a. Solder shall be Sn62 in accordance with QQ-S-571.

b. Each chip capacftor shall be immersed
+.010, -.000 inch.

c. Number of terminations to be tested:

d. Examination of terminations shall be
of dfspute, the percent coverage with
materfal shall be deteratlned by actua’
compared to the total area.

in mo?ten solder to a depth of .020

Two .

n accordance wfth 3.17.2. In case
pfnholes or exposed termination

measurement fn these areas, as

4.6.14 Resistance to solderfng heat (see 3.18).

4.6. 14.1 Resistance to soldering heat for leaded capacitors [see 3.18.1).
Capacitors shall fn accordance wfth
following detafls ~nde~x~eptfons shall apply:

method of -- . The

a.

b.

c.

d.

e.

f.

Capacitors shall be fmmersed using procedure 1.

Depth of Immersfon in the molten solder: To wfthfn 0.050 Inch from the
capacftor body (see figure 6).

Test condftion B: Except that the fmmersfon duration shall be 20 *1
seconds.

Coolfng time prior to measurement after test: If) +1, -O minutes.

Measurements before test: Capacitance, OF and IR at +25*C shall be
measured and recorded as specfffed fn 4.6.7. 4.6.8. and 4.6.10,
respectively.

Measurements after test: Capacitors shall meet the requ
3.18.1- Capacitance, dfssfpatfon factor, and insulation
‘25*C shall be measured and recorded as specfffed fn 4.6
4.6.10, respectively.

rements of
resistance at
7, 4.6.8, and
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-

(L27 mm)

Radial

NOT LESS THAN

1

NOT LESS THAN
.050 INCH

A

~

.050 INCli”(l.z7~m)

,

t
~ / ‘t”

11

LEVEL OF : u

MOLTEN SOLDER

~ ,o,D., ,OT ~

and axial leads Dual-in-line package

FIGURE 6. Depth of inmersion 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 o of IL -- . he
following details shall apply:

a.

b.

c.

d.

e.

Capacitors shall be immersed using procedure 1, two times.

Test condition B: Except the solder temperature shall be ‘230”C, +5-C,
-O*C, and the duration shall be 5, +1, -O seconds.

Cooling time prior to measurement after test: 10 minutes minimum and up
to 24 hours maximum.

Measurements before test: Capacitance, dissipation factor, and
insulation resistance ●t +25°C shall be measured and recorded as
specified in 4.6.7, 4.6.8, and 4.6.10, respectively.

Examination &nd measurement after test: Capacitors shall meet the
requirements of 3318.2. Capacitance, dissipation factor, and insulation
resistance at +25 C shall be measured and recorded as specified in 4.6.7.
4.6.8, and 4.6.10, respectively.

4.6.15 Voltage-temperature limits (see 3.19). The temperature of each
capacitor shall be varied as speciff in tabl e XYI. Capacitance measurements
shall be made at the frequency and v~ltage specified in 4.6.7. The direct current
rated voltage specified in table XVI shall be maintained on the capacitor during
steps E to G incluslve. Capacitance measurements shall be made at each step
specified In table XVI and at five intermediate temperatures between steps B and b
to establish a true characteristic curve. Capacitors shall be kept at each
temperature until temperature equilibrium is attained.

4.6. 15.1 Voltage-temperature limits for quality conformance inspection.
Capacitance measurements shall be made as specifi d i 4 6 7 except that the
measurements shall be made only for steps C, D, E: an: G.o~ ~able XVI.
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TABLE XVI. Voltage-temperature limit cycle.

i Step i Voltage, dc i Temperature “C I

i A/ None i +25 ~2 I
1 I
fB None I -55 *2 /
I i I I
i c q None I +25 *2 i

1
ID None
I

+125 *2
1! ; i

E Rated
/ / I

+125 ●2

IF I Rated I +25 A2 I

I I
G I Rated 1 -55 *2 I

~/ Reference pofnt.

4.6.16 Moisture resistance (see 3.20).

4.6.16.1 Humidity, steady state, low voltage. Capacitors shall be tested in
accordance w]th method 103, condition A of MIL-STD-202. The following details and
exceptions shall apply. Note: At no time during test shall voltage greater than
1.5 volts be applied to any capacitor under test.

a,

b .

c.

d.

c.

Initial measurements: Capacitance.

Test: Capacitors shall be subjected to an environment of +85*c with 85
percent relative humidity for 24o hours minimum. Cycling shall not be
performed. A dc potential of 1.3 *0.25 volts shall be applied
continuously through a 100,000-ohm resistance to each device under test.

Final measurements: Upon completion of above test, remove capacitors
from cham6er and allow 3 hours, 30 minutes, *3o minutes to dry and
stabilize at +25-C before performing insulation resistance (IR), through
a 100 kilohm resistor at 1.3 *0.25 volts, capacitance and dissipation
factor in accordance with 4.6.10, 4.6.7, and 4.6.8, respectively.

Visual examination: After final measurements, the cal)acitors shall be
examined for evidence of mechanical damage and obliteration of marking.

I.cads mav be attached to chip ca~acitors for mountinq and loadinq
purposes; Mechanical loading is’ acceptable.

4.6. 16.2 Moisture resistance, normal voltage. Capacitors shall be tested in
accordance w_fth method 106 of HIL -- . 1 he following detail and exceptions
shall apply:

a. Inftial measurements: Capacitance<

b. Number of cycles: 20 continuous cycles.

c. Tests: Ouring the first 10 cycles only, a direct current potential of 50
volts shall be applied across the capacitor termina?s. Once each day, a
check ,shall be performed to determine whether a capacftor has shorted.
Vibration cycle of step 7b shall not be performed.
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d. Final measurements and examination: On completion of step 6 of the final
cycle, capacitors shall be measured for capacitance, dielectric
withstanding voltage, and insulation resistance as specified In 4.6.7,
4.6.9, and 4.6.10, respectively.

e. Leads may be attached to chip capacitors for ●ounting and loading
purposes. Mechanical holdlng is acceptable.

4.6.17 Vibration, high frequency (leaded capacitors only) (see 3.21).
Capacitors shall be tested in accordance with method of --. The
following details and exceptions shall apply:

a.

b.

c.

d.

e.

f.

4,6.18

Mounting: Capacitors shall be rigidly mounted on a mounting fixture by
the body. The leads shall be secured to rigidly supported teralnals, so
spaced that the length of each lead from the capacitor is approximately
0.375 inch (9.52 mm) when ●easured f~om the edge of the supporting
terminals. Leads shall be within 15 of being parallel. Mhen securing
leads, care shall be taken to avofd pfnchlng the leads. The mounting
fixture shall be so constructed as to preclude any resonances wfthin the
test range. An examination of the mounting fixture shall be made on a
vibrator. If any resonant frequencies are observed, adequate steps must
be taken to damp the structure.

Electrical load conditions: During the test, a direct current potential
equal to 125 percent of the direct current rated voltage (see 3.1) shall
be applied between the terminals of the capacitor element under test.

Test condltlon E (50’s): Except frequency range of 10 through 3,000 Hz.

Duration and direction of motion: Equal amounts of time in each of three
mutually perpendicular planes (total of 8 hours).

Measurements during vibration: During the last cycle in each direction,
an electrical measurement shall be made to determine intermittent
contacts of 0.5 ms or greater duration, or open- or short-circuiting.

Examination after vibration: Capacitors shall be visually examfned for
evidence of mechanical damage.

Resistance to solvents (see 3.22). Capacitors shall be tested in
accordance wfth method of -- . The following details shall apply:

a. The marked portion of the capacftor body shall be brushed.

b. The number of sample unfts to be examined shall be as specified in table
VIII.

c. Capacitors shall be visually examined for evidence of atechanfcal damage
and obliteration of marking.

4.6.19 Life (at elevated ambfent temperature) (see 3.23). Capacitors shall be
tested in accordance with method O f~D -- . he followfng details and
exceptions shall apply:

a. Minimum sample sfze and accept/reject crfterfa shall be fn accordance
with table XVII.

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

c. Test temperature and tolerance: +125”C, +4”C, -O*C.
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Capacitors shall be subjected to the voltage and cfrcuft specif{ed In
4.6.6.2.

Test duration: 4,oOO hours for qualification and 1,000 hours for group B.

Measurements during and after exposure: At the conclusion of 250, 1.000.
2,000, and 4,000 hours. and while the capacitors are at the app?lcable “
high-test temperature, the insulation resistance shall be measured as
specified in 4.6.10. At the opt~on of the manufacturer, the units may be
Immediately transferred (period of transfer not to exceed 15 ●inutes) to
another chamber maintained at the same temperature for the purpose of
measuring insulation resistance. The insulation resistance measurement
shall be made only after the unfts have stabilized at the test
temperature . The capacitors shall then be returned to the inspection
conditions spectfied fn 4.3 and shall be visually ●xamfned for evfdence
of ●echanical damage and obliteration of marking; capacitance,
dissipation factor, and insulation resistance shall be measured as
specified in 4.6.7, 4.6.8, and 4.6.10, respectively, Equivalent series
resistance shall be measured for hfgh frequency styles only, as specified
in 4.6.20 and 4.6.21.

TABLE XVII. Life test.

-1 t 1 t

i i i 250-4,000 hours I
I I

Lot size j Minimum sample size I Accept Reject
! I

I I I
1- 1,200 I 25 0

1
I 1

1 1,201 - 10,000 : 80 I 1 / 2 /
I
I 10,001

/ 1 I I
- 150,000 125 I 2 3 I

4,6.20 Equivalent series resistance (UHF) (when specfffed, see 3.l)(see 3.24).
The UHF equivalent series resistance shall be measured in accordance wfth appendix
F, using the wavelength and frequency range specified In table XVIII.

TABLE XVIII. Equivalent series resistance (UHF) test frequency range.

1 i I I
{ Capacitance range I Wavelength I Frequency range I

I
I 1-29 PF l_/ / 7/4 910-1050 MHz

! /
I 30-100 pF i 5/4 i 640-660 Mtiz i
I 1

101-1000 pF i 3/4 i 38O-4OO h!Hz I

~/ Not practically measurable for capacitance values
below 1 pF.

4.6.21 Equivalent series resistance (RF) (when specified, see 3.1), (see
3.25). The RF equivalent series resistance shall be measured fn accordance wfth
appendfx F at one quarter wavelength in a frequency range of 130 MHz to 260 MHz.

4.6.22 Resonance frequency (when speciffed, see 3.1) (see 3.26). The resonant;
frequency shall be ❑easured in accordance with appendix F for capacitance values
of 1 pF and above.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packag<
accordance with IL -- 39028.

6. NOTES

ng shall be in

(This section contains Information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use. These capacitors are primarily designed for use in circufts
and systems requiring high rella

6.2 Acqufsftfon requirements.

a. Title, number, and date

b. Issue of DODISS to be c
specffic Issue of Indiv

fifty electronic components.

Acquisition documents must specffy the ‘

of this specification.

ted in the solicitation, and if required
dual documents referenced (see 2.1).

ollowing:

the

of the aoDllcable specification sheet. and thec. Title, number, and date
complete part number (see 3.1), ‘-

d. Lead length, if dffferent from that specified (See 3.1). Lead lengths
may be a mfnlmum of 1 inch (25.4 mm) long for use In tape and reel
automatic insertion equfpment, when speclfled.

6.3 Qualification. With respect to products requlrfng qualification, awards
wfll be made only for products which are, at the tfme of award of contracts,
qualffled for fnclusfon in the applicable qualffied products lfst, whether or not
such products have actually been so llsted by that date. The attention of the
contractors is called to these requirements, and manufacturers are urged to
arrange to have the products that thay propose to offer to the Federal Government
tested for quallffcatfon In order that they may be elfgfble to be awarded
contracts or purchase orders for the products covered by this specification. The
.s:s~;~ty responsible for the Qualffied Products List is the Goddard Space Flfght

Natfonal Aeronautics and Space Adminfstratlon, Parts Project Offfce
(NPPO)l Greenbelt, MD 20771; however, information pertaining to qualfffcatfon of
products may be obtained from the Defense Electronics Supply Center (DESC -E),
Oayton, Ohfo 45444. Application for qualification tests shall be made in
accordance with SD-6 ‘Provisions Governing Qualification” (see 6.3.1).

6.3.1 SD-6 ‘Provisions Governing Qualiffcatfon=. Copies of SD-6 “Provisions
Governing Qualif ication” may be obtained on appli cation to Commanding Offfcer,
Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania
19120.

6.4 Case insulation. It fs not intended that the case Insulation be subjected
to sustained VOI tage fn excess of 150 percent of the dc rated voltage of the
capacitor. Supplementary insulation should be provided where the case may come in
contact with higher voltage.

6.5 Subject term (key word) Tistlng.

Ceramic
High frequency
Hfgh rellabflfty
Space
Temperature stable

6.6 Changes from previous issue. Asterfsks are not used In this revlsfon to
identffy changes with respect to the prevfous fssue due to the extensiveness of
the changes.
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APPENDIX A

NONDESTRUCTIVE PHYSICAL ANALYSIS

10. SCOPE

10.1 Scope. This appendix specffles the procedures for the nondestructive
fnternal examination of CKS ceramic capacitors. The test procedures for both
neutron radiographic Inspection (NRI) and ultrasonic ●xamination are included.
Thfs appendix Is a mandatory part of the specification. The Information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Other publications. The following document forms a part of thfs
specification to the extent speclfled herein.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E-545 - Determlnfng Image ouallty in Thermal Neutron
Radlographlc Testing.

(Application for copies of ASTM publications should be addressed to the
American Society for Testfng and Materials, 1916 Race Street, Philadelphia, PA
19103-1187)

30. NEUTRON RADIOGRAPHIC INSPECTION (NRI)

30.1 Purpose. This sectfon specifies procedures and practices necessary for
the successful NRI of ceramic capacitors for delaminatfons.

Note: Neutron radiographic ~nspection of ceramic capacitors for small
delamination (In the order of .001 fnch (0.03 ❑m) or less) require special
fixturing and techniques to assure state-of-the-art detection capacity. The prime
requirement for thfs InspectIon IS careful orientation of the plane of
delamination parallel to the axis of the neutron beam.

30.2 Re ulrement.
~

If more than one lot of capacitors fs tested in any one
fixture, rated samples shall be required for each lot.

30.3 Apparatus.

a. A neutron radiographic facillty that shall produce a beam comprised
basfcally of unscattered, thertxallzed neutrons. Gamma radtatlon,
scattered neutrons, and fast neutrons shall be minlmlzed. As a minimum,
the beam composition shall produce a radiograph with a ASTM E-545 Index
of N75-15-11. Maximum gamma content wfll be 2 percent. The neutron beam
shall have an L/O of at least 250.

b. Facility flxturlng shall provid$ for alignment of the capacitor fixture
relative to the beam within 0.4 .

c. Radiographic film shall be Eastman type SR-54 or equivalent.

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

e. Film holder shall be a vacuum cassette with a gadolinlum metal
converter. Cleanliness is essentfal to high-quallty neutron
radiography. The radiography cassettes shall be cleaned prior to each
production run. The film shall be loaded fnto the cassette fn a
lamlnar-fl ow-ultra-clean bench or equivalent.

-
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9.

h.

i.

j.

Capacitor mounting fixture shall be rugged enough to withstand air
shipment while securely holding the capacitors fn proper orientation.
Drawings for suitable fixtures are shown fn figures A-1 and A-2. The
fixture shall be made of 6061-T6 aluminum and shall be as thin and
uniform in thickness as practfcal in the direction of the neutron beam.
Also Included in this fixture are alumfnum keys and rubber spacer
strips. The aluminum keys shall flt tightly fn the fixture to assure
correct alignment of the capacitors. The rubber spacer strips have .094
inch (2.39 mm), . 125 inch (3.18 ❑m), .188 inch (4.78 mm), and .250 fnch
(6.35 mm) square cross sections and are used to provide a snug fit of
various sized capacitors In the fixture. This fixture must be maintained
clean with no tape or gum residue left in the area of Interest prior to
loadfng the capacitors.

Beam purity indicators and sensitivity gauges shall be in accordance with
ASTM E-545. In addition. a defective part standard nay be included as an
indicator.

Radiographic viewer capable of resolving .001 inch (0.03 mm) shall be
provided.

Two capacitors previously determined to be bad, of the same dielectric
●aterial and size of the parts under test, shall be added to the lot for
testing.

Neutron sensitive labeling shall be used for Identification of the
capacitors in the fixturing. This materfal,
typewriter,

which is imprintable with a
is available from the neutron radiographic facility.

30.4 Procedure. The neutron exposure time shall be adjusted to achfeve a film
background optical density between 2.0 and 3.0. The lower density shall be used
on low neutron attenuation capacitors, the higher density on high attenuation
capacitors.

30.4.1 Mounting and v<ews. The capacitors shall be ❑ounted such that the
electrodes are parallel b ttl to the neutron beam and to the long axis of the
ftxture. Alignment keys ~re required to assure that capacitors remafn in a
vertical configuration. The alignment keys also provide a vfsual aid to the fflm
Interpreter by providing reference pofnts for counting capacitors. Addftlonally,
rubber spacers may be required to fill gaps and assure that capacitors are held
tjghtly against the allgnment keys.

30.4.2 View 3, critical alignment, Each capacftor shall be placed such that
the ●lectrodes of he capacit or shall be parallel (*0.6 ) to the neutron beam and
their longitudinal axes normally shall be perpendicular to the neutron beams. An
alumfnum key spacer placed every 10 capacitors provides a realignment surface in
the event of uneven coatfngs on capacitors. A row of capacitors shall be not more
than 4 Inches (102 mm) in length to minfmlze the effect of the angle of divergence
of the neutron beam.

30.4.3 Radiographic quality standard. ASTM beam purity Indicators (BPI’s) and
Sensitivity gauges shall be rad Iographed in accordance with current
recommendations or ASTM E-545. In addition, standard defect parts shall also be
placed on the plate to be radlographed. These devices shall be used to assure a
quality neutron radiograph. In those cases where no room is allowed for the BPI
or sensitivity gauge, the performing facflfty shall certify that the required
quality level can be met with the exposure conditions used. If requ~red, a
verification blank radiograph shall be supplied, using identical exposure
conditions with the 8PI and sensitivity gauge.
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FIGURE A-2. Loading tunnel.
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30.4.4 Film. Each ff?m shall normally bear the following mfnfmum
identfflca~ typed on neutron absorbing material.

a. Uame of performing facllfty.

b. Date.

c. Film number.

d. Organization for whom test is being performed.

e. Part titles and serialization.

f. User mounted and/or labeled trays will be so noted on the radiograph.

30.4.5 Processin The radiographic film manufacturer’s recommended procedure
~~lop the exposed filmshall be use and the ffla shall be processed so that

It fs free of processing defects such as ~fngerprfnts, scratches, foggfng,
chemfcal spots, blemfshes, etc. Furthermore, no apparent film flaws shall be
present in a critical area of the components. Should one occur, the radiograph
shall be redone to prove that the flaw fs fn the fflm and not in the part. Also,
since gadolinium conversion screens wfth zero surface defects are unavailable, a
lfmfted number of bright specks due to these flaws are allowable ff positively
identified and correlated to a known flaw fn the screen.

30.5 Operating personnel . Personnel who will perform radiographic inspection
shall have training in rad fographic procedures and techniques so that defects
revealed by this method can be valfdly interpreted and compared wfth applicable
standards. The following minimum vfsfon requirements shall apply for vfsual
acuity of personnel inspecting fflm:

a. Dfstant vision shall ●qual at least 20/30 in both eyes, corrected or
uncorrected.

b. Near visfon shall be such that the operator can read Jaeger type no. 2 at
a distance of 16 inches (406 mm). corrected or uncorrected.

30.6 Inspection of radiographs. Utilfzfng the equipment specified herein,
radiographs shall be inspected to determine that each devfce conforms to thfs
standard and defective devices shall be rejected. Interpretation of the
radiograph shall be made under Tow ambient light level conditions without glare on
the radiographic vfewing surface. The radiographs shall be examfned on a suftable
illuminator wfth varfable intensfty or on a viewer suftable for radiographic
inspection on pro~ection type vfewfng equfpment. The radiograph shall be viewed
at a magnification between 6X and 25X. Vfewfng masks may be used when necessary.
Any radiograph not clearly illustrating the features fn the radiographic quality
standards fs not acceptable and another radiograph of the devices shall be taken.

30.7 Reports and records. Appropriate Information (number tested, number
fafled) Trom scanning resuTts shall be recorded on the chf
scanner prfntout sheets shall be identified wfth the chip !ol”;u;;~;~’~[;e,’he
voltage rating, and capacitance value, and placed on file.

40. ULTRASONIC EXAMINATION TEST METHODS AND REQUIREMENTS

40”’%%% The test equipment shall be in accordance with the list below
or fts equ va en

40
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a.

b.

c.

d.

e.

f.

9.

h.

i.

Ultrasonic scanner US450 series ii.

Pulser/recefver unft model 50S ~/.

Lab scanner model 450 &/.

25 MHz Transducer model 57 AHO06 ~/.

Sectioning equipment EIA Standard RS-469.

Glass plate.

Plexiglass plate.

Capacitor chips known to be good (absence of delamination and cracks).

Capacitor chips known to be defective (with delamination).

40.2 Requirements. Capacitor chips determined to be good after testing and
when sectioned in accordance with paragraph 4.6.2 must meet the DPA requirements
of paragraph 4.6.2.

40.2.1 Lots tested. Only one production lot of parts shall be scanned at one
time.

40.2.2 Calibration sampleS. Two previously determined bad capacitors of the
same dielectric material and size of the parts under test shall be added to the
lot for testing.

40.3 Inltlal setup procedure. The initial setup procedure is as follows:

a. Equipment shall be turned on and warmed up for 15 minutes, minimum.

b. The tank shall have a water depth of 6 *.250 inches (152 ●6.35 mm). 175
●5 ML of wetting agent shall be added to the tank.

c. Chips shall be placed in identifiable rows on stfff plastic or glass
trays. The tray must be level and perpendicular to the transducer head
axis. The tray shall be checked after it is in the tank to assure that
no air bubbles are trapped under the ch$ps. or tray, or between the chips.

40.4 Operating procedures. The chip image return, and gate alarm setting shall
be adjusted each time t he equipment is turned off and on the first tray of chips
to be scanned per lot. Adjustments shall be in accordance with the test
facility’s operating instructions. The adjustments shall clearly confirm the good
and bad calibration samples. These parts shall be easily identifiable from the
remainder of the lot under test.

su::;:sf~”
Each test facility shall have a responsible person who has

y COIIIP eted a nondestructive testing course given by the manufacturers
of the ultrasonic test equipment. The ultrasonic test equipment shall not be
operated by anyone who has not been certfffed and instructed in the use of
ultrasonic testing by the designated person. The responsible person shall prepare
a test method that describes the general procedures, requirements, isnd techniques
for ultrasonic scanning of ceramic chips.

1/ Manufactured by Automation Industries, Inc., Sperry Products Division,
Subsidiary of General Cable.
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40.6 Equipment usage. Testing shall be done in accordance with the test
equipment mdnufacturerrs tnstructlons and the test facility’s operating
procedures. The tank must be completely drained, cleaned, and refilled at least
once a month. NOTE : Anytime the tank Is drained and refilled, the transducer
lens must be checked to ensure bubbles have not been trapped.

a. The scanners (XY recorders) shall be activated and the printout of the
calibration samples shall be compared against the scanner’s ‘O” scope.
If correlation for the calibration samples is obtained wfth the setting
of 40.4, the entire lot can be scanned with that setting.

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

40.7 Documentation. Appropriate information (number tested, number failed)
from scanning result s shall 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 placed on file.
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PRE-ENCAPSULATION VISUAL INSPECTION CRITERIA FOR LEADED CAPACITORS

10. SCOPE

10.1 Scope. Thfs appendix specifies the visual inspection criterfa for leaded
capacitors. This appendix fs a mandatory part of the specification. The
information contained herein is intended for compliance.

20. Applicable documents. This section Is not applicable to this appendix.

30. PROCEDURES FOR INSPECTION AND REJECTION

30.1 Method of inspection. Each devfce shall be examined under 7 power
minimum magnifi cation to determine compliance with the requirements specified
herein.

30.2 Rejection criteria for both axial and radial leaded devices. Devices
that dev3ate from he material , design, or construct ion requirements specified,
or that fail to meet the following requirements or those specified in 40 shall be
unacceptable.

30.2.1 Chip examination.

a. Cracks in the ceramfc (thermal shock cracks).

b. Open delaminatlons in chfps which expose internal electrode
material .

c. ‘Cold” solder joints (frosted or granular in appearance).

d. Solder bridging or potential bridging between opposing
terminations.

e. Excess solder.

f. No solder balls on leads.

40. SPECIFIC LEAD REJECTION CRITERIA

40.1 Axial leaded devices - crfteria/assessment.

a. Unit A: Ideal lead to ●lement union. Acceptable (see figure B-l).

b. Unit B: Solder build-up (fillet) on one side only. Acceptable (see
figure B-1).

c. Unit C: No solder build-up (fillet), but good element to chip
interface. Acceptable (see figure B-l).

d. Unit D: Edge of lead wire does not overhang the edge of the element,
and full solder coverage is evidenced. Acceptable (see figure B-2).

e. Unft E: Gap In solder joint under the nail head which reduces
lead-to-element interface to less than 90 percent coverage,
Rejectable (see figure B-3).

f. Unit F: Gap in solder joint under the nail head which reduces
lead-to-element interface to less than 90 percent coverage.
Rejectable (see figure B-3).
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9. Unit G: Gaps or voids in solder joint under the nail head which
reduces lead-to-element Interface to less than 90 percent coverage.
Rejectable (see ffgure B-3).

h. Unit H: Gap in solder joint under the nail head which reduces
lead-to-element interface to less than 90 percent coverage.
Rejectable (see figure B-3).

i. Unit 1: Diameter of lead wire overhangs side of element. Rejectable
(see figure B-3). [Note: Nail head may overhang. )

.
J. UnitJ: Edge of lead wire does not overhang edge of element, but

gap in solder joint under the nail head reduces lead-to-element
interface to less than 90 percent coverage. Rejectable (see ffgure
B-3).

k. Unft K: Center lfne of nail head tilted greater than 30” beyond
center line of chip. Rejectable (see figure B-3).

UNIT A UNIT B UNIT C

FIGURE B-1. Acceptable units.

J L

D

—

Ut41T D

FIGURE B-2. Acceptable only by (JC department.

-
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B
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E

UNIT E

BF

UNIT F UNIT G

&
H

Bl-l

Q L..
UNIT I UNIT J I

K

UNIT K

FIGURE B-3. Rejectable devfces.

40.2 Radial leaded devices (molded) - criteria/assessment.

a. Unit M: Ideal condition for a radial leaded device prior to
encapsulation. Acceptable (see figure B-4).

b. Unit N: Element thickness fs greater than or equal to the average
lead wire flat dimension. The element must be positioned such that
the lead wire flat does not extend more than one-third beyond the
thickness of the ●lement, This example is rejectable (see figure
B-5).

c. Unit O: Element thickness is less than the average lead wire flat
dimension. The element must be positioned such that the lead to
element interface is a minimum of 80 percent of the available contact
area. This example is rejectable (see figure B-5).

d. unit P: ~ngle between chip centerline and lead centerline shall not
exceed 30 (see ffgure B-5).
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f.

9-

Un
B-

t Q: Ideal chip alignment (top
).

vfew . Acceptable (see ffgure

Unit R: If the element thickness is greater than or equal to the
average lead wfre flat dfmension, the element must be positioned such
that the lead wire flat does not extend more than one-third beyond
the thickness of the element. If the element thfckness Is less than
the average lead wire flat dimension, the element must be positioned
such that the lead to element Interface IS a mfnfmum of 90 percent of
the available contact area. This example Is rejectable (top view)
(see ffgure B-6).

Unit S: Thfs example shows various rejectab?e characteristics which
may be observed on the radial leaded device (see figure B-7).
Description of the numbered defects are as follows:

(1) Lead-to-element interface of less than 80 percent is not
acceptable.

(2) Cut. dent, or smash in the lead wire exceedfng .050 inch
(1.27 mm) ffl length or .005 inch (0.13 mm) in depth is
rejectable.

(3) Element is not properly seated in the “saddle”. Gaps in excess
of . 015 inch (0.38 mm) are rejectable.

(4) Chip-outs in the ceramfc surface whfch expose electrodes are not
acceptable.

1

FIGURE B-4.

“f’+’””
\“

!
‘, I

<80”/ II
\
P

I ‘,

, ‘\

,\

\
\

Ideal condition (acceptable unit). FIGURE B-5. Rejectable units.

,n

m
ACCEPTABLE

FIGURE

u

REJECTABLE

B-6. Chip alignment.
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FIWRE B-7. Rejectable characteristics.

40.3 Radial leaded devices (epoxy coated) -
g.

criteria/assessment (see figure

a. Leads shall be 100 percent covered with solder.

b. There shall be no voids under the lead head.

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

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

e. Leads shall not be off center by more than .015 inch (0.38 mm).

@ Leadwire

@ solder

@ llielectric

@ Endsil.erfrit

@ Case

@ Electrode

FIGuRE B-8. Typical (nonmolded) device with epoxy coat.
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VISUAL INSPECTION CRITERIA FOR CHIP CAPACITORS

10. SCOPE

10.1 Sco9e. This aD9endiX svecifies the visual inspection crfterfa for chfv
capaclto= This appendix is a“ mandatory part of the specification. The
~nformatlon contained herein is intended for compliance.

20. APPLICABLE 00CUMENTS. This section Is not applicable to this appendfx.

30. PROCEDURES FOR INSPECTION ANO REJECTION

30.1 Method of inspection. Each devfce shall be examined under 10 power
raagniftcation to determine compliance wfth the requirements specfffed herefn.

30.2 Rejection crfterla. Devfces
construct ion requirements specffied,
requirements, shall be unacceptable.

30.2.1 Termination metal llzation.

a.

b.

c.

d.

e.

End terminals shall be comp’
to . 005 inch (0.13 mm) in d

that deviate from the material, design or
or that fail to meet the following

etely covered. P
ameter are permit

nholes less than or equa’
ed (maxfmum of three

pinholes In e~ch surface area).

Gaps in the metallizatlon band shall only be acceptable ff the
=etallfzation band is not less than the minimum metalllzation band
requirement specified (see figure C-1).

Metalllzed edges shall not be reduced to less than 90 percent due to
chipping or metallizing process (see figure C-2).

There shall be no excess metallization or solder tear whfch violates the
minimum pad separation (see figure C-3).

There shall be no forefgn material visible adhering to the solder, or
voids in the solder revealfng greater than 10 percent of the base
metallization (see ffgure C-4).
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&-/l._ REJECT IF LESS THAN FIINItlUfl
D1MENS1ONS tlETALLIZATIOf4 (SEE 3.11

FIWRE C-1. Metallization band gaps.

FIGURE C-2. Metallization band chippinq.

FIGURE C-3. Excessive metalllzation.

NONUETTED
AREAS

FIGURE C-4. Solder defects.
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30.2.2 Ceramic surface examination.

a.

b.

There shall be no cracks (see figure C-5).

There shall be no delamination of ceramic layers. A delamination fs the
separation of ceramic layers (usually observed on sides).--- (See figure

c.

d.

e.

f.

9.

h.

i.

j.

k.

1.

C-b.)

Striations are unacceptable (see figure C-6).

Edge chip-outs shall not extend to within .003 inch (0.08 mm) of an
electrode. An edge chip-out Is any region where material has been
removed as a result of a fracture (see figure C-7].

Rough edges shall be permftted provided they are withfn the a?lowab
chip-out reg~on as specified on figure C-7.

Lips, flared edges, or
on figure C-8.

There shall be no fused
prevents a chip from ly
mm) out of a surface.

e

rregular shapes shall not exceed limits speclf~ed

dust or excess material on external surface that
ng flat, or protrude more than .003 inch (0.08

There shall be no rafsed surfaces, bubbles, or bllsters greater than .002
Inch (0.05 mm) (usually found on top and bottom). (See figure C-9.)

Uhen compared to a flat surface, the clearance (warpage) at the center of
the chip shall be less than 5 percent of the length dimension (see figure
c-lo).

A pinhole Is a circular hollow or cavity no larger than .002 inch
(0.05 mm) in diameter (see figure C-II). They are unacceptable if they
exceed this size,

There shall be no ho’
C-12).

The marking shall be

es (vofds) that expose electrode

leglble and complete (see figure

plates (see f

C-13).

gure
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m
TOP

m
TOP END

FIGURE C-5. Cracks.

TOP END

)
,

b

SIDE

U21-1
SIDE

cE#-sTRIAT’O
SIDE

TOP END
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Dill
TOP

CHIP GREATER
THICKNESS

CHIP GREATER
(.08 mm) IN DEPTH

THAN 50X

THAN .003

FIGURE C-7. Chip-outs.

I

UNACCEPTABLE

IRREGULAR SHAPES WHICH DO NOT EXPOSE ELECTRODES

FIGURE C-8. Unacceptable lips, flared edges, or imgular shapes.
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ED!!v
TOP

TOP

Erza
SIDE

FIGURE C-9. Raised surfaces, bubbles, and blisters.

‘ND-32Ld&END
SIDE

FIGURE C-10. Harpage.
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FIGURE C-Il. Pinholes.

m
FIGURE C-12. Votds.

ACCEPTABLE UNACCEPTABLE

FIGURE C-13. Ma~fn9.
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LEAD PULL

10. SCOPE

10.1 Scope. This appendix specifies special test procedures and methods for
CKS ceramic capacitors. Detaf?s for testing of axial and radial leaded, and
two-pin dual-in-line package (DIP) capacitors prior to molding or encapsulation
Is included. This appendix is a mandatory part of the specification. The
information contained-herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section fs not applfcab’

30. EQUIPMENT

30.1 Gauge and test stand. The test equipment used sha’
with the llst below or its equivalent.

e to this appendix.

1 be in accordance

a. For radial and axial leaded devices:

(1) Chatlllon push-pull gauge, model DPP-25.

(2) Chatillon test stand, model LTC, or equivalent.

b. For DIP devices:

(1) Chatillon dfgital force gauge, model DFG-1OO.

(2) Chatillon universal test stand, model LTCM II.

(3) Test fixture as shown on figure D-2.

40. TEST METHOD

40.1 Radial devices. Firmly clamp the body of the capacitor into the test
stand. $raduall y dpp~y an ever-increasing force to one lead at a time in the
direction of the leads (see figure D-1) until rupture occurs. Record the force
for both leads.

40.2 Axial devices. Firmly clamp one lead into the test stand. Gradually
apply an ever- increasing force on the body in the direction of the other lead
(see figure D-1) until rupture occurs. Now clamp the body of the device and pull
the remaining good lead in the direction of the lead until rupture occurs.
Record the stress level for both leads.

40.3 DIP devices.

Place sample strip of chips assembled fn lead frame on lower fixture so
that ;;e paddle portion of the lead frame is UP (see figure 0-2), and the index
hole fits securely around the alignment pin.

b. Gradually apply an ever increasing force to the capacitor body until a
rupture occurs. If the capacitor chip breaks during the test, resulting in a
rupture force below the minimum allowed, disregard the reading and perform the
test on another device.

c. Record the rupture force as indicated on the gauge.

40.4 Minimum rupture force. Minimum rupture force shall be in accordance with
table Xly.
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50. REJECTION CRITERIA

50.1 Defects. If one failure occurs, additional samples in accordance with
table XI~I shall be retested with zero failures. If two failures occur, the lot
shall be rejected.

--

FIGURE D-1. Lead-pull dlrectlon.
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I

- CHIP

(SOLDERED
LEAD FRA

FORCE GAUGE

I
GRIPPER PLATE

ALIGNMENT PIN
la II

INTO
ME)

I
) I

‘1 p I

--A~dL .035 (0.(39 mm) ~.020(0.5i mm )
@ PLACES)

.

NOTE : Force gauge tip diameter = .050 (1.27 m) ●.O1O (0.25 ~).

FIGURE D-2, Text fixture for DIP terminal strength inspection.
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RADIOGRAPHIC INSPECTION

10. SCOPE

10.1 Sco e.
+

Thfs appendix specffies procedures and pract+ces necessary for
radfograp c Inspection of ceramfc capacitors durfng quillfffcatfon inspection and
group A acceptance inspection. This appendfx is a mandatory part of the
speciftcatfon. The information contafned herein Is intended for compliance.

10.2 Facilftfes. Radiographs of the capacitors may be made by the capacitor
manufacturer or a suitable independent laboratory. In efther case, facilftfes,
equipment, personnel, and techniques shall be In accordance with the requirements
specfffed herefn.

10.3 Responsibility for inspection. The capacitor manufacturer shall perform
the inspection of the radiograph lms and acceptance/rejectfon of the capacitors.

20. APPLICABLE DOCUMENTS, Thfs sectfon fs not applicable to this appendix.

30. EQUIPMENT

30.1 Dimensions. The dimensional values on which these requirements are based
were developed using the U.S. system. The metric equivalents were obtained by
direct conversion based upon 1 inch s 25.4 mm. Uhere such equivalents do not
correspond to a standard metrfc size, the closest standardized metric equivalent
size may be used.

pd~;;e ~’
The X-ray equipment shall have sufficient voltage range to

ographs in accordance with thfs document. The equfpment shall have a
focal spot of 3.5 millimeters (mm) or less and shall maintain a sharply deffned
fmage at a focal film distance of 30 to 60 inches (76.20 to 152.40 centimeters).

30.3 Exposure factors. The X-ray exposure factors shall be selected to
achfeve maximum image detafl withfn the sensitivity requirements. The fflm shall
be exposed in accordance with the following requirements:

a. X-ray voltage: Lowest voltage possible.

b. H and D film density: 1.5 to 3.0.

c, Milliampere and time settfrtgs: Adjusted, as necessary, to obtafn
satisfactory exposure.

30.4 Film. The X-ray film shall be $fngJe emulslon and of a grade defined as
very ffn~ain.

30.4.1 Sensitivft
-l-l--+

X-ray fflm and equfpment shall be capable of detectfng
metallfc part c es w th a major dimension of .004 inch (0.10 mm) or greater.

30.4.2 Exposure. Exposure factors such as KVP, current, and time sha?l be
compatible with the sensitivity requirements of 30.4.1.

30.4.3 Film densit The X-ray equfpment and processing techniques shall be
capable of producing and D film density of 1.5 to 3.0 in accordance with the
American Standard Printing density type P-2,

30.4.4 Fflm dimensions. Radiographic fflm shall not exceed 14 inches (35.56
centimeters) in width and X7 inches (43.18 centimeters) fn length.
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30.4.5 Processtn
~“

The exposed X-ray film shall be processed fn such ❑ anner
that the f m s a be free of processing defects, i.e., flngerprfnts, chemical
spots, blea!lshes, ●tc.

30.4.6 FilaI fdentiffcatfon. Each radiographic film shall be fdentfffed wfth
the follow?ng fnformatfon:

a.

b.

c.

d.

e.

f.

9.

h.

30.5
testing
used to

a.

b.

c.

d.

e.

Part manufacturer’s name.

Part number (as marked on part).

Part cross-reference.

Oate or lot code (as marked on part).

View number.

X-ray laboratory name.

Penetrameter fmage.

Penetrameter number (see figure E-1).

Penetrameters . Penetrameters shall be employed fn all radiographic
and shall be as specff{ed fn figure E-1. The penetrameter image shall be
determfne radiographic qualfty and shall meet the followfng requirements:

Penetrameter wires shall be vfsfble on each radiograph.

Penetrameters shall be selected to gfve a fflm densfty wfthfn +10 percent
of the densfty of the area of fmmedfate fnterest.

Penetrameters shall be placed fn dfagonal corners on the source side of
the fflm. The plane of the penetrameters shall be normal to the
radfatfon beam. When 35-mm fflm strfp fs used, the penetrameter shall be
placed fn a posltfon normally occupfed by a part, and a penetrameter
fmage shall be made (exposed) for every 50 parts or 17 fnches (43.18
centimeters) of fflm, whfchever fs more convenient.

Dfstortfon of any penetrameter shall not exceed 10 percent.

The spacfng between wfres of a penetrameter shall not be dfstorted by
more than 10 percent. The percentage of distortion as used in thfs
standard fs deffned as follows:

Percentage distortion = S0 - S1

sfJ
so = actua? wire spacfng, and
S1 9 wfre spacfng as it appears

x 100 where

on the X-ray fflm.

30.6 Ffxtures. Suftable fixtures shall be used for mounting the electronic
parts durfng the X-ray operatfon.

30.6.1 Mountinq of parts. The capacitors may be mounted fn any type of
ffxture, provided that any metallic portion of the fixture fs not between the body
of the capacftor and the film.
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LEAO NUMERAL<

WIRES

Inches ml Inches m
.125 3.18 I .625 15.88
.188 4.78 I .750 19.05
.250 6.35 I 1.000 25.40
.375 9.52 I 1.500 38.10
.500 12.70 I 2.250 57.15
.563 14.30 I

VIEW A

t
G ml Vb
JK [FAn SIDS)

#~~ ,!X)OO @ii’i’”+

VIEW B

FIGURE E-1. Penetrameter.
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i Tungsten wire diameters i Lead particle diameters
I

~ W&l [
I

I I I I 1 I I [ I I I
I

I stock I
AIB I C I D IE IF I G I H II I J I K I LI I

I I I I I I I I I 1 I I I i
i
1.002 1.001 1.0005 1.0005 1.001 1.002 1.015 I .010 1.008 1.006 1.004 1.002 I None I
l(0.05) l(O. 03)~(0.013) l(0.013) l(O. 03)~(0. O5)l(O.38) 1(0.25) /(0.20)1(0.15) I(O.lO)I(O. O5)I I
I I I I i f I / I t I

I I I
1.002 1.001 1.0005 1.0005 1.001 1.002 1.015 1.010 1.008 1.006 1.004 1.002 I .002 I
l(O. 05); (O. 03); (O. 013); (O. 013)/(0. O3)/(O.O5)/(O.38) ;(0.25) ~(0.20); (0.15) ~(O.lO); (O.05); (0.05)1
I I

I.002 1.001 1.0005 1.0005 1.001 1.002 i.o15 I .010 i.008 1.006 1.004 1.002 I .005 I
(0.05) 1(0.03)1(0.013)1(0.013)1(0.03) 1(0.05)1(0.38) 1(0.25) 1(0.20)1(0.15) 1(0.10)1(0.05)1 (0.13)1

I I I I 1 I 1 I t I I I I I

1.002 1.001 1.0005 1.0005 1.001 !.002 1.015 1.010 1.008 1.006 1.004 1.002 I .007 I
1(0.05) 1(0.03)1(0.013)1(0.013)1(0.03) 1(0.05)1(0.38) 1(0.25) ~(0.20)1(0.15) ~(0.10)~(0.05)~ (o.18)i
I I I 1 I I I I I

I I I I 1-
1.003 1.002 1.001 I .001 1.002 1.003 1.015 1.010 1.008 [.006 1.004 1.002 I .010 i
1(0.08) ~(0.05)~(0.03) ;(0.03) ~(0.05) ~(0.08)~(0.38) fO.25) ;(O.2D)~(0.15) :(0.10);(O.05)~ (0.25)1

L I I
I I I I [ I I r I I I I

1.003 1.002 1.001 I .001 1.002 1.003 1.015 I .010 1.008 1.006 1.004 1.002 I .015 I
1(0.08) 1(0.05);(0.03) ;(0.03) ~(0.05) j(0.08)~(o.38) ~(0.25) ~(0.20)1(0.15) 1(0.10) j(O.05)1 (0.38)1
I I I I I

I I I 1 f I I / I
1.005 1.003 1.002 I .002 1.003 1.005 1.015 I .010 1.008 1.006 1.004 1.002 I .025 I
1(0.13) 1(0.08) t(0.05) 1[0.05) 1(0.08) 1(0.13) t(o.38) ltO.25) 1(0.20)1(0.15) I(O.1O)I(O.O5)I (0.64)1
I I I I I I I I I I I I I I

1.005 1.003 1.002 I .002 1.003 1.005 1.015 I .010 1.008 1.006 1.004 1.002 I .035 I
1(0.13)1(0.08)1(0.05) 1(0.05) 1(0.08)1(0.13)1(0.38) 1(0.25) [(0.20)1(0.15) I(O.1O)I(O.O5)I (0.89)1
I I I I I I I I I I I I I I

FIGURE E-1. Penetrameter - Continued.
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NOTES :
1. Dimensions are in fnches.
2.

::

5.

6.
7.

Metric equivalents are g~ven for general information only.
Metric equivalents are fn parentheses.
Wires to be tungsten, shim stock to be carbon steel, particles to be lead. Center
section to be .125 Inch (3.18 asn) layers of clear acrylic plastic. bonded wfth clear
plastfc cement of low X-ray density. Fasteners SIW be used wlthfn .250 fnch (6.35 mm) or
less from each corner, but shall not fnterfere wfth end use of the penetrameter. Bottom
surface shall be flush.
All dimensions shown are :.005 inch (0.13 nmI), except wires, and shim stock, which shall
be within standard mfl tolerances and lead particles which shall be ●.0D02 inch (0.005
m). Groove detafls are not crftfcal except that wfre must be embedded flush or below
surface of plastfc and centered at the location shown. Particle-hole sizes are not
critical, but should not exceed .031 inch (0.79 SRI) in diameter and depth, and must be
centered as shown, ●.005 fnch (0.13 am).
Additional layers of shim stock may be used as necessary.
Identfffcatfon markfng sha17 be permanent and Iegfble. Location and size of characters
are not critical but shall not interfere with or obscure the radiographic fmage details.

FIGURE E-1. Penetrameter’ - Contfnued.
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30.6.2 Identification of capacitors. Each capacitor shall be traceable from
its position on the ixture to fts corresponding image on the film until
completion of film inspection and identification of any wfth rt!Jf?Ctdbli? defects.

30.7 Inspection and examination of radiographs (see figures E-2 and E-3).
Inspection of radio!lraDhs shall be conducted by the device manufacturer. Each
radiograph shall be-ex~mined, utilizing the eq~ipment specified herefn. The
radiographs shall be inspected to determfne that each capacitor conforms to the
requirements of this document.

30.7.1 Viewfng eQufpment. The radiograph shall be examined on a suitable
illuminator with variable fntensfty, or on a vfewer suftable for radiographic
inspection of projection-type vfewing equfpment.

30.7.2 Magnif$catfon. A magnification of 10 power mfnimum shall be used for
radiograph examl nati on.

40. REPORTS AND RECORDS

40.1 Report of inspection. Unless otherwfse specffied by the contract, the
testfng actf vity shall furnfsh inspection reports signed by an authorized
representative of the testing actfvlty. The reports shall gfve the results of the
radiographic inspection and shall list the part number, the number of parts
Inspected, the number of parts re~ected, and the date of the test.

40.2 Records of inspection. A complete record of detafls of inspection shall
be kept by the ❑anufacturer or testing laboratory. The record shall list the
voltage potentials and currents used fn the radiographic process, the tfme of
exposure, the dfstance of the source of radfatfon from the surface of the part,
the distance of the fflm from the same surface, the approximate angle between the
central beam of radfatlon and the fflm, the screens and fflters used, the size of
the focal spot, the time of development of the film, and the part number and lot
or date code of the capacitors.

40.3 Records of radiographs. Each radiograph shall carry a radiograph
inspection serfal number or code letters to identffy the radiograph wfth the
examfned parts shown fn the radiograph. One complete set of radiographs shall be
kept by the manufacturer for a period of 15 years ❑ fnfmum.

50. PERSONMEL

50.1 Radiographer. Personnel engaged in radiographic processing shall be
fa=f?far wfth the requirements of thfs specification and with all applicable
documentation controlling radiographic quality of parts and materfals being
inspected. They shall be certiffed by thefr employer to be capable of producfng
radfograph$ whfch meet the requirements of all applicable documentation.

50.2 Radfographfc interpreters. Personnel engaged fn the fnterpretatfon of
radiographs shall be famfl iar wif h the requirements of thfs specfffcatfon and wfth
all applicable documentation controlling radiographic qualfty of parts and
materials befng fnspected. They shall be certfffed by thefr employer to be
capable of evaluating radiographs to determine conformance of parts and materials
to the requirements of all applicable documentation.
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I
I

I .

CASE

FIGURE E-2.

1 I ‘1 [

Vieufng planes for radiographic InspectIon.

CAPACITOR

.005

13 mm)

.010

25 mm)

EAD

RADIAL LEAD TYPE

: T is measured to the pofnt at which
‘“TE t~le~ddfwters ami~=asedahve

their nominal dimensions by the solder
meniscus.

SOLD

I TOR
NT

PARTICLE
OR VOID

LEAD -J!

AXIAL LEAD TYPE

FIGURE E-3. Acceptance crfteria for radiographic inspection,
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Styles CKS22, CKS23,
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and CKS24

L
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\
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FIGURE E-3. Acceptance criteria for radiographic Inspection - Contfnued,
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50.3 Vision. The minimum vision requirements for vfsual acuity of personnel
inspecti~m shall be as follows:

a. Distant vlsfon shall equai 20/30 In at least one eye, efther corrected or
uncorrected.

b. Near vision shall be such that the individual can read Jaeger type no. 2
at a distance of 16 Inches [40.64 centfa)eters) either corrected or
uncorrected.

50.4 Vfsion tests. Vfslon tests shall be performed by an ocullst, optometrist,
or by other professionally recognized personnel. One year fron the effectfve due
date of orfgfnal certfffcatfon, and each year thereafter, certiffed personnel
shall be required to pass the vision tests specified herein.
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EQUIVALENT SERIES RESISTANCE (ESR) AND RESONANCE FREQUENCY MEASUREMENT
CRITERIA FOR HIGH FREQUENCY NONLEAOEO CAPACITOR STYLES CKS28 AND CKS29

10. SCOPE

10.1 Scope. This appendfx specifies the method to determine high frequency
loss as measured by equivalent series resistance and the ●aximum use frequency as
deternlned by parallel resonance of chfp mounted with plane of electrodes
perpendicular to plane of substrate. This appendix is a mandatory part of the
specificatiofi. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Other publications. The following document foraIs a part of the
specification to he extent specified herefn.

ELECTRONIC INDUSTRIES ASSOCIATION

RS-483 - Test for Effectfve Serfes Resistance.

[Application for copfes should be addressed to the Electronic Industries
Association (EIA), 1722 Eye Street, N.H., Uashfngton, DC 20006. )

30. PROCEDURES FOR TEST

30.1 Equivalent series resistance. Nhen specified, the equivalent serfes
resistance shall be measured in accordance wfth EIA RS-483.

30.2 Resonance frequency.

a. Uhen speciffed, thfs measurement is made on the nonleaded capacitor
mounted on microstripline In a series connection to the network analyzer.

b. Frequency: Measurement frequency shall be varied smoothly from 100 MHz
to 10,000 MHz.

c. Mounting fixture: The test fixture Is a 50-ohm mfcrostrfplfne with a
gap suitable for mounting unleaded capacitors fn series with the lfne.
The fixture shall not resonate wfthin the test frequency specffied in
30.2b or the measurements shall be compensated by subtracting a through
lfne calibration measurement.

d. Mountfng: The unleaded capacftor is mounted with electrode plane
parallel to the microstripline plane.

e. Resonance frequency fs the center frequency of the lowest observed
resonance.

40. TEST CRITERIA

40.1 Equivalent serfes resistance. Uhen equivalent serfes resistance fs
tested in accordance wfth 30.1, Ls 17_shall be less than the lfmfts shown on
ffgures F-1 and F-2 at the specified measurement frequency range.

40.2 Resonance frequency. Uhen resonance frequency Is tested in accordance
with 30.2, the resonance frequency shall meet or exceed the resonance frequency
shown on ffgure F-3.
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FIGURE F-1. Equivalent series resistance (BG characteristic).
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FIGURE F-2. Equivalent series resistance (BP characterlstlc).
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FIGURE F-3. Resonance f~quency.
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PROCEDURES FOR THE PRODUCT AND QUALITY AUDIT

10. sCOPE

10.1 Scope. This appendfx provides procedures to the Product and Qualfty
Audit team for the auditing of manufacturers supplying to thfs specification.
Thfs appendfx is a fBdndatOry part of the Specfffcatfon. The information
contained herefn is intended for compliance.

20. APPLICABLE DOCUMENTS. ThfS section fs not applicable to this appendix.

30. INSTRUCTIONS

30.1 Baseline document. The manufacturer shall complete the baselfne document
and submit th e required information to the qualifying actfvfty prior to
scheduling the Product and Quality Audft. It fs not intended that the
manufacturer submit proprietary information. Each manufacturer shall provfde a
detailed process flow chart which shall fnclude, as a mfnfmum:

a. All major process steps and inspection points by descriptive title,
document number, and revfsion.

b. The identification of all crftical manufacturing and inspection steps as
determined by the manufacturer fn con.junctfon with the audft team at the
time of baselfne approval.

30.1.1 Changes to baselfne. The audft team shall compare the latest baseline
document to the previous baselfne document to assure all changes have been
submitted to the qualifying actfvfty and have been approved.

a. Minor changes: Any subsequent departure from the approved flow chart
(i.e., addftfons or deletions), or changes to the revfsfon status of
those processes or inspections are allowed, provided they do not vfolate
the changes prohibited by Sectfon b (major changes). These minor
changes shall be descrfbed fn general terms to the audit team durfng
subsequent audits. Thfs action shall result in an update of the
baselfne document.

b. Major changes: NO changes (f.e., substftutfons) shall be al owed fn the
followfng areas without prior review and approval of the qua’ ifying
actfvfty. In the followfng areas, partial or total requalif cation may
be requfred as determined by the qualifying activity.

(1)

(2)

[3)

(4)

(5)

(6)

(7)

(8)

Dielectric formulation.

Electrode formulation.

End termination formulation.

Solder formulation.

Lead wire material.

Encapsulation materfal.

Capacftor desi n (i.e., dielectric thickness, number of
7electrodes, ch p size, except as permftted by the baseline).

Basfc bufldup system.
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3D.2 Audits. An fnitial audft and subsequent perfodlc audits (every year or
as deeme~ssary) shall be performed by the qualifying activfty. The audit
shall include, but not be limfted to, all of the items on the checklist. The
results of any additional ftems that are assessed shall be added to the checklfst
for record purposes.

30.2.1 Duties of the audft team.

a. The audft team shall revfew the baselfne document for adequacy and
completeness prior to the audit of the manufacturer and should be used
as a baselfne/reference durfng the course of the audft.

b. The audit team shall verffy that all measuring and test equfpment fs
functioning and calibrated. They shall also verify that test measuring
procedures and equfpntent are sufficiently accurate for the requfred test.

c. The audft team shall typically sample check 12 months of records for the
ftem befng certffted. In addftfon, the location of the equfpment and
the adequacy of the operating procedure shall be checked and, whenever
practfcal, operations utflfzfng the equipment and procedures wftnessed.

d. The audit team shall insure that adequate documentation, trained
personnel, equfpment, and vfsual afds are available to perform the
inspections specfffed fn table G-I.
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TABLE G-I. Certiffcatlon checklist.

i Inspection
i

~lnspector~Sa~~;;ac- lUnsati s-1
Ifactory I

I I i-1 I

ia. Verification of MIL-STD-790 requirements.
I
lb. F1OW chart
I
I (1) Key processes identified wfth revision.
I
I (2) Key inspection identified wfth revfsion.

/ (3) Non-proprietary documents reviewed.
I

(4) Screens/inspection pofnts identified.
i
Ic. Base?fne -
I

shall descrfbe as a mfnimum
the followfng:

! (1) Capacftor design by part number
I ~ndicating the following wfth the
I necessary tolerance deffned:
I

(a) EIielectrfc type.
1
I (b) Dielectric thickness.

: (c) Number of electrodes.

I (d) Chfp sfze.
I
I (2) Basfc electrode formulation

identfffcatfon.
[

(3) Basic end termination formulation
I identification.
I
I (4) Solder formulation fdentiflcatfon.

1 (5) Lead wfre.

i (6) Encapsulation material identlflcatfon.
I
I (7) Internal visual prfor to encapsulation.

Id. Lot control plan (see 4.!5.2. 1).
I
le. Traceability plan.
I
If. Tralnfng plan for QC personnel.
I
lg. Nondestructive test plan.
I

I
i
I
I
I
I
I

I
I

I
I

I
I

i
I

I

I

I I
I
I

-

I
I
i
I

I

1
I

:
f
I
I
I

I
I

i
I
I
I
I
I

i
I

I
1“

I
I

..
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PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Sco e. This appendix detafls the procedure for submission of samples,
%datawfth relate for qualification inspection of capacitors covered by this

Specfffcation. Tie procedure for extendfng qualification of the required sample
to other capacitors covered by thfs specfffcatfon fs also outllned herefn. There
shall be no combfning of styles, operating voltage, or characteristic. Each
shall be qualfffed separately. Thfs appendix fs a aandatory part of the
specification. The information contafned herefn is Intended for coaplfance.

20. APPLICABLE OOCUMENTS. This section $S not applicable to this appendix.

30. SUBMISSION

30.1 Quallffcatfon based on sfmllar established relfabflfty (ER) styles. The
manufacturer seeki ng qualfff cation for a style who fs qualifi to
failure rate level of a sfmflar ER style (see table H-I) shall su;mft to test the
total samples specffled In table VIII, dfvfded equally fnto groups consisting of
the hfghest capacitance value for each combination of voltage ratfng and
characteristic.

TABLE H-I. Sffnflar ER styles.

-1 J II I II 1 1-
1 Sfmflar II

; CKS style I
I S;~f;~r II I Sfmflar I –-

style II CKS style I Y II CKS style I style I
r

t CKS05-BP CCR05
I CKS05-BX /

II CKS12-BP CCR76
CKR05 II CKS12-BX

II CKS24 I CKR24 I

I CKS05S-BP I
i CKR12 ii CKS26 i CKR06 I

CCR05
I CKS05S-BX I

II CKS14-BP I CCR77 [1 CKS28-BG
CKR05 II CKS14-BX I CKR14

I COR1l

I CKS06-BP I
II CKS28-BP I CDR12 /

CCR06 II CKS15-BP ~ CCR7B
I CKS06-BX I CKR06 It CKS15-BX

]1 CKS29-BG
CKR15

I COR13

I CKS06S-BP I
II CKS29-BP I COR14 /

CCR06
i CKS06S-BX I

II CKS16-BP CC1779
CKR06 II CKS16-8X

II CKS51
i CKR16 II CKS52

I CDRO1

I CKS07-BP CCR07 II CKS22-BP
I CDR02 /

I CKS07-BX : --- II CKS22-BX
CKR22 II CKS53 1 CKR03 I

i CKS1l-BP
/

CCR75
CKR22 ;; CKS54

II CKS23-BP I
j COR06

I CKSI1-BX I
CKR23 /

CKR1l II CKS23-BX I CKR23 II I I

30.2 Qualfffcatfon not based on s{mflar established relfabflfty styles. A
sample of the sfze requfred fn table VIII f the highest capacitance value fn
each voltage ratfng and characteristic in’e~ch style for whfch qualfflcatlon Is
sought shall be submftted. For example, style CKS05 shall requfre 752 total
sample unfts to qualffy for the entfre style.

30.3 Test data. Uhen examinations and tests are to be performed at a
Government laboratory, prfor to submfssfon, all sample units shall be subjected
to all of the examinations and tests fndicated as nondestructive fn table VIII.
Each submission shall be accompanied by the test data obtafned from these
examinations and tests. The performance of the destructive tests by the
supplfer on a duplicate set of sample unfts fs encouraged, although not
requfred. All test data shall be submftted fn duplfcate.

-

74

Source: https://assist.dla.mil -- Downloaded: 2016-11-12T22:07Z
Check the source to verify that this is the current version before use.



MIL-C-123B

APPENDIX H

30.4 Certification of material. Uhen submitting samples for qualification,
the contractor shall submit certification, fn duplfcate, that the materials used
in his components are fn accordance with the applicable specification
requirements and the baselfne documentation.

30.5 Description of ftemts. The manufacturer shall submft d detailed
description of he capaci tors befng submitted for inspection, includfng body,
electrode material, termfnal leads, etc.

40. EXTENT OF QUALIFICATION

40.1 Restrictions on auallffcation. Capacitance-range qualification shall be
restricted to values equal to and less than the capacitance value submitted.
Capacitance-tolerance qualification will be restricted to tolerances equal to and
wfder than the tolerance submitted. DC rated voltage, operating temperature
range, and voltage-temperature lfmit qualfffcatfon shall be restricted to that
submitted.
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Custodians:
Air Force - 19
NASA - MA

Revfew actfvftles:
Army - ER
Navy - EC
Alr Force - 85
DLA - ES

Preparing actlvfty:
NASA - NA

Agent:
DLA - ES

(Project 5910-1608)
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