
NOTE: The docment idmtiflcr snd hcedins has been chanwd
on thin PWe to reflect that this {a e parforiwnce speciflcatlm.
There we no other chanses to this docurent. The docmem Idmtifier
on Btieqwnt pages has not bem chanocd, kut WI I I b changed the nmt
tim this docment in re.lsed.
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NIL-R-122
8 Jme 192S

PER FUIRANCE SPECI F I CAT ICU

RESISTORS, FIXEO, PRECISION, ESTABLISHED IIELIASILITY,
GENERAL SPEC! F I CAT ION FOfl

lhis speclficstlm js 4Fproved for use by nll Depnrtmtntn
erd Agencies of the Depnrtm=nt of Oefcnne.

1. SCOPE

1.1 SQWS. This wecificatim covers the omeral requirtmms for hermticaily *ealed, hioh Precioim,
10U rcactnme, fixed, resistore that paamss a hish dear.= of stnbi Iity with rew=t tQ tire *F se=re
mvirormmtal eofditicns, with an established reliability. Resistors cwerea by thin specification hew
life failure rates rangi!?a fr.m 1 pcrcmt to 0.001 ptrcmt Far 1,000 hours (o.= 1.2.1.2). Them fOilUre
rntcs are established at 60 percmt cmfickmce on the basin of life testt. The failure rmte (f R),
identlffedw the apprcpriates@ol, is referred to oprmim ●t full ramd voltaoe ti rated tewerature,
uith a prmisslble change of *0.5 percent in resin te.me as the criterin for failure (see 6.1). A part per
miL(ion (FW) cfuslity system is used for dactmsnting and repwting the averase outsoiftn qslity of resfstora
st+plid to this specification. Statlstica( process cmtrol <SPC> techniques ore rewired in the
tnmufacturirta process to ❑inimize varimim in prdict ion of resistors sqlied to the mquirtments of thi~
specificatim.

1.2 ~. ,..f- .! . . ..-

1.2.1 WV mrt OM&M. The resistors specified herein shwid be identified bv e part -r which
should consist of the basic military specifi cation .shtetw d-a codti. tm!ker. The -r uil[ bc coded to
provide information concerning the reactance characteristic, resista%e tolerance cd Teilure rate,
resistance value, dui.m.l Pint Ioratim, and t~rature chmncteristic. The military part rxx&r should

1- be in the fo(tc.uinsi form with the cadtd rnher &rived as indicated.

~—

I AMSCN/A
~. Am,$wed for Pb[ic rcleose: .distributim is miifnitect.

FSC 5905

Beneficial ccmnents (recummdatlona, additions, delerims) md myrwtinent data khichmy be of
use in inproving thin docmtnt should bt addren$ea to: Cc!mrwder, Oefeme E[ectron{cs SWIY Center,
ATIN: DESC-ELOM, 1507 Wilmington Pike, Oaytm, OH L566b-57t.5, by using the Starckmdiz atim OocU’!8mt

[DD Form lk~ end of
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?, 1 l!rdry

specification

1 I I
~.eact?. :e Specification Cesl stance :olerz. ce

1 .2.1.1 sheet and failure rate
I 1 .2.1.2

i
I

I
I

.. .....

I
~i~
value,
decimal 90in T
location, and
temperature
charecfer!s tic
1.2. ;.3

-
coaea number

1 .2,1.1 F.eacrance. The reactance is identified by a ., Tngle letter in
accoradnce with tabi el.

TA8LE 1. Reactance.

I
1

: 10 kHz

~
~ Coee Limits Al

. . I

1A I 1
Is

!e :3
I I
Ic ~ 10

I
IL ~ 30

/
! E Uncontrolled

Frequency
r

~ 1 MHZ

—1------+
[ode I limits 1/

,
Code i Limits ~1 \

L 1~1
-/

M 1:3 1
I I

NI < 10 I
1-

PI < 30 I
1-

K i Uncontrolled I S j Uncontrolled:

(

~1 M,+x imum percentage change fn the in{tlal impedance at zero HZ
(nominal resistance) due to all react!ve components, for .311 frequencies
up to and includlng the frequency spectf ied.

2

,..
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1.

!. 2.1.2 resistance toierance ana life ?af lure rate.
is ioentiff~d

The rezi:tance tolerar, cr
by a ~lngie IeK:er tn accaraance $.vth fable Ii. li!e sane I.?.. re,

symbol also iaentifles tne life fdiluve rate lfvel for wnicn the res::tor fS
Qualifiea [see 4.5 a“a 6.3).

I 1.2. !.3

1
I lcle~ance pe. cer.: (I!

I

I

I

I

. ...-..,.

/. .. .
1

.005
005

;005
.005

.)

.01

.01

.05

.05

.05
05

0:1
0.1
G.1
0.1

‘-0.5 ““
0.5

. 0.. 5.....
0,:
j.U

—

I 1,0
I 1,0

1.0

~ail.re rate ~ Symbol i
Dercent

1.C
0,1
0.01
0.021
1.0
G.1
0,(31
0.001
1.0
0.1
Co:
C.ocl
1.0

0.1
0.01
0.091. .
1.0

0.1
0.01

I 1.0
0.1

I 0,01
0,001

I
I

h
q I
c
o I
E

[ I
H

I

J I
r.
L I
M
N I
o
P I
@

I i;
u,

I v I
1’ w I
lx I

ReSistdf?c? ve!oe, :emperatc:e ch~rac:cris:i: ar, c Ccc ima: poi r,:. :-re
nominal resistance expressed In ohms IS >defit]f; ed by sevefi characters c6fi$<st?n G
Of S1. Lligjts A“d one letter symbol. The djg its represent sfqntfi cant figuves
and liIe letter SyMb Gl represents the temperature characteristic, dec$mal point
location and multiplier in accordance with table 111. All digit$ preceaing ano
following the symbol letter represent Sfgnificdnt figures, Minimum and maximum
resistance values should. be .3s specified (See 3.1). The stand .ard. values for

every aecade, will follow the sequence specified fn table VI for tolerances 1.0
ana 0,5. The .es{ stance alues for tolerances 0,!, 0.05, 0.01, and 0.005 may be
any value hitnin the spec fied limits (see 3.1).

3
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iA6L[ !ii. Resistance :emper.ature charac:eri::ic. tecimal point.
ana mudtlpller.

1 I I (
RTC Code Decimal po{nt and

1 ~f !
I Symbol I

mult{plfev ~1
1 I I
i I

v R I A I
I Y I K

A R :I 1
I A I K D

B R I E I
I I K F

: R I G I
I c I K IH I
I D R J

D I K I K I
I E R L

E I K I M I
I F R N

F I K I I
I R :

: I K 1 R 1

..2*-. L....?- .—.

1/ See cables IV and v for RTC codes.
~1 The decimal point and multiplier letter symbol

representing the R (Xl) multiplier in table 111 is used
to represent values lCSS than !,000 ohms. The letter
symbol representing the r (X 1000) mul tiplie. f! used

------ .

for all values greater than 1,000 onms.
——.

TA8LE IV. Characteristic,

7 I
Resistance temperature characteristic (referenced to 25” C1 !PPm/”[)

I !

I I
I I Temperature “c

I I I I r

I -55 -15 I 465 I +125 .150 .175

i RTC T I I I I I I I I r

1 code I M$n I Max I !41n I nax I Mfn I Max / Mfn / Max / Min ~ Hax ; M$n / Hax 1

T I I 1 I I I I I I I i I

It’ l-o I- 1.5 I 3.5 I -6 1 .5.5 I -.5 I -7
1A

I-Ii
1 -2.5 ~ ;.5 i-2.5 I 2.5 I -2.5! ;:: / :;.5! ;,5 I-3.5 I 3.5 I

IB I-5 I 5.0 I-5

-6.51 .4,5 I
, -10 , lo [:;2

Ic
15.01-515.01-515 16.01-717.01

I-10 I 10 I-10 1 10 I -10 I iO
10

112.0 I -:5 115
1 -2.5 I 2.5 I- 1.5 I 1,5 I .1.51 1.5 I .2.51 2.5 1 -3.5 I 3.5 I -4.51 4.5 ~

II I-5 I 5.0 1 -2.5 I 2.5 I -2.51 2.5 i -5
IF 1-1o 1 10 I-5

I 5.0 l-o 46.Gl-J17.L~
15. 01-515. OI-1OI1O 1.12 112.0 I -15 115. O I

G I 0.7 I 3.7 I -.7 I 2.3 I -2.81 0.2 I -3.31 -.3 1 -4.1 1 -1.1 I -4 .5/-1.5 I
I

.L&., . .
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M1l-R. 1224

TABLE V, Resistance temperature characteristic

moaifiers for I.av resistance Y.31ues.

1 1
Resistance vdlue [ohms) I Modifier I

I PP m/”c
T I r
I 5 o r g r e a t e r , but less than 10 I
I i or gre*Ler,

i -5
b . L less tndn 5 .10

I LCSS than 1 I .50 I

TABLE VI. Standard resistance values for the 10 to 100 decade.

I

0.5)
o

0.0
3.1
0.2
G.4
0.5
1..6.
2.7
3.5
1,-0
1.1
1.3
1.4
1.5
1,7
l.E
2.0
2.1
?.3
2,4
2.6
2.7
2.9
3.0
3.2
3.3
3.5
3.7
l,?
4.0
4.2
t.?
c.!

—

(1.0)
F

(0.5
o

10.0

10.2

lC!.5

16. ”i

:1.0

11.3

11.5

11,8

12.1

12.4

12.7

13.0

13.3

13.7
120. ?

Resistance tolerance

I
(1.01 ~(oD5)

F

-+--
14,7 121.5

{21.0
15. O 122.1

122.3
1s.4 122,6

122.9
15. E 123. Z

123.4
16.2 123.7

124.0
16.5 124.3

124.6
16.9 124.9

124.2
17.4 125,5

(1.0)
F

21.5

22.1

22.6

2 :.2

2:.7

24.3

24.9

25.5
125.8 I

17.8 ~;~:] \26.1

18.2 126.7 126.7
127.1 I

18.7 127.4 127.4
127.7 I

19.1 ~;::: ~28. o

19.6 128.7 128.7
129.1 I

20,0 129.4 129.4
12?.8 I

I I I I
(0.5 )1(1,0 )1(0. 511( l;O1 /(0.5)

OIF ID I
I

31.6 131.6 /46.4 ;46.4 i68,1
32.0 I )47,0 I }69.0
32.4 132.4 147.5 147.5 169.8
32.8 I 148.1 I 170.6
33.2 133.2 14e.7 148.7 171.5
33.6 I 149.3 I 172.3
3G. C 136.0 149.5 145.5 173.2
3.4.4 I 150.5 I 174.1
34.8 134.6 151.1 151,1 175,0
35.2 I 151.7 ‘1 175,9
35.7 135.7 152.3 152.3 176.6
36.1 1. 153.0 I 177.7
36.5 136.5 153.6 153,6 178,7
37.0 I 154.2 I 179.6
37.4 137.4 154.9 154.9 Ieo.6
37.9 I
38.3 138.3
38.8 I
39.2 139.2
39.7 I
40.2 140.2
40.7 I
41.2 141.2
41.7 i
62.2 142.2
d2.7 I
43.2 143.2
43.7 t

14.0 120.5 120.5 130.1 130.1 144.2 144.2
120.6 I 130.5 I ld4.6 I

14.3 Izl. o 12!.0 13C.9 130.9 145.3 /45.3
121.3 I 131.2 I 165.9 I

I

I

-

(1. o)i
FI

-

68.1 i

69.8 I

71.5 !

73. Z }

75. G I

76,5 I

7a,7 I

80.6 !
182.5 I I

56.2 IP,2.5 182.5 I
183.5 I

57.6 le4.5 184.5 /
le5.6 I

59.0 186.6 186.6 i
le7.6 I

60.4 j::.; \ee.7 I

6!.9 190:9 190.9 \
1~2. o I

63.4 191.1 193.1 I
i9d.2 1

64.9 16~.9 195.3 195.3 I
65.1 I 196.5 I
66.5 iCG.5 !97. t.!97. i I
67,3 I 19e.8 I

I I I I
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:. A;PI.ICASLE i)t,CUf4iti7S

2.1 Go, ernmenr a.acuments.

2,i.1 specifications, stand a.as, and nandbooks. The fGllowi”s specifications,
;:an~a::;,d “:~,n bc co.: form a ;ar: of :~ls CGC. me~t t: the e,:ent spicif ied
nerel?. Unless Otnerwi:e specified, the Issues of these aocuments are :nose
]isted 16 tne issue of the Departme IItof Defense lnde, Q+ spp~ifi~atigfi: and
5tan0aras (D OOISS) ana supplement thereto, cited i“ the solicitation (see 6.2).

fl:LITARY

~

f’1l L. R. 122/1

MiL-R. 122/3

MI L-R-122/10

I MiL-F.14z$6

fl:L. P-26809

H;L. R-39032

ST AN DkR05
-.. . . . . . . . . .

HiL: TAR!

,~i~.~~~.~~*

MI L.sTD.690

MiL. SiD.79C

M! L- ST O-610

MI L-sTo.1285

Resistors, Fixed, Film, Precision, Es:ablf shed
Reliability, Style RF PO1.

Resistors, fixed, Film, Pvecis!c”, Establ{she. a
Rel{abilitj, Style RFP02.

Resfstors, Ffre6, Film. Precision, Establisher,
Reliability, Style RF P1O.

Flux. Soldering, Liqu{d (Rosin Base).

Printed tiiri”g Assemblies.

Resistors Packa$ing of.

. . . . . . . . .-

Te”st Methods for- Eiec”trin ic”an C”[iec trical Component
Parts.

failure Rate Sampling Plans and Procedures.

!i e liability Assurance Program for Electronic Parts
Specifications,

Environmental iest Hetnods and Engineering Guidelines.

Marking of Electrical and Electronic Parts.

{Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are dvafl able from the M?Ival Publtcatlons and ~orms
Center. (AT TN: NPOOS), 58o1 labor Avenue, Philadelphia, PA 19120 -5099.)

2.2 %o”.Government publications. The f o l l ow i n g d o c um r n t s form d par: of :ni;
oocument to the extent ..nec ifi ~d herein. Unles~ otherw~%e specified. the issu$%
of the c o c um e n l s uhich are O.a O aaop ted ere those listed in the issue of the
QOO!SS .i ted $. .ne Scl; .itati”r. Un~.,? oth?.s~se s ! . . + f i e r l , : ~ ? i s : < : - % of
qocuments not listed {C :he DO D!SS are :he issues of tne documents Ci:efi {n 1,1?
solicitation (see 6.2),

[L ICTPONIC !f4DUSTP. lES ASSOCIATION ([IA)

~J&.;~~ Assessment of O.tgoinq Nonccn+orcin S Levels in Far:! Fe,
F,il iion (P PH).
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Cd lions fOr CO Pie S snould be addres sea LO ttie CIectron{c Industries
ion, 2001 Eye Ztreet, Wasning:on, DC 20006. )

tne Orgdnizatfons tndt Dre Pdre or dfstribure the documefits. T~ese documents also
may be .i vail able in or through Tibrdr?es or other informational ser vices.]

2.3 Order of precedence. In the event of a conflict between the teat of thi>
ccc,iment and the refe~ences cited her!?in [E IC ?:: fcr related assccid:cd Ce:ati
specifications, specification sheets, or MS standards], the Lext of this document
tdkes precedence. h’othlng (n this document, however, supersedes applicable laws
ana regulations unless a sPe Cific exemptfon h a s been obtained.

2. RZOU:RENCNTS

3.1 Associated detail specifications. The individual item requirements shall
be as specified herein dnd In accordance with the applicable associated detail
specification, In the event of any cOnfli Ct between the reOuirefIIent S of th~<
sz+:ificaticfi anc :me essoci atea detail >Decif> cation, tnc latter shall gc, verc
(see 6,2).

I 3.2 Oudlifi cation, The resistors furnished under this specification shall >e
proauct% uh~ch are qualified for listing on the applicable qualified products
list at tbe time xet for opeclng &f bids (see t.d anti 6.3]. In addition, the

ma”ufact. rev shall .aDtain Ctrtfficatfon from the qualifying activity that ttie
reliability assurance requirements of 4 ,1.1 have been met and arc being

maintained.

2.3 Pelidbility .ana a“ality.
,,

3“3”! w’
The relia Dilf:y of resistors furoisheo un<er this

speclf$ cat o“ sha Oe ●stabltsned and maintained in acccraance with the
requirements ana procedures specified in UIL-STD- 790 a“c ffIL-ST D-690 witn aezails
dna e.cept$ons specifi Qd in 4.1.2, 4,5, anc 4.6.2 .! .1.!.

3 ,3,2 Oualit~.

i. 3.2,1 St.itistical grocess control. Tne con:racto~ zhall irnpl emen: anc use
std:is tical process con:rol techniques fn tne manufacturing process for parts
covered 5Y th:s s;ecifi:dti~n. 7fie s?: prcg ram $ha ii be deve; oped ann
md<nta ined in accordance with all the requirements of CIA- 5!7. Tne S?C prcgrdrz
shill be documented and maintained as part of the Cverall reliability assurd. cf
progrdm ds specifted in flIL-STO. 790. The implementation of statistical process
control shall be 12 months from the date of this spec{ficdt ion. Processes for

aPPlf Cat iOn of Spt techniques should {nclude but are not limited to:

a. Fflm disposition.

b. Cap and leaa attachment.

c. :as~r trlmnln<

0. Encd:$ula: ion

e. Melt Stre”gtc.
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MI L-R-122A

3 .3.2.2 O“ality levels. The Quality of lots that have been subjected to ana
passed subgroup 1, 100 perCe.1 screening inspection of the group A inspection
shall be established aoa maln:afnea in accordance with 4 .6,1.2.2 and EI A-554.
lndj. iaual Dpm aefect level (i. e.. pvm-2, ppm-3. and Ppm-It) and an ovevall ppm
defect level (i. e.. PDm-5] $hall be ●stabl ished based On the tests Described in
tne subgroup 2 tests of che group .4 inspec%<ons. The defect level f o r pc.m.2
shall be less than 100 ppm. Th.? {nplementatfon of ppm verification shall be 12
montns from tne Gate of tnts specification.

.hli3ti.i2i~o~ ‘~e c..t
r,tctor shall notify the qualifying activity

s reac ed or exceeded for ppm-2, The contractor shall
provide Sufficient information to the qualifying Act{ vfty documenting the causes
of the problem and what corrective action fs being taken. F,tllure to correct
this problem shall be the basis for removal of t h e affected product from the C?L.

3.4 ma~~rial. The material shall be as sgecif{ed herei,n. However, when a
ae finite material is not specified, a material shall be used which will ena Dle
the resistors to meet the performance reau{reu, ents of this spoc<fl cation.
Acceptance or approval of any constituent material snail not be construed as a
gua-anty C: the acceptance cf the finished Drctuct.

3.5 Design And construction. lhe resistors shall be of the design,
construction, ano physl cdl almens ions specified. Each resistor shall consist o!
a resistance element protected by .3 suitable enclosure (see 3.1).

3 .5.1 Aqueous-extract conductivity Inapplicable to ceramic forms). The
manufacturer shall verify by certifi cation t h a t the aaueous-extract conductivity.
when d.stevm ined as specjf fed in 4.8, does not ,? Kceed the values shown below for
the incoming materials for the parts i“df cated:

Part Ha. lmum conduc:ivft.v {si emens (mnos Der :ri!l—

Core 1.0 x 10-6
Shell (with metal lizeo ends) 2.0 r. 10-6

3 .5.1.1 Metal li zing of shell ends (applicable to cores]. when used,
metal lizi”g shall he “nlform around the periphery of the ends of the shell , well
bonaed to the base mater tall, .3nd provide a gooa seal With the mate6 part.

3 .5.2 Resistive elements. The resistive elements shall be comprised of a
suitable ?orm supporting a suitable resist~ve material adjusted to the final
resistance value.

3 .5.2.1 Film (when applicable). Films shall be uniformly deposited. The film
shall be free of Isters, hln spots, areas ~n.adequately bonded to the core.
discolored spots, or other blemishes likely to cause flakfng or nonuniform ribbon
when Spira lea ( helixes). Uhere used, Spiraling shall Occu Dy no less than 70
percent of resistor element actual length. The resistor element length shall be
defined as the nominal distance between term!nal bands less .046875 {rich
(1.19000 mm).

3 .5,3 Termination. The termination of the resist<. e eiement $hall be b> an
elcc:.-i: a,., cc-x: 06::.::.

3.5, d Termfnal leads. The terminal leads shall be made of sGlid conductor of
the Ienstn ana aiamerer spec if fed (see 3.1). ihe conductor shall be solaeraale
and nonmagnetic,
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3. 5.5 Fl u.. The manufacturer snail vev{fy by Cevt$ftc ation that only
noncorros~flu. es SIIC,I1 be used. Noncorrosive fluxes shall comply with the
requirements for resist iwity of water extract and ●ffect on vacuum -devost ted
copper specified in tfl L-F-14256. Resistors shall comply with the cleanliness
requirement of HIL -P-2880!.

3 .5.6 End caps (uhen applicable). Uhtm end caps are used in <onstru Ctf On Gf
the resi~tor, the ml sali gnment or the cap with respect to the core shall not
exceed 3 C.

3.6 Power ratin~. Resistors shall nave a power rat(ng based on continuous
full-load ovev,ttlon at an ambient temperature of 125-C. This power rating is
dependent of the dbility of resistors to meet lffe (see 3.24). For temperatures
in excess of 125. C, the load shall be derated (see figure 1].

3.7 voltage rdting. Resistors shall have a rated direct current ldc)
continuous working volt.3ge or an apDro~lmately sine wave root mean squ Are [rms)
continuous working voltage at Commerical-1 !nc frequency and .avefovm
corresponding to the power rating, as determined from the following formula:

where: f . yPR
E . rated dc or rms continuous work{ng vc,ltage.
P , power rating (see 3.11.
R . nominal re~< stance.

Tht rated dc or rms Continuous working voltage shall be nor greater than the

applicable maximum value (see 3.1).

.3 .8.-Power. co”.3itl oni n*. Uh.?n resistors are tested as specified in 4.7.2,
I

. . ._,

1,
there shall be “o ●violence of mechanical aamage; tne cnange 1“ resistance shall

,not exceed 9(.02 percent ‘.001 ohm) for rating curves A and B and .( .05 Dercenl
‘.001 -.0hm) for curve ‘C for ‘p Owe F-co-n di’tioni”g, thermal shock, and overload test
Comoined (see 3.8 and 3.9].

3.9 Thermal shock. When resistors are tested as specified in 4.7.3, tnere
shall be no evidence of “echanical damage; the change in resistance shall “ot
exceed *(.02 percent .. 001 ohm) for rating curves A and B and 8(.05 pe~.ten% .. 001
ohm) for rating cuvve C for power conditioning, thermal shock. dnd overload tests
combined (see 3.8, 3.9, and 3.1 O].

3.10 Overload. Uhen resistors are tested as specified In 4.7.4, there shall
be no evTdence of arching, burning, or charring; the chd”ge in resistance shall
not exceed 1(. OZ percent +.001) for rating curves A and B and ●(.05 percent .. 001
ohm) for rating curve t for power conditioning, thermal shock, and overload teSt5
combines (see 3.8. 3.9, and 3.10].

3.11 OC resistance. Uhen re${stors are tested as specified in 4.7.5, the. dc
resistance sha Il be within the Specif{ed ,tolerance of the nom{nal resistance (see
1.2.1.3) for all products deliverable on the contract.

3.12 H.? Pme tic =,eal (when a~~l ic able). For the purposes of th$s Snecff icati on.
d nermetl~ly sealed resfstor 15 one Tn which the resistive e“lement is cents.inid
within a sealed efic Iosure of ceramic, glass, or ❑etal, or com D$natl Ons thereof;
where sealing IS accomplished by material fusion. welding, brdzlng. or
soldering. When tested as specified in 4,7.6,

~S~~b~~a~flp~’~jg~ ‘h’ sedl tests,

the resistors suupliea shall be
meeting a fine leak rate requirement of not

arm eels, ana a gross seal test $hoh’ing no evidence of e
continuous stredm o f bubbles emanating from the spe CiIIIe M.
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test<ng {see 3.24) . However, at no t~me shall the applied voltage excee6 the maximum
for each style (see 3.1].

FIGuRE 1. D?rdtin< curves for various ambient temperatures,
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3.13 SOl.jerabilit~. Uhen resistors are tested as specified {n 4.”7 .1, they
shall meet the criteria for wire-lead terminal evaluation {n the test method.

3.14 Resistance to solvents. 14hen resistors are tested as specified tn 4.7,8,
there sfIa I: be no .e. ldence Gf_ mechanical damage and the markings shall remain
legible.

3.1S Resistance temperature character lst$c. Uhen resistors are tested as
specified In 4.1.9, the resistance temperature chara~terl:tic, at ench of the
temperatures specified in taDle )i [Ii, referred to .?5 C *5 C shall not exceerl tne
value specified in table 111 for the applicable characteristic.

3.16 Low temperature storage and operation. Uhen res~stors are tested as
specified >n 4.? .10 , there s h a l l be no evidence of mechanical dbfndge. The change
in resistance shall not eaceed .( 0.01 percent .. 001 ohm).

3.17 Terminal strength. Uh*fl resistors are tested as specified in 4.7.11.
there shall be no evidence of breaking or loosening of terminals from the
resistor form, or chipping of coating, or other evfdc. ce of mecha”{cal danage
lhe Change in resistance shall not exceed ,[ .01 percent ‘.001),

].18 Dielectric withstanding voltage. ‘dhen resistors are tested as specifi?d
in 4.7.12, there shall he no evidence of fldshover, mechanical damage, archinq.
or insulation breakdown. The change in resistance shall not ezceed *(.01 perce. t
‘.001 ohm).

3.19 Insulation resistance, Uhen resistor5 are tested as specf fled in 4.7. ]3,
the lnsuTat ion resistance shall be not less than 10,000 megohms.

3.2o Resistance to solder ing. heat. !dhen resistors are tested as specified in
$.7.1<, tnerk srlal) be .0 e.laence of mechanical damage. The change in
resistance shall not exceed .( .01 pvrcent .. 001 ohm ).. .

3.21 Moisture resistance. Uhen resistors are tested as specified in 4.7.15,
there s.hdll be no evidence of mechanical damage. The cnange in resistance for
nonnerme tic ally sealed resistors snail not ezceed *(.05 percent .,001 ohm). for
hermetically sealed resistors, the change in resistance shall not exceed .( .01
percent .,001 ohm]. In addjr~on, the Chan e in resistance due to dielectric
witnstdnainq voltage shall not eaceed $(.0 ~ percent ..001 ohm), and rhe
insuldlio” resistance shall be 100 megohms minimum.

:.22 Shock (specified pulsel. uinen resistors are tested as specified in
4.?. lb, there shall be no evid ence of mechanical or electrical dama9e. The

change in resistance shall not ●xceed *(.01 percent ‘.001 ohm). There shall De

no electrical discontinuity during the test.

3.23 Vfbratlon. .high frequency. Uhen resfstors are tested as specified in
4.7. 17, ’”there shall be no evld ence of mechanlcdl damage. The change in
resistd”ce shall not ●xceed .( .01 percent .. 001 ohm). There shall be no
electrical dfscontinu(ty during the test.

3.24 Life-

3.24. i Oualiffcat ion. Uhen resistors are tested as specified in 4.7.18, there
sndll De “o evlaence 01 mechanical Odmage. The Cnange in res:stdnce >etween :ne
i.it ial ~ee~uvem,.nt and any Of the s“cceedin~ measurements. uc tc dPC includic:
~,@~O hOur~, shall not exceed ,( .05 percent .. 001 ohm) and *(.2 perce, t ..OC!
Onm) after 10,000 hours.
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3 ,24.2 Fdflurp rate level determ$ natt on, When resisto~s are tested as
specifiec In 6 i 16 . there shall be no evidence of mecnanlcal damage to the
res{sta. ce elerne it. or en~ lo sure. The change in resistance between the {nit{al
measurement ana any of tne succeeding measurements shall not exceed *(.2 oercent
.. 001 onm]. Th{s single fa {lure criteria shall be applicable to all measurements
during the life test for purposes of determining failure rate Icvel qualification
and is applicable as a parallel requirement with 3 .24.1 to the measurements made
6urin5 the life test specified for qualification inspection.

3.24.3 85° C power ratin~. For qualfffcat!on testing only, resistors shall be
subjected to th e spec ifi d voltage and dissipate the ass! ned 85”[ uattaqe rating
for d 2,000 hour durdtio~. The change in resistance Shal ! not exceed *(.f35
percent ‘.001 ohm). The data acquired is not applicable to the establishment,
maintenance, 0. extension of failure rate level.

3 .24,4 25° C power rat fnq. For qu.tlificatfon test!”~ only, resisto?s shall be
subjected to :!Ie specified voltage and dissipate the assigned 25-C wattage rating
for 2,000 hc s. The change fn resistance shall not exceed *(.05 percenr . , 0 0 1
Ohm ) . The o.. I acquired is not applicable to the establishment, maintenance, or
e,tensio” of .-3 ilure rate level (see 3.1}.

3.25 Storage life. Uhen resistors are tested as specified !n 4.7.19, the
chdnge in resistance shall not exceed ●[.0025 percent .. 001 ohm) for hermetically
sealed resistors and 1(.005 percent ‘.001 ohm) for nonhg. rmet{c ally sealed
resistors.

3.26 High temperature ~APot. ure. !Ahen resistors are tested as specifies in
4.7.20, there shall be no evidence of mechanical damage. The change in
resistance shall not exceed *( .05 percent ..o O1 ohm) for nonhermetlc ally Sealeo
resistors and (=0.02 percent .. 001 ,ohm) for her,netfcal>y sealed resistors.

. - FO’1’low~n.g tnis test, the dielectric w’lthitandf rig voltage shall be as Specifies in
3.16, and the insulation resistance shall be 1,000 megohms minimum,

. . . . . . .
3.27 Maii~urn a-llowibi-~ ~e~ct”i”ric-e (;”rii”i-a~ Dlicabl-i) Uhe” resfst.ars are testeti

as Speci? ied in 4.7.21, the mar. fmum react *IIce shall be as specified in table I.

3.28 Current noise. I / h e n resistors are tested as specffied in 4.7.22, the
current nofse lnacz shall “ot exceed .32 dB maximum, unless otherwise specified.

3.29 voltage coefficient (resistors of 1,000 ohms and over). When res{stors
dre testeo as specl fled In 4.1.2~ , the VOI tage coettlc lent shall not exceed
0.0001 percent per volt.

3.30 Thermal EMF. When resistors are tested as specified in 4.7.25, the
thermal EMF IS eebeck Effect) shall not exceed 1.0 ❑icrovolt per C, unless
otherwise specified (see 3.1).

3.31 w. The manufacturer shall certffy that all mater fals are fungus
resistant or shall perform the test specified in 4.7.24. Uhen resistors are
testes as specifies in 4.7.26, examination shall dfsclose no evidence of fungus
gro#rh on tne ex:ernal surface of the resfstor.
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3 .32.1 Full mark fng. The resistors shall be marked with the part number,
‘JAN- ma. k,ng, date code, source code, .Ina manufacturers production lot code (see
6,2). Date and source code shall be in accordance wfth WI L. ST O. IZ85. Tile
Iollowtng is an eaatnple of the complete marking:

12345 Source code.
3242J - Date code and JAN mark fng.
H122AXX Milit2ry specification, .eact&”ce and sheet number.
U477SA75 : Resistance tolerance and failure rate. resistance value and

t.?mperature characteristic.

The adze coae shall be the date of the final assembly opera t<on for the
production lot as de ftned in 6.6. The common manufacturing record shall incluae
the same .jatc coce as t!!ac placed on the part: co?erec b, record.

3 .32.2 MInf mum marktn~. Uhen the phy$ ical size of the resfstor style
Precludes the marking of all above information, the min<mum marking required
snail be as specified in the detbil specification [see 3.1). !iarklng shall
remain legible dt the end of all tests. In those cases where full marking
requirements dre not on the resistor body, the full mark(ng shall be marked on
the unit package.

3 .32.3 .lAN anc J markinq. The U“f ted States Govermnent ha! adopted, and is
exercising Iegll. lm,+te control over the Certiffcdti.an marks .JAk’ - and ‘J”,
respectively, to Indicate that items so marked or Identified are manufactured :G,

and ❑eet all the requirements of military Specffic.!t ions. Accordingly, ttems
acquired to, .tnd meeting all of the criteria specified herein ●nd tn applicable

_.. sPec. ificdti0ns s h a . 1 . l b e a r t h e certification mark .- JAN; except that items too
Small [0 bear tne certff{cati ofi mark “JAN” sh?ll bear the letter ..”,. The ,JAI;,
cr “J” st, all be pl acea immediately before the part number except that if Such
location .wo.ld pl~ce a hdrdstlfp on the manufacturer in connect io” with svch

ma?king, the ,, JAN. or “J. mar be located on the first line above or below the
Ddrt “umber. Items furnished under contracts or orders which either permit OF
rea. ire deviations from the Co”ditio”s or .Pqulrement$ $pecif ied herein or :.
a291 ic able specifications shall not bear .JAfA” or “J. . In the event an item
fails to nec.t tne .equj~ements of this specification and the applicable
specification sheets or associated detail specifications, the manufacturer shall
remove the ‘JAN” or the “J” from the sample tested a“d also fvom all item%
reprcsen:?d by the sample. The “JAN” or ‘J” certfficdtlon mhrk shall not be uses
on prcducts acqu irea to contractor drawings or specifications. The united States
Government has obtained Certificate of Reg{s. tratfon Number 504,860 for the
certification mark “JAN”.

3.33 Workman $hfp. The .esfstors shall be processed In such a manner as to be
,un iform 1. quality and free from any defects that w{ll affect lffe,

Service ikbilfty. or appearance.

3.34 supplying to lower resistance temperature characteristics and lower
resistance tcterdnces. V4rts qutllt led and mdrkea to lower resistance
temperature Cnar. acterist{cs and lower tolerance levels are substitutable for
parts ma, .ea LO !,ig.er ,-esisla”ce cempera LIJre characteristics ana n!gher
tclerdncc levels, sith procuring agency approval , parts shall not be rema, ked
unless specified in the c.an:r act .3. purchase order.

3.35 Supplying to hfgher failure rate levels. A manufacturer may supply tO
all higher failure rate levels th an th4t to wh{ Ch he is gual if led. ?a. ts

Qualified and marked to lower failure rate levels are substitutable fOr higher
fa)lure rate levels with procuring agency aDvroval, and shall not be vem~vked

unless Spcc if led in tne contract (see 6.2).
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4. OUALIi Y ASSURANCE PROVISIONS

4 . 1 Responsibility for inspection. Unless otherwise
or Durcnase Order, the contractor

pecified i“ ‘the contvacc
fs responsible for the performance of all

inspection requirements as specified herein. Except as otherwise sDec{fied i.
tfie c.ar,cract or purchase oraer, the contractor may use bfs own or any other
f a c i l i t i e s suitable for the performance of the fo$pection re.qIJfre,ac”ts S~~Cffie6

herein, tInle SS disapprove by the Government. The Government reserves tne rignt
to perform any of the inspections set forth tn thts sDeclfl catton where such
inspections are deemed necessary to ensure supplfes aid services conform to
prescri beti requirements.

4. 1.1 Responsibility for compliance. All items shall meet all requirements of
sections and 5. The inspection set forth In. this specification shall ~;:ome d
part of the contractor’s overall inspectfo” system or quality program.
dbsence of any inspection requirements in the specification shall not relie, e !.?
contractor of the responsibility of ensuring that dll products or supvlies
submit tea to the Government for acceptance comply with all reau{rements of the
contract. Sampling inspection, as part of manufacturing operations, is 6.
dcce Drd Dle gract ice to as’prta!” conformance to requirements, however, tnis oots
not author~ze submission of known aefective material . either lfIdi C&t Pd or actual.
nor does it commit the Government to accept defective material.

4 .1.2 Reliability assurance program. h reliability assurance program shall be “
established and malntd ined i“ accordance with M]L- ST O-790, Evidence of such
compliance shall be ver{fiea by the qualifying activity of thfs %pecif {cation as

o prerequisite for audlif ication dnd concinuea qualification.

4 .1.3 Statistical process control. A SPC program shall be established and
maintairi.?a In ac, corda.nce with ;IA ->,57. Evidence of such compliance small be
verified bythe+qualifylnq activity as s prerequisite for aualif{cat <on and
retention of qualification.

.
4.2 Class ificario” of inspection. l“spectio” req”{reme. ts $pecif{ed ner.ei.

are cldssifiea as follow>:

.3. Qualification inspection (see 4.4).

b. Ve, ifl cation of qualification (see 4.5).

c. Quality conformance inspection (see a,6)

4.3 lnSpe Cti Ons conditions and precautions.

4 .3.1 Inspection conditions. Unless otherwise specified herein, all
inspections shall be p e r f o r m e d i n accordance with the test Conditlofls specified
in the ‘GENERAL REQUIREMENTS” OF HIL-STO-202.

d. 3.2 P?’ecautions. Adeouate precautions shall be taken d u r { ” ~ i n s p e c t i o n t G
prevent condensation of moisture on resistors. Precautions shall also be take.
tc prevent damage by heat &hen soldering resistor leads to terminals.

:.L J.nli Ficd: ion ins .Ltiutl. Gtiali(icatiun i,, >pec Lion > h d i i b e p e r ( u ! . m e u a t
a laboratory accep tab Ie to th e Government (see 6.3).

4 .4.1 Samcle. The number of SaMPle unfts comprising a SdMIple of reSf StOr S 10
be submit~r qudlificdt ion inspection shall be as specified in the dDPendi J
to t h i s s p e c i f i c a t i o n . T h e sample s h a l l b e taken at random

dnd prOdu Ced with equi Dment and procedures normally used tn
resistor style shall be qualified Se Pdrdtely.

from A production run
production. [acn
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4 .4.2 Test routine. 5.m Ple units shall be subjected to the qualification
f. Spe Ctlon spec: fled in table VII, in the oreer shown. All sample units, with

tne esceptlon of 17 samples for group-l A inspection, shall be subjected to the
inspection of group 1. The 560 Sample units shall then be divided as specified
in table VII for g,o”p, II through vl [I, lncl”sfve, and Subjected :0 the
inspection for their particular group. Two additional Unenclosed zample units
shall be subjected to the visual ana oechanfcal inspection of group 1 only.
Sample sizes and eztent of qualification for characteristics shall be as
s $Clfied iQ the appendim to this S.pacification. For purposes of verifying the
8~ C and 25 C po~er racf”~ (see 3.1], a separate sample of 102 units shall Be
subjected to group I. group Vi, and group VB of table VII for each power rating.
These tests at-e an !nitial qualificdticn requirement only.

TABL[ VII. Oualific.ation (nspect~ on.

1
inspection

I
Grraup I ~1

)Vi SIJal and meChani~a]

! inspection ~1
(

l%;;:,: O%:j[””ing

10ver10.3d 41
!DC. ?esistXnce af
iHe.mecic seal Twhen”

duplicable) 6 J

/ “ G , ( w ; 1 A -

I
isolaerdbility
! Resistance LO SO Ivent S
I
I Group 11

;?. esiscdnce temperature
characteristic

~Low temperature storage
and operation

lTermlnal strength
kHertmetic seal (when
I applicable)

I Group 1]]

lJielectric witnstandlng
voltage

1 insulation resistance
!kes istance to soldering
I heat
IMoisture resistance
!

I Test I Nu&ber of s-ample l~al lures ~
requirement I method I units for !vermfttec!
paragraph lDaragra Dhl inspection !/

1 3.3, 3.4, I 4 .7.1
13i and 3.32 I

3.8 I 4. 7.2
3.9 I 4.7.3
3.10 I lt.7. d
3.11. , 1 .4.7..5

3.!2
. .

3.13
3.14

3.15

3.16
3.17

.3.12

3.18
3.19

3.2o
3.21

I

I

I
I 4 .7.6

1 4 .7.7
I 4. 7,8

/ 4 .7.9

i 4.7.10
I 4.7.11

I 4.7:6
I

I

i 4.7. ]2
[ 4.7.13

; 4.7. le
I 4.7.15

I

1.

I

I

I

/-

1.

P
1.
1-
1

I

I
1-

1

!

All sample unlt$ ~

. .

t
(10 nigh value, i
10 critic .31 .alue!

or nearest, 1
10 low value)

30 1

(10 hfqh “ ? ! ” 0 ,
10 critical v~lue
or nearest,
10 10. value)

30

I

1

,
,

,
i

,

1

See footnotes d: end of table.

!:
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TABL[ Vii. Oualifj cation inspection . Continued.

Test
m e t h o d
aragrapt

I l Requirement
I Inspect <on I paragraph

Number of sam~le lFa{ lures I
units for !permittedl

inspection 1/ I
I

Grouv IV I i

1

30 (10 high, 10 I
critical value or
nearest, 10 low I
value)

1

I
I

!
I

I
!
1
1
1

I

I
I
1

I
1

!
I

,
1
I
1

I

I
I
I
I
I
I

!
,

I

Shock (spec{f{ed pulse] I
Vi brat fen, high frequency
Hermetic seal (when

applicable)

3.22
3.23

3.12

4.7,16
4.7.17

4. 7.6

a. 7.18

4.1.18

4.7.18

1

1

1

1

1

1

0

0

croup v

Life

Gro IIp VA

85° C power raring

Grou P V9

25° C power rating

:.1’. ,: ,”.”

.Gvc, ”p VI

storage life

Group ,/i!

1

{
102 (34 high value, I
34 crftical value, or I
nearest, 34 low value)l

2.24

I

10? (34 high value,
34 critical value or
nearest. 34 low value]

3 .24.3

I

I ?.24. a 102 (34 high value.
134 critical value or
Inearest, 34 low value)

I

I
I

3.25
I I

130 (10 high value,
110 critical value or
Inearest. 10 low value]

! 4.7.19
I

/

I
1 4,7,20

I
I1O? ~/ (34 high value,
134 critical value or
Inearest, 34 low value:

I

3,26lHigh temperature
I exposure
1

I

I
I Group VIII

lMaximum allowable
I reactance
lCurrent noise
lVolt*ge coefficient
I [resistors of 1,000

ohms and over)
1:. ngu,
!Thermal It4F

I

!1
I 3..?7

3.28
4.7.21
4.7.22

! 10 highest value I

I
.,

“1 10 lowest value I

I 3.29
~.31
3.3.

4.7.23
4 .:.2.4
4.7’ .25I

See footnotes on next page

16
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Fa(l. re of a veslstor {n one or more tests of .d group shall b.? chavged 6S e
single defective.

SamDles may be exempt frOM group 1 {nspeCti On if subjected to and pass
group b inspection.

!kdrklng shall be c o n s i d e r e d defective If the marking !s fllesiblc or
incorrect. The two additional unenclosed sample units shall be subjected
to the visual and ❑echan ical insoectlon of aroun 1 onl Y. Mdrkina s h a l l
remain legible at the end of all test: -

Nondestructive tests.

For hermetically Sed led resistors, zero failures dre permitted
resistance.

Ten s a mp l e units shall be subjected to dielectric withstdriding
insulation resistance.

in mofsture

voltage ana

4 .4.3 Fa~lures. Failure in e.cess of those allowed in table V]] shall be
cause for refusal to grant qualification.

4.4,6 FR qualification. FR qualification shall be in accordance with tne
general and detail requirements of MI L. ST D-690 and the following details:

a. Procedure 1: Oualifi Cdtion at the initial fR level. Level H (1.0
PerCent) of FRSP.60 shall apply. Sample unfts shall be subjected to tne
quallficdtion fnspeccton specff ied in group V, tlble VII [se? 6.4.2).
Entive. I<fe te, s,t, sample,. shall con,tinue on test to 10.000 hours as
specified fr. 6.7. IE, upon completion of the 2,000 hour quali~ ic at ion.

.. b... Procedure II: [x tension of qualification to lower FR levels. To e.;en?
qudlificatfon to the R level (0.01 percent) and S (0.001 perrenl) FR
levels, data from t u o o r mo r e styles of simflar construction may be
combtned.

c. Procedure [{[: Maintenance of Fll level qualification. Maintenance
period 4 of FRSP.1O shdll apply. Regardless of the number of production
lots produced d.rinq th$s period, the SDe Cif ied number of uni: hours
Sndli be accumulate to maintain

data from dll lea: types may be combined.
ualff ication (see 4.6.2.11. For fR

levels R and S,

4.4.5 Quality level verification, The contractor is responsible for
establishing d quallty system to verffy the ppm leVel of lots that are subjected
to subgroup 2 tests of group A inspections. .The PPm defect level shall be based

-Ona 6.month6mo. fqq a.erage. .; The-C ontractorAshall verffy and report fndfvf dual
~frne~ategories (i.e., ppm.2, -ppm~3,. ?,nd ppm.4) and an overall ppm defect level

gpm-51. In the event that the contractor ❑eets cr eaceeds 100 PPM for
ppm-2, the qualifying activity .shall take the-actions specified in 11A-554,
mfthoc 6.
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4.5 Verification of qualification. Every sfz months the manufacturer snail
compile a summary 01 t h e r e s u l t s o f a . . a l i t v co. formanc. in. pect$ons ana extenaea

❑rr. a“d f“.,,. .,l +, ,,C
. . . . . . .

fac:ure-. . . . . . . . . . .
snail immedidtelv notifv the .aUalif vii b’activltv whenever 1

FR aata, in tne ?orm of a verificati~i of”~ualif; cation ie~; . . . . . . . . .
the Qualify<”g activity within 30 days after the end of the reportinq ... {..+ n.
tne basfs of cont(”ued aualiffc at ion aonroval. In a.tdft {on. the. man,, f

. . . ...— —- ..-. the FR data Indicates
that the manufacturer has failed to maintain the qualified FR Iev@l. or the group
C inspection oatd ~ndicates failure of the qualif ted product to meet the
requirements of this Specfffcatl on. Continuation shall be basec! on ev{dence that
over the 6.month perfo6 the following has been met:

a.

b.

c.

a.

e.

f.

Verification by the qualifying activity that the manufacturer meets the
requirements of HIL. ST D-790.

The manufacturer has not modlf~ed the desfgn of the item.

The Specification requirements for the item have not bee” ame”,j~d sc fa,
as to affect the character of the {turn.

Lo: reJect ion for group k inspection does “ot ezc.eed 5 percent or one
lot, whichever is greater. ($ubgroup i!, group At not included in reject
rate. )

Lot rejection for Grou P B inspection does not exceed 5 percent or one
lot, whic never is greater. (Subgroup 2. gvoup B, “ot fncl. ded in reject
rate).

Tne requirements for group c inspection are met.

. . . . . 9. ... Ih.e .r.ec Orals. Of FR tests combined substantiate that the “M- [1.0. percent), 0. ‘P” (o.1 Percent) FR Iewel hhs been m+. inta{nec: o? the.. th~
manufacturer continues to meet the “R. (0.01 percent), ana s. (0.001
percent FR level for which qualfffed, although the total component ho. .s
of testing does “et, as yet, meet the requirements of.4. .t.4c.

h, The Contractor shall provtde documentation to the qualifying activity

pertainl”g to ppm calcu)atlons including numbers of part types tested,
individual ppm defect categories (i. e., pPm-2, PPm-3, PPm-4) &no the

overall ppm defect rate (ppm. 5). This information shall be submitted o.
d ae’.ail specification basis.

unen group C requirements were “’at met and the manufacturer has taken corrective
action satisfactory to the Government, group C retesting shall be instituted. ~
summary of the retesting shall be forwarded to the qualifying acti Vfty within 30
says after completion of the retest. All reports are to be certified by a
responsible company of ffc ial and Government inspector.

6.6 Quality conformance {nspectl on.

4.6.1 Inspection of product for delf very. Inspection of Product for delivery
s.all const~r or group% A and u inspection. Eacept as svecifi et! In 4.6.2.1.3,
ae livery of products which have Dassed the ~rouns A and E insvecrlon shall .Qt b?
ael dyed pending tne results of the group C inspection.

Downloaded from http://www.everyspec.com



U! L- R.122A

4.6.1. L inspection lot. An inspection lot shall consist at e.li tbe resiitors
o f t o e s a m e style, characteristic, and protective ●nc losure or coating
manufacture u“a.?r essentially the same process and Conditions during .?
manufacturing period of I month, ma. imum. For purposes of lot formation, all
terminal :yce may be includeti in the same lot; however, all lead :YPE. S wh:ch are
Combineo shall have the same method of term{nal attachment. All leads in the lot
shall be represented in a S(M1 l&r PPOPOrti On by Samples Sele Cted for inspection,

4 .6.1.2 Group k inspection. Group A inspection shall constst of the
ifispec: ions specifiec In :ab Te VIII, and shall be made on the sane se: of sam!le
units, in the order shown.

4 .6.1.2.1 Subgroup 1 tests. Subgrou P I tests shall be Performed on 100
percent of tne product supplied under this specification. Resistors that are out
resistance tolerance or wfIICf! experience a change (n reSIStdn Ce 9reater than that

peraittait fcr the tests cf :IIi s suLgro,dp shall be removed from the lot. !.0:s
having more than 5 percent total rejects, cr one resistor, whfchever is qreater
due to exceeding the specified resistance change limit, shall not be furnishe6 on
the con:rac?.

4 .6.1.2.2 uafiufacturer’s Pr06uct!on inspection. lf tne manufacturer performs
tests equal to or more str~ngent than those specified in subgroup 1, table V! II
as the ffnal step of tn{s production process, group A, subgroup 1 inspection may
be waived and the data rtsu)ting from the manufacturers production tests may be
used instead, kuthority to waive the Subgroup i inspection shall be granted by
the Qualifying d[tivttY Onl Y. The following criteria ❑ust be como) ied with:

a. Tests conducted by the manufacturer during prc. ductlon shall be clearly
laentical to or more stringent than that spec$f ied for subgrou D 1. Test

,cS$,dit:ions shall, be .ecIual to.. or more s:r ingent than those specified for
subgroup 1.

b. Manufacturer subjects 100 perce”t”of the product supplied under this
Specification to the Droauct ion tests.

c. The parameters me.ssupeti and the failure criteria shall be the sane or
more stringent than tnose specff ied herein.

a. The lot reject <o” criteria IS the same or more stringent than that
specified herein.

e. The manufacturer shall meke available ‘all information concerning the
test procedures ano instrumentation used in the production tests. This
dara shall be prov$ded as part of the evaluation required for
MI L. STO-790. The ❑anufacturer shall also make available to the
Government all records of all detail test data resulting from production

-tests.

I

I
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TABLE v1!I, Group A Tnspectjon

1 I I I r
I I Test I Number of

I Inspection I Requirement I method I
i I paragraph

samples
I paragraph \

I
I I 1 [

Subgroup 1 I
1, I I I I
lPOwer conditioning 3.8
lThermal shock

I 4. 7.2 I
3.9 i C. 7.3 I 100 percent I

10werload 1/ ; 3.10 I 4.7. d I inspection
lHermetlc s~al (when applicable) ~1 I 3.12 I 4.7.6 I 1
IOC resistance ~1 3.11 I 4. 7.5 I

I ,
T I I I I

Subgroup 11
/ /I I I
IOC resistance lppm-21 I
lf4e Cha”ical [ppm.3)

3.11 I 4. 7.5 I
I 3.4 I 4 .7.1 See .::le It i

lHermetic seal (when dppll CaDle) 3.12 I 4. 7.6 I I
I [ppm-41 I

I I
1 r

Subgroup 111 I I 1
I
IVisual and mechanical inspection II [3.1, 3.3, 3.4,1 4. 7.1 I 13 samples I

13.31 and 3.32 I O fa{ lures

by any method which is within the dccuracy requirements of this
specfficdti on. The fletermi nation of resistance change shall be made uoon
completion of the overload test; the allowable change in resistance for the
combined tests shall be specified [see 3.8).

Acplicdble to hermetically sealed styles only.

ilesistors shall meet tne specified initial resistance tolerance af:er be:ng
subjected to the preceaing tests. The resistance measurement mdde upon
completion of the overload test mdy be used if a measurement has been fidde
which can, without conversion, be directly related to nominal resistance
value and tolerance.

At the manufacturer’s option, marking inspection may be performed after
group B ins Dectfon; however, If this is done, no defects shall be
permitted. Harking shall remain legible at end of all tests.

.
~,,

-. .,
At the r!ianufacturer’5 ODti ofi, the dete. m{n alien of resistance change ., ?., be

.

41

4 .6,1.2.3 SubarOu D il (PDCI Cat@gOrit S). Subgroup 11 tests shall be performed
on an insp.?ct?on lot bds is. Samples suDJected to subg. oup !i shali be(~::g:tea
i“ accordance w{th table 1X based on the size of the !nt. De Cti O. lot.
Large. samples may be inspecteti by the contractor in oraer to calculate 9PM:
however, rejection of the lot shall be based on one or more de feet s.) in the

event of one or more fat lures, the lot shall be rejected. Equlptment used to

Per fOrm the Sub9r0up 11 tests shall not be the same as those .sed in subgrou P I,
100 percent tests.

20 “

Downloaded from http://www.everyspec.com



II! L- R.122A

4 .6.1.2.3.1 R e j e c ? e d lots. Ine rejected lot shall b e s e g r e q d t e d from new lots
and those lots that have Ddssed inscIect ton, The rejected lot shall be 100
percent insoeczed for those quality character f~t$cs found defective in tne sample
dnd any aefects found removed from the lot, A new Samule of Darts shall then 8?
ranaomly selected in accordance with table 1X. If one or 6efects are f~”nd in
this second sample. the lot shall be rejected and shall not be suppl<ed to this
specification.

4 ,6.1.2.3.2 PPH calculations. PPtf calculations shall be based on the results

of the first sample check as prescribed in 4.6.1.2.3. talculatlons and data
eacl us ion shall be in accordance with CIA-$54, method B. (Note: PPM calculations
shall not use data on the second sam Dle submission).

d.6. l. 2.4 Subgroup III tests. Subgroup 1!1 shall be performed on 60
inspection lot bas, s. Statistical sampling inspection shall be performed on am
inspection lot basis. k Samole of 13 pavts shall then be randomly selected, if

one or more defects are found, the lot shall be rescreened and defects removed.
A “.?w sample of 13 parts shall then be randomly selected. If one or more de feCt S
are fauna in tnis second sample, Che IOK shall be rejected and $hall not Ve
sup Dl ied to this specification.

7AELE Ix. SamOi~ng plan for PP m categories

I 1 1 T
Lot sfze

;“
I Sample size 1

I r

, . ... I o- 3,200 I 12s
--3,201 -

I
10.000 200

I 10,001 - 35,000 I 315 ,
,. . . 35,001 - 150,000 I 500 I

I 150,001 - 500.000 800
I 500,001 - up I 1250 I

1

4 .6.1.3 GrOu D B {nspect ion. Group B inspection shall consist of the
in-, >ection$ spec, fied In tab Te X, in the order shown. and shall be made on
sdmples from lots whfch have oeen suojec ted to and Passed :ne group A inspection.

4 .6.1.3.1 Sdmpl ing plan.

4 .6.1,3.1.1 Subgroup I A sdmvle of 13 parts shall then be ranaoml? selected
ana if one or more defects are found,
removed. If one or defects are found,

the lot shall be rescreened dnd defects
a new sample of 13 parts shall then be

randomly selected. If one or more defects are found in the second- samPle, the
(at shall he rejected and $ha!l not be supp! ied to this Specification.

8 .6.1.3.1.2 Subgroup II. A sample of 13 parts shall then be randomly selected
dnd if ane or more d. fects are fou,, d, the lot snill be rescreened and defects
removes. If one or defects are founo, d new sample of 13 parts shall tnen be
ranaoaiy selected. [i one or more Oefe’ts dre iouna. in .Ine 5eC0nd Sdmpie, tfie
lot shall b e r e j e c t e d and shall not be supplied to this specification.
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T,4BLE x. GrOtJp 8 inspection.

1 I ! I I
1 Inspection lRequtrement I Test I
I I Pdrdg TaPh

Number of %bmples I
I fiethcd ! I

I Iparagraphl I
I I I

s uDg r . 3 u p 1 I
I I

l Resistance tempe~ature / : ; I
characteristic 3.15 I 4. 7.9 I

[Dielectric withstanding *oltage I
I

(dtnosuheric) 3.10 I 4.7.12 i
Insulation resistance / ]

13
3.19 I 4.7.13 I I

! Sub?-cup I 1 1 I 1.
I

!Visual and mecnanfcal inspection /I
(when applicable) jl I 3.1, 3.31. I d,7.1

b
}3

I and 3.32 I
I 1 I I

~/ Only aDolf cable when marking in%pectio” is not performed in gvoup k
inspection. NO defects shall be Permitted, Markfng shall remain l.eglble

at ena of all tests.

4 .6.1.3.3 Disposition of sample units. SamPle units which have been subjected
to 9ro”p e $ns. pectlo” may be del!verea on the contract pvovlded they e-e ki thin
resists.>ce.-:olbe.ra”c e ano meet requirements for visual and mechanical i“s Dect ion.

4 .6,2 Perioofc inspec:l on, Periodic inspection shall consist of grOu P C.
Lx Ceot where the .PSUICS Of these inspections shou noncompliance with the
duD,l icable requirements (see 4.6.2.1.3), delfvevy of products wh(ch have Passea
grou Ds b and B shall no: be delayed pe.ding the results of thp periodic
inspections.

4 .6.2.1 GrOIJC C inspection. GCOUE C inspection shall consist of the
inspections specl fled ,n tab le XI, in the order shown. GrOu D C inspection shall
5e made on samule units selected f?c. m i“spect {on Io:s which have pdsseo the gr6u D
h and ?. i“spec: ion.

4.6. 2.].1 Sampling plan.

4 .6.2.1.1.1 Monthly (subgroup 1). Samples shall be accumulated from each
inspection lot and placed on extended lffe test of 4.7.18 once a month for the
full 10,000 hour life test. A suf$$cie”t number of samples shall be selected
from each lot by the ,nan”fa Cturer so that the maintenance of fai]”re rdte
reaufrements are met within the specified maintenance period. In any event, a
minimum of five samples shall be selected from each lot. As far as practicable,
t?e nacufac:. rer shall select the resistance velues so that all resistance
decades Droducea d u r i n g the maintenance ppvic, d ere -Opr?:en tn.:, The ,::um!~d:q:
G.:d s,. cII ue u5ea ror maintenance or ex tens ton of fdt lure rate qualification.

4 .6.2.1.1.2 Monthly (subgroup !1), [ach month. tne tests specified in
sub9rouo 1! shall be Performed on 30 sample units of each style and

Characteristic on resistance values in the highest decade produced. Tne samples

selected from highest decade shall be representative of the decade, and a montna~
production samples selected shall “at be. from low value end of dec ads..

22
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4 .6.2.1,1.3 Monthly (sub9rou P 111). Each month, 12 sample units of ea<h style
and chdr~cLerfsclc a“a In any resist ance. walue, shall be subjected to the .Kests
Of %ubgrouv 111, $n the ora.?r Snown.

~e~i..~;j;~i~, ~:arterly. Ewery 3 ❑onths, 15 sample units of any resistive value
sample units of any resistance value above critical of each

stYle and characteristic, shall be subjected to the quarterly tests i“ the order
shown.

4 .6.2.1.1.5 Semiannually (subgrouv 1). [very 6 months, 30 sample units of
eacn style and char.+ ctertstlc, and any resistance value s h a l l b e subjected to
semiannual tests specified in table Xl in the order shown.

d.6.2. l.l.6 Semiannually (subgroup 11). Thirty sample un{t% divides equally
between the lowest and hlghe$t resistance values produced during the 6.toontn
period shall be subjected to the tests shown in table XI.

4 .6.2.1.1.7 Annually (sub9roup 1). Twenty sample unfts divided among the
lowest. critical. ana n> gnest reslsfance values protiuced during the 6.month
period shall be subjected to the semiannual inspection of table X1 in the ordev
shown, except only 10 samples of the highest resistance values shall be $ubjec:ed
tO voltage coefficient, and 10 samples of the lowest resistance shall be
subjected to thermal Ef’f F.

4 .6.2.1.1.8 Annually (subgroup S1). Thirty sample units divided equally among
the lowest, critl cdl, and highest resistance values produced during the annual
period shall be subjected to each of the tests shown fn table XI.

4 .6.2.1.2 D$s Dositton of samples. sample units which have been subjecteo to
9,0up C inspection shall not be deltvered on tne contract.

TA8Lf xl. Group C inspection.
,..

[ I 1
I I Test
I Requirement mE. tIIC, d
I paragrapn \ paragraph

I flontnly

I Subgroup 1

lLife

I
Subgroup II

\Oielectric withstanding
I voltage
Insulation resistance
fResi stance to soldering heat
!Uoi::ure resistance
I

Subqroup III
/
($olderdbility

:Resista”ce to solvents

3.24

3:18
3.19
3.2o
3.21

3.13
3.14

4.7.18

4.7.12
4.7.13
4.7.14

.4 .7.15

4 .7.7
4 .7.8

umber of sample
units for

inspection

units m{n imum
per test

30

Mumbe. of I
failv. cs I
allowed

I

I
See

.6.2 .1.1.1 I

I

I

I

I
o

See footnote at end of table.
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TAEL[ XI. Grou P C lns Dectfon . Continued

1

I Inspection

I

I Ouarterly

1’operation
0. temperature storage and

lTerminal strength
lHermetic seal iwnen
I ap!lllcatlle)

Semi annual I..
I

I S u b g r o u p 1

lShock [specified pulse)
lVjbratio”, high frequency
l H e r m e t i c $ e a l ( wh e n
I duplicable)
I
I Subgroup 11
I
lHign temperature exposure

I A“n~~l.lX
I

5. Dgroup ;
I
lThe.mal EMF “-” ‘“”
lVOltage coefficient (re~iStOrs
I of lqoocl ohms ana O“er)
[Current noise
[k6d Aimum allowable reactan~~
I$torage life

I subgroup 11
1
1851C power rating
125 c power rating
,

!cquf remen
Paragrdph

3.16
3.17

3.12

3,22
3.23

3.12

3.26

3.30

3.29
1.28
3.27
3.25

3 .24.3
3.24.4

{ I rTest iN.mber of sample I ll.mb~r Of I
LUelhod I untts far I failures I

,dragrapni I“spect {on ~ al lowea
I

I T
I
I

4.7.10 ;
4.7.11 I

I
4. 7.6 I

I

4.7.16 I
4.7.17 I

4 .7.6 I

I

4.7.20 I

‘,,,.::. +,.

I
4.7.25 I

I
4.7.23 I
4.7.22 I
4.7.21 I
4.7.19 I

I
4.7.18 I
4.7.18 I

I

I

30 I

I
1

I

30

I
I

30

,,,. , ,

I

I

I

1

1

I

20
I

1

I

I

I

30
30

I

I I

Al For hermetically sealed resistors, zero failures.
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4 .6.2.1.3 noncompliance. If a sample fails to pass grOu D C inspection, the
manufacturer si7a8 1 notlty the aualffying activity an6 the cognizant inspection
dcti. ity of such d failure and take corrective action on the ❑aterial S or
processes, or both. as warranted, and on all units of Dro Ouctfon which can Qe
correc tea ana which were manufactured under ●ssenti ally the same conditions, witn
essentially the same materials, processes, and wh{ch are considered subject to
the same failure. Acceptance and shipment of the product shall be discontinued

until corrective action, acceptable to the qualifying acttvlty, has been taken.
After the corrective action has been taken, group C inspection shall be reDeated
on additional sample unfts (all inspections, or the inspection which the original
sample failed. at the option of the qualifying activity). Groups A and B
Inspeccton maY be rel”stl tuted; however, final acceptance and shi Dment shell be
withheld unttl the group C inspection 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 dCtlvltY and the
qualifying activity.

4 .6.3 lnsoection of packaging. The sampling and inspection of the
preservd L) on, pdcklng, dna contdiner marking shall be in accordance .ith the
requirements of HIL -R-39032.

4.7 Methods of inspection.

~.~.l Visual and mechanical inspection. Resistors shall be examined to verify
that toe materials, des!gn, construction, physical dimensions, marking and
.Orkmdn ship are in accordance with the applicable requirements (see 3.1, 3,3,
3.4, 3.5, 3.31, 3.32, and 3.33).

4 .7.2 Power condltion$ng (see 3.8). Resistors sha~l. be Conditioned {.
accordance wtth method i LIb Ot L-= .202. The following details and e.ce Dti On~
sndil .3pply:

d. f4eth, od of mounting: Resistors shall be Sup DOrted by their term~nal
leads. Resistors shall be arranged so that the temperature of any one
resistor shall not appreciably influence tne temperature of any o t h e r
resistor. If forced air circulation (s employed, the air veloc<ty shall
not exceea 500 feet per minute.

b. Test temperature and tolerance: 25. C ‘10. C, -5-C.

c. Initial measurements: The initial dc res$stdnce shall be medsuree at
room temperature before mount fng. This initial measurement shall be used
for .!11 subsequent measurements under the same conditions.

d. Operating conditions: Rated dc continuous worktng voltage or rated
working voltage from an ac supply at co,n,nerical.line frequency,
intermittently, 1.5 hour% on- ●nd 0.5 hour .Off” for a minimum of 96
hours. where the resu]tlng waveform is other than that of a
commerical -line, voltages shall be set using d true rms voltmeter ana the
oeak .Oltage shall not exceed 2,5 tfmes the rated continuous working
voltage. Each resistor shall dissipate a wattage equal to the wa. ttaqe cf
rhe .psfstor. . .

e. Measurements after test: Resistors shall be Stabilized at room
temperature for d period of 4 ,4, -O hours before resistance measurements
6S in accordance with 4 .7.5 are made.

f. Examination dfter conditioning: Resistors shall be examined for evidence
of mechanical damage.

25
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4 .7.3 Thermal shock [see 3.9). Resistors shall be tested in accordance W1; II
m e t h o d 107 of MI L-5i D.z02. The following details and exceptions shall apply:

a. 5!2

:1

(2

cidl ❑ounting:

Qualification <nspection: Resistors shall be mounted by means
other than soldering.

Qual(ty conformance inspection: Rest stors shall be mounted b.
means other than soldering or may be placed in trays.
are used,

Uhen t~ays
they must be designed to present a minimum of obstruction

to the airstream. In no case shall the fixture pvevent the
Spec if fed ambient temperature from betng achieved wf thin 4 minutes
after resistors are placed in chamber.
this test.

One chamber may be used fo.

b. *measurement before cy’clfng, DC resistance shall b“e measured as
specified in 4.7.5.

c. Test

(i)

[2)

condition:

Qualification inspection: ‘rest co. ditio” C, eKcept that the
extreme h i h tempqrat. r: sh.tll be 175° C .3” C, -O” C for powey ralin?
curve A, 11 O“c .3C, -0 C fov power rating curve B, and 125° C ‘3-C,
-a-c for power rating curve C.

Ouality conformance {nspectic. n: Test condition c, ~xcepc that :he
extreme high temperature shall be 175-C .3” C, .0”[ for po. er rating
C“:ve .4, 150” C ,3° C .0 C for power ratfng curve B, and 125. c .3. C
.0 C fov power r.3tj,”9,curve< C. . i h e s e e x t r e m e C e mp e r d t ” v e s s h a l l be
achieved w? thin “6 m’{”ites

d. Measurement ofter cyc]fng: OC resistance shall be measured as s>ec~fied
i“ 4 .7.5 and following test of 4 .7.4

e. E . a m i n a t l o n after tests: Resistors
mechanical damage.

4 .7.4 Overl odd (see 3.10). Resistors shal

hall be examined for evidence c,f

be tested as follows:

4,7 ,4.1 Qualification inspect(oc. Re%{stors shall be mounted horizontally in
iree space “,th no obJect, except the mounting base, closer than 3 inches to Khe
resistor case. The mounting base shall not be closer than 2 inches below
resistors. They shall be mounted in still air, with no circulation other than
that caused by the heat of t h e r e s i s t o r s being operated,

4 ,7.4.2 Quality conformance tnspect(c. n. Resistors my be mounted {n any
position and allotted any size space deemed necessary by the manufacturer.
ForCed air ~~~l{ng may be “Seal to maintain a test ambf.?nt temperature r~nge C?
20. C to 25. C. The ave?age velocity of the forced a{r, {f employed, shall not
etceed 50C feet per ainute.

4 .-.:.2 Prc, :cdti. rt. Th. io.Id of 6.25 Lncwss tne rd tea power ror 5 seconas or 2
tlme$ the rated power for >0 minutes shall be applied as applicable. ihe maximum

voltage applfed shall be as specified (See 3.1).
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4 .7.5 DC resistance. [see 3.11). Uesistovs shall be tested 4. accordance with
methoa 303 Ot HIL-SII)-ZOZ. ihe following detafls and except ton shall apply:

a. Measur{”g apparatus: The same measur{ng instrument shall be usE. d for
any one test but not necessarily for all tests.

b. Limit of error of measur{ng ●pparatus shall not exceed one. fourth Of thp
resistor tolerance or the resistance change limit for which the
measurement Is being made. Manufacturers, at their option, may use the
aPPardtu S of less accuracy, provided limits are reduced to fully
Compensation for t.ccuracy devf ati on.

c. Test voltage: Measurements of resistance shall be made by using the
test voltages specified in table XII. The test voltage chosen, whether
maximum or a lower voltage which would still provlae tne sensitivity
required. shall be applied dcross the termln.lls of the resistor. This
same voltage shall be used whenever a subsequent resistance measurement
is made.

d. Resistance measurement p o i n t , s e e 3.1.

TABLE X.11. OC resistance test voltages.

I I Maximum test voltage I
Resistance, nominal

I > r

I I
1.-. . . -

i 0.5 watt i Less thafi
I or greater I 0.5 wdtt, -.. l

1 I 1 r
Ohms I_ volts I_ volts

I
—

I
I 10 :0 98.8 inclusive I 1

100 to 9s0 inclusive I :
I 1.000 to 9,800 inclusive I 3 I
I 10,000 to 98,8oo inclusive I ::

0.1 megohm or higher 100 :8 I

e. Temperature : The dc resistance test specified {n group I of table vII
shall be performed at 25-C *2-C. For all other tests, unless otherbise
specified herein, the temperature at which subsequent and final
resistance measurements are made in each test shall made within *2-C of
the temperature at, which the initial-resistance measurement, tias.made.

4 .7.6 Hermetic seal (when applfcable)( see 3.12). Resistors shall be tested in
accordance with method of MI L- ST O- ZOZ.

a. For qualification inspection ana group C: Test condition, C, procedure
i[id or procedure ii lo, dna gross iea K test conaltlon A snal I DC II SL=O.

b, Group A fnspectioe: The gvoss leak. test condfti~n b, of method 112 of
MI L. ST O.ZOZ shall be used.

4 .7.7 Solder ability (see 3.13). Resistors shall be tested i. accordance witn
method 208 of II IL-s TO- ZOZ. Both leads shall be tested.

I
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4 .7.8 Resiscence t,g solvents (see 3.14). Resfstors shall be testeo lm
dCCO, dan Ce w,th method 215 of HiL-STD. ~ The following details shall acIply:

a. Xarkea portion of the resistor body shall be brushed.

b. The number of sample units, see table VII and Xl, as applicable.

c. Resistor shall be exam$ned for mechanical and legibility of markings.

4 .7.9 Resistance temperature characteristic (see 3.15]. Resistors shall be
tested in accordance witn method 306 of HIL-STD-202. Th ● follouing details and
exceptions shall apply:

a, References temperature: Room ambient temperature.

b. Tes< temperature: 1. accordance with table XI il.

c. St.4bility of t.:$epat,re: Resistors shall be maintained for 30 to 45
minutes within C at edch of tne test temoerdtures in table XII!, Thi$
tolerance shall at maintained at the established test temper a:uv?x.
Allow resistor to stabilize at the temperature in table XIII for a
minimum of 5 minut~s,

d. TfIe resistance temperature coefficient will be based on the stabilize
temperature.

TABLE XI iI. Resistance temperature characteristic.

I, Sequence.’ I ,. , , .u:,, ,:?.empera. ture !
I

T i
1“ I Qualification and group inspection I

I
1 I

.C I
I I

—
,

I Room temperature
;

~1 I
I .15 *3

I .55 .3
1:

I
Room temperature ~j

5 / .65 *3 !
16 .125 *3

17 I Maximum temperature (see 3.1) I

~1 Reference temperature for each of the succeeding
temperatures

4.7,1o LOW :enperature storage and operation (see 3,16).

Resistors snail be mounted by their Terminals so that
th~~~’~t”~t W;.C* of f.?? airsoace aro.nd each resistor, and the mo. nt ino
{s in such a D.asition with respect to the air that it Of f?rs substantially no

obstruction to the f l ow o f a i r a c r o s s a n d a r o u n d t h e r e s i s t o r s .
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~. 7.10.2 Procedure. Following a dc Fe SfSIance ~easurtment, the ~ounrea
.es)stors sn,tll be placed in a Cold. cham!er at room temperature.
Snbll De gradually decreased to .65 C .0 C, .5”c within 1.5 hOUVS.

The tempe. aru. e
For group C

inspection only, and at the option of the manufacturer, the .eSi Stor S may ~e
O:aced in the c-old chamber when tt, c chamber is dlveady dt the .?xtveme low
temperature. Resistors shall be maintained at this temperature for 2a *4 ho. vs.
After the storage period at the decreased temperature, full vated Cont:Kuou5
working voltage (see 3.7) shall be applied for 45 minutes. The resistors ma
loaded individually or in parallel. Fffteen ●5, -O minutes after the remov* z ::
the voltage, the temperature in the chamber shall be gradually increased to room
temperature within not more than 8 hours. The rejisto~s shall be removed from
the chamber a“d maintained at a temperature of 25 C *5 C for approximately 2.!
hours. The dc resistance shall then be measured as specified in 4 .7.5 and
resistors shall be e.dm ined for evidence of mechanical 6dmage.

4.7.11 i.!rm inal Strenath (see 3.17). Resistors shill be reste.a in dccoraance
wftn met noa z1l of f!lL- S70-202 witn the following exceptions:

Tesr Con Oit ion letter A.

Meas”vement before test: DC resistance as spec

Applied force: iwo pounds in all styles.

SC test:

d. D“l! :.?5 : :

(1

(2 fied in 6,7.5.

(3

b, Tw

(1) Test condition letter D.
— . . . . . . . . . . . .

!2) Neasuremec; after test: DC resistance as specified in +.:.5.
Enami?e for evidence of breaking ana loosening of terminals dnc.
chfpvlng of coating.

~.7.)2 Gie]eCcriC wittlsta”di”g vo itage [see 3.18)

6 .7.12.1 Atm.aspher<c pressure. Resistors shall be tested i“ accordance with
methoa IOi 07 MI L- S7D-20Z. T he following details and exceptions shall dpply:

a. Special preparations. Resistovs with axial leads shall be clamved i. the
tro”gn of a 90 metallic v-block of such size that the body of the
resistor aoes not ezrena beyo”a the extremities of the block, The
resistor leads shall be Doslt ioned so that the distance between the
resistor lead and any point of the V. block is “ot lE. SS than the r~diu~
of the resistor, minus the rad (us of the lead wire. Resistors with
radial leaas shall be held between metal stcaps of such size that the
body of the resfstor does not extend beyond the extr.?mftles of the metal
straps (see figure 2).

b. Initial measurement: DC resistance shall be measured as specified in
4.7.5,

c. Magnitude of test potential: Sfne
specified {see 3.1).

d, Nature of potential: An ac supply
more than 100 Hz and waveform.

e. Rate of application o

f. Ourdt ion of appl icat!

wave test potec: ial of magnitude as

at commerical-l$ne frequency (not

test voltage: One

n of test voltage:

?9. .

hundred volts

One minute.

per second.
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9. Points of application of test voltage: Between the rest stor terminals
connected togetner ana the V-block or metal straps, as applicable.

h . M e a s u r e m e n t after test: DC resistance shall be measured as Specifies {n
4.7.5.

i. Ezami netion after test: Resistors sila]l be examined for eviaence of
fl ashower, mechanical damage, arching, anti insulation break aown.

4.7. 12.2 8arometrfc pressure (reduced]. Resistors shall be tested in
accordance wltn method 105 of HIL. ST D. ZG2. The followfng details and exception
snail apply:

a.

b.

c.

a.

e.

f.

9.

h.
, ., ., >!. . .

i.

j.

Het hoa of mounting: As specified in 4.7.12,1a.

lnitfal measurement: 0[ resistance shall be measured as Spec<fied in
4.7.5.

Test condition D [100,000 feet).

Magnitude of test .Cltage: Sine uave test potential of magnitude as
SPe Cified [See 3.1).

Nature of potential: As specified in 4.7. 12. ld.

Rate of application of test voltage: One hunared volts per second.

Ourarion of test: One minute.

Po{nts of dpplicatfon of test voltage: AS spec$fted {n 4.7. !2. lg.
... . , , ,- .s.. .,.,

Final measurement: OC resistance shall be measured as specii<eo ,.
4.7.5. . .. .

Examination after test: As specified in 4.7. 12. li.

4.7.13 Insulation rest scdnce (see 3.19). Resistors shall be tested in
accordance w)th method 30< of MI L.5T0. ~ The following details and excep; <on
shall apply:

a. Test condition 8 (500 volts).

b. Special preparations: As specified in d.7.12. la.

c. Points of application: Between the resistor terminals connected
together and the V-block for axial resistors or straps for radial
resistors.

4.7.14 Res~ stance to Solder(ng heat (see 3.20). Resistors shall be tested in
accordance uitn method D ot MI L- SJO-ZOZ. The T0110wfn9 aetails and exceptions
shell apply:

b. Special preparation of specimen: Sample units shall not have been
solaered during any of the previous tests.

c. Oepth of immersion in molted solder: To d point 1/8 inch from the
resistor body.

30
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e. Measurement after test: After completion of terminal Immersion and
follo, ing a 45. m{nute Coollng Per<od. ac resistance shall be mess.ure4 es
spec{f ied in 4.7.5.

f. Examination after test: Resistors shall be ex?im{ned for evidence of
mechanical damage.

4.7.15 nolsture resistance (see 3.21). Resistors shall be tested in
accordance w!th method 10b of HIL-3TD-n 2. The following details and exceptions
shall apply:

a. Mounting: Soldered by their leads to rigfd mounts or term!nal lugs, the
spdcfng of the mounts or terminal lugs shall be such that the length of
each resfstor lead is approximately .375 inch (9.53 mm) when measured
from the edge of the su portfng terminal to the V-shaped metal strap.
where the width is equaf to that of the resfstor body [for d,ial lea~f~
devices dnd metll straps for radial leaded devices, see figure 2).
strap shall b e m a d e of corrosion .ests Lant metal and kegt in contac:
with the resistor body (see figure 2] .ith a nonconductl”g, noncorrosive
Support whose width Is less than that of the body and will not act as a
moisture trap. The mounting straps may be individual for each resistor
or continuous for all resistors.

b, In fttdl measurement: Immediately following the initial drying pev~od,
dc resistance shall be measured ds specified in 6.7.5.

c. Polarization and loading voltage: The .esi stance value selected shall
be divided eaually as Dosstble for polar ization.a.nd load.

, . . . ..---... -—— — . .— ---------

(i) Polarization voltage: Our{ng steps 1 to 6 +nclusive, a 100 volt dc
potential shall be appl fed only to those resistors that have d

gg:;;~:~n~e~~r~g;” Thf S poten[fdl Shall be aDDl led Witn the
ec ted to the resistor terminals tied together.

ana the “eg.+tive leaa connected to the polarizing straps.

(2] Lodding voltage: During the ffrst 2 hours of steps 1 and 4, a dc
test potential equivalent to 100 percent rd ted wattege but not
exceeding the maximum rated voltage shall be appl(ed to those
resistors that do not have a Polarizing strap Soecif ied in C.7, ;5a,

.2. Subcy’cle: Subcycle step 7b shall not be applicable. St.tpk; ; shall be
performed during any five of the first nine cycles only.
polarization straps may be vemoved to perform step 7a and shall then be
replaced prior to starting tne neat cycle.

e. Final measurements: .Upon completion of step 6 of the final cycle, the
resistors jhdll “be held at the high hum(dity cond{tion and a temperature
of 25 C *2 C for 1.5 to 3.5 hour S. The same stt-a~$ used for polarizing
the resfstors may also be used for the dielectric withstanding voltage
dnd Insulation resistance tests. Resistors shall be removed fr.mr the
chamber: within 0.S hour ?nd without z?y additional handlfn~. th~ dc
resistance, d{electr(c w(th$tandi”g woltage, and insulation resistance
shall be measured as speclffed In 4.7.5, 4.7.12, and 4.7.13,
respectively. Tne sample Unfts shall not be subjected to forces air
circulation during tne tests.

f. Ezamin~ti On after tests: Resistors shall be examined for evidence of
mechafilcal damage.

31
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4.7.16 Shock, sDecffiefl pU]5e (See 3.22), Resistovs shall be tested in
accordance w>th method 21J Ot HIL -S, U. LU<. The following detajls and exceptions
snail apply (see ffgure 3):

a.

b.

c.

I . ..,.!”
e.

f.

9.

4.7.17

SDeci41 mounting means: Rc$i$tors shall be rigidly mO”nted O“

aPPr OPr$ ate ji9 fiXt Ure S with t h e i r leads supported at a distance o f
.250 inch (6.35 mm) from the reslscor body. Ti?e resfstor sha!l be

mounted with the body cldmped or cemented to a flat surface.
used,

Where
the cement material shall nOt extend above the centerline in a

vertical plane or beyond r-he resistor body ends in a horizomtl,l plane,
In no case shall the resistor body be completely encapsulated (see

3,11. These fixtures shall be constructed to insure tnat the points of
the reSi St Or-!nOUntfng SUPp Ort S shall have the same mot{c, n as the shock
tdble. Test leads used during thts test shall be no ldr9e?. ”th An AwG
SIZe 2.2 Stranded wire, so that the influence of the test leda .an the
resistor shall be held to a ❑in imum. The test-lead length shall be .0
greater t h a n i s n e c e s s a r y . I n all cdses. the resistors shall be mounlea
in relatfon to test equfpmenc so thdt the stress dppl fed is in the

d$recti.an that would be Considered most dctr< mental.

Measurement before shock: OC resistance shall b e measured as speclf(ea
in .t ,7.5.

Number and direction of aDpl{ed shock: The resistors shall be subjected
to a total of 10 shocks {n each of three mutually Derpendiculdr Planes,
1.0 perpe”.dicular ana the other parallel to the longitudinal axis of the
resfstor.

Test Condftio” ! [100 9’s, 6 milliseconds {MS) sawtooth).

tfeasur:men; during snock: Ldcn resistor shall be monitored to
oetermlned electrical discontinuity by a method th.tt shall at least be
sensitfve enough to monitor or register, automdtic.tlly, any electrical
dtscontinulty of 0.1 ms or gredter.

Measurement after shock: 0: resistance shall be measured as specifieo
in 4.7.5.

Examindtfon d f t e r t e s t : Resistors shall be examined for evidence of
mechanical and electrical damdge.

Vibration, high freauency [see 3.23). Res(stors shall be testeo in
accordance b’Itn method 204 of Ml L. STD-202. fie follow ina details and exceptions
shall apply [see figure 3):

d. Mounting of specimens: Resistors shall be mounted on appropriate jig
fixtures as specified in b.l. lba. The$e ffr. tures shall be constructed
to Insure that the points of the resistor ❑OUntfng Sup Ports shall have
the same ❑ot{on as the vfbratfng table. The fixtures shall also bc of d
Conscructfon that shall preclude any resonance in the fisture when
subje Ctetf to vfbratfon wfthln the test frequency range. and the fixture
soall be monitored for tbese, ff!atur.?s on the v< bratlon table. Te!t
leads used during this test shall be no larger than AUG size 22 stranded

wire. so that the influence of the test lead on the resistor will be
held to d minimum. The test lead length shall be no greater than is
necessary, A shfelded cable, which may be necessary because of the
field surrounding the vibration table, shall be clamped to the resistor
mounting jig.

b. lnftfal measurement: DC resistance shall be measured
4.7.5.

specified in
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c. Test condition D.

.5. Direction of motion: In each of three mutually perQ.?ndicular
alrect ions. tWO perpendicular and the other parallel to the lang{tuajn~l
ali S Of the resistor. Duration shall be 2.5 n.aurs in eacn plane with
total test time of 7.5 hours.

e. Measurements dur{ng vibration: Each resistor shall be monitoreft to
determined electrical dlsconttnuity by a method that $hall at least be
sensitive ●nough to monltov or register, automatically. any electrical
afscontinufty of 0.1 ms or greater duration.

f. Measurement after vi brdt ion: DC rPSi StdnCe shall be measured as
spec{f ied in 4.7.5.

3. Examination after :est: Resistors shall be exanlned for evidence of
mechanical demaqe.

4.7,18 Life (see 3.24). Resistors shall be tested in accordance with me K.ca
108 of MI L-S~ -202. T he followlng detatls and exceptions shall apply:

a.

b.
. . . .

c.

Method of mounting: Rests tors shall be mounted on liQhtwe{9ht terminals

(see figure 6). ~he effective length of each terminai shali be 1 i.cn
(25.4 mm). Resistors shall be arranged so that t h e temuerdture of any

other resistor shall not appreciably influence the temperature of any
resistor. The voltage at the resistor terminal shall be at leost 95
percent of the specified test voltage.

Test temperature:
. . ... ,..- -,.? . .. . . .. ~.-. .,..., —... . .

!1) Qudlificatior, inspection: 125-C *5-C.

(21 85-C power rating: ‘85-C *5” C.

(3) 25-C potier rating: 25-C *5:C.

(4) Failure rate level determination: 125° C *s”c.

lniti.il measurements: Measurements may be made inside or Out!. ice the
chamber.

(1)

(2)

Ill%<de Cllamb.?r: Xhen measurements are made inside the chamber, the
initial dc resistance shall be measured after mounting at the
applicable test temperature, after temperature stabilization, and
within 8 hours of exposure of the resistors to the test
temperature. This initial measurement shall be used as the
reference temper dtur. e for. all-s ubsequent<m easurements under the
same condfci on.

Outside-chamber: When-measurements are-made outsfde the Cbambe. ,
the initial dc resistance shall be measured after mount in? at tne
-Oom :empnrdt u-e. Th!s fr; :fa! Te?:urenent :*all De ::ee :s :’+
reference temperature for all subsequent measurements under the
same condition.

Downloaded from http://www.everyspec.com



HIL. R. J22A

,,

c.

e.

f.

9.

ODe rating conditions: Rated dc continuous wo. ktng UOltage, or filzerea
or .onfilte Fed full have rectiffe!t ac voltage shall be appljed
intermittently, 1.5 hours on and 0.5 ho. r off. fOr the ac, c,lic ADle II Umbe V

of hors (see 4.7. 18 f]. and at the applicable test temperature. ‘On
;i me” shall be three quarters of the total elapsed time.

Gfi -
Ouring the

cycle. the voltage shall be regulated and controlled to maintain *5

DerCenl of the rated continuous work(ng voltage.

Test condttion: TU’O thousand hours elapsed time for Qualification
inspection with all samples continued to 10,000 hours: 2,000 h ~ u r s fcr
85-C and 25-C power rating; 10,000 hours for failure rate level
inspection group C.

(1) Oualffi Catf On inspection: DC resistance shall be measured ?t the
~ngogf+~~e 0.5 hour ‘off” Periods after 250 .48, .0, 500 ‘aO, .0.

-O, and 2,000 ’12, -O hoUr S have elapsed.

[2) ix:endea life test fnp: OC resistance shall be measured at the .?nfl
Of the 0.5 hour ,“Off periods after 250 .48, -0, 500 ’48. -O. 1,000
-45, .0, 2,OOO +72, .0 and every 2,000 .96, -O hour% thereafter
until toe requires 10,000 hours have elapsed. Measurements shall
be made as near as possible to the speclf(ed time but may be
ad Jus ted so that measurements “L=ed not be made d“rj”g oth.?v than
normal workaays.

(3] $leasuvements O“ts+de of the chamber: When measurements are maae
Outsise the chamber, resistors shall be outside of the chamber for
a mjn imum of 45 Ini”utes ana stabilized before meas”remeni.

E.aminatlon after test: Resfstors shall be ezaminea for e.ldence c<
mechanical Oamage,

4.7.19 Storage life (see 3.25) (resistance values from 100 ohm% to 50 kll.ahns,
inclusive).

4 .7.19,1 Storage conditions.

d. Resistors u“dpr test shall be stored at room condfti~ns of 15. C LO 35”[
temperature, and from 15 percent to 75 percent relati, c humidity.

b. Lapsed time:

{1) OC resistance shall be measured before and after resistors have
been subjected to 2,000 hours of storage conditions for
qualification.

(2) 0[ resistance shall be measured before and after res(stors have
been subjected to the 2,000 to 10,000 hours of storage conditions
for group C inspection with readings at each 2,0C0 .95. -O Zours.

4.? .22 ?{; h :<zze~~:xre c.xpc:. re C;se 2.2EI.

d. Mounting: Resistors shall be mounted by their normal mounting means.

b. Initial measurements: OC resistance shall be measured as SPec~f ied ‘n
4.?,5 at room ambient conditions.
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c. Procea”re: Following initfdl VE. SI Stance ~easuveu, ents. resfstor~ ~haII
be placeo in a cnamber maintained at 175-C .5-C, .o’C for power ,gting
:;~ve 4,. at 150° C .5 -[, .O” C for power rating curve B, and at 125 C

c, -0 C for power rating curve C for 2,00LI houvs with no lodd applieti.

a. Measurement during test: 25o .48, -O hours.

e. Final measurements: After removal from test chamber, resistors shall be
permitted to stabtlfze at room ambient temperature. Within 6 hours
after remo”~), @ielectric w$ttistanding v.altdge. insulation resistance,
and ac resistance shall be measured as s~eciffed in 4.7.12, 4.7.13, ana
4,7.5, respectively. Resistors shall be e~amined for evidence o?
mechanical damage.

4..7.21 Maximum allowable reactance [see 3.27). The inherent reactance shall
be m~a$urea aS foil Ow::

a. Measure w<th a test instrurne”t havfng an accuracy measurement of *5
percent.

b. TeSt frequency (see table I).

4.7.22 turr.?nt noise (see 3.28), Current noise shall be measured in
accordance ‘a Itr! method Jou of UiL -s70-202.

C. 7.23 Vol Cage coefficient [1,000 ohms and over) (see 3,29). Qe$istovs shall
be testes In accordance .?th methoa 305 of MI L.s TD.20Z. T he continuous .orking
voltage shall be as specified (see 3.1),

~ ..7,. 2e. Fungus (see 3.31). Resistors shall be tested in accordance w~th methoc
505 of HIL-S7O-61O.

4.7.25 Thermal [MF (s~e 3.30).

4 .7.25.1 Hountin
6ePth of 0.5+12.7 mm) from the boay in the test apparatus of figure 5.

Resistors shall be mounted by inserting one lead wire to a

The other lead shall be connected to o“e terminal of the test instrument by d
solid cooper wire. The test instrument shall be pl acea at least )8 inches from
the apparatus to avoid IInaue heating.

4 .7.25.2 Test instrument. Keithley model 155 rmicrovoltmete. or equivalent,
having a Sensltlvlty of at least 1 micro vo~t full scale and an Input impedance of
at least I megohm.

d. 7.25.3 Procedure.

a. The veslstor shall, be mounted in the teSt block wfth the apparatus at
ambient temperature (see figurt 5 and 4.7.25.1).

b. The temperature of the block snail be raised to approximately 5°C above
ambient. Aftev the temperature has been stabilized for at least 5
minutes, the thermal out Dut voltaqo and the temperature of the ~loci
shall be measured and recordec. -

c. The t.?mpera:ure shall then be raised :0 approximately 10” C above
ambient, ana the thermal output voltage and the temperature shall De
measured ana recorded after the temperature of the block has stabilized
for 5 minutes, minimum.
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A -1 POLARIZING

9TRAP 7

Mo. vtinrj straps for ax {al leaded resistors.
.. ... . ..

IJEAO

To
METAL 9Tt=f APs AlETAL

STRAP

\ 7

))
>

)

L RESISTOR LEADS

Mf. tal strap assembly for radial leaded resistors.

FIGU; E 2. Mounting straps for nmisture resistawe, die’, tctric sith; tantirg

voltage, and insulation resistance tests.

>~
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.2s0(8.3s) MOUMT, MO .019 TAMCE (T” P)

..,, . . . .

!!l L. R.122A

rCEUEWT, CL4MP OG RESTRAINT
USCD SMALL NOT cXCCEO ,/7.
OF OIAWtITER o , BOO,

--l I--=’:J::)-lM” ,

, ~~ ,=+f?4-
CEUEN1, CLAMP O“ “E9T”a, N, “SED
NOT KXCEED t!OOY LENOTM

Mo u n t i n g means for azfal leaded resfstor$.

!::XZ:
1. Dimensions are in inches.
2. Metric equivalents are in parentheses.
3. Metvic equivalents are given for general information only.
0. Followieg test, resistors shall be unmounted and examined for mechanical and electrical

damage.

FIGURE 3. mounting for shock And vibration, hign frequency tests
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Na e rLAT wanMEn

RaCs, PNCNOLIc
L ’ f

. , s 0 - s 1 “ “ c . - Zm

HE X u “ ’ ? C I I I ASS

FIGURE 4.

+ .00, L,46_,004 OIA .004 G; A

OETAIL A

-4-

Suqqested mounting lug arranqetr.ent for life test.

?:
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Inches mm
.003 0.08
.004 0.10
.Ooa 0.20
.018 0.46

f39d 2.39
.!38 3.51
.145 2.68
.!56 j.96
.312 7.92
.375 9.52
.562 lt.27
.625 15.88
.835 22.22

2.OOO 50.80

NOTES:
1. Dimensions are in inches.
2. Unless otherwise specified, tolerance is ●.015 (0.38 mm).
3. metric equivalents are. given fov general information only.

4. SOIOer lug, tinned brass in accordance with Catalog No, 2641: Cinch Manufacturing?
Corun.ation, Chicago, II. . or omJal.

FIGURE 4, Suggested omuntfng lug arrangement for life test - Continued
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TCBT RESISTOR ?’, P
RAOO. I. LEAD

>
q

EOUALLY SPACED

HOL E SHA L L OE , 0 0 2
I NCH GRE A T ER TH a N

: b 0 “ . , . . : :
TMC ❑ a X I MUM L CAO

0 0
0

7 t i e 1 7 u 0 u E T t R

fIBEn GLa9s wAs.cm
.062 WIN THICKNESS
(MEAT SMIELD 1
(SEE NOTE 31

.s00= .0!s

ulcnOvoL,”~T~li
4.e5

?-

+.0!5

L

.

COMUON GROUMD
PO, MT

DIsTANCE

I “-h----- l! f iMICROVOLT”CTEFI

Cl-L r ‘ O ” ” ” : , . * ,

- / COPPER

I MOT PLATE

(SEC NOTE 31

1

FIGURE 5. Thermal E14F test apparatus.

c .3
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Inches
.002
.015
C62
.180
.500
1.000
1.850

0%5
0.38
1.57
4.6o

12.70
25.4o
46.99

)1011s :
1. Dimensions are {n {riches.
2. Metric equivalents are given fov genera) information only,
. . Centrally located washer on lead Insertea in test jig.

FIGURE 5. Thermal E~ test apparatus - Continued.
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0. h tnira thermal ovtvu:
the temperature of the
ambient,

e. plot mic. ovolt thermal

MI L- R. 122A

voltage shall be measured as in
Dlock shall be apDr.aximately 15

4.7.25.3c except
degrees above

cutvut soltage asainst the recorded differential
temperature above ambient of the three Lest pofnts and draw a best f~t
straight line through these po<nts.

f. The slope of the line determined in ~.T.2fi.3e f$ the thermal [MF in
microvolt per “C.

4.0 b.queou s.eztract. conduc tivity test procedure (see 3.5.1}.

4,6.1 Outl<ne of method. The sample is extracted with hot water. The
conductivity or electrolytic surfdce contaminants 1s measured with a COn GuCtivi K:
>ridge cr resistance indicator and compared with a distilled-water blank.

~.b.2 Apparatus.

4 .8.2,1 Conductivity brfdge, A conductivity bridge or resistance indicator
shall be C.a Pdble of measuring resistance up to 100.000 ohms. Ui thin the range of
0.3 to 30,000 ohms inclusive, the dccurdcy of ddju~tme”t shall be 5 percent.

6 .8.2.2 Condensers. Two bayonet water co”densnrs or condensers of any tyPe
:r, at will prevent evaporation in the extraction flasks.

4 .5.2.3 Constant-temperature bath, A water bath maintained at 25-C *C.5” C,

4 .8.2.4 Beakers. Two acfd alkali resistant $la SS, 125 milliliter [nil.
t,a]l.fern bea, e.r.s..o rehny-~eakevs-o f..such..d $mens{on~ that when the dip.?.y~l cell
is imme-spd in 10@ ml of liquic contdinea therein,
covered.

the eiectroaes at-e iu:ly

4 .0.2,5 Flasks. iwo ac ia anti alkali resistance glass, wise mouth flasks, SG
shapea tndt~imum of 100 mi of wdter will completely cover the sample.

4 .8.2.6 Thermometer. h thermometer having a range of .5-C to .50” C inclusive,

graoudc.?d in O,l”t, intervals lfo, constant-temperature bath).

4 .8.2.7 Conductivity ce~l. h dip type cell hi:h ~latlnum electrodes sec”re~:
mountea ana adequately protec tea so that the{r relative positions s h a l l n o ~ b e
a f f e c c e a b y h a n d l i n g o r mo d e r a t e jarring. The area of each electrode shall be
not less than 2 square centimeters (cm2), The cell shall be so constructed
that the electrodes shall b.? completely immersed upon dipping the cell into the
Iiquia medium and the cell constant shall be 0.1 reciproca\ cm. The el ectrodes
shall be Placin{zed (in accordance w{th d .8.2.7.1) {f the measurements arc maoc
at low frequency (60 cycles). At a frequency of 1.000 cycles. this precaution is
unnecessary.

4 .8.2.7.1 Preoarat40n and calibration of conductivity cell. If unplatin?zed,

Cledn d new cell with warm chronic-acid solution,
bat e..

wash thoroughly with d:stille$
and rinse with alcohol I.< ?t her. If t~f elc:rcic; are :l~ea.di

pldtlnizea. omit the chromic-acid wash. To platinize the electrodes. fmmer$e the
cell in a solutlon of 3.0 arams (a) of chl OrODlatinic acid and 0.010 q of Ieaa

:de;::ec;~ & :Im;:u:::tihed .aier. Electrilyze, using a current 6in5ity of 30
reversing :he current every 2 mtnutes. Uash the

electrodes thoroughly with distilled .dter. To test for completeness of removal
of electrolyte, imme~se the cell in 50 ml of distilled water and measure the
resistance initially and at
occurs. reoeat the washin~.
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in use. 70 determine the cell constant. place a beake? contain~ng 0.01 molar
Dotassi. m solutjon in the constant-temperature bath maintained at 25-C s0.5” C.
After thermal equilibrium is established, measure the resistance of this
solution. Uh e n t h e c e l l thermal equilibrium is ●st*blish.?d, measure the
resistance of tnis solutl on, The cell constanz K , n a y b e c a l c u l a t e d a s follows:

where:
R.
c.

K, CxRpercm

Resist ivity in ohms.
Conductivity ~f the potassium.. chlor solution (the value for C at 25°C
is 1.41x 10- s{ emens (mhos) Der cm).

4. 8.3 Reagents.

4 .8.3.1 Dfstfl led water. Prepare double -ti ist il led water for use <n preps.inq
both the extract and the potassium solution. The second distillation $s made
over alkalfne permanganate. The conductivity of water prepared in this manner
shall be not more than 2.5 micro stemens (micromhos) per cm at 25 C *0. S”t.

4.8.3. z Potassium-chloride solutf on. Prepare a 0.01 moldr soiution w~ch
redgen t-grade potassium chloride whjch has been dried for 2 hours at 100 C.
After cooling, dfssol. e 0.7455 g gf dried salt in distilled water and make UP to
I liter in volumetric flask at 20 C.

4 .0.4 Procedure.

a. Place an unbroken sample or samples with a minimum surface area of 5

square inches fn a suf table flask so that a ,maximum of 100 ml of bciling
distilled water w(11 completely cover the. s.amPle. Prepare a blank,
us ins a like nmount of distilled water in the equivalent flask, ana .ith
both sample and blank proceed as follows: Place Co”de”sers In position
and heat the contents of the flasks to boiling. Continue boiling fcr 5
to 10 minutes. Care should be taken in this operation so that the
sample remains unbrokefi.

b. Trd”sfer the sample and the blank to the 1?S ml, tall-form beakers aod
plug the be biers Uith ruober stoppers covered w$tn either aluminum fcil
Gr tf” fofl. Place the beakers in a .ater bath at 25-C *0.5” C.

c. AS soon as tnermal equilibrium is established, place the dio-tyve cell
in the extract solution, makfng certain that the electrodes are

completely immersed. Measure the resistance on the most sensitive scale
of the bridge. Move the cell up and down in the Sol Utf On Several tlmPS
and repeat the measurement. rfnse the cell thoroughly in distilled water
and gently shake off any water of the surface. Correct the conductivity
of the extract solution for the blank. Test at Ieast. two Spectmens. [f
the conduct fvit(es on the dupl<cate specimens do not agree.within 10
percent, repeat the determination.

4. .8,5
w.

The Conduct lvfty shall be reported in micro si emens p.?r cm for a
sample having a minf mum of 5 square fnches surf aCe area, .

5. PACKAGING

5.1 Packaging requirements. The requirements for packagfng shall be in
accordance . I t h MI L-R-~

6. NOT,!S

(This section contains In forma tfo” of a general or explanatory nature that may

be helpful, but is not mandatory. )
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6.1 :n tended use. The resistors coveved by this specification are jntenae~
for use In dppl lcd LfOn where high Precision ana stability are ,equ ired.

6.2 Ordering data. Acquisition documents should specify tne following:

a. Title, number, and date of this specification.

b. issue of DODISS to be cited in the solicitation, and if reau ired, the
specific issue of individual documents referenced (see 2.1).

c. Optional : Requirement for n.atlflcation of ezteeding change of
resistance in excess of that specified in 6.5.

6.3 0u81ificdti on. Mith respect to products requf ring qualification. awards
will be maae only for products which are, at the time set for opening of bids,
Ouhllf ied for inclusion {n the applicable qualified Products list whether ?. no:
such proaucts have actually been so listed by that date. The attent{on of the
contractors is called to these requirements. and manufacturers are urged to
drrange to have the products that they propose to of fev to the Federal
Lavernment , tested for qualificdtlon in oraer that tney may be elfglble to be
awarded co. tracts or pIIrCrIa Se orders f o r t h e p r o d u c t s c o v e r e d b y this

specification. The dctiv it] responsible for the quail fled Droducts list is the
Naval Electronic Systems Command; however, information perta{nlng to

‘ficdtian of products may be obta<ned from the Oefense Elect von$cs Supply
~:~:~r (OISC. E), 1507 Iiil mingtoo Pike, Dayton, OH 45444.

6.4 Selection dnd use in fomnati o”. Equipment designers should refer to
M: L. ST D. 159. Resistors. Select Ion dnd Use of” for a selection :f standard
resistors types and values for dny new equipment design, All ,: Dlicatio” and use
information concerning tnese ~.e.sisters are also provided fn M:. .jTD-l 99.

. . ..L. . . . . . . ---

6.5 Life test measur?me”z points a“d requireu,e”ts. All known users of
resistors From the affected lots should be notif!ed, where such notification is
requested under 6.2c, whenever the change in resistance exceeds the following
values at the Specifl.ed measurement po{nt:

a. 0.0S percent AR ax 250, 500, 1000, and 2,000 hours.

b. 0.20 percen: AR at 4,000, 6,000. 8,000. and !O .000 hours.

c, C.1O percent LP. at 2,9@0 hour: and 0.40 percent AR at 10, C2O hours for
power rating curve C.

6.6 Production lot. A production lot cons fsts of Parts manufactured from the
same basic raw materials, processed under the same specification and procedures,
and produced with the same equipments. Each production lot of parts should be d
group joe”tified by d common manufacturing record through all significant
manufacturing operations, including the final assembly operation, such as Cas$ng.
herme Lic sealing, or lea4 attachment, ra. xher tnan painting or marking. for
ex. dmple.

6.7 Elect rosld tic charge from packaginq. Under several combinations of
. . ... Giti G..> , :r, csc resls Lors, v0L*d9e0 ,u05eiy ,n poiytnylene oags. can be
e]ectrlcally d a m a g e d , b y . s I e c t r o ! t a t j c c h a r g e s , a “ a drift from s p e c l f i e C v a l u e .

Users should consider this phenomena *hen ovdering or shipping resistors.
ml L- fI.3g032 specifies preventive packaging requirements.

6.8 Subject term (key word) listin~.

Resistance

Ohm

I
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APPENo IX

PROCEDURE FOR QUALIFICATION INsPECTION

10. SCOPE

10.1 This appendix detafl$ thp procedure for submission of samples, with
related data, for qualification inspection of resfstors covered by this
specification. The procedure for extending qualification of the requlrea sample
to other resistors covered by this specification is also ouilfned herein. This

a?vendix is a mandatory Part of the specification. The information cantaine6
herein is intended for compliance only.

20. APPLICABLE DOCUMENTS. This section is mJt applicable to this apoend it.

30. SUBMISSION

30. ! Samole.
‘ ‘amp” ““’”7 !

a“, s Pacification resistance t.alerd”c.? in eat”
Styie an~acter~stlc for wh ch qua if fcation is sought shall be submitted d“d
sub; ec ted to the {nspect ion of table VII. Sample size sutmnisslon ana
distribution shall Oe as spec if fed in table XIV.

!. addition, sample submission

a. Oualificdtion tG closer

30 additional samples

s required under the follo. tng Condi:<ons:

ol.erance than submitted above is desired:

1

10 high Vdl UP,
of the closer tolerance 10 critichl or nearest critical. .._,
to be qualified to group ,.’, lo.low- value!
! of table v:!. .

---
b. Hermetically sealed resistor style cc. be qualified by no.hermetically

sed led resistor Style submission:

30 additional samples
~

J

10 high value,
of characteristic [ 10 critical or
to 5r0up5 1. !1, Ii!, 10 low value.
and IV.

f.5

nearest crit:c al.

. .

,,,, .. .
1
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APPi NDIX

TABLE XIV. Sample size submission ana d{stvfb. ti on.

Qualification sample S.U
I

ss {on

Group I
1 2 any value group 1A I

1

I
then divide for grou~s Ii
through VII inclusive:

Group 1A

Group [1

nearest critics

Group 111

I
86 highest value

}2 any

10
30 lC

10

30 1:
:0

10
30 10

10

value

nigh vaiue
critical or
low value

high value
crit$cal or
low value

high value
critical or
low value

nigh value
critical or
low value

high .alue
critical or
low value

high .al. e
critical or
low value

76 cr {t ical or neaves:
riti cdl

86 lowest valuenearest critical 1/

Group Iv

“e* vest critical ~[

560
Croup V

nearest cri

Group Vfi

I
1102.. . . . . . .

--h
icdl -AI

./ -
34
34.
34

I102 nearest critical ~f

GCCUD VB

nearest critical 1/
I
I i02

I
I

I

t

I
I

I

!

I

I

I
I

high value
I 30 10 critical or

10 low value
I

Group VI

nearest critical 1/ i

Group VI I
1

la

1 34 high value
I102 34 critical or nearest critical 1/ i

3C )0” value
-j

1 I

i Grou P VII!
I 20 10 nigh value
I !0 low value J

Al If no critical value is specified. the samples shall be eqUally d<v ided
between he highest and lowest resistance values submitted (see table XV for
critic~l resistance values applicable to 125 C wattage ratings. For 85”:
and 25 C resistance val L,es to be determined at wa:tdg~ a,-, : vol:age spec~f ied

(see 3.1
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TABLE XV. Crit{cal resistance value.

MI L. R-122A

APPENDIX

I Deta{l I Resistance I
lsDecif{cat ion I (megohms) I
! MI L. R-1z2/l I o 3 G
I fll L-!4-l Z2/3 I 0:3:0 I
I MI L. E.122/lo I 0.267 I

30.2 Test data. When inspections and tests are to be gerformed at a
Government laboratory, prior to submission, all sample units shall be Subjec:ed
?0 all of the tests inoicatert as nondestructive in table VII. Each submission
Snail be accomplished by the test data obtained from these tests, The
per forma”cc Dt the destructive tests by tne contractor on a duDlicate set of
Sam Dle units is encouraged, although not Veq. ired. All test data shall be
submitted fn auplic ate.

30.3 Gescri Dt ions of items. The contractor shall submit a detd iled
tiescristlon of the resistor% being submitted for inspection, includlng materials
uses for the resistance element and the protective enclosure or Coat{ng and ledo
material. After Q.dlffi C&t{On has been granted, no changes shall be made in
ma:.srials, desfgn, o? construction withour prior .otfffcdtio. to the qudlifyins
.lCtlv, ty.

40. EXTENT OF 0UAL1FICA710N

40.1 [r ten: Or ~,.,The .resf stance ran9e included in tnequalification.
Gtia”l-rfizat ion of any one resist or”’style “will be between two adjacent resistance
values trtt >ass the oualificet ion inspection. Oualiff cation will co. er only :Pe
resisl Or. :y. De.s ,cove, r.ed by. the. description of 30,3. .!xcept as sPecified in 30.13,
Se>ard:e Submissions are required for each protective coating or enclosure .sfia.
O.dlificdt ion of one ‘hard cteris tic is the basis for Qualification of anotner
cha~tcteris tic, as indicated in table XVI. Also. quallficdtion of the lower
.esl stance tolerances shall qualify the higher resistance tolerances $5
accordance with table xVII. Oualfffcdt ion between failure rate levels shall be
<c acCOrddn Ce with table XVIII. Obalification of the hfgher Power rating curve
stall Qualify the lower power rating ‘u~ve in accovddnce with table x17.
?,, alif ic at ion b.?tw E..Qn reactance limits shall be in accordance with :asle XX. .A3
a requisite for extensfon of qualification, as described herein, 3etween
cbdrdcter is tics, tolerances, resistance Val IJe S, fd ilure rf. tes, reactance limits.
an$ power ratinq curves, the product involved must be manufactured us{ng the same
fac$lf ties, processes, and materials (excludf”g lead material) as the product

originally submitted for qualification.

“TABLC XVI. Extent of qualification.

iChdracteristic i Characteristic qualified i
S.=:ti ::C.5

1 I I
I G IG, Y,O, A,[,8, F,CI

IY. o, A, E, B,F, C
;I 10, A, C. B,f, C I
A IA, C, B.F, C

I E lE, B,f, C I
B IB, F,C

1 F IF, C I
I c Ic
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APPENDIX

T.4BLE XVII. [, tent of qualification of resistance tolerances

, (
~ Resistance tolerance / Resistance to Iera. cE QIJalIf$efl [

subm{t ted
?

I
t

I I I
I .005 1.005, .01, .05, 0.1, 0.5, 1.0 I
I 1.01, .05, 0.1, 0.5, 1.0

::; 1.05, 0.1, 0.5, 1.0 )
I 0,1 m::, ()::, 1.0

0.5 I
I 1.0 11.0’

I Failure rate level I’dill qualify failure rate level !
I

I .001 I
.01

. .C1. .1, 1.0
I ::!: .1, 1.0

/ J I .1, 1.0
1:0 1.0

Tk8Li xix, E* tent of o.alifl cation of power vatinq curves.

i I I
I Power rdting curve I Will qualify power rating curve I

+
(

I T
A A, B, C

I B, c
: !

I
( c

I
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APPENDIx

TABLE XX. Eztent of qualfficdt{on of reactance llmits.

1 I r
~Reactance limit code ~ Hill qualify reactance limit COde I

I L I A through S I
M A through K and M through S

I N I A through K and N through S I
P A through K, P, and S

I I I
I F A through K, and S I

G A through E. G through K, and 5 I
I H A tnrough E, H tn rough K. and S 1.

I J A through E, J, K, and S
I

I A I A through E. K anti S
B B through E, K and S

I c I C through f, K and S i
D D, C,K. and S

40.2 Exte”tlon of .qualiflc,ition between associated detail specifications.
Qualification between assocl.a ted detail I
table XXI.

specltlcat~ons .11 be In accordance with
Associated detail specifications “Ot shown in the table qualify

separately.
. . . .. . .. . . .. . -. . - . -,---,---- .. ,- -. . . . . . . .. .

..-..~~a.LE Xkl . Extent of. qualifi cation .detail specific atio~.. .— -- --- ------ . . ..—

I Assoc>ateo 1 d,ll a“dlif y assocld ted detdll I
Ioetail specification I specification I
1
I I I
I FIIL-R. 122/l \. f41L-R- 12211, MI L- R.122/3, MI L. R-l ZZ/l O I

I MI L. R. 12213 i MI L- b!- 122/3. MI L- R.122/10 I
I I I

MI L- R. 122/lo I $fl L-R-122/lo

~1 For hermetic style to be qualified by nonhermettc style,
see 30. lb for additional samvle Submission.

I -49
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CONCLUDING MATERIAL

custodians:

Army - ER
Navy - EC
Air Force . 8S

Re”vie. activities:
Army - AR
Navy - &S, OS
Air Force - 11. 17. 99
OLA - ES

Preparing activity:
Navy - EC

&gent:
DLA - [S

[Project 590!. 11621

User activities:
Army . AT. AV, ME
Navy - CG, MC
Air force . 19

50
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