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1. SCOPE

.1 Scope. This specification covers established reliability, ceramic plate, single layer,
capacftors These capacitors are intended for stripline or microstrip applications, usually at
frequencies of 1 GHz and higher. Capacitors covered by this specification have failure rate Tevels
ranging from 1.0 to 0.001 percent per 1,000 hours., These failure rate levels are established at a
9-percent confidence level and maintained at a 10-percent producer's risk. They are based on life
tests performed at maximym rated voltage at maximum rated temperature. An acceleration factor of 8:1
has been used to relate Tife test data obtained at 200 percent of rated voitage at maximum rated
temperature, to rated voltage at rated temperature.

1.2 Classification,

1.2.1 Military part number. Capacitors specified herein {see 3.1) shall be identified by a
military part number which shall consist of the basic mumber-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 capacitor's temperature
cogefficient, slash sheet number, case code, dash number, capacitance tolerance and termination
material. The military part number shall be in the following form as indicated:

M49464 £ 1)) A 001 P N
1 ] 1 IR S AV A
MiTitary Temperature STash sheet Uase code Dash number Tapacitance ermination
specification coefficient number {1.2.1.2} (1.2.1.3) tolerance finish
rsmbe Timits (1.2,1.1) (1.2.1.4) {1.2.1.5)

1.2.1.1 Temperature coefficient limits. The rated temperature and temperature coefficient limits
are identified by s singie letter. The rated temperature of these parts is -55°C to *125°C; the
letter indicates the temperature coefficient Timits as shown in table .

TABLE I. Temperature coefficient limits.

[ T [ [ | ] h
| Symbo) ] ppa/ ¢ i Class | Symbo | ppm/ °C ]  Class !
] T ! i ] | T
} E | +90 130 1A | P | -1500 #500 i 18 j
| F ] 0 +15 ] 1A | R | -2200 +600 | 18 |
| G | 0 430 | 1A | T { -3300 +1000 | ic l
| H | -80 60 | 1A | u | -3900 #1000 | 1c |
{ J ! -150 6D ] 18 } ¥ | -4700 +1000 | 1C |
1 K | -220  +60 | 1 ! W | -5600 1000 i ic i
| L | -330 +150 | 18 | X | +)5% | 2 i
{ M | -470 +150 | 1B | Y ) £25% | 2 |
| N | -750 250 | 18 | 1 ! +22 -822 : 3 Y %
} | i |

1/ Temperature coefficient measured between +10°C and *+85°C.

|
|Beneficial comments {recommendations, additions, deletions) and any pertinent data which may be of

{
|
luse in 1mprov1ng this document should be addressed to: Commander, US Army Laboratory Command, }
]

IATTN: SLCET-R-S, Fort Hormouth, NJ 07703-5202 by ysing the self addressed Standardization Document |

Improvement proposal {DD Form 1426) appearing at the end of th1s document or by letter.
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MIL-C-49464

1.2.1.2 Case code. The case.code is identified by a single letter (see 3.1).

1.2.1,3 Dash number. The dash number shall represent & specific capacitance value, voltage and
failure rate tevel (see table Il and 3.1).

TABLE il. Failure rate level [established at %0 percent confidence).

| I
i Symbol { Fatlure rate level |
| ] (% per 1,000 hours) I
T T I
| H | 1.0 ]
j P | 0.1 |
i R | 0.01 |
| S | 0.001 |

1.2.1.4 Capacitance tolerance. The capacitance tolerance is identified by a single letter as shown
in table III.

TABLE III. Capacitance tolerance.

Symbol fgpacitance tolerance

+ ] percent
+ 2 percent
& 5 percent
* 10 percent
i 20 percent
-0 +100 percent
-20 +80 percent
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1.2.1.5 Termination finish. The nickel-gold termination Finish §s jdentified by the single letter
“N*, see 3.3.2,

2. APPLICABLE DOCUMENTS

2.1 Govermment documents.

2.1.1 Specifications and standards. The following specifications and standards form a part of this
specificatgon to the axtent spec"’iea herein. Unless otherwise specified the ‘Issue f fh“f
d mmbdan

1] Vet v I

L
documents shall be those iisted in the issue of the Department of Defense Index of Specif nd

Standards and supplement thereto, cited in the solicitation.
SPECIFICATIONS

FEDERAL
0Q-5-571 - Solder, Tin Alloy, Tin-Lead Alloy, and Lead Alloy.

MILITARY
MIL-(-39028 - Capacitors, Packaging of.
MIL-C-49464/1 - Capacitors, Chip, Singie Layer, Fixed Unencapsulaied, Ceramic Dielectric,

Estabiished Reliability, Style CPCROL (High Frequency).

N ]

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:55Z
Check the source to verify that this is the current version before use.




MIL-C-49454

STANDARDS
MILITARY

MIL-STD-10% - Sampling Procedures and Tables for Inspection by Attributes.
MIL-5TD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-690 - Failure Rate Sampling Plans and Procedures,
MIL-5TD-790 - Reliability Assurance Program for Electronic Parts Specifications,
MIL-STD-810 - Environmental Test Methods.
MIL-STD-B83 - Test Methods and Procedures for Microefectronics.

(Copies of the specifications and standards required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.)

2.2 QOrder of precedence. In the event of a conflict between the text of this specification and the
references cited herein lexcept for associated detall specifications, specification sheets or MS
stapdards), the text of this specification shall take precedence. Nothing in this specification,
however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individua) 1tem reguirements shall be as specified herein and in
accordance with the applicable specification sheets. 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 this specification shall be products which are
authoriXed by the qualifying activity for 1isting on the applicable qualified products 1ist at the
time set for opening of bids (see 4.4 and 6.3,

3.3 Reliability. Reliability of capacitors furnished under this specification shall be established
and maintained in accordance with the procedures and requirements specified fn MIL-STD-79C and
MIL-STD-690 with detafls specified in 4.1.1, 4.4.4, and 4,5,

3.4 Materials. Materials shall be as specified herein, However, when a definite material 1s not
specified, a material shall be used which will enable the capacitors to meet the performance
requirements of this specificatfon. Acceptance or approval of any constituent luterlal shall not be
construed as a guaranty of the acceptance of the finished product.

3.5 Design and construction, Capacitors shall be of the design, construction, and physical
dimensiGns specitied (see 3.17.

3.5.1 Body structure. The body shall be a single ceramic plate which shall meet the requirements
specified hereln |see 3.1

3.5,2 Terminations. The terminations shall be a minimum of 50 microinches of gold over a suitable
barrier base metal.

3.6 Yoltage conditioning. When tested as specified in 4.7.2, capacitors shall meet the
requirements of 3.6.1 through 3.6.5 inciusive.

3.6.1 Insulation resistance. Insulation resistance at 125°C shall be as specified in 3.9.

3.6.2 Capacitance. Capacitance at 25°C shall be as specified in 3.7.
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3.6.3 Dissipation factor. Dissipation factor at 25°C shall be as specified in 3.8.

3.6.4 Insulation resistance. Insulation resistance at 25°C shall be as specified in 3.9,

3.6.5 Dielectric withstanding voltage. ODielectric withstanding voltage at 25°C shall e as
specified 1n J.10.

Capacitance. When measured as specified in 4.7.3, the capacitance shall be within the
app11caETE tolerance specified, see J.1.

3.8 Dissipation factor. When measured as specified in 4.7.4, the dissipation factor for capacitors
of 4.7 pf or greater shall not exceed:

.15 percent for class 1A characteristics
S percent for class 1B characteristics
percent for class 1L characteristics
percent for class 2 characteristics
percent for class ) characteristics

o
]
QWi -

3.9 Insulation resistance. When measured as specified in 4.7.5, the insulation resistance at 25°C
shall be mot less than:

106 megohms for classes 1A, 1B, and i{
105 megotms for classes 2 and 3

At 125°C 1t shall be not Tess than:

105 megotms for classes 1A, 1B, and 1C
10% megotms for classes € and 3

as

sha11 be no evidence of breikduwn or visible 'viaen e of arcing 0

3.10 Dielectric withstanding voltage. When capacitors are teste necified in 4.7.6, there
r .

d $
damage
3.11 Solderability. Capacitors shall be tested as specified in 4.7,8, except Sn62 solder, in
accordance with GU-5-571, shall be used in lieu of Sn60. The immersed neta1lized surface shall be 95
percent covered with 3 smooth splder gostina, Tha vamasi{nian naveant nf tha curface may rontalin
1 r

5
- L I
gmall pinholes or rough spots; hg\_n_u_nvnr- thp:n ;han not be concentrated in one area,

3.12 Bond strength. When tested as specified in 4.7.9, bond strength shall be at least 3.0 grams
force, and there sEa11 be no fracturing of the bond at the wire to electrode interface or separation
of the electrode from the dielectric.

3,13 0Me shear strength. When tested as specified {n 4.7.10, parts shail not shear from their
mountings within the gram force 1imits specified.

3.14 Temperature coefficient 1imits. When capacitors are tested as specified in 4.7.11, the
capacitance change shal] not exceed the applicable 1imits specified in table 1,

NOTE: For negative temperature characteristics P, R, T, U, ¥, and W, the negative tolgrance from
+25°C to -55'C shall be calculated according to the formula: Negative tolerance (ppw/ C} = -36 -
{1.22 x specified positive tolerance) * (0.22 x nominal temperature coeffictent]),

3.15 Thermal shock and immersion. When tested as speciffed in 4.7.12, capacitors shall meet the
following requirements of 3.15.1 throuyn 3.15.5 inclusive.

3.15.1 Visual inspection. There shall be no mechanical damage.

3.15.2 Dielectric withstanding voltage. Dielectric withstanding voltage shall be as specified in
3.10.

3,15.1 Insulation resistance. Insulation resistance at 25°C shall be not less than 30 percent of
the {nitial requirement (see 3.9).
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3,15.4 Capacitance change.

a. Class 1A and 18 characteristics shall change not more than 0.5 percent of the nominal value or
0.5 pf, whichever {5 greater, from the initial measured value,

b. Class IC, 2,

TR ~§

nd 3 shall change not more than t10 percent from the initia) measured value,

al < natl a4anyg L i = n F < Ll - §

3.15.5 Dissipation factor. Dissipation factor shall be as specified in 3.8,

3.16 Resistance to soldering heat. When tested as specified in 4.7.13, capacitors shall meet the
following requirements of J.1I5.T and 3.16.2.

3.16.1 Visual inspection. There shall be no evidence of mechanical damage.

3.16.2 Lapacitance change,

a. Classes 1A and 1B characteristics shall change not more than 0.5 percent of the nominal value
or 0.5 pF, whichever is greater, from the inftial measured value.

b. Classes 1€, 2, and 3 shall change not more than *10 percent from the initial measured value.

3,17 Low voltage humidity. When tested as specified in 4.7.14, capacitors shall meet the following
requirements of J3.1/.1 through 3,17.4 inclusive.

3.17.1 Visual inspection. There shall be no mechanical damage.

3.17.2 Dielectric withstanding voltage. Dielectric withstanding voltage shall be as specified in
3.10.

L]
3.17.3 Insulation resistance., Insulation resistance at 25°C shell be not less than 30 percent of
initia) requirement (see 3.9).

3.17.4 Capacitance change,

a. Classes lA and 18 characteristics shall change not more than 0.5 percent of the nominai.value
or 0.5 pF, whichever {s greater, from the initial measured value.

b. Classes 1C, 2, and 3 shall change not more than #10 percent from the inftial measured value.

3.18 Life (at 125°C}. When tested as specified in 4.7.15, capacitors shall meet the following
requirements of 3.18.1 through 3.18.4 fnclusive.

3.18.1 Vv¥isual inspection. There shall be no mechanical damage.

3.18.2 Insulation resistance. Insulation resfstance at 25°C and 125°C shall be not less than 30
percent of Inftial requirement.

3.18.3 CLapacitance change.

a. Classes 1A and 1B characteristics shall change not more than 2.0 percent of the nominal value
or 0.5 pF, whichever is greater, from the initial measured value.

b. Classes 1C, 2, and 3 shall change not more than #10 percent from the initial measured value.

3.18,4 Dissipation factor. Dissipation factor shall be as specified in 3.8,

3.19 Fungus. The manufacturer shall certify that all materials are fungus resistant or shall
perform the test specified in 4.7.16. MWnen capacitors are tested as specified in 4.7.16, inspection
shatl not disclose evidence of fungus growth or damage.

1.20 Marking {all styles). There shall be no marking on the capacitors. Capacitor packagivg .
contafners shall be marked with the part number, capacitance, capacitance tolerance, voltage, 'JAN
brand, and the Commercial and Government Entity (CAGE) code.
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3.20.1 JAN 2nd J marking. The United States Government has adopted, and {s exercising legitimate
control over the certification marks “"JAN" and "J*, respectively, to indicate that items so marked or
jdentified are manufactured to, and meet all the requirements of military specificatfons.
Accordingly, items acquired to, and meeting all of the criteria specified herein and in applicable .
specifications shall bear the certification mark "JAN" except that items too small to bear the
certification mark “JAN" shall bear the letter "J". The “JAN" or "J* shall pe placed immediately
before the part number except that if such Tocation would piace a hardship on the manufaciurer in
connection with such marking, the “JAN" or "J" may be located on the first line above or below the
part number. Items furnished under contracts or orders which either permit or require deviation from
the conditions or requirements specified herein or in applicable specifications shall not bear "JAN"
or "J". 1n the event an item fails to meet the requirements of this specificatfon and the applicable
specification sheets or associated detail specifications, the manufacturer ghall remove the “JAN" or
the "J" from the scmgle tested and also from all items represented by the sample. The "JAN" or "J"
certification mark shall not be used on products acquired to contractor drawings or specifications.
The United States Government has obtained Certificate of Registration No. 504,860 for the
certification mark “"JAN".

3.21 Workmanship. Capacitors shall be so processed that when inspected under 20X to 40X

magnification, they shall be unfform in quality and shall be free from pits, cracks, rough edges, I
adhered foreign material and other defects which will affect 1ife or serviceability. The capacitors

shall exhibit no demetallization (Vift-off, blisters, or roll back) or voids or scratches on the
electrodes which expose the dielectric over more than 5 percant of the area.

4. QUALITY ASSURANCE PROYISIONS

4.1 Responsibitity for inspection, Unless otherwise specified in the contract or purchase order,
the contractor 1§ resporsivlie for the performance of all inspsction requirements as specified herein.
Except as otherwise specified in the contract or purchase order, the contractor may use his own or any
other faciiities suitable for the performance of the {nspection requirements specified herein, unless
disapproves by the Govermment. The Government reserves the right to perform any of the inspections

set forth in the specification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.1.1 Responsibitity for compliance. A1l items must meet all requirements of sections 3 and 5.
The inspettion set foF%ﬁ n Eggs specification shall become 2 part of the contractor's overall
inspection system oF quaiity program. Tne absence of any inspeciion requiremenis in the specificetion .

chall not relieve the contractor of the responsibility of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the contract. Sampling in
quality conformance does not authorize submission of known defective matertal, e{ther indicated or
actual, nor does it comit the Government to acceptance of defective material.

4.1.2 Reliability assurance program. A reliability assurance program shall be established and
maintained in accordance with MIL-STD-790. Evidence of such compliances shall be verified by the

qualifying activity of this specification as a prerequisite for qualificatfon and continued
qualification.

4,2 Classification of inspections. The inspections specified herein are classified as follows:

a. Qualificaton inspection (see 4.4).
b. verification of qualification {see 4.5).
¢. Quality conformance inspection (see 4.6).

4.3 Inspection conditions.

4.3.1 Inspection conditions. Unless otherwise specified herein, all inspections shali be performed
in accordance with the test conditions specified in the “GENERAL REQUIREMENTS® of MIL-STD-202.

4.3.2 Method,

4.3.2.1 Reference measurements. When requirements are based on comparative measurements made
beforg and after conditioning, the reference measurement shall be considered the last measurement made
at 25 ¢ prior to conditioning. Unless reference measurements have been made within 30 days prior to
the beginning of conditioning, they shall be repeated. ;
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4.3.3 Power supply. The power supply used for 1{fe testing shall have 2 regulation of +2 percent
or less of the apphcabTe applied test voltage. The power supply used for insulation resistance
measurements shall be stabilized to at 1east #100 parts per million. VYoltage fluctuatiens shall not
occur during measurements that would produce a variation in the current measurement.

4.4 Qualification inspection. Qualification inspection shall be performed at a laboratory
acceptable to the Government, on sample units produced with equipment and procedures norma)ly ysed fn
production.

§.4.1 Sample size. The number of sample units comprising a sample of capacitors to be submitted
for qualification iaspection shall be as specified 1n table I¥. The sample shall be taken from a
production run and shall be produced with #quipment and procedures nomally used in production. Each
seperate class shall be qualified separately e.g., 1A, 1B, etc.

4,4,2 Test routine, Sample units shall be subjected to the qualification inspection specified in
table IV,”1n the order shown. A1) sample units shall be subjected to the group 1 tests. These sample
units shall then be divided as shown in table IV for groups 1I to VI inclusive, and subjected to the
tests for their particular group.

4.4,3 Fallures. Fatlures in excess of those allowed in table IY¥ shall be cause for refusal to
grant qualification approval.

4.4.4 Fallure rate [FR) qualification and lot conformance FR {nspectfon. FR aualification and int
conformance FR inspection shall be in accordance with the general and detailed requirements of
MIL-STD-690 and the following details:

a. Procedure I: Qualification at the inftial FR level. Leve) "M" [1.0 percent) of Fatlure Rate
Sampling P1an-90 (FRSP) shall apply. Sample units shall be subjected to the qualification
}ns;(mcti:n:gt;ciﬁed fn group I, table IV prior to being tested zs specified 1n group V, table
Y (see 4.4.2).

b. Procedure 1I: Extension of qualification to lower FR levels. To extend gqualification to the
*p" [0.1 percent}, "R" (0.01 percent), and “3" (0.001 percent) FR levels, data from two or
more voltages within a temperature coefficient 1imit may be combined. For FR levels “K" and

"$", twn pr mare woltage temmeratyrs characteristict may be combined,

¢. Procedure 11I: Maintenance of FR level qualification. Maintenance perfod 8 of FR5P-10 shall
apply. Regardiess of the number of production lots produced during this perfod, the specified
number of unit hours shall be accumulated to maintain qualification {see 4.5f.). °

4,5 Verification of qualification. Every 6 months the manufacturer shall compile a summery of the
results of quality conformance {nspections and extended FR test datz, in the form of a verification of
qualification report, and forward it to the qualifying activity within 30 days after the end of the
reporting period as the basis of continued qualffication approval., In addition, the manufacturer
shall {mmedfately notffy the qualifying activity whenever the FR data indicates that the manufacturer
has fafled to maintain the quatified FR level, or the group [ Inspection data indicates failure of the

nualifiad arndurt *ta moaak tha masanivamante Af thie enarifiratinn Cantdratinn ehall ha hacad aAn
GUe 117 19% Procuc s o oo TV owe Tw I IumLITi. wenunruaLIDn SNGl Ow ouws=l ON

B i TR Hed Wi wiia @

evidence that over the & month perfod the following has been met:

a. Verification by the qualifying activity that the manufacturer meets the requiresents of
MIL-STD-790.

b. The manufacturer has not modified the design of the {tem,

€. The specification requirements for the item have not been amended s0 as to affect the
character of the ftem.

d. Lot rejection for group A or B inspection does not exceed 10 percent or one lot, whichever is
greater.

e. The requirements of group C inspection are wmet.

f. The records of all tests combined substantiate the "M* {1.D percent) or "P" (0.l percent) FR

level has been maintained or that the manufacturer continued to meet the "R" (0.0l percent} or
“S" {0.001 percent] FR level for which qualified, although the total component hours of

testing does not, as yet, meet the requirements of 4.4.4c.
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1f group C test requirements were not met and the manufacturer has taken corrective action
satisfactory to the Government, the manufactuver shall submit a verification of qualification
report within 30 days after compietion of the group C test1ng. In this case, the qualifying
activity shall be notified within the time the original verification of qualificaiton report was
due. Al) reports shall be certified by the responsible company official, The qualifying activity
shall be contacted for a report format.

4,5.1 Records. Maintenance of 1ife test and FR level records shall be as specified in MIL-STD-690.

4.6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall consist of
groups A and B inspections.

4.6.1.1 [Inspection lot. An inspection lot shall consist of all capacitors of the same voltage-
temperature characterfstics, produced under essentially the same conditions with the same basic
materials, and offered for inspection at one time. The capacitance values and voltages produced shall
be represented in the ot in approximately the ratio of production,

4.6.1.2 Group A inspection. Group A fnspection shail consist of the inspection and tests specified
in table V 1n the order shown.

4.6.1.2.1 Sampling plan. Subgroup 1 tests (except insulation resistance at elevated temperature)
shall be pqyrfo% on each capacitor offered for acceptance. [f during the 100 percent inspection of
subgroup 1, screening requires that over B percent of the capacitors be discarded, the entire Jot
shall be rejected, Sudbgroup 1 conditioning shall not be repeated for the purpose of reimspection.
Statistical sampiing and inspection for subgroup 1, insulation resistance at 125°C, and subgroup 2
shall be in accordance with MIL-STD-105 for general inspection level 1I. The acceptable gquality
levels [AQL) and 1imiting quality (LQ) where P, = 10 percent, shail be as specified in table V.

Major and minor defects shall be as defined in MIL-STD-105.

4.6.1.2.1.1 Manufacturer's production inspection. I1f the manufacturer performs tests equal to or
more stringent than those specitied 1n subgroup I, table V, as the final step of the production
process, group A, subgroup 1 inspection may be waived and the data resulting from the manyfacturer's
production tests may be used instead., Authority to waive the subgroup 1 inspection shall be granted
by the qualifying activity only. The following criteria shall be met:

a. Tests conducted by the manufacturer during production shall be clearly identical to or more

strigent than that specified for subgroup 1. Test conditions shall be equal to or more
strigent than those specified for subgroup 1 tests. .

b. Manufacturer subjects 100 percent of the product supplied under this specification to his
production tests.

¢. The parameters measured and the failure criteria shall be the same or more stringent than
those specified herein.

d. The 1ot rejection criteria is the same or more strigent than that specified herein.

e. The manufacturer shall make available all information concerning the test procedures and
instrumentation used in his production tests which are a substitute for subgroup 1 tests.
This data shall be provided as part of the evaluation required for MIL-STD-790. The
manufacturer shall also make available to the Government all records of all detail test data
resulting from production test, which are a substitute for subgroup 1 tests.

f. Once approved, the manufacturer shall not change the test procedures or criteria without prier
notification and concurrence by the qualifying activity.

4.6.1,.2.2 Rejected lots. Lots rejected by the group A inspection shall be segregated from new lots
and those lots that have passed inspection. Lots rejected because of failures in subgroup 2 may be
offered for acceptance only if the manufacturer inspects all uynits in the lot for those qualtty
characteristics found defective in the sample and, after removing all defect{ve units found,
reinspects the lot using the tightened inspection procedure of MIL-STD-105. Resubmitted lots shall be
kept separate from new Tots, and shall be clearly identified as resubmitted lots.

4.6.1.3 Group B ingpection. Group B inspection shall consist of the tests specified in table VI, A
in the order shown, and shall be performed on sample units which have been subjected to and have
passed the group A inspection.
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TABLE IV. Qualification inspection.
|'|II' T ] o | ]
| inspection | Requirement | Test | Number { Number
| | paragraph | method | of sample | of
i | | paragraph | units to be | defectives
| | i | dinspected | permitted
T . T ] I i
| Group I } ! l }
|
[Yoltage conditioning | 3.5 i 4.7.2 1M |
| Insulation resistance | | 1 |
: 1 (125°c) 1/ | 3.9 | 4.7.5 { i
i | Capacitance™ 1/ I Y | 4.7.3 |
} | Dissipation factor 1/ { 3.8 1 4.7.4 l 8s 2/ | 0
| { Insulation resistance 1/ b 3.9 | 4.7.5 | > |
i‘ | Dielectric withstanding | | ! i
i ! voltage 1/ i 3.10 ! 4.7.6 ! ]
; |¥isual and mechanical ] | | l
i | tinspection Po3.1, 3.4, | 477 | !
| | i 3.5, 3.21 | 1.J |
' ! 1 I | }
i t Group I1 l i = %
ISolderability | 3.11 i 4.7.8 | 6 131
{Bond strength I V4 | 4.7.9 | 6 P 10
tDie shear strength | .13 i 4.7.10 : € 1 1
! 1
: Group II1 1 l : :
{Temparature coefficient limits |  3.14 | 4.7.1 l) 18 | 121
IThermal shock and immersion { 3.15 { 4.7.12 : :
‘ .
{ Group IV | E ! I
l 1 i '
IResistance to soldering heat i 1.16 I 4.7.13 I} 18 ] 1./
{ 1Luu voltage humidity 1 3.17 = 4.7.14 } ;
! | Group V¥ g : : ]l
| i
lLffe } 3.18 1 4.7.15 : 25 { 1
% Group V1 : i : :
|Fungus 2/ | 3.19 |  4.7.16 { 6 : 0
| - | |

1/ Performed as part of the voltage conditioning test.
2/ Only 79 samples are needed 1f certification 1s given for fungus (see 3.19).
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TABLE ¥. Group A inspection.
ST 1 B T 1
i inspection | Requirement | Test | AQL {percent defective} |
: | paragraph | method | and LO {(1imiting quality |
i N . i | | paragraph | percent defective) |
I ! I ] T
! Subgroup 1 1I ; : i
) . |
ivmtage conditioning | 3.6 1 4.7.2. INot applicable (100% sample} |
| Insulation resistance 1/ | | [ I
| {125°C) | 1.9 ] 4.7.5 10.65 (AQL), 4.8 (LQ) |
| Capacitance 1/ | 3.7 | 4.7.3 ! |
| Dissipation factor 1/ i L8 | 4.7.4 |Not applicable (100% sample) |
t Insulation resistance 1/ | 3.9 i 4.7.5 | ' !
| Dielectric withstanding i ! | |
] voltage 1/ | 3.10 i 4,7.6 : !
. I - I | i
: | Subgroup 2 | i | |
} I | 1 [ T
|¥isual and mechanical | 1 | Major ! Minor |
: | inspection ] 3.1, 3.4, ) 4.7.7 T T 1
‘ | 1 3.5, 3.21 | | 1.0 {AQL) I 4.0 {AQL) |
| | ! | | 7.6 (L) 1 18.0 {LtQ) |
! | } | | } 1
1/ Performed as part of the voitage condftioning test.
TABLE VI. Group B inspection.
T T T 1
! Inspection ! Requirement | Test method |
| |  paragraph | paragraph ]
T T ] B
1 subgroup 1 | ] L
1 | | 1
{501derability ] 3.1 ] 4.1.8 |
IBond strength | 3.12 ! 4.7.9 !
IDie shear strength I| 3.13 } 4.7.10 l
]
1 Subgroup 2 : : :
!
|Temperature coefficient 1imits| 3.14 | 4.7.11 }
| | I |
!
1
10
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4.6.1.3.1 Sampiing plan. The sampling plan for subgroup 1 shall be in accordsnce with MIL-STD-105
for special inspection level 5-4, The AQL shall be 1.0 percent defective. For subgroup 2, 18 sample
units shall be subjected to the test; there shall be no faflures,

4.6.1.3.2 Rejected lots. If an inspection lot is rejected, the supplier may rework it to correct

the defects, or screen oul the defective units, and resubmit for reinspection. Resubmitted lots shall
clearly identified as reinspected Tots.

4.6.1.3.3 Disposition of sample units. Sample unfts which have been subjected to group B
inspection shall nol be delivered on the contract or purchase order,

4.5,2 Periodic inspection, Perfodic inspection shal) consist of group C inspection. Except where
the resulfs of this inspection show noncompliance with the applicable requirements {see 4.6.2.1.3},
delivery of products which have passed groups A and B inspections shall not be delayed pending the
results of these pericdic inspectiens.

4,.6.2.1 Group L fnspection. Group C inspection shall consist of the tests specified in table VII,
in the order shown. Group U inspection shall be made on sample units randomly selected from
inspection lots which have passed groups A and B inspections.

4.6.2.1,1 Sa@piing plan { subgroups 1 through 3 fall FR levels)}. Sixty one sample units of each
temperature coefficient Timit shail be sefected from the first lot produced and thereafter from each
production of 500,000 units, or once every 6 months, whichever occurs first. :

4.6.2.1.2 Disposition of sample units. Sample units which have been subjected to group C
inspection shall not be deTivered on the contract or order,

4,6,2,1.3 Noncompliance. If a sampie fails to pass group C inspection, the manufacturer shall
notify the qualifyTng activity and the cognizant inspection activity of such failure and take
corrective action on the materials or processes, or both, as warranted, and on a1l units of product
which can be corrected and which were manufactured under essentially the same materials and processes,
and which are considered subject to the same failure. AcCeptance and shipment of the product shall be
discontinued until corrective action, acceptable to the qualifying activity has been taken. After the
corrective actien hac heen taken, group C inspection shall be repeated on additional sample units (a1}
inspection, or the inspection which the origina) sample failed, at the option of the qualitying
activity). Groups A and B inspection may be reinstituted; however, final acceptance and shipment
shail be withheld unti! the group C inspection has shown that the corrective action was successful,
In the event of failure after reinspection, {nformation concerning the failure shall be furnished to
the cognizant inspection activity and the qualifying activity.

TABLE VII. Group C inspection.

] | i | : 1
| Inspection | Requirement | Test ] Number } Nusber 1
| | paragraph | method | of sample | of |
I j | paragraph | units to be | defectives |
| | | | inspected | permitted |
i 1 -1 1 1 )
e Y
|Temperature coefficient limits 1/1 3.14 | 4.7.11 Ii} 18 | 1 }
IThermal shock and immersion | 3.18 | 4.7.12 | i '] }
i i i i i i |
| a2 | | | o
JResistance to soidering heat ] 3.16 ! 4.7.13 | 18 | 1 |
}Lon voltage humidity l 3.17 ; 4.7.14 } ! {
| el | l | } |
;Life : 3.18 } 4.7.15 : 25 : 1 }

1/ MNeed not be repeated if performed on same samples as group B inspection.

11
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4.6.3 lnspection of packaging. The sampling and inspection of the preservation, packing, and
container marking sha e in accordance with the requirements of MIL-C.39028.

4,7 Methods of inspection.

4.7.1 Mounting for testing. When it is specified in the test procedure that the capacitors shall
be mounted, they shall be mounted on a suitable substrate {e.g., 99 percent alumina), The substrate
material shall be such that it will not be the cause of, nor contribute to, the failure of any test
for which it may be used. The capacitors shall be mounted on the substrate as follows:

a. A substrate shall be prepared with metallized surface land areas. A typical “test card" is
showh ©

howh on figure 1.

b. The capacitors to be tested shall each be soldered to one land area by any convenient method.

c. The connection to the common land area shall begin with a thermosonic ball bond of a one mil
goid wire to the exposed capacitor terminal and end with & stitch bond on the common land area

ot the substrate.

LAND AREAS ]
£ w oo H G
i l. - .
TR
IR S A+
we b aen 2.000 50.80

g
2000 ——————

BOARD THICKNESS: 6 025 INCHES

NOTES :

1. fimensions are in inches.

2. MWetric equivalents are given for general information only.

3. The metalT{ized land areas of the “test card" setected, to facilitate the

testing of the chips, shall be of the proper spacing to accommodate the
attachment of the applicable chips to the card.

FIGURE. 1. Typical "test card".

4.7.1.1 Test rack. When specified, the substrate shall be mounted on a test rack which shall be so
designed as™t0 permit readout for electrical parameters at 25°C and 125 C and to monitor each chip

under test for failure. This will insure uniform and uninterrupted voltage and heat stresses.

4.7.2 Voltage conditioning (see 3.6). Twice the rated voltage shall be applied to the unit at the
maximum rated temperature *+4 C -0 C for 100 4 hours. After completion of the exposure period, the
insulation resistance shall be measured at 125°C as specified in 4,7.5. After allowing the unit to
stabilize at room temperature, the capacitance, dissipation factor, insulation resistance, and

dielectric withstanding voltage shall be measured as speciffed in 4.7.3, 4.7.4, 4.7.5, and 4,7.6
respectively. ' - . ‘ . T

12
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4.7,3 Capacitance {see 3.7), Ummounted capacitors shall be tested in accordance with method 305 of
MiL-STD-202. The following detail and exception shall apply:

a. Test frequency: 1 MHz #50 kHz.

b, Test voltage: 1.0 #0.2 volt rms.

NOTE (for classes 2 and 3 characteristics only): Following a dielectric withstanding voltage or
insutation resistance test, capacitance may be measured after holding the capacitor for a pericd of
time not to exceed 24 tiours,

4.7.4 Dissipation factor {see 3.8), Dissipation factor shall be measured with a br1d?e or other
suitable equipment at the Trequency and voltage specified in 4.7.3. The capacitors shall be unmounted.

4,.7.5 Insulation resistance (see 3.9). Unmounted capacitors shall be tested in accordance with
method 307 of WIL-STD-20Z. The foltowing details shall apply:

PRECAUTIONARY NOTE: Prior to performing this test, capacitors shall be carefully cleaned to remove
any contamination including fingerprints. Care must be taken to maintain cleanliness in test
chamber and while making measurements.

a. Test conditions: Rated voltage as specified {see 3.1) appTied through a series resistor
sufficient to 1imit the charging current to a maximum of 50 milliamperes.

b. Special conditfons: If a failure occurs at a relative humidity above 50 percent, the
fnsulation resistance may be measured again at any relative humidity less than 50 percent.

c. Points of measurement: Between the terminations.

4.7.6 Dielectric withstanding voltage {(see 3.10}. Ummountad capacitors shall be tested in
accordammmmF'MmW1ng details and exceptions shall apply:

a. Magnitude and nature of test voltage: 250 percent of rated voltage.

h. Duration of application of test voltage: 2 seconds minimum.

¢. Points of application of test voltage: Between the capacitor element terminais.

d. Limiting value of the surge current shall not exceed 50 mA.

e. Inspection after test: Capacitors shall be inspected for evidence of damage amd breakdown.
4.7.7 V¥Yisual and mechanical {nspection. Capacftors shall be inspected to verify that the

materials, design, construction, physicel dimensions, and workmanship are in accardance with the
applicable requirements {see 3.1, 3.4, 3.5, and 3.21).

4.7.8 So'lderabﬂiﬂ (see 3.11). Capacitors shall be tested in accordance with method 208 of
MIL-$TD-202, e Tollowing detalls and exceptions shall apply:

2. The terminals shall dpe fmmersed to a depth of .020 +.010, -.000 inch (0.51 +0.25, -0.00 mm}.

b. Inspections ¢f terminations shall be in accordance with 3.11. In case of dispute, the percent
coverage with pinholes or rough spots thall be determined by actual meisurement of these
areas, as compared to the totai area.

4,7.9 Bond strength {see 3.12). Capacitors shall be tested as specified in method 2011 of
MIL-STD-883. The Tollowing details shall apply:

a. Capacitors shall be mounted as specified in 4.7.1.
b. Test condition D.

4.7.10 Die shear stren?th {see 3.13). Capacitors shall be mounted as specified in 4.7.1 and tested
as specified 1n metho 0 =3T-883.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:55Z
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4.7.11 Temperature coefficient 1imits (see 3.14}. Capacitors shall be tested as specified in 4.7.3
except that the capacitance measuremeénts shall De wade at the steps shown in table VIII and at a
sufficient number of intermediate points between steps B and O of table VIII to establish a true
characteristic curve. The capacitance value obtafned in step C of table YIII shall pe considered as
the reference point. Capacitors shall be kept at each temperature until a temperature equilibrium is
attained. These measurements need be performed only on capacttors having a value of 10 pF or

greater. Capacitors of less than 10 pf shall be characterized as having the same temperature
coefficient 1imits as those of 10 pF or more manufactured in the same lot.

TABLE YIIi. Temperature coefficient limit cycle.

1 i |
Step | Yoltage | Temperature |
I | . 1
! : Volts, dc ll C g
I e
| A | Kone i +25 #2 !l
| |
| B : None : -55 #2 i
i
I C (reference) : None } +25 &2 ‘l
i D i None | +125 +4 }
[ ! | -0 |

4.7.12 Thermal shock and immersion {see 3.15).

4.7.12.1 Thermal shock. Capacitors shall be testad in accordance with method 107 of MIL-5TD-202.
The following detalis shall apply:

a. Test condition A, except that in step 3, sample units shall be tested at 125°C,
b. Mintmum time (for steps 1 and 3) shall be 1/4 hour.
c. Heasurements before and after cycling: not applicable.

4,7.12.2 Immersion. Following thermal shock, capacitors shall be tested in accardance with method
104 of MIL-STD<20Z2. The following detail and exception shall apply: ot

a. Test condition B,

b. Inspections and wmeasurements after final cycle: Capacitors shall meet the requirements of
3.15.

4.7.13 Resistance to soldering heat (see 3.15), Capacitors shall be mounted as specified in 4.7,1
and tested Tn accordance with method 210 of MIL-5TD-202, test Condition C. Capacitors shall be
allowed to cool 10 minutes minimum and up to 24 hours maximum prior to measurement. After mounting,
capacitors shall meet the requirements of _3.16.

4.7.14 Low voltage humidity {see 3.17). Capjcitors shall be mounted as specified in 4.7.1 and
4,7.1.1 and pTaced in a Test ¢ r a C #2°C and 85 percent 5 percent relative hmidity for 240
hours. During the entire test, a bias voltage of 1,5 volts dc £10 percent will be applied to the
capacitors.

4.7.15 Life (at 125°C) (see 3,18}, Capacitors shall be tested in accordance with method 108 of
MIL-STD-20Z2. The following detalls and exceptions shall apply:

a. (apacitors shall be mounted as specified 1n 4.7.1 and 4.7.1.1.

b. Test temperature and tolerance: 125°C *4°C, -0°C.

c. f{persting conditions: Capacitors shall be subjected to 200 percent of rated voltage (see
3.1). The surge current shall not exceed 50 mA, When necessary, a suitable current-limiting
resistor shall be inserted into the circuit. . : . .

d, Test condition F (2,000 hours).

14
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e, Measurements during and after exposure: After 1,000 hours and at the conclusion of this test
and while the capacitors are still held at 125°C, {nsulatfon resistance shall be measured as
specified 1n 4.7.5. The capacitors shall then be returned to the inspection conditions
specified in 4.3 and shal) be visually inspected for evidence of mechanica)l damage;
capacitance, dissipation factor, and insulation resistance shall be measured as specified in
4,7.3, 4.7.4, and 4,7.5, respectively.

f. Final measurement: Capacitors shall meet the requirements of 3.18.

4,7.16 Fungus, when applicabie (see 3.19). Capacitors shali be tested in accordance with method
508 of MIL-5TD-8l10.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with HMIL-C-39028,

6. NOTES

6.1 Intended use. Single plate ceramic capacitors are intended for stripliine or microstrip
applications, usually at freguencies of 1 GHz and higher.

6.2 Ordering data. Acquisition documents should specify the following:
a. Title, number, and date of this specification.

b. Title, number, and date of the applicable specification sheet, and the complete part number
(see 3.1 and 1,2.1).

6.3 Qualification. With respect to products requiring qualification, awards will be made only for
products which are, at the time set for opening of bids, qualified for Inclusion in Qualified Products
List (QPL 49464}, whether or not such products have actually been so listed by that date. The
attention of the contractors is called to these requirements, and manufacturers are urged to arrange
to have the products that they propose to offer to the Federal Government tested for qualification in
order that they may be eligible to be awarded contracts or purchase orders for the products covered by

Sind e e:mdfir.r{nn The xr#!uifu n:nnneih‘ln for the Qualifisd Products Lict g the US ll'lw

iy

Laboratory Command, ATTN: SLCET~R S, Fort Mommouth, New Jersey 07703 5302 however 1nfornation
pertaining to qualification of products may be obtained from Defense Electrontcs Supply Center
(DESC-E}, 1507 Wilmington P{ke, Dayton, Ohio 45444,

6.4 Miscellaneous notes.

6.4.1 Ambient operating conditions. Designers are cautioned to give consideration to the change in
dielectric constant with temperature, shelf aging, and electric-field intensity, and should recognize
that the insulation resistance may vary with hmidity and organic contamination of the ceramic chip
surfaces. Care should be taken to assure that the capacitors are properly and thoroughly clieaned of
organic contamination especially before the Tnsulation resistance test.

6.4.2 Barometric gressune test, These units are not subject to the barometric pressure test since
the 11kelthood of their Tallure 1s remote.

6.5 Subject term {key word) Tisting.

Capacitor

Ceramic dielectric
Chip

Microstrip
Paraliel plate
Single layer

Cad T o
LTI TE
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6.6 Substitutability by failure rate levels. Substitutability for failure rate levels shall be as
follows: “

Failure rate level ki1l replace failure rate level ‘
s R, P, M 3
R P, M
P M
M

6.7 Substitutability by capacitance tolerance., Substitutability for capacitance tolerance shall be
as follows:

Temperature coefficient {apacitance tolerance Will replace capacitance tolerance
= P A, B,C,D
A g, ¢, 0
<S5pF B c, 0
£ C 9
F D
¢
H F G, J, K
> 5pF G J, K
- J K
J K
J <10 pF C D
K D
L
N G J, K, M
N >10pF J K, M
P K M
R M
3 <lopF € D
T D
u
y J K, M
W » 10 K M
2105 K
: J K, M
X } K "
Y M
] v,
¥ z
z A
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

R
10, SCoPE
10.1 Scope. This appendix details the procedure for submission of samples, with related data, for
qualification inspection of capacitors covered by this spectfication. The procedure for extending
qualification of the required sample to other capacitors covered by this specification is also
outlined herein. This appendix is a mandatory part of the specification. The information contained

o e mme W E o m s

nerein is intended Tor complianke.
20. APPLICABLE DOCUMENTS. This section is not applicable to this zppendix.
30, SUBMISSION

a

30.1 3Sampies. A sampie of 85 units consisting of the smaijest and largest case sizes, highest
capacitance value in each voltage rating, in each rated temperature coefficient 1imits for which

qualification s sought, shall be submitted {see table IX}.

30.2 Test data. When inspections and tests are to be performed at & Government laboratory, prior
to submission, all sample units shall be subjected to all of the inspections and tests indicated as
nondestructive in tabie ¥i. £ach sybmission snail be accompanied by the test data obidined Trom these
inspections and tests. The performance of the destructive tests by the supplier on a duplicate set of
sample ynits is encouraged, although not reguired. A1l test data shall be submitted in duplicate.

30.3 Certification of material. When submitting samples For quatification, the contracter shall
submit certification, {n duplicate, that the materfals used 1n the components are in accordance with

e & abla snandfidmaddnm wmm uvl'_---dv-

e BFF}iCGUIU SFCCITICATION FequT rewenul.
4

3 Description of items. The supplier shall submit a detailed description of the capacitors
being submitted for fmspection, including body, electrcde material, terminals, etc.

40, EXTENT OF QUALIFICATION

40.1 Qualificatfon of voltage rating. Voltage rating qualification will be restricted to those
subllit;.ed. tach temperature coefficient 1imit shall be qualified at the highest standard capacitance
value listed.

TABLE IX. Combined submission.

Part number Number of units

M4 9464

EQLADO 7PN
FOLADOGPN
GOLAOQ 9PN
HOLAOOTPN

JOJAOQBCH
¥0l. A0ACN

YW

LO1AQ0SCH
MOLAO0 SCN
NOLAOLZCN
POLAOL5CH

RO1AOZ1CH
TO1A0200N

arve s svre

UOLAO37CN
YO1A031CN
WOLAD39CN
X01A047IM
YO1AO049JN

TNTANL Thll

FAtFe, -t
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APPENDIX

TABLE IX. Combined submission - Continued.

Rated voltage

E01JO3IN
FO1JO37N
GO1J051JN
HO1JO45IN
J013D47JR
KO1J045N
LOLJOS1ON
MO1JOSXIN
NO1JOS7IN
PG1JO61JIN
RO1J0DN
TO1JO66JN
UD1JOTOJN
YO1JO68JIN
WOLJOT2IN
X031JO72d8

“n11Aa7S 1
TUMWVICUnN

201J072M
EOQLAQ 79PN
FOLAQ78PN
GOlAOB1PN

HO1AQ7 9PN
Joilansacu

W BTV

1

|

i

|

|

|

;

|

|

|

|

|

!

|

t

!

|

!

|

|

i

|

|

]

1

|

!
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|
t
|
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f
i
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|
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|
1
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|
]
|
i
|
1
|
|
|
I
|
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WOlA111CN
X01A1190N
YOIAL21JM
ZOLALI 33
EOLJ1110M
FOLJIO0%N
GOLJ123N
HO1J11708
JO1J119JN
K0lJ121J%
LO1J123N
MO1J 12508
NOLlJ 128N
POL. 1330K
RO1J13738
TOLJ1410M
UOLJ 148N
Y01J 1450M
WOlJ152M
X01J1550N
YO1J156IN
- IOLA1S0MM
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Avemy . PR Avmv - FR
Ammy - ER iy - ER
Havy - EC
Afr Force - 85 Agent:
NASA - NA DLA - ES
Review activities: (Project 5910-1558) -
Navy - AS
Afr Force - 17, 99
DLA - ES

Usar activities:
Navy - MC, SH
Air Forge - 11, 19
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