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

There are no other chenges to this document. The document identifier MIL-PRE-122A
on subsequent pages has not been changed, but will be changed the next AMENDMENT &

time this document is revised.
SUPERSEDING

. AMENDMENT 3

1S February 1994

PERFORMANCE SPECIFICATION

RESISTORS, FIXED, FILM, PRECISION, ESTABLISHED RELIABILITY
GENERAL SPECIFICATION FOR

This emendment forms a part of MIL-R-122A, doted 19 February 1990
and is epproved for use by ali Departments and Agencies of the
Department of Defense.

PAGE 1
1.2.1, delete and substijtute:

".2.1 Part gc Jdentifying Number (PINY. The resistors specified herein shall be identified by a
PIN which ghall consiat of the basic military specification sheet and & coded number. The number will
be coded to provide information concerning the resctance characteristic, resisiance tolersnce and
failure rate, resistance value, decimal point location, and temperature characteristic. The PIN shall
be in the following form with the coded rumber derived as indicated.”

PAGE &
*  2.1.1, SPECIFICATION, MILITARY, delete:
"MIL-F-14256 - Flux, Soldering, Liquid (Rosin Base),
M1L-P-2BBD% - Printed Wiring Assemblies.”
* .. 2.1.1, STANDARDS, MILITARY, following MIL-STD-1285, delete: . Pt
"MIL-STD-45662 - Calibration Systems Requirements."

* 2.2, Non-Government publicstions, add:
FAMERICAN MATIONAL STANDARD INSTITUTE
ANSI/NCSL 2540-1 - Calibration Leboratory and Measuring and Test Equipment, General Requirement for.

{Application for copies should be addresed to the American National Standard Institute, 11 West 42
Street, New York, NY 10035,)

YAMERICAN SOCIETY FOR TESTING AND MATER]ALS (ASTM)
ASTM B545 (Standard Specification for Electrodeposited Coating of Tin).

(Application for copies.shoutd:be;addressed .torthesAmerican.Society=for' Testinggand Materinls, 1918
Race Street, Philadelphis, PA  19103:)v

PAGE 7
3.2, delete and substitute:

"3.2 Quplificetion. The resistors furnished under this specification shall be products which are
quatified for listing on the applicable qualified product List (QPL) et the time set for opening bids
(see 4.4 and 6.3). In addition, the menufacturer shall obtsin certification from the gualifying
activity thet the reliability assurance requirements of 4.1.2 have been met and are being maintained.
Authorized distributors that are approved to MIL-5TD-790 distributor requirements by the QPL
manufacturer are listed in the QPL."

AMSC N/A 1 of @ FSC 5905
DISTRIBUTION STATEMENT A. Approved for pubtic release; distribution is unlimited.
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PAGE B

3.5.3, add new paragraphs:

w3.5.3,1 Solder dip (retinning) lepds. The manufacturer (or his suthorized category B or C
distributor) mey solder dip/retin the lesds of product supplied to this specification provided the
solder dip proceas has been spproved by the qualitying activity.

v3.5.3,1,1 Qualitying activity sporoval. Approval of the solder dip process will be based on one of
the following options:

a. When the original quelified Lesd finish wes hot solder dip lead finish 52 of WMIL-$TD-1276.
(NOTE: The 200-microinch saximm thickness is not applicable.) The manufacturer shall use the
same solder dip process for retinning as was used in the oripinal manufacture of the product.

b. When the original quelified lead finish was not hot solder dip lead finigh 52 of MIL-STD-1276 s
prescribed in 3.5.3.1.1a., approval for the process to be used for solder dip shall be based on

the following test procedures:
(1} Thirty samples of sny resistance value for each styls and lasd finish are subjected to the

merutacturerts solder dip process. Following the solder dip process, the resistors shall
be subjected to the direct current resistance test and other group A electrical tests. Mo
defects are sllowed.) (NOTE: If hermetic seal testing is required In group A, these tests

shall also be performed.) WNo defects are allowed.

(2) Ten of the 30 somples are then subjected to the solderability test. No defects are
allowed.

(3) The remsining 20 samples are subjected to the resistance to colder heat test followed by
the moisture resistance test (or hermetic seal test 1f the device is hermetically sealed).
Mo defects are alliowed.

=3.5.3.1.2 Solder dip/retinning gotions. The monufacturer (or the suthorized category B or
distributor) mey.solder dip/retin as foliows: | . )

a. After the 100-percent group A screening tests and following the solder dip/retinning process, the
electrical messurements required in group A, subgroup 1, 100-percent screening tests shall be
repeated on 100 percent of the lot. (MOTE: The manufacturer may soider dip/retin prior to the
100 percent electrical measurements of the group A, subgroup | tests.) Lot rejection criteris
shall be the same as for subgroup 1. (NOTE: If hermetic seal ia required in group A, subgrowm I,
this test thall be performed after the solder dip/retinning process or the tests will have to be
repeated,)

b. As s corrective action, if the lot fails the group A solderability test. - .

c. After the group A inspection has been completed and following the solder dip/retinning process,
the electrical mepsurements required in group A, subgroup 1, 100 percent screening test shall be
repeated on 100 percent of the lot. The PDA for the electrical mezsurements shail be the same
as for subgroup | tests. (Note: 1f hermetic seal testing is required in the group A, subgrowmp |
tests, thesa teste shall be repested.) Following these tests, the manufacturer chsll submit the
lot to the group A soldersbility test as specified in 4.7.7.

«3.5.3.1.2.1 Iin piated finfshes. Use of tin plating is prohibited as a final finish and as an
undercoat {see 6.3.1). Use of tin-lesd (Sn-Pb) finishes are scceptable provided that the minimm lead

content is 3 percent.®
PACE

3.5.5, delete in its entirety.

PAGE 12

3.25, delete in its entirety.
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.26, delete and substitute:

n'_l' 24 ul—l. e S— ADOSUTE.

.26 wigh gfemperature gaposure. When res & tested &8 spec re
evidence of mechanical dasage. The change ln res e shall not exceed £(.2 percent +.00‘I ohm)
it

norhermetical ly snd hermetically gesled resutor-s. Folloumu this test, the dielectric withstanding
voltage shall be as specified in 3.18, and the insulation resistance shail be 1,000 megohms sinimm. ™

F

PAGE 14
4.1.3, ofter the lBst sentence, sdd:

"In addition, the manufacturer shell demonstrate resistance tempersture characteristic (KTC) control in
the proceas.*

DAGE 14
FRaGE v

TABLE VII, group V1, delete *Storage life", and sssocisted paragraphs in their entirety,

PAGE 17
&.4.5, lagt genterce, delete in its entirety,
PAGE 20
TABLE VII], delete and substitute:
“ TABLE VIll. Growp A ingpection.
Inspection Requi rement Test method Number of
paragraph paragraph saoples
Subgroup |
Power condlitioning 5.8 b SRS JF) o0 =
Thermal ghock 3.9 4£.7.3 percent
Overload " 1/ 3.10 &.7.4 -
DC resistance 2/ I £.7.5
Subqr- 1
DC resistance (ppm-2) .n &.7.5 See table
Visual and mechanicsl (ppm-3) 3.5 4.7 1} 1 .
(dimensions only)
Subgroup (1]
Visual and mechanical inspection 3/ 5.1, 3.3, 3.51, 4.7.1 See toble
nd 3.32 1X
S-L-F_..n ne
Solderability 3.13 4.7.7 13

1/ At the marwfacturer's option, the determination of resistance change may be by any
method which is within the sccuracy requirements of this specification. The
determination of resistance change shall be made upon completion of the overload test;
the allowable change in resistance for the cosbined tests shall be gpecified (see 3.8).

2/ Resigtors shall meet the specified initial resistence tolerence after being subjected

to the preceding tests. The resistance measurement made upon completion of the overioad

test may be used if o measurement has been made which caen, without conversion, be
directly related to nominal resistance value nnd tolerance.

At the manufacturer's option, marking inspection may be performed sfter group B

fnspection; however, if this is done, no defects shall be permitted. Marking shall

remain tegible st the end of all tests, *

]
..
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4.6.1.2.4, delete and substitute:

=4.6.1.2.4 Subgroup []] tegts. A sample of parts shail be rendomty selected in sccordance with
tabie 1X. If one or more defects are fourx!, the Lot shall be screened and defects removed. After
screening and removal of defects, & new sample of parts shall be randomly selected in accordance with
table IX. 1f one or more defects are found in the second sample, the lot shall be rejected and the lot

shatl not be supplied to this specification.®

®4.6.1.2.5 Subgroun IV (solderability).

"..6,1.2.5.1 Sampling plan. Thirtesn samples shall be selected randomiy from sech inspection lot
and subjected to the subgroup & solderability test., The manufacturer may use electrical rejects from
subgroup I screening tests for all or part of the samples to be used for solderability testing. If
there are one or oore defects, the Lot shall be considered to have failed.

*4.5.1.2.5.2 Rejected {ots. In the event of one or more defects, the imspection lot is rejected.
The marwfscturer may use one of the following options to rework the lot:

a. Each production Lot that uas used to form the falled {nspection Lot shall be {ndividuatly
sutmitted to the solderability test as required in 4.7.7 production lots that pass the
soldersbility test are available for shipment. Production lots failing the soldersbility test
con be reworked only if submitted to the solder dip procedure in 4.5.1.2.5.2b.

b. The manufacturer submits the failed lot to a 100 percent solder dip using an approved golder dip
process in accordance with 3,.5.3.1. Following the solder dip, the electrical messurements
required in group A, subgroup 1 tests shall be repeated on 100 percent of the {ot. The percent
defective allowable for the electrical measurements shall be the same as for the subgroup !
tests. Thirteen additional sesples shall then be subjected to the soldersbility test with zero
defects allowed. 1f the lot fails this solderability test, the lot shall be congidered rejected

snd shall not be supplied to this specification.

s e 4.6.1.2.5.3 Disposition of gamples. The solderability test is considered a destructive test snd
sanples submitted to the solcderabiiity test shall not be supplied on this contract.®

TABLE IX, delete and substitute: - ‘ . . .

Lot size Sample size Sanple size
ppm- 2 Pom-3 and
subgroup 11 .
1 - 13 100X 100X
1% - 125 100% 13
126 - 150 125 13
151 - 280 125 20
281 - 500 125 29
501 - 1.200 125 3
1,201 - 3,200 125 &2
3,201 - 10,000 125 50
10,001 - 35,000 294 &0
35,001 - 150,000 294 T4
150,001 - 500,000 5 o0
500,001 and over 435 102
-
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4.6.1.3.1.1, delete and substitute:

"4.6.1.3.1.1 Subgroup ]. A sample of perts shell be randomly selected in accordance with table X-1,
11 one or more defects are found, the lot ghall be screened and defects removed. After screening and
removal of defects, a hew sample of parts shail be randomly selected in accordance with tabie X-1. If
one or more defects are found in the second sample, the Lot shall be rejected and the lot shall not be
supplied to this specification.”

.2, delete ond subatitvies

“$.6.1.3.1.2 Subgroup ]]. A sample part shall be rendomly celected in sccordance with teble X. If
ont or more defects are found, the Lot shall be screensed and defects removed. After screening and
resoval of defects, & new seople of parts shall be randealy selected in accordance with table x-Y. 1f
one or more defects are found in the second sample, the Lot shall be rejected and the lot shatl not be
supplied to this specification.”

L £ A
Ml tade

PAGE 22

TABLE X, delete and subgtitute:

® TABLE X. Group B jnspection. 3/
Inspection Requirement Test method Nurmber of
paragraph poragraph samples
Subgr 1
Resistance tempersture
characteristic 3.1% 4.7.9 See £.6.1.3.1.1
Subgrowp |1
Fesiitance io solvents 3.4 &.7.8 8

1- T i v

Y/ 1t menutecturer can demonstrste that these tests have been performed five consecutive times
With zero failures, the frequency of these tests, with the approval of the qualifying
activity, .can be performed on sn annusl besis. 1f the design, material, construction or
processing of the part is changed, or {f the there are any quality problems or fatlures,
the qualifying sctivity may require resumption of the originel test frequency. *

Add new table:
“ FABLE X-1. Group B sampling olan. . .
Lot size Sample size

1 to 50 S

5% o 90 7

91 to 150 1"

151 to 280 13

=281 to 500 - 1%

501 to 1,200 19

1,201 to 3,200 ]

3,201 to 10,000 29

- 10,001 to 35,000 35

55,001 %o 150,000 &0

150,001 to 500,000 &0

500,001 and over 40

[ ]

W
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TABLE X1, delete and substitute:

= TABLE X1. firowp C inspection.

Requirement Test Nunber of sample Number of
[nspection paragraph me thod units for faitures
paragraph inspection allowed
Monthly
-
Life 3.24 4.7.18 5 units minism See
per test 4.6.2.1.1.1
garowp 1 V/
Resistance to soidering heat 3.20 &.7.1%
Moisture resistance 3.21 4.7.15 30 _J 1
-mnrter!! Vv )
Dielectric withstanding —
vol tage 3.18 §.7.12
Insulstion resistance 3.19 4,713
Low temperature storage and 30 1
operation 3.16 4,7.10
Terminal strength 3.17 4.7.1 J
Semjannuaily
Subgrowp | V/
(Shock (specified pulse) 3.22 4.7.16 30
Vibration, high fregquency 3.23 L.7.17
subgrowp ] 2/
High temperature emposure 3.26 4.7.20 30 1
Annually 1/
Subgr 1 -
Thermal EMF 3.30 &.7.25
Voltage coefficient
(registors of 1,000 ohms 20 1
and over) 1.2% 4.7.23
Current noise 3.28 &,7.22
Maximm allpuabls reactance 1.27 LT.20

1/

1f the manufacturer can demonstrate that these tests have been performed five consecutive times
with zero failures, these tests, with the approval of the qualifying activity, can be deleted. The
manufacturer, however, shall perform these tests every three yeers after the deletion es part of
long teiw design verification. 1f the design, materisl, construction or processing of the part is
changed, or if there sre any quality problems, the gualifying activity may require resumption of
the specified testing. Deletion of testing does not relieve the manufacturer from meeting the test
requirements in case of dispute.

1f the manufacturer can demonstrate that this test has been performed five consecutive times with
tero failures, the frequency of this test, with the approval of the quulifying sctivity, can be
pecformed on an annusl basis. 1f the design, meterial, construction or processing of the part is
changed, or if there are .sny guality problems or failures, the qualifying activity may require
resumption of the original test frequency.
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PAGE 26
delete and cubstitute:
Test condition:

(1) GQualification inspection: Test condition [, except that the extreme high tespersture shall be
150°C +37C, -0°C for poswer rating curve A and B, and 125°C, +3°C, -0°C for power rating curve

{2) Quality conformance inspection: Test condition C, except that the extreme high temperature
shall be 150°C +3°C, -0°C for power rating curve A and B, and 125°C, +3°C, -0°C for power
rating curve C. These extreme temperatures shall be achieved within & mimuteg,

PAGE 27
delete and substitute:

*4.7.5 pC resistence (see 3,11). MResistors shall be tested in accordance with method 303 of

uiL-

$TD-202. The following details and exceptions shall apply:

[ -y - s & [ X 7 oy v ~d -I—- tmmt sl ot Lomil ¢ imatas el sleidn
———— ll- w-‘- L I Ty Wy ."_'- WL LI LI RS, 'm?. AT R IS AT p W TUyUO UI

eq.livnlent} are permitted to be used on the initinl and finasl resdings of this test, provided the
squipment is the same style, model, or if it con be shown that the performance of tbe equipment
is equivalent, All test equipment shall be calibrated in sccordance with AMS!/KCSL 2540-1.

Limit of error of messuring apparatus shall not exceed one-fourth of the resistance tolerance or
the resistance change limit for which the measurement is being made. MNarnufscturers, Bt their
option, may use the apparatus of less accuracy, provided limits are reduced to fully compensate
for accuracy deviation.

Test voltage for bridges: MNessurements of resistance shall be made by using the test voltages
spec{fied in table XIi. The test voltape chosan, whether maximm or s lower voltage which would
still provide the semsitivity required, shall be appiied acrogss the terminalg of the resistor,
This same voltege shall be used whenever a subsegquent resistance Bmssurement is msde.

Messurement energy for electronic test equipment: The measurement energy applied to the unit
under test shall not exceed 10 percent of the +25°C tated wattage times 1 secord.

Resistance measurement point: See 3.1,

Tempersture: The dc resistance test specified in growp 1 of table Vi1 shall be performed at +25
22°C. For all other tests, unless otherwise spacified herain, the tampersture st which
subsequent and final resistance measurements are made in each test shall be made ulthin t2°C of
the temperature at which the inftial resistance messurement was mede,” .
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TABLE X111, delete and subgtitute:

® TABLE XIl}. Resistence tempersture characteristic.

Temperature

Sequence 1/ -
Qualification and group inspection

*C

Room temperature 2/
15 13
-55 13
floom temperasture 2/
55 13
+125 2%
Haximm temperature (see 3.1)

N N

1/ NOTE: At the option of the monufacturer, the reverse |
sequence of table XI11 may be as follows: :
1. Room temperature.
2. Series of high temperatures,
3. Room temperature.
&. Series of Low temperatures.
2/ Reference temperature for each of the succeeding temperatures. ®

PAGE 33
4.7.17d, last sentence, delete and substitute:
"purastion for radial leaded device shall be & hours in each plane with the total test time of 12
hours; for an axjal \eaded device duration shall be & hours in two plane with a total test time of B
hours.»
PAGE 34
* 4.7.181(1) and &.7,18#(2), delete and substitute:
“(1) Qualificarion inspection: OC resistance ghall be measured ut the end of the 30 minutes off
period after 250 hours +72 hours, -24 hours; 500 hours +72 hours, -24 hours; 1,000 hours +72
hours, -24 hours; and 2,000 hours +96 hours, -24 hours have elapsed. : r
(2) Extend life testing: OC resistance shall be weasured at the end of the 30 minutes off periods
after 250 hours +72 hours, -24 hours; 500 hours +72 hours, -24 hours; 1,000 hours, +«72 hours,
=24 hours; 2,000 hours +96 hours, -2& hours; every 2,000 hours +96 hours, -24 hours thereafter
unti{ the required 10,000 hours +120 hours, -0 hours has elapsed. Measurements shall be made

as near as possible to the specified time but may be adjusted so that measurements meed not be
made during other than norms! workdays.™

PAGE 34
4.7.19, delete in {ts entirety.
PAGE &4
6.3, add new paragraph:
u6.3,1 Xin plated finishes. 7Tin plating is prohibited {see 3.5.3.1.2.1), since it may result in tin

whisker growth. Tin whisker growth could adversely affect the operation of electronic eguipment
systems. For sdditional information on this matter, refer to ASTM B545."
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The margins of this amendment are marked with an asterisk to indicate where changes from the previous
amendment were made. This was done 85 8 convenience only arxd the Goverrment assumes no tiability
whatsoever for any insccurscies In these notations. Bidders and contrsctors are cautionsd to evaluste
the requirements of this document besed on the entire content irrespective of the merginal notations and
relationship to the last previous smendment,

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER DLA - ES
wevy - EC
Air Force - B85 (Project 5905-1425)

Review activities:
Army - AR, AT, AV, KE
Navy - AS, CG, MC, OS -
Air Foree - 17, 19, W
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