NOTE: The document identifier and heading has been changed
on this page to reflect that this is a performance specification.

There are no other changes to this document. The document identifier
on subsequenl pages has noi been changed, but will be changed the next

time this document is revised.

PERFORMANCE SPECIFICATION

COILS, CHIP, FIXEE OR VARIABLE,

GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments and

Agencies of the Department of Defense.

1. SCOPE

MIL-PRF-83446B

SUPERSEDING
MIL-I-83446A
4 May 1978

1.1 Scope. This specification covers the genersl requirements for fixed or variable, chip coil primarily intended for

incomaration into h}:vhfﬂ_;_ microelectronic cincuits,

A Y S b

ment of chip coll of 8's

e Ba

pecific design will require additicna)

A0 Lo

data in the form of specification sheets, giving detailed electrical and mechanical requirements, tolerances, and
applicable additions and exceptions o the general requirements and tests specified herein (see 3.1 and 6.1).

1.2 Clasgification.
1.2.1 Part number. The part number shall be in the following form, and as specified (see 3.1 and 6.2).
hld 83444 03 - o™ B
| | | |
Prefix meaning MIL specification item 1 | | | l
| ! | !
General specification number | 1 | |
| I I
Detzil specification sheet number (3.1) | | 1
| i
Sequentially assigned dash numbers (3.1) | |
I
Termination finish {1.2.1.1) |
1.2.1.1 Temmination finish. The termination finish is identified by a single letter as shown in table I
TABLE |. Termination finish.
Code Final finish Method of assembly
A Gold over nickel Weldable
B Tin - lead over nickel Solderable
c Tin plated Solderable
D Platinum - goid Solderabte/weldable
E Palladium - silver SolderableMweldable
Beneficial comments, recommendations, additions, deletions, clarifications, etc., and any data which may
improve this document should be sent to: Defense Supply Center, Columbus, ATTN: DSCC-VAM,
3990 East Broad Street, Columbus, OH 43216-5000, or telephone (614) 692-0548, or facsimile
(FAX) (614) 692-6939.
FSC 5850
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2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents of the issue in effect on date
of fnvitation for bids or request for proposal, foro a part of this specification to
the extent specified herein.

SPECIPICATIONS
a
FEDERAL
J-W-1177 = ¥ire, Mpgnet, Blectiricsal.,
Q9-3-571 - Solder, Tin Alloy: Tin-Lead Alloy; and Lead Alloy:
MILITARY
MIL-P-18286 - Plux, Soldering, Liquid (Rosin Base)}.
MIL-C-85662 - Calibration Syatem Requirements.
MIL-M-55565 - Microclrguits, Preparation for Delivery of.

(See supplement 1 for list of associnted specification sheetsa).

STANDARDS
FPEDERAL
FED-STD-H28 - Screw-Thread Standards for Fedaral Serviges.
MILITARY
MIL-S5TD-105 - Sampling Procedures and Tablea for Inspection by Attributes.

MIL-8TD-202 - Tesat Methods for Electronic and Blectrical Component Partsa.
MIL-STD-810 - Environmental Test Methods.

MIL-STD-883 - Test Methods and Procedures for Microelectronies.
MIL-STD-1285 - Marking of Electrical and Electronic Parta.

(Copiea of apecifications, standards, drawings, and publications required by
contractors in connection with apecific procurement functions should be obtained
from the proouring activity or as directed by the contracting officer.)

3. AREQUIREMENTS

3.1 "Specification sheets. The individual item requirements shall be as
specified herein and in accordance with the applicable specification sheeta. In the
event of any confliot between requirements of this apecification and the
specification sheets, the latter shall govern (see 6.2).

e
products which are qualified for listing on the ap
at the tioe set for opening of bids (see 4.5 and 6.3).

1.2 AQualification. Chip coila furnished und

3.3 Materiala (see 8,5,1). Materiels shall be as specified herein. However,
when a definite naterial i3 not specified, a onteriasl ahall be used which will
enable the coila to meat the perforonnce requirements of this apecification.
Acceptance or approval of any conatituent ocantertial shall not be conatrued as a
guaranty of the acceptance of the finisahed product.

3.3.1 Solder and'asoldering flux. Solder, when used, shall be in accordance with
QQ-5-571. Soldering flux shall be rosin, rosin and alcohol, or rosin aand
turpentine., and in aggerdance with MIL-P.18256. Use typa "RMA® or "R"_ (f neadead.
No acild or acid salts ahall be used in preparation for or during soldering.

3.3.2 Threaded parts. Threaded part shaoll be of corrosion-resistant material or
ahall be protected against corrosion.

3.3.3 Magnet wire. Magnet wire shall conform to J-W-1177. When typea and sizes
of magnet wire not covered by J-W-1177 are essential in a winding design, other wire
may be used with the approval of the Govarnment.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:27Z
Check the source to verify that this2is the current version before use.
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3.5 Design and conatruction (see §.5.1). Coils shall be of the design,
construction, and physical dimonalons specified {(see 3.1).

3.k.1 Body structurae. The body structure shall be in a monolithic fora which
shall protect the inductive clement from tne effects of prolonged exposure to high
humidity and shall meet the roquliresents specifled herein. The terminations shall
be metanllized with solderable or weldable nmetals or alloys. When specified (see
3.1), the teroinations shall be pretinned with & suitable solder that shall oeet tne
solderabllity requirements specified hareln (oo 6.3).

3.4.2 Teroination area. Connection to the inductive element shall be oade via
petallized termination areas. Unless otnerwise specified, all teroinations (areas)
shall be available on ono surface of the body of the chip coil. Termination
finishes shall be as specified in table I. Termination finish codes A, D, and E
shall be used for weldablo terminations and codes B through E inolusive shall be
used for solderable terninations. {Seo 6.4).

3.8.3 Substrate bonding. The underside of the ehip coil (the asurface opposite
the side containing the inductive slement) may be nmetallized, when specified, to
provide for euteoctic bonding of the chip to a substrate.

3.5.4 Threaded parts. Unless otherwise specified (see 3.1), all threaded parts
shall be in accordance with FED-STD-H28.

3.0.8.1 Engagooent of threaded parts. Unless otherwise speoified (see 3.1), all
threaded parts shall engage by at least three full threadsa.

3.8.5 Weight. The weight shall be as specified (sce 3.1).

3.5 Thermal shock. When coils are tosted as speaified in 8.6.2, all windings
shall be electrically continuous (sce 3.6 and 8.6.3) and there shall be no
ispairmoent of protective contings.

3.6 ¥inding continuity. When coiis are tested as apooifled in 8.6.3, the
windings shall be olectrically continuous.

3.7 Dieleotric withstanding voltage. Whon colls are tested as specified in
§.6.4, thare shall be no arcing, flashover, breakdown, nor other daoage.

3.8 Baronetric pressure (when applloable). Whan coils are testaed as specified
in §.6.5, there shall be no arcing, breakdown, flashover, or other damage.

3.9 Insulation resistance. Whon measurad as spocified in 34.56.5, the insulation
resistance shall be not leas than 1,000 megohoa.

3.10 EBlectrical charscteristios. The eloctrical characteristics shall be as
specified (peo 3.1).

3.10.1 Inductance. Whan coils are toested as spocified in 8.6.7.1, the
inductance shall be a3 specified {(see 3.1).

3.10.2 Q of cvoila. When ¢olls are tested as aspecifiod i{n B.6.7.2, the Q ahall
be a3 aspecified (see 3.1).

3.10.3 Self-resonant frequency. Whon coils are tested as specifiad in 0.6.7.3,
the self-.resonant frequency shall bo not less than 90 percent of the self-resonant
frequency specified (see 31.1). However, when a oinipum velue of gelf-resonant
frequency 1s specified (see 3.1), the oinimum value shall govern.

3.10.8 DC resistance. When coils are tested as opecified in 4%.6.7.4, the do
resistance shall be as specified (see 3.1).

3.10.5 Percent coupling. When ocoills are teated as specified in 4.6.7.5, the
percent coupling shall be as speocified (see 31.1).

3.10.6 Incremental current inductance change (applicable to ferrfite corae
oaterials-only). When ocoils are tested as specified in B.5.7.6, the inductance
value shall not chango soro than 5 percent from ita value measured with zero direct
ourrent.

Source: https://assist.dla.mil -- @ownloaded: 2016-11-25T18:27Z
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3.10.7 Effective parallel resistance. When coils are tested as specified in
H.,6.7.7, the effective parallel resistance shall be as specified (see 3.1).

3.11 Turning torque. When variable coils are tested as specified in 5.6.8, the
torque required to rotate the turning core shall be as specified (see 3.1). The
turning acrew threads of the varliable ¢eils shall not ashed conductive particles,

3.12 Life. When colls are tested as specified in 4.6.9, there shall be no
evidence of mechanical damage. The changes in electrical characteristics between
the initial measurements and 250 +48, -0 hours shall not exceed the initlial limits
apecified. The electrical characteristies from 250 +4B8, -0 hours up to and
including 2,000 hours shall not exceed the degradation limits specified (see 3.1}.

3.13 Solderability. When colls are tested as specified in 4L,6.10, the immersed
metallized surface shall be at least 95 percent covered with a new clean smooth
coating and shall exhibit no demetallization or leaching of the terminal areas. The
remaining 5 percent may contain only small pinholes or rough spots, these shall not
be concentrated in one area., In case of dispute, the percentage of coverage with
pinnoles or rough spots shall be determined by actual measurement of these areas, as
compared to the total area.

3.1t Low+temperature operation. When coils are tested as specified in 4.6.11,
there shall be no evidence of mechanical damage.

3.15 Temperature rise. "When colls are tested as specified in §.6.12, the
temperature rise of any winding above the specified maximum awmblent temperature (sce
3.1} shall not exceed the value specified (see 3.1) and there shall be no evidence
of physical damage.

3.16 Overload., When coils are tested as specified in 4.6.13, there shall be no
evidence of arcing, burning, or charring.

3.17 High-temperature exposure. When colls are tested as specified in H.6.1L,
there shall be no evidence of mechanical damage. -

3.18 Moisture resistance. When coils are tested as specified in 4.6.15, there
shall be no evidence of mechanical damage.

3.19 Bond strength. When colils are tested as specified in 4.6.16, there shall
be no evidence of mechanical damage.

3.20 Fungus. All external materials shall be nonnutrient to fungus growth or
shall be suitably treated to retard fungus growth. The manufacturer shall verify by
certification that all external materials are fungus resistant or shall test the
coils as specified in 4.6.17. There shall be no evidence of fungus growth on theé
external surfaces.

3.21 Marking (see 4.6.1), Unless otherwise specified {see 3.1 and 6.2), 8
noncorrosive label containing the military part number, manufacturer's source code,
date code, and lot symbol shall be inserted in each package, as shown in the
following example:

Example:
M834U46/1-12 - Part number
12345 - Manufacturer's source code
67304 - Date code and lgt symbol

The manufacturer's source code, date code, and lot symbeol shall be in accordance

3.22 Workmanship (see 4.6.1). Coils shall be processed in such a manner as to
be uniform in quality and shall meet the requirementa of 3.1, 3.3, 3.4, 3.4.1 thru
3.4.4.1, and 3.20, as applicable, and be free from other defects that will affect

life, serviceability, or appearance, and shall pass the visual inspection as
specified on figure 1.

Source: https://assist.dla.mil -- Dowfloaded: 2016-11-25T18:27Z
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z/.ﬂ-"

REJECT: Void, nick, bubble, or cut in coil area greater than 25 percent of the width.

REJECT: Termination width less than specified (see 3.1). o

RCHIP ouT

CHIP OUT

’—N—\—%

\-cRacxk

REJECT: Any crack, chip out, or void in the substrate greater than . 003 inch
(. 08 mm) in any one direction.

FIGURE 1. Chip coil visual inspection.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:27Z
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4

1.003 INCH
(OB mm)

(THIN FILM ONLY)

REJECT: Excessive build up of termination on any surface material greater than

- 003 inch (.08 mm) and . 008 (. 20 mm) for solderable and solderable/
wel@able leads.

TERMINATION

g

o

(THIN FILM ONLY)

L]

REJECT: Visible termination materia'li splattered throughout coil area.

o
<
REJECT:

1. Visil_:le imbedded foreign particles in either the film or termination areas.
2. Foreign particles are those that are not normal to coil design or process.

FIGURE 1. Chip coil visual inspection - Continued.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:27Z
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unltess otherwise apecified in the contract

or purchase order, the contractor is responsible for the performance of all
inapection requirements aa specified herein. Except 85 otheruise specified in the
contract or purchase order, the contractor may vase his own or any other facilitien
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 inspectlions set forth in the apecification where such inspections are deened

necessary to assure contractors and services conforo to prescribed requirements.

-

h.1.1 Test equipment and inspection facllitiea. Test and measuring equipment
and inspection facilities of sufficient accurscy, quality, and quantity to permit
performance of the required inspection ahall be satablished and paintained by the
contractor. The establishment and maintenance of o calibration systeo to control
the accu;ncy of the ceasuring and test equipnment shall be in accordance with
MIL -C-B6KKR2 .

5.2 Claasification of inapection. The inspectlion requireocents apecified harein
are classified as follows:

a. Qualification inspection (see 4.U4),
b. Quality conformance inspection (see H.5).

8.3 Inspectlon conditions. Unless otherwise specified herein, all inapections
shall be performed 1in accordance with the test conditions specified in the "General
Requirenents™ of MIL-STD-202.

5.3.1 Precautiona. Adequate precautions shall be taken during inapection to

prevent condensation of moisture on coils except during the molsturs-resistence and
thernoal shock tests.

9.3.2 Test voltage. The test voltage shall contain no more than 5 percent
harmonic diatortion,.

§.3.3 Test frequency. When o test frequency 18 specified without a tolerance,
the frequency used shall be within «1.0 percent of the aspacified value.

8.3.8 Demngnetization. When necessary to overcome remanenae effects,
deoagnetization s peramitted.

h.4 Qualification inspection. Qualification inspection shall be as apecified in
table II.

5.0.1 Sapple. The number of sample units comprising a sample of colls to be
subpitted for qualification inspection, shall be as spaocified in the appendix to
this speciflication.

R.5.2 Inapection routine. The soople ahnll be subjected to the fnapections
specified 1n table II, in the order shown. All soaple units except group Iil, shall
be subjected to the inspections of group I. The sample shall then be divided as
specified in table I1 for groups II to VII itncluaive, and the asaople unita subjected

to the inanection for theipr pnarticular groun,
to the 1nspectlion for thelr partioulnr groun,

B.8.3 FPailures. Two or nmore failures shall be cause for refusal to grant
qualification approval.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:27Z
Check the source to verify that this § the current version before use.
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TABLE IT. Qualification inspection.

| |Requirement | Method |INumber of sample |Number of |
| Inspection | paragraph | paragraph lunits to be |failures |
] } j iinspected ipermitted i
| 1 ! | | |
| "Group I (all samples) 17 [ 1 I 3 TT |
IThermal shock = = = = - - - | 3.5 | u4.6.2 | |

| Winding continuity - - - | 3.6 1 4.6.3 | | |
| Dpielectric withatanding - | | | | |
| voltage - - - = = - - - | 3.7 | 4.674 ! | |
| Barometric pressure | | } All sample ! & ]
1 {(when applicable) - - - | 3.8 | 4.6.5 | units except | ] |
| Insulaltion resistance- - | 3.9 | u4.6.56 i group III { [
| Electrical characteristies | | | | |
| {initial} = = = ~ - - - | 3.10 | 4.6.7 | | |
iTurning torque i i i i i
| {(when applicable) - - - - | 3.11 | b4.6.8 } | |
Ivisual and mechanical | | | 1 |
| inspection - - - - - - - | 3.1, 3.3 I b4.6.1 | !

| | thru | | | 1
| I 3.4.5, | | | |
| | 3.21, 3.22 | ([ 1 J |
! | | | | |
} Group II 1/ | ! | [ |
jLife =« = = = = = = - - = - | 3.12 | 4.6.9 | 6 i |
| Electrical characteriatics | | | | |
| (firal) = = = - - - = = | 3.10 | u.6.7 | | |
| | | | 1 |
| Group III 2/ i | | | |
| Solderability = = = - - - - | 3.13 } 4.6.10 | 3 |

| | | | - | |
| Group IV 1/ | ) oo 1 I
{Low-temperature operation - | 3.1% ] 4.6.11 | | ]
|ITemperature prise - - - - - | 3.15 | u4.6.12 | | |
IOverload - - - - = - - - - | 3.16 | 4.6.13 | 6 1 > 1
|High-temperature axposure - | 3.17 | §.6.14 { | |
IElactrical characteristies | i | | |
! (final) = = = = = = = - - | 3.10 | bh.6.7 ] | |
| | i | | |
| Group Vv 1/ ) ] | ] |
IMoisture resistance - - - - | 3.18 | 4.6.15 | | ]
|Electrical characteristics i i | | |
I (finmal) - - = = = = = - - | | | 6 |

| Inductance - - - - - - | 3.10 | 4.6.7 | i }
| Q = = = = = = = =~ = = = ] 3.10 | 4,6.7 | |

§ ) ‘ | | | | |
| Group VI 1/ ! ! ) ! !
| Bond strength - - - = = - - | 3.19 | 4.6.16 | 3 | i
| } | I | !
| Group VII 3/ ! ! I | 1
|Fungus - - - - = - - - - | | 4.6.17 | b !

|- | | | | |

1/ The number of sample units indicated is for single-type submission qualification
inspection. This quantity is doubled for combined-type submission where the
lowest and highest inductance values of each atyle are to be tasted.

2 The units shall not have been previously subjected to any other tests.
3/ The fungus requirement is either by certification or performance.

Source: https://assist.dla.mil -- DBownIoaded: 2016-11-25T18:27Z
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4.8.4 ARetention of qualification. To retain qualification, the contractor shall
forward a report at 6-montn intervols to the qualifying activity. The qualifying
activity shall establish the initial reporting date. The report shall consist of:

8. A summary of the results of tne tests performec for inapection of
product for delivery, groups A and B, indicating as u minioum the
nupber of lots tnat have passed and the nuober tnat have falled. The
regultg of testa of all reworked lots gholl be identified and accounted
for.

o. The results of tests perforned for periocdic inspection, group C,
includipg the number and moae of failures. The LesL report shall
include resulte of all periodic inspection tents performed and
coopleted during the 6-month period. If the test results indicate
nonconformance with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, action may be
taken to remove the falling product froo the qualiried products list,

Failure to aubmit the report within 30 days after the end of each 6-manth period nmay
result in loss of qualification for the product. In adolition to the periodic
submission of inspection data, the contractor shall iomedintely notify the
gqualirfying activity at any time during the 6-month period that the inspection data
indicates failure of the qualified product to meect the raquirecaments of this
specification,

In the event that no production occurred during the reporting period, a report shall
be submitted certifying that the coopany otill has the capabilities and facilitias
necessary Lo produce the ften., If during six conasecutive reporting perjods, there
has been no production, the panufacturer nay be required, at the discretion of the

qualifying asctivity, to submit {(the products, & represantative produst of esach typs.

grade, class, et¢c.) to tegting in aocordance with the qualification inapection
requirenents.

4,5 Quality conformance inapoction.
. §.5.! Inopection of product for daelivery. Inspection of product for delivery

shall conalist of groups A and B inapections.

8.5.1.1 Inspection lot. An inapectiion lot shall ceonsist of oli the coila
produced under eagsentially the same conditions, and offered for inspection at one
tine. The nanufacturer may cowmbine coils of different 1nductanco values and
LlmAirAar nman ol omes s P R N T T Ny mimam ] ks mmiiam Wi s emm o m =

inductance tolerances. The inductancs valus shall be egqually representative of

production lot {(see 6.5) for that porioa.

B.5.1.2 Group A inapection. Group A inspection shall conosiat of the inspections
specified in table II1, in the order shown.

8.5.1.2.1 Saopling plan (group A). Each ooil offered for acceptance shall be
subject to the subgroup I inopection. Ift, during the 100-percent inapection of
subgroup 1, screening requires that if over 10 porcent of the ¢oils be discarded,
the lot ghall be rejected. Statistical saopling and inapection for subgroup II
shall be in accordance with MIL-STD-1Q0S for general! inspection level II. The
acceptable quality levels (AQL) shall be as specified in table IIl. Major and oineor
defeots shall be op defined in WMIL-83TD-105.

5.5.1.2.2 HRejocted lots (group A). Lots rejectod by the group A inapection
shall be segregated froo new lots and thogso lots that have papsod inapootion. Lots
rejected pecause of follures in subgroup II may be offered for coceptance only if
the manufacturer inspects all unites in the lot for thoso gquolity charnoteristics
found defeotive in tho oaople and, oftor removing all defoctive units found,
reinspect the lot using tho tightened inspection procedure of MIL-STD.-105.
Resubnitted lots shall be kept seporate froo new loto, and shall be clearly
iaentified as resuboitted lotso.

Source: https://assist.dla.mil -- D8wnloaded: 2016-11-25T18:27Z
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TABLE IITI. Group A& inspectilon.

Electrical characteristics
Self-resonant frequency -

DC resistance - - = - - =
Parcant, goupling - - - =

W W W

. »
b= b
oo

COLRFa il -

Incremental current

inductance change - - - 3.10 L.6.7 1.0 -
Effective parallel ’
resistance - - - - - = 3.10 5.6.7 1.0 -——-

| | Requirement | Method |

| Inspection | paragraph |[paragraph | Sampling procedure |
I . | | . | |
| Subgroup I | ! | |
|IThermal shock - - - - - - - | 3.5 | h.6.2 | |
| Electrical characteristics | | | 100% inspection

| Inductance - - - - - - | 31.10 | 4.6.7 | }
| Q= = = 2 2@ = o o o+ - | 3.10 ! 4.6.7 | }
] § ! l I
| | | | AQL (percent defective) |
| Subgroup II | | | Ma jor | Minor |
ITurning torque {when | | | 1
| applicable - - = - = = - | 3.11 | 4.6.8 | 1.0 - 1
[Visual and mechaniecal i | | }
| 1inspection - - - = - - - ]13.1, 3.3 | y.6.1 | 1.0 bh.o

| lthru 3.4.5, | | I
| 13.21, 3.22 | | |
| | | | |
| | | } |
[ | | 1 |
! ! | ! |
| | | | |
| 1 | | |
| | | | |
! | 1 | 1
| | | | |

4.5.1.3 Group B-inspection. Group B inspection shall consisat of the inspections
specified in table IV, in the order shown, and shall be made on sample units which

have been subjected to and have passed group A inapeccion. .
4.5.1.3.1 Sampling plan (group B). The sampling plan shall bs in accordance
with MIL-STD-105 for speeial inspection level S-4. The sample size shall be based
P A

on the inspection lot size from which the sample was selected for grou
inspection. The AQL shall be 1.0 percent defective.

4.5.1.3.2 HRejected lots (group B). If an inspection lot 1is rejected, the
contractor may rework it to correct the defects, or screen out the defective units,
and resubmlt for reinspection. Resubmitted lots shall be inspected using tightened
inapection. Such lots shall be separate from new 1ots. and shall be clearly
identiflied as reinspected lots.

3 Disposition of sample units., Sample units which have passed all the
spection may be delivered an the gcontract or purchass ordsr if thas lot ia
d

h.5.1.3.
group B in
accepted an

3 agy Yg delilvoarad als Ml naST WOV TT » a2 -

the sample units are atill within specifiad electrical tolerances,
-

TABLE IV, Group B inspection.

| | Requirement | Method |
| Inapeotions | paragraph |paragraph |
t | | . . |
lDlelectric withatanding | | |
| voltage = = = =« = = -« - - - | 3.7 | 4.6.4 |
|Barometric pressure | | |
| (when,applicable) - - -~ - - | 3.8 1 4.6.5 |
. |Insulaltion resistance - - - | 3.9 I 4.6.6 {
1 : : : - 1 | |

4.5.2 Periodic inspection. Periodic inapection shall comsiat of group C
inspection except as specified in 4.5.2.1.3. Delivery of producta which have passed
groups A and B inspection shall not be delayed pending the results of group C
inspection,

Source: https://assist.dla.mil -- Dpwnloaded: 2016-11-25T18:27Z
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8.5.2.1 Group C inapection. Group ¢ inspection shall consist of the inspections
in table ¥V, in the order ashown. Group C inspection shall de made on sample units
selected froo inspection lots which have passed the groups A and B ipnspection.

b.5.2.1.1 Sampling plan.

8.5.2.1.1.1 Monthly (subgroup I). Every month,
itnductance value shall be subjected to subgroup I inspection.

5.5.2.1.1.2 Quarterly {(subgroup II). Every 3 months,

higheat and 6 of the lowest inductance values shall be inspected.

5.,5.2.1.1.3 Quarterly (subgroup III). Every 3 months,

inductance value shall be subjected to subgroup [Il1 laspection.

12 saople units,

three saople units of any

6 of the

three aample units of any

83.5.,2.1.1.8 Semiannually (subgroup IV). Every 6 oonths, six sanple units, thraee
of the highest and three of the lowest inductance vaolues shall bo subjected to the

subgroup IV inapection.

TABLE V. Group € inapsction.

l Tiequirement | Hethod [Huaber of saople [Nuober of
| Inspection |" paragraph | paragraph |units to be |fatlures
| i | |inapected |perpittad
| | | |- |

{ Subgroup I (oonthly) | | { |

| Bond strengih - - - - - - - : 3.19 : 5.6.16 : 3 : o
l

i Subgroup I1 {quarteriyj i i i i
ITheroal snock - - - - - - - | 3.5 | b8.6.2 I3 I
IElectrical characteriatics | | | 1

| (initial) - = - = « - - - | 3.10 | 9.6.7 i 1
|Low-teaperature operation - | 3.18 | 4.6.11 | |

| Tenperature rise- - - - - - | 3.15 | h.6.12 f §
loverioad - = = = = = = = = | 3.1 | 8.6.13 1 ) 12 I 1
|Moisture resistance - - - - | 3.18 1 #.6.,15 { |

} Electrical characterlstics | { I |

| Inductance - « = = = = | 3.10 { 8.6.7 t |

t Q | 3.10 | 8.6.7 | |
lHigh-teoperature exposure - | 3.17 I 4.6.14 I |

}{ Electrical characteristics | I | |

! (final) - - - = - - - - | j.10 | 4.6.7 | |
|Turning torque | { | |

| (when applicable) - - - - | 3.11 | u.6.8 I |

| | 1 | |

| Subgroup III (quarterly) | | | . |
1Solderablility = = = = - - - } 3.13 | &.6.10 | 3 i 0
| | | ] ]

| Scbgroup IV {(semiannually) | | | |
|Electrical characteristics | | 1 |

I (initial)} = = = = = = = - | 3.10 | 8.6.7 | ‘x N |
[Life - + « = = = = = = = = | 3.12 | &4.6.9 ] 6 | 1
|Electrical characteristics | | i |

I (final) - = = = - - - - - | 3.10 I 49.6.7 | J {

| | | | I

5.5.2.1.2 Dlaposition of sample units. Saople units which have been subjected
to group C inspection shall not be delivered on the contragct or purchase order.

E.5.2.1.3 HNonconpliance. If a sample falls to pass group C inapection, the
manufacturaer shall notify the qualifying activity and tne cognlzant inspection
activity of such fatilure and take corrective action on tho matorials or processes,
or both, 8s warranted, and on all unita of product which can be gcorrected and which

waere nanufactured under cessentianlly the some ooterials and procosacs,

and which are

considered subject to the same fallure. Acceptonce and shipament of the product
acceptable to the qualifying activity

shall be discontinued until corrective nction,
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has been taken. After the corrective action has been taken, group C inspection
shall be repeated on additional sample units {(all inspection, or the inspection
whioh the original sample failed, at the option of the qualifying activity). Groupa
A and B inspection may be reinstituted; however, final acceptance and shipment shall
be withheld until the group C ilnspection has shown that the corrective action was
successful. In the event of failure after reinspection, information concerning the

failure shall be furnished to the cognizant inspection activity and the qualifying
activity.

4.5.3 1Inapection of packaging. The sampling and inspection of the preservation
packaging, packing, and marking for- shinmenh and storage shall be in accordance with
the requirements speciried for microcircuits in MIL-M-55565.

4.6 Methods of inspection.

4.6.1 Visual and mechanical inspection. Coils shall be insapected under
magnification power {(when necessary) to verify that the materials, design,
construction, physical dimensions, markings, and workmanship are in accordance with
the applicaeble requirements (see 3.1, 3.3 thru 3.4.5, 3.21, and 3.22). Coils shall
be tested in accordance with 3.1.2 of method 2017 of MIL-STD-B883.

4.6.1.1 Chip test handling procedures. When speciflied herein, the chip coil
11 bs tasted while mounted on a Leat subsatrates as desoaribsd in 4.6.1.2. For
s

h
1

those test procedures where mounting requirements are unspecified, the chip coils
may be tested unmounted using pressure type contacts,

4.6.1.2 Specified mounting. When specified in the test procedure, the chip eolil
shall be mounted on a suitable test substrate which shall be a minimum of 95 percent
alumina. The test substrate material shall be such that it shall not be the cause
of, nor contribute te any failure of a chip coil in any of the tests for which it
may be used. The test substrate shall be prepared with metallized surface land
areas of proper spacing so that a minimum of 1.0 inch separates the chips when
mounted. The metallized surface land areas shall be designed in a pattern to

accommodate a number of coil chips. The metallization material shall be compatible

with the bonding technique to be employed and the material used on the chip

employed and mate
termination. The method of chip mounting for the different termination materials
shall be as follows:

a. All solderable and solderable/weldable terminations. Chip coils shall
be mounted on the test substrate by soldering the chip terminations
directly to the test substrate metallized land areas 1ln the following
manner:

l. Solder paste equivalent to SN62 type "R™ or "RMA"™ solder in
. acecordance with QQ-S-571 shall be applied to the terminations of
each chip.
2. All echipa ahall then be placed across the metallized land
t

the teat substrate with contact between the chip termina

SudsSLliadue Wil CRNLsaeL: LRSI

areas of
lona and

substrate land areas only.

3. The test substrate with all chips in position shall then be placed
in or on a suitable heat tranafer unit {(molten solder, hot plate,
tunnel oven, etc.) with the temperature maintalned at 260°C for 2
minutes +15 seconds until the sclder melts and reflowa forming a
homogenedus solder bond.

b. Weldable termination material. Chip coils with weldable terminations
shall be mechanically attached to the test substrate and electrically
connected by thermo-compression bonding flylng lead interconnections
between the c¢hip termination and the test substrate metallized land’
areas. The interconnecting lead shall be 0.001 inch diameter gold.
wira. The chip shall be mechanically mounted by any procedure which
will not be the cause of or contribute to any failures of the chip coil
in any test.

§.6.2 Thermal-shock {see 3.5). Coils shall be teated in accordance with method
107 of MIL-STD-202. The following details and exception shall apply:

a. Mounting - Coils shall not be mounted. They shall be placed in
containera whiech allow circulation of air to each coll.
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b. Teat condition - A-2 (50 cyoleo) for qualification and group C
inspection; A (5 oyclea) for group A inspection, atep 3 shall be the
maxioum coperating temperature.

€. Measurements after cycling - Measurements after c¢ycling shall take
place after stabilization at room temperature and within 28 hours.

89.5.3 ¥inding continuity {(see 3.6). All windings of colls shall be tasted for
eleoctrical continuity by any suitable means that will not introduoe ‘currents in
excess of the rated value.

84.6.9 pielectric withstanding voltage (sema 3.7). Chip coils shall be tested in
accordance with method 301 of MIL-STD-202. The following detaila shall apply:

a. Method of mounting - Chip ocoila shall be mounted on a test subastrate by
being scldered, weldad, or held in place by pressure applied through
the contact arm, 30 the terminals are shorted and acceasible to the
power source through the metallized land areas of the substrate. The
contact arm or assenmbly sholl be made of a resilient conducting
material conneoted to ground and shall cover at least the entire
surface opposite the terninals. Test fixtures shall be as specified on
the applicable apescification shoat (see 3.1).

b. Magnitude and nature of test veltage - The ac test voltage shall be a
atnioaun of S00 volts raos for enoapoulated unita and 200 volts for
conforcal coated units unless otherwise specified (ace 3.1). The time
duratiocn for quality conformance inspeotion shall be not less than
2 seconds nor more than 60 seconds.

¢. Points of application of test voltage - Unleas otherwise specified (see
3.1), the teat voltage shall be applied betwoen the terminals of tne
coil connected together and the contact arm.

d. Inspection after test - Coila shall be inspected for evidence of damage
resulting froo arcing, flashover, breakdown of insulation, or other

damage.
. 3.6.5 Barometric pressure {when-applicaole) (see 3.8). Coils deaigned for
operation above 10,000 feet shall be tested in accordance with method 105 of
MIL-8TD-202. The following details and exception shall apply:

a. MHethod of mounting - Same as 4.6.3a.

b. Test condition letter - As specified (see 3.1).

¢. Magnitude and nature of test voltage - Coils shall be subjected to
60 Hz, ac test voltage at & minioum of 200 volts rms for encapsulated
units and 80 volts rpms for conformal coated units at 70,000 feet unless
otherwiae apecified (see 3.1). Por qualification inapection, the test
voltage shall be applied for a pericd of 60 seconds.and for quallty
conformance inapection, the time duration shall be not less than
2 seconds nor pore than 60 seconds.

d. Points of application of test voltage - Unless otherwise specified (see
3.1), the test voltage shanll be applied between the terminals of the
coil connected together and the ocontaot aro.

e¢. Inspection after test - Coils shall be inspected for evidence of damage
resulting from arcing, flaahover, breakdown of insulation, or other
danage.

£.5.6 Insulation raasistance (ses 3.9). Coils shall be tested in accordsnce with
method 302 of MIL-STD-202. The following details and exception shall apply:

a. Method of mounting - Same as 4.6.08a.

b. Teat conditlon letter - B, except that for coils with a dielectric
withatanding voltage lesa than 500 volts (see 3.1 and b8.6.8b.), test
condition letter A ahall be used.

c. Points of measureoent - Unless otherwise specified (see 3.1),
mensuresents shall be made between insulated pointsa. Por chip colils
the neasurements ahall be psade between the coil winding and the contact
aro in the coil-connecting anssembly as spocified in 4.6.8a.
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by their pnormal mounting means on their applicable test fixture. The eleectriecal
characteristics to be determined shall include inductance, Q, self-resonant

frequency, and dc resistance. Additional electrical characteriatics shall be
measured when specified (see 3.1}.

4.6.7 Electrical characteristies {see 3.1 and 3.10). The coils shall be mounted ‘

4.6.7.1 1Inductance. Unless otherwise specifled (see 3.1), effective inductance
of colls shall be measured using the procedure detailed in 4,6.7.1.1.

4.6.7.1.1 1Inductance measurement. The tesat shall be performed using instruments
such as the Hewlett Packard (HP) model 260A, HP43U42A, HP250B RX meter, or
equivalent. Suitable means shall be used to calibrate the frequency of the Q-meter
within +0.1 percent for the applicable test frequency. Frequencies to be used for
testing the various ranges of inductance shall be as follows:

Inductance range, ©pH Test frequency, MHz -
Less than 0.1 - - - - = - - = - - See 3.1

0.1 to 1.0 inel = = = = = - = - - 25.0

Above 1.0 to 10.0 inel - - - - - 7.9

Effective inductance shall be determined a3 follows when using the applicable test
fixture. The appropriate test fixture shall be inserled in the Q-meter coil]
terminals. The Q-meter capacitance dial shall be set at U400 picofarads and the
vernier capacitance dial at zero. The applicable shorting bar shall be inserted in
the clips of the test fixture in such a manner that the terminals rest firmly
against the stops, and sc that the bar ls centered between the test-fixture
terminals., The Q-meter shall then be resonated using the frequency dial until a
peak reading 1s obtained. This frequency shall be menitored in order to obtain an
accuracy of 0.1 percent. This resconant freguency value in megahertz snhall be
recorded., The main capacitance dial shall be calibrated periodically in accordance
with a routine calibration program for test equipment. The aum of the residual

inductance of the Q-meter and the inductance of the test circuit shall be calculated
from:

1
ym2(ex10-6)2¢

[¢]
-y
u
]
=
[*3

Inductance in microhenries of the test fixture and residual
inductance of the Q-meter.

Where: L,¢

f = Frequency 1in hertz.
[+] = Capacitance in microfarads.
Lbar = Calculated inductance in microhenries of the shorting bar as

determined from the following formula:

ye d
Lpap = 0.0002% (2-303 log (“—) -1 +U0
"~ 10\ld 2t

Where: 0 = a quantity as a function of X and if ¢ is between 0.000 and 0.007,
g can be considered negligible.

X = 0.1405d - / uE
P

Length of wire {(cm),

Diameter of ecross section {(co).

Permeability of the material of the wira: g = 1 for brass or copper.
Volume reaistivity of wire in microhm-centimeters.

Fraquenecy in hertz.

agua

Where:

e Ay
wouonoaom

The shorting bar shall then be removed and the Q-meter frequency shall be set to the
frequencies specified in 4.6.7.1.1. THe L-C dial of the Q-meter shall then.be
turned until the resonance meter indicates a peak reading. The inductance (Lg)
shall be read directly on the L-C dial, using the inductance 3scale and the er?ective
inductance (see 3.1) of the inductor calculated from the formula:

14
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Lalbyg - Leor

¥here: L s Effective inductance in aicrohenries of colls.
Lg = Inductance dial roanding in miorohenries.
Leor = Correction faotor for inductance of teat fixture and reaidual
inductance of the ¢ oeter in nmicrohanrios.

8.6.7.1.2 Effective inductance {inductance greater than 10 microhenriea). Teat
as specified in 8,.0.7.1, except no allowance is oade for residuanl ifnduotance of
Q-meter and inductance of teat fixture. Frequenoies to be used for testing various
ranges of inductance shall be as follows:

Inductance range, YH Toat frequency, MH:
Above 10.0 to 100.0, inclunive 2.5
Above 100.0 to 1,000.0, incluaive C.T790
Above 1,000.0 to 10,000.0, inclusive 0.250
Above 10,000.0 to 100,000.0, fnolualivoe 0.079

8.6.7.2 @ of coila. The teat sholl be porforoed using inatrunmenta such as the
HP260A, HPL3IN2A, HP2SOB AX meter, or equivalont. Suitable oeans shall be used to
calibrate the frequency of the instruzdent within +0.1 porcent of the applicable tost
frequency. Frequencies to be used for testing the various ranges of inductance
ahall be as spoocified in 84.6.7.1.1 and 8.6.7.1.2.

B.6.7.3 Self-resonant frequency. Unshielded coils ahall be placed in the flald
of 8 variable-frequenoy oscillator, sauch as McGravw-Edison Model 159 LPFP megacyale
oeter, or equivalent. The oscillator shsll include o dovice for indicating the
relative amount of power absorbed froo the fileld {(e.g., & grid-dip oveter). Units
shall be suspendod or supported a oinioun of 1.0 inoh froao any surface other than
the test-fixture supports or oscillator coil. The frequenoy of the cacillator shall
be varied through the frequency range near the self-resonant frequenoy apecified
(see 31.1). At any frequency in the frequency range where an abrupt increass in
pover absorption 15 indicated, the coupling botwoen the oscillator coll and the unit
under test shall be deoreased, by increasing the separation beatween the coils, until
a8 noderate dip in grid current results when tuning to this resonance. This
frequency ahall be considered tho self-rosacnant frequanoy of the unit, and shall be
accurately detoroined by suitable means t¢ within +5 perocent. A cheok ahall be nade
for apurioua indications due to n resonance not asscolated with the unit under tost,
by reooving the unit froo the fiaeld (at fregquencles below 2.5 MH:, any suitable
oethod may be used).

8.6.7.3.1 Alternnte test method. When coils under teast cannot be rescnated by

the nethod specified in 8.6.7.3, the tost shall be perforoed using the inatrunents
apecified in §.6.7.3,. or eguivalent. The goll shall be mountad in the appropriate
test fixture (s8ee 3.1). The tuning capacitor of the Q-oeter shall then be set to
approxinmately K00 pF, and the Q-circuit ahall be resonated by adjusting the
oscillator frequency of the Q-peter. The unit under te¢st shall then be replaced
with a ahielded comparison inductor having an inductance about 1/25 that of the unit
under tesat, or a coil that will resonateo in the Q oirouit at & frequency about 10
tines the initial resonant frequency. The Q-meter ahall then be aset to o frequency
approxicately 10 tices the initial reoonant frequenoy, ond tho Q-cirouit shall then
be resonated at this now frequency. (This factor of 10 {8 based on the diastributed
capacitance of the unit under test beling in the region of & pP, whilch 1s coonon for
small colls. Higher diatributed capacitances will lower the resonant frequency of
the unit under test, and & factor snaller than 10 will prevall.) The unit under
test shall then be connected across the capagitance terminals of the Q-.pmeter, ta
care to avold coupling between the unit under test and the oconparison coila. Th
Q-circuit ashall then be re-reacnated by moeans of the Q-tuning capacitor or the
vernier-tuning capacitor, observing whether ‘the capacitance has to be increased or
decreased froo 4t previoud value, in order te restore rosonance. If the
capacitance has to be increased, the oscillator frequency shall be increaased by 10
to 20 percent. If the capacitance has to be decreased, the oscillator frequenoy
shall be decreased by the same amount. The unit under test ahall then be
disconnectod froo the Q-meter, and the Q-cirguit shall be resonated to the now
frequency by means of the Q-tuning cvapacitor. The previous precedure shall then be
repeated, while at the same tioe changing the oscillator frequency by soaller

o
nalip
L]
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increments as 1t approaches the resonant freguency of the unit under test, until the
frequency reaches a value at which the Q-circuit capacitance is unchanged when the
unit under test is connected or disconnected. The self-resonant frequency of the
unlt under test will then be the frequency of the ‘oscillator and shall be accurately
datermined to within :0.2 parcent (see 31.10.3).

45.6.7.4 DC resistance (see 3.10.4). Direct current (dc) resistance of coils
shall be measured 1in accordance with method 303 of MIL-STD-202.

4.6.7.5 Percent coupling. The percent coupling of radiofrequency coils is
determined by the formula below. Two coils with the same dash number shall be
positioned under mounting means as specified (see 3.1). The inductance values are
taken of the two coils, connected first serlies aiding (LTI) and then series
bucking (LTZ) at the frequency specified in table VvI. The ac tesat voltage shall
be the lowest voltage across the coils that will permit the bridge to operate
satiafactorily. The percent coupling is then calculated using the following formula:

Percent coupling = L X 100

Lo
where: M = Lpj-Lyp = Coefflaolent of mutual inductance in micerohenries.
i
Lpy = Total inductance series aiding (mH)
Lrz = Total inductance series bucking {WH}
The inductance values L; and L in micronenries are the meaaured values of the
two colls under measurement at the specified frequency in table VI.
TABLE VI. Test equipment for percent coupling.
) Inquctance | Test frequency l Instrument |
| | | |
| HH ! kHz } |
| | ! |
| %1.0 | 100 | Boonton Electronics 63H |
| i | inductance bridge, or equal |
| »1.0 to 100 inel | 10 \Genaral Radio 1632-3 inductance |
| | | bridge, or equal |
{  >100 | 1.0 |General Radio 1632-A inductance |
I | | !
| | i I

bridge, or squal

4,.6.7.6 Incremental current inductance change (applliecable te ferrite core
materials only). Incremental current inductance change is the change in induetance
Cetween a measurement made with zero direct current superimposed and a measurement
made with the specified incremental current superimposed (see 3.1). This test is
performed using a General Radloc Type 1633-A incremental inductance bridge, or
squivalant at 10 kilohertz for inductance values between 10 and 100 microhenries,
and 1 KkHz for inductance values greater than 100 microhenries, and the General Radlo
Type 1632-A inductance bridge, or equlvalent at 10 kHz for inductance values less
than 10 miocrohenries. The ac test voltage to be used acroas the coll for bridge
operaticn shall be determined by the following formula:

rx10-3V L

E =
Where: E = Voltage (rms) in millivolts.
f = Frequency in hertz.
L = Nominal value of inductance in microhenrles.

This voltage is to be measured with one megohm impedence voltmeter connected
direotly across the coil. This voltmeter is disconnected prior to making the
inductance measurement. The inductance of the coil under test shall be determined
and recorded with zaro d¢ current in the chip. The specified value of incremental
eurrent shall be applied through the chip and this inductance measurement recorded.
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8.6.7.7 Effective parallel reslstance. The teat shall be performed using
instrumenta such as the HP260A, HPE3IB2A, MP250B RX meter, or equivalent test
method. The oscillator controls shall be set at the specified measurement frequency
followed by the inaertion of a suitable work ¢oil attached to the Q-meter coil
teroinals and the coapacitor adjusted for resonance. The capacitance dial reading
{C1) and Q dial {(Q;) ahall be recorded, also the "multiply Q by" peter dial,
when it i1a other than XI which is preforable. Connect tho coil under test to the
capacitance terominals and restore resonance by adjusting the capacitor. Record ‘the
Q dial reading (Q3). The erreo:ive parallel resistance of the coll i3 caloulated
by the feollowing rornuln‘

10D N "
Rp =233 9y G
x

t x 10-°¢;(0;-0;)

Where: Q; = Q of the Q-circuit alone,

Q of the Q-oircuit with the test coll connected to the Q-circuit.
Bffective resistance in kilohas.

Frequency {n hertz,

Capacitance in pioofarads.

L=,
N
u

-
[ I ]

8.6.8 Turning torque (see 3.11) (mpplicable only to variable coils). Coils
ashall be expesed to o temperature of 25° +10°, -.5°C. The c¢cil under test shall be
rigidly clamped by the body or firmly mounted on the test substrate. The tuning
s¢rew shall be rotated for eight cycles (16 excursions) froo maxipum core extension
to oinioun and return to maxiouo in one cooplete c¢ycle while not exceading the
agaxioun or oinipunm torque specified (see 3.1). Each ¢ycle shall take a miniounm of
30 seconds to perform.

B.6.9 Life (see 3.12). Coils shall be tooted in osccordance with pethod 108 of
i MI{.-5TD-202. The following details and exceptions shall apply.

a, Test condition letter - F.
b. Method of pounting - Chip coil sample units shall bde pounted on a test
. substrate as apecified in &4.6.1.2.
c. Ambient test temperature and tolerance shall be 90* +2°C, unless
- otherwise aspecified (see 3.1).
d. Operating conditions -~ 100 percent rated cyclic loaded conditions (see
3.1), 1-172 hours on and 1/2 hour off, for the applicable nuober of
hours specified and at the ambient test teoperaturea. r0n time®™ ashatll
be three-fourths of the total lapsed time. .
e. Initianl measurements - Initial measurements shall be performed at roon
temperature prior to subjecting the coil to the specified test
teoperature. These initlal measurements shall boe used as reference in
deteroining degradation limits after exposurs to thio test teoperature
for each of the specified test intervalp.

f. Measurements after exposure to the test tenmperature
mapaurananta ahnll ha made aftar sach of tna folloy

=EoRgulong si8 22 et QoS Bse L2290

Final
inte 250

ing -arvala-

LY - . T A W -

+48, -0; 500 <48, -0; 1,000 +38, .0; and 2,000 +72, -0 hours. The coil
shall be stmbilized at room teaperature for a ainimum of 1/2 hour afcer
renoval froo the test chamber prior to taking nmeasurementsa. Coils
shall remain at roon teoperature for no greater poriod of time than
necessary to perforo the required oeasurenents before return te that
tepperature.

g. Degradation lioits - Unlesas otherwise apecified, coils ashall not exceed
the degradation limits apecified (Bee 3.1) for the 250-hour testg
interval and for succeeding teat intervals up to and ingluding the
2,000-hour test intarval.

h, Inapection after test - Coils shall be inspected for evidence of

T O R g ——
wuknanical uuago.

8.6.10 Solderability (see 3.13) (not applicable to weldable terminations).
Coils shall be tested according to MIL-STD-202, method 208. Both end terminations
shall be 1omersed completely, all at a time.
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4.6.11 Low-temperature operation (see 3.14). The coil shall be mounted on a
subatrate as specified in Y4.6.1.2. The units shall then be placed in a cold chambar
maintained at -55° +0°, -5°C. After 1 hour of stabilization at this temperature,
full rated continuous de current shall be applied for 45 minutes +5, -0 minutes. 15
+5, =0 minutes after the removal of the current, the coils shall be removed from the
chamber and maintained at a temperature of 25° +5°C for approximately 24 hours.

" Colls shall then be inspected for evidence of mechanical damage.

4.6.12 Temperature rise (see 3.15). The temperature rise of chip coils shall be
determined as specified in 4¥.6.12.1. This test shall be performed at the specified

ambient temperature and with rated de current applied (see 3.1). When the
resistance of the winding, measured at S5-minute intervals, remains constant, the
temperature of the winding shall be considered stabilized. If the method used for
determining the reslstance of the winding requires the removal of power, the

measurement shall be made within 30 seconds after the removal of power,

-
-

4.6.12,1 Temperature rise determination. The coil under test shall be mounted
on the test substrate. The test substrate with the attached coil shall then be
placed in a test chamber that allows forced-air circulation to be shut off durilng
testing. The test chamber shall be free of test-area drafts and direct thermal
radiation. A temperature-indicating device with an accuracy of +0.5°C shall be
located in the area surrounding the coil under test, but not where it will be
influenced by the temperature rise of the coil. The test chamber temperature shall
then be stabilized at the 2pecified ambient temperature (see 3.1). The de¢
resistance (r) shall be measured with one-tenth rated direct current applied‘at the
specified ambient temperature (t). When the resistance of the coll is stabilized,
the resistance value shall be recorded. The ammeter-voltmeter method may be used
for determining this resistance provided the accuracy of these meters 13 +0.5
percent or better and the resistance of the voltmeter is at least 1,000 ohms per
volt. The rated direct current {(see 3.l1) shall then be applied to the coll under
test, using a stable current scurce such as a storage battery. Forced-alr
circulation shall be shut off when rated current 13 applied. When the resistance of
the coil under test is stabilized with rated current applied, the resistance (R} and
the teat chamber temperature (T) shall be recorded., The temperature rise (AT) shall
be calculated by the following formula: .

AT = R = r (&t + 234.5) - (T - t)

T
Where:
8 - Temperature rise in °C above the specified ambient temperature of the
coils under teat.
R = Resistance of inductors in ohms with rated direct current applled at

temperature (T + AT).
r = Resistance of colls in ohms at temperature (t), the specified ambient
temperature.

t = Stabilized specified ambient temperature in °C of the coil under test
without d¢ current applied. }

T = Ambient temperature in °C (at time forced-air circulation is shut off)
with rated de current applied. T shall not differ from t by more than
5°C.

4.6.13 oOverload {(see 3.16). Coils shall be mounted on test substrate as
specified in 8.6.1.2, DC current equivalent to 1-1/2 times the specified rated
current (see 3.1) shall be applied to the windings for 5 minutes. After the test,
cehip coils shall be inspected for evidence of arcing, burning, and charring.

4.6,14 High-temperature exposure (see 3.17). The chip coils mounted on the test
substrate as specified in 4.6.1.2, shall be subjected to the maximum operating
temperature (temperature rise (see Y4.6.12) plus maximum ambient temperature) +3°,
-2°C continuously for 100 i” heours, in a test chamber with forced-air ecirculation,
The unita shall then be astabllized at room ambient temperature for 4 to 12 hours.

4,6.15 Moisture resistance {see 3.18). Coils shall be tested in accordance with
method 106 of MIL-STD-202. The following detaila shall apply:

a. Mounting - A3 specified in 4.6.1.2.
b. Polarization and loading voltage - No voltage shall be applied.

Source: https://assist.dla.mil -- Dowhfaded: 2016-11-25T18:27Z
Check the source to verify that this is the current version before use.



MIL-C-8355568

¢. Subecycle - Step 7b shall not be applicable. Step 7a shall be performed
during any five of the first eight aycles only.

d, Measurepments at high huoidity - None.

e. Final mesosurementa - Upon completion of step § of the final cyole, the
coil shall be removed from the chaober and air«dried for 10 +15 minutes,
then the final measurements shall be omade.

f. Inspection after test - Colls ahall be inapected for evidence of
electrical and meohanical daoage.

b.6.16 Bond strength (aee 3:19). Coils shall be tested in accordance with method
2011 of MIL-STD-883. The followling details apply:

a., Teat condition letter - F.

b. Mounting - A3 specified in 0.6.1.2.

¢. Force - For solderable units use a force of 2 pounds for encapsulated
units or 0.5 pound for conformal coanted units.

d. Inspection after test - Coils ohnll be inapected for evidance of
nechanical daamage.

5.6.17 Fungus (ses 3.20). Unless certificatlon 18 provided, coils shall be
teated in accordance with method 508 of MIL-STD-610.

5. PACKAGING

5.1 Packaging requirements. The requirements for the packaging of chip coils
shall be in the oanner specifisd for microcircuits in MIL-M-55665.

6. NOTES

6.1 Intendad use. Chip coils are intended to be used in thin or thick fllo
hybrid circuits.

6.2 ordering data. Procuresment documents should specify the following:

a. Title, nuober, and date of this apecification.

b. Title, number, and date af the applicable specificntion sheset, and the
complete part number (see 3.1).

¢. Special marking, if required (see 31.1).

6.3 OQualifieation. ¥ith reapect to produots raquiring qualification, awarda will

Q.3 uallilcailormn. = roduoLrs =T 35 L2L222 2082002 ¥

be made only for products which are at the time set for opening of bids, qualified
for fnoluaion in the appliocable qualified products list whether or not such produatsa
have actually been so listed by that date. The pttention of the contractors 1is
called to this requirecent, 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 eliglble to be awarded contractas for the
products covered by this specification. The activity responsible for the qualified
products list is the Electronics Research and DevelopzZent Coomand; however,
inforpation pertaining to qualification of products pay be obtained fropm the Defense
Electronics Supply Center (DESC-EQ), Dayton, Ohio 45848,

6.5 Hetailized teroination. It should bs noted that vhen pura allver is used for
the terminations, silver migration between the terminations may occur under
conditions of sipultancous application of high humidity and d¢ voltage. Thlis
produces a troublesaonme electrical leakage path poross the coil ohip. Additlon of
about 20 percent of palladium to the allver to form on alloy will retard the tendency
toward asilver migration. Complete overcoating of the silver teraination by the
lead-tin bonding solder alse will retard the tendenoy toward silver migration.
Addition of about 3 percent of ailver to the lead-tin bonding solder will tend to
raduce the leaching of the silver from a silver termination during the sclder bonding
operatian.

6.5 Prodcotion lot. A production lot consists of parts manufactured from the
sape basic raw naterials, processed under the same specifications and procedures and
produced with the same equipnments. Each preduction lot of parts should be a group
identified by o common canufacturing record through sll significant manufaoturing
operationa, including the final assembly oparation. The f(inal assemhly operation
shall be considerod the last major assembly operation, such as caaing, rather than
painting or narking, for exampla.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:27Z
‘,Check the source to verify that thk® is the current version before use.



MIL-C-834468

6.5 Additional data for preparation of specification sheets. Data submitted for
preparation of specification sheets to MIL-C~-B3UlUb shall specify the following in
addition to the requirements of paragraph 3.

6.6.1 Positioning of the coil for determination of the percent coupliing (see
4.6:7.5), when applicable. The orientation of the coil with respect Lo one another
Should be specified with regard to an x, y, z coordinate system, where the x-axis 13
the length, the y-axis is the height, and the z-axis is the width of the colil (see
figure 2).

6.6.2 Chip coil test fixture. Detaiied drawings of the test fixtures shall be
submitted for inclusion on the specification sheets.
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FIGURE 2. Orientation of chip coils.

5.7 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extenslveness of the
changes.

Custodians: Preparing activity:
Aray - ER Army ~ ER
Navy - EC
Air Force - BS Agent:
DLA - ES
Review activities:
Army - MI {Project 5950-0571)
Navy - AS
Air Force - 19
DLA - ES

User activities:
Aray - ER
Navy - 0S5
Air Force - 11
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This appendix details the procodure for submission of samples, with
related data, for qualificatlion inspection of coils covered by this specification,
The procedure for extending qualification of the requirsed sample to other coila
covered by this specification 15 also outlined herein.

20. SUBMISSION

20.1 Sample size.

20.1.1 Single-type submission. A sanmple conalsting of 24%-pample unitas of each
inductonce value and termination material for which qualification i{s sought shall be
suboitted. Six additlonal sample units ashall be subaftted for the fungus test if
certification 1s not provided.

20.1.2 cCcombined-~-type subamission. A sannple consisting of 248-saople units of the
lowest inductance value and 28-sample units of the highest inductance value, for a
given teroination materfal covered by a single aspecification sheet for which
qualification is sought, shall be submitted. Six additional sacple units shall be
suboitted for the fungus test 4f qualification is not provided.

20.2 Description of items. THe manufocturer shall suboit a detailed description
of the coil being aubaitted for inspection, including materials used for the
construction of the coil. After qualification has been granted, no change shall be
made in materlals, desaign, or construction without prior notification to the
qualifying nctivity,

30. EXTENT OF QUALIFICATION

The extent of qualification between termination materials shall be as follows:

| Teroination IWill qualify teroination |
I | : |
| A 1 A |
| B | B, € i
| c | c, B |
| D } D, E |
t 4 I E, D |
| | H
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