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NOTE: The document identifier and heading has been changed INCH - POUIND

on this page to reflect that this is a performance specification.

There are no other changes to this document. The document identifier MIL-PRF-83401F
on subsequent pages has not been changed, but will be changed the next ¢ October 1989
time this document is revised. . SUPERSEDING

MIL-R-83401€
9 March 1987

PERFORMANCE SPECIFICATION

RESISTOR NETWORKS, FIXED, FILM,
AND CAPACITOR-RESISTOR NETWORKS, CERAMIC CAPACITOR AND
FIXED FILM RESISTORS, GENERAL SPECIFICATION FOR

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

1. SCOPE

1.1 Scope. This specification covers the general requirements for hermetically sealed (see 3.10) and
nonhermetically sealed networks. These networks consist entirely of fixed, film resistors or, fixed film
resfstors and multilayer ceramic capacitors. They are primarily intended for use in electronic circuits.

1.2 Classification.

1.2.1 Military part number. Networks specified herein (see 3.1) shall be identified by a military part
number which shall consist of the basic number of the detail specification and a coded number. Each detail
specification covers a different network style. The number shall be coded to provide information concerning
the network characteristic, resistance value, resistance tolerance, and schematic. The military part number
shall be in the following form with a coded number derived as indicated:

M8340101 H 1002 J A
| !
| {
| i ] |
Detatl specification Characteristic Resistance Resistance Schematic
number (indicating (see 1.2.1.1) {see 1.2.1.2) tolerance (see 1.2.1.4
MIL-R-83401/1) {see 1.2.1.3) and 3.13

1.2.1.1 characteristic. The characteristic is identified by the single letter C, K, K, M, R, V, or ¥ in
accordance with table I.

| Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
| use in improving this document should be addressed to: Defense Electronics Supply Center,
| AYTN: DESC-ELDM, 1507 Wilmington Pike, Dayton, OH 45444-5765, by using the Standardization Document

! Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

S

AMSC N/A FSC 5905
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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TAPLE 1. Characteristics - Continued.

E SymboT T

Test or condition I l h I | ! Units |
| Y 1/ lcy 1ve/IlH2/ | K2/ M2/ 1 R2/) . ]
] 3 | a) | I | | ]
I | | 1 ] I | ] T
| Vibration, high frequency (see 3.22} aR 1#,02 [+.25 1+.25 |%0.25 |#0.25 |+0.25 {4.03 | Max{mum percent i
| sRatio |#.02 +,03 0.3 | 4/ a/ 4/ 1:.02 | change in resistance |
I ] | | (0.0l ohm additional |
! i T allowed for |
I Life {see 3.23) aR *,05 +.10 1+,10 [*0.5 |£0.5 |#2.0 |¢.1 | measurement error |
| aRatio [#.025 |+.03 |+.03 | &/ 4/ 4/ 1¢.03 | and, when appli- |
I [ | | | cable, maximum |
. | ! T [ percent change in |
| 26°C power rating (see 3.23.1) aR +.05 £.10 [+.10 [%0.5 [20.5 122.0 [*.1 | resistance ratfo |
{ aRatio [+.025 [+.03 |[%,03 = 4 | 4 | 4 |It.o3 1 ||
[ | | | | |
| High temperature exposure (see 3,24) aR |%.02 i£+.10 2,10 [#0.2 (20.5 |#1,0 [|+.05 | [
| aRatio |#.01 £,03 [+.03 | & & 1 A (202 | |
| - e |
i Low temperature storage (see 3,25) aR [+.01 +0.10 [+0.10 |#0,1 [20.25 |#0.5 |+.03 | |
| aRatio |+.01 20, 02 0,02 | 4/ 4/ 4/ 2,02 | [
! | | | |

I |

i Insulation resistance (see 3.18) {10,000 |10,000/10,000/10,000110,000{10,000110,000 Megohms }
| | ! | [ I I
| Resistance tolerance and, when 1.005(V) (0.1(B)10.1(B)I0.1(B)10.5{(D)I1.0{F)|.05(A}| |
| applicable, resistance ratio 3/ |.01TY |o.8(D)]0.5(D)]0.5(D}|1.0{F)[2.0(6)].1(B)} | percent |
| accuracy (see table V) ~ ].05{A} 11.0(F)I1.0{F)I1.0(F)|2.0(G}!5.0(J)L.5(D} | |
} 1.1(8) | | | 15.0({J}| | | |
| F.5(D) | | | | I | i |
| 11,0(F) | | | | | | | {
I I I | | 1 I | I I

1/ Hermetically sealed resistor network shall conform to the requirement specified

in 3.10,
requirements.

Nonhermetically seated resistor networks
of 3.10. Characteristics H, K, M, R, or
requirements,

3/ See 3.9.3.

I/ MNot applicable,

These units may be furnished to meet characteristics H, K, M, and ¥

are those not meeting the requirement
V shall not be furnished against C

4T0%E8-Y-11W
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1.2.1.2 Resistance.

1.2.1.2.1 Four digit resistance designation (all resistor values equal). The
four dfgit resistance designation 1s applicable to all resistance tolerances. The
nominal resistance is identiffed by four digits; the first three digits represent
significant figures and the last digit specifies the number of zeros to follow.
When the value of resistance is less than 100 chms, or when fractional values of
an ohm are required, the letter "R" shall be substituted for one of the
significant digits to represent the decimal point. When the Jetter “"R" is used,
succeeding digits of the group represent significant figures. The resistance
value designations are shown in table II., Standard values for every decade shall
follow the sequence demonstrated for "10 toc 100" decade in table IV. Resistance
values not listed in table 1V for the appropriate resistance tolerance shall be
considered as not conforming to the speciffcation. The resistance values for
tolerances ¥, T, A and B may be any value within the limits specified in 3.1, but
it is preferred that values be chosen from the "B" and "D" columns of table IV,

Although resistance tolerances “G" and "J" normally require less than three
significant figures to adequately describe the true resistance value, for the
purpose of this specification, the nominal value shall be three significant
figures followed by the fourth digit to signify the number of zeros to follow.

1.2.1.,2.2 Three digit resistance designation {(all resistor values equal)
{(inactive for neéw design]. The three digit resistance designation 1s applicable
to tolerances G [#Z2.0 percent) and J (+5.0 percent). The nominal resistance
expressed in ohms is identified by three digits; the first two digits represent
significant figures and the last digit specifies the number of zeros to follow.
When the value of resistance is less than 10 ohms, or when fractional values of an
ohm are required, the letter “R" shall be substituted for one of the significant
digits to represent the decimal pofnt. When the Tetter "R" is used, succeeding
digits of the group represent significant figures. The resistance-value
designations are shown in table III, The standard values for every decade shall
follow the sequence demonstrated for the "10 to 100" decade in table IV, The
three digit resistance designation is for Army and Air Force use only.

TABLE 1. Designation of resistance values for resistance tolerances
of U.10, 0.50, 1.0, 2.0, and 5.0 percent.

Designation Resistance ohms

1 ] |
[ | j
[ ] i
‘| 1RGO to 9R88 inclusive | 1.00 to 9,88 inclusive |
| 10RO to 98R8 inclusive | 10.0 to 98.8 dnclusive |
| 1000 to 9880 inclusive | 100 to 988 inclusive |
| 1601 to 9881 inclusive | 1,000 to 9,880 inclusive |
| 1002 to 9882 inclusive | 10,000 to 98,800 inclugive |
{ 1003 to 9883 inclusive 1 100,000 to 988,000 inclusive l

1004 to 9884 inclusive 1,000,000 to 9,880,000 inclusive

1.2.1.2.3 Resistance designation for network schematics W, J, N, and X. For
network schematics H, J, N, and X, the four digit resistance designation becomes a
code indicator with the first digit being an “A" and the following three difgits a

code number indicating a resistance combination described in the applicable detai)
specification,
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TABLE I11. Designation of resistance values for resistance tolerances
of 2.0 and 5.0 percent, 1/ 2/

| | |
| Designation ] Resistance ohms |
1 1 |
| 5R1 to 9R1 inclusive | 5.1 to 9.1 inclusive |
| 100 to 910 inclusive | 10 to 91,0 inclusive |
] 101 to 911 inclusive ! 100 to 910 inclusive |
| 102 to 912 inclusive | 1,000 to 9,100 inclusive |
| 103 to 913 inclusive | 10,000 to 91,000 {inclusive |
| 104 to 914 inclusive | 100,000 to 910,000 inclusive {

1/ Three digit resistance designation 1s inactive for new design,
7/ Three digit resistance designation {s for Army and
~ Alr Force use only.

TABLE IYV. Standard resistance values for the 10 to 100 decade for .005, .01,
05, 0.1, U.5, 1.0, 2.0, and 5.0 percent resistance tolerances, 1/

Res{stance tolerances

[
"B10.IT 1 TG 12.0] 11 B (0.11 1 TG (2.0 ITB 1) | & (2.00 |
| b(0.5) | F{1.0) | J (5.0) |1 D (0.5) ! F (1.0) Fo(5.0)110D 8) i F {1.00 i J (5.0} |
| | } It 1 1 I i 1 |
| 10.00 | 10.00 ! 10.00 | 22.90 | --- } --- i 49.30 | = | -== |
I~ I0T0 T = T == [T 23.20 ¥ 23.20 I --—- Tr 3.9 T #9.30 T --- |
o020 T I0.200 T =-- 1T 23.30 [ -—-—_ 1 o= fI 5050 T --- | --- i
FIOA0 T === T === 123,70 | 2370 T === T1 --- 1 --- ] SI.00 1
oS0 T I0.50 1 === I 28,00 | --- 1 28,00 Il =l.1U 1 ol1.i0 | --- I
IO T —=- T <= 11 .30 | 23.30 1 _--- 11 51,70 T =" T --- 1
o T I0 70 T T T %80 T -—- 1 -—-- 1 5230 T 530 T --- 1
1090 T —o- T <= 11 2%.90 1 25.90 1 - 11T 53,001 ---_"T --- 1
—ITor T IT00 T IL00 1T 25.20 1 --- T --- JT 53.50 1 53.80° 1 ~--- T
FITI0 T == 1 -—=—- 11 25.50 T 25.50 T --- 1T 5820 T --- 1  --- |
I~ IT30 17 I 1 -——~ I &5.80 1 === 1 ~--- I 5%.50 | 54.90 |  --—- !
I IT30 [ --- 1T 26.10 I 26.10 F --- 11 55,60 1 --—- T --- 1
I—TIT.50 1 IT.50 —- 7630 T <== T === 11 __=—== 1 —=— T 55,00 1
170 [ --- ——- 2670 1 26.70 1 --- 11 56.20 | 56.20 | --- 1
[—ITB0 T IIB0 T === 11 <-= | === 1 2700 T 56,80 T —-- ' --- T
TI200 T —— T 1200 7 27,10 ¥ --—-~ T ---— T 57,60 1 357,60 1 --- 1
I T 10 1V —-—- I 27.80 1. 27.80 | ~-= Il 35,30 ] --- =
I3 T == T === 11 27,70 T _=-- 1 --- 1T 59,00 1 S%.00 1  --- T
Iz T 1Z30 T <= 11 28.00 1 _28.00 1 _--—- 1 59,70 T --- T --- !
I™TIZ80 T === | --- 11 _28.40 —— 1 -—- I 50.30 B0.A0 1 ——- |
I— 12,70 1 12.70 —- 11 28,70 28,70 1 --- T 61.20 e T |
I—IZ.90 T --= = 1T 2.0 1 -—-—- | --- T 6L.90 B1.90 | <= |
T I300 T 13.Q0 13.00 Z29.90 | £€9.840 | === 1| === I I 62,00 |
1320 T --- —=- TR T —== 1 --- 11 62.60 | --- 1 --- 1}
71330 1T 13.30° - - T o= T 30.00 I ©63.%0 [ 63,40 | --- |
I35 1T -—-- 1 --—- I 30.10 | 30.I0 T~ --- i BL.20 1 == [ =—wv 1
I~ I3.70 1 135970 | -—-—- 1 0.6 T -—— 1T  --- 1Vl 5490 1 04,90 1 --—- 1}
380 T — T = 1T 0.9 | J0.%0 1 -—- It .70 | --- 1 --- !
o0 T I 00 T —-- 1 31,20 1 --- 1 --- 17 56.50 T 86.50 1 --- T
—IF 20 T == T == TT 3,60 1 3160 1| --- 11 6,30 T --- T --- T
T30 T 1830 T == 11 32.00 1| --- 1 --= 1T --=- 1 --- [ 68,00 |
~IT50 T - T = 1] 32.40 1| 32.30 1T --- Tr 8,10 T 66.10 ! - ]
I T 70 1 === 1T 3280 T —-- T --- 11 %3.00 [ --- 1 --- T

See footnote at end of tabie.
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.05,

.01,

Standard resistance values for the 10 to 100 decade for .005,

TABLE IV,

1/

0.1, 0.5, 1.0, 2.0, and 5.0 percent res{stance tolerances - Continued.

Resistance tolerances

14.90 1 .-
15.00

i
I
|
|

33.20 T 33.20

11

15.00

I

15,00

75,00 T

F1.50
- 1
<V |

- |

75,00 1

I
11 74,10
75.00

A
TT

34,00
34.80 |
Ja./0 ]

T
1
|
|
!

33.00

34.4U

1P 34.80

11

35,20
33.70

Tl 33.00

I
[l

16.00

16.20

T

|

ib.cl
15.30
16.50

T

I

/b.80
77,70

3b.0U

16.50

1T 36.10 - —==
11 36,30 TT

LU

36.50 T
37.00

I

10.50 -

16.30

TI?jTjle
| _m AR B
oo o]ege]rr
] _W e

=] -l =]

ﬁw 1] i o
«f .7““ ... ...

it

Bl'I'Bl'B'B

W I

=la] el =} ] =]
o - HEIR I i
| F DN j£ p~
ms BB&B%B

'.I'errlllll.'
I SN S NN SN N S G

=
EHNDR=EHIINE

sfae Qv Esfagt]n g
e .” ey
=1}

=] =]

m_. W N P
LA RIEREE 1N KR
11 W Hirplrpe|
s al o
-1+

=] ==

SRRB|:REER

el o] »

LI% '‘BEER
M o] I -
CEEFEREEFE
v ot W Vlofe ]
AR IR R I
i) .m“_ LN LN

-
' W.. mw 1 w =1
NG IER
ib~lir=11 o]l
| [~ =

T.lll'li.'.l.l

PP PPOoPER
nnw.n».bwu{_d..lg
el el ool
7[:.1-6“588

b o H =t =t

41,20 T 41,20 T - 1T BB.,70 [ BE.JO 1T ---
]

19,10

!
|
]
|

15,10
15,30
19,00
13.8U

4é.c0

41.70
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13,00
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!
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91.00 T

43.00
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1/ Resistance values not 1isted in

The resistance values for

tolerances ¥, T, A, and B may be any value within the 1imits specified 1n 3.1, but it s

table IV for the appropriate resistance tolerance shall
preferred that values be chosen from the "B" and "D" column of table IV. -

be considered as not conforming to the specification.
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1.2.1.3 Resistance and ratfo tolerance. The resistance and ratio tolerance is
identified by a single letter in accordance with table Y.

TABLE ¥, Resistance and ratio tolerance.

| ! T T 1
i Symboil | Resistance toierance | Ratio toierance | Appiicabie !
| ! percent ! percent | characteristic |
| 1 T T T
| \i ! 0.005 | 0.005 | Y |
| T | 0.01 | .01 | Y |
i A i 0.05 | 0.05 | R, Y |
i B | 0.10 | 0.10 1 C, ¥V, R, Y |
1 D ! 0.50 | 0.50 | c, V, R, Y !
] F | 1.0 | I ]
] G | 2.0 | [ ]
| J 1 5.0 { ! |
| X1/ 1 I | |
[ o i [ i

1/ The X tolerance shall be as specified in the detail specification.

1.2.1.4 Schematic. The network schematic shall be fdentified by a single
letter in accordance with figure 1, and as specified (see 3,1), Dotted 11ines in
the schematics refer to configurations that might have additional reststors.

1.2.1.5 Séhematic"x". Additional special schematics may be {dentiffed as "X"
schematics and described fully in the detail specification. See figure 1 for
schematic "X" method of presentation,

1.2.2 Style. The style is identified by the two-Tetter symbol “RZ* follawed by
a three-d7git number {see 3.1). The letters identify fixed resistor netwoerks and
the three digits represent envelope size and configuration.

2. APPLICABLE DODCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and nandbooks Torm & part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards {DODISS) and supplement thereto, cited in the solicitation (see 6,2),

SPECIFICATIONS
FEDERAL
0Q-5-571 - Solder, Tin Alloy Tin Lead Alloy and Lead Alloy.
MILITARY l
MIL-R-39032 - Resistors, Packaging of,

{See supplement 1 for 1ist of associated detail specifications.)
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STANDARDS
MILITARY
MIL-5TD-202 - Test Methods for Electronic and Electrical Component
MIL-STD-810 - E:::iénmentaI Test Methods.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.
MIL-STD-45662 - Calibration Systems Requirements.

{(Unless otherwise indicated, copies of federal and miljitary specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, {ATTN: NPODS)}, 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Order of precedence. In the event of a confiict between the text of this
document and the references cited herein {except for related associated detail
specifications), the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific
exemption has been gbtained.

3. REQUIREMENTS

3.1 Detafl specifications. The individual part requirements shall be as
specified herein and 1n accordance with the applicable detall specifications. In
the event of any conflict between requirements of this specification and the
detail specifications, the latter shall govern (see 6.2}.

3.2 Qualification. MNetworks furnished under this specification shall be
products which are qualified for listing on the applicable qualified products list
at the time set for opening of bids (see 4.4 and 6.3).

3.3 Material. The material shall be as specified herein. However, when a
definit® material §s not specified, a material shall be used which will enable the
networks to meet the performance requirements of this specification. Acceptance
or approval of any constituent material shall not be construed as a guaranty of
the acceptance of the finished product.

3.4 Design and construction. Networks shall be of the design, construction,
and physical dimensions specified (see 3.1). Each network shall consist of film
type resistance elements with terminations or, film type resistance elements, and
ceramic capacitor with terminations (see 3.1).

3.4.1 Enclosure. Networks shall be encapsulated sufficiently to withstand the

e?vir?nmental-tests specified. There shall be no voids which expose the internal
circuitry.

3.4.2 Termination leads. Terminal leads shall be free of foreign material and
solgerablé as specitied. Leads shall be judged to be free of foreign materfal if
the visual criteria are met.

3.4.3 Internal visual inspection (applicable to characteristics C and V).
Networks meeting the requirements of characterisitics C and V shall be subjected
to a precap visual inspection that shall require as a minimum, the following
inspections:

a. Inspection of internal connections.
b. Inspection of metallization.

c. Inspection of die mounting.

d. Inspection for foreign or extraneous material.
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3.4.4 Metallization resistance. The resistance of the metallization of the
longest path in the network shall not exceed the limits in table VI,

TABLE VI, Metallization resistance.

Nominal | Maximum |

element resistance value {(ohms) R | metallization resistance (ohms) R |
. | T

R < 1,000 { |

i

1,000 < R < 10,000
o

in_nan
P aVaUUY

=
o

-~

._,_.__——1._.._

—

3.4.5 Soldering. If solderfng is used for internal connections, it shall be
made with solder in accordance with QG-S-571, having a 1iquid point not less than
+280°C.

3.5 Power rating. The networks and individual resistors shall have a power,
rating Gased on continuous full-load operation at an ambient temperature of 70 C.
For temperatures other than 70 C, the power rating shall be in accordance with
figure 2.

130 . 25

90 F
WF

50

PERCENT. OF RATED WATTAGE

[ T T U A U I N Y N D W S N N S S . W
~60 ~30 -20 0 20 40 60 80 00 {20

AMBIENT TEMPERATURE, °C

NOTE: This curve indicates the percentage of nominal wattage to be applied at
temperatures other than 70°C. However, at no time shall the applied
voltage exceed the maximum for each style (see 3.1},

FIGURE 2. Power rating curve.
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3.6 Voltage rating. Each resistor element shall have a rated dc continuous
working voltage or an approximate sine-wave root-mean-square (rms) continuous
working voltage corresponding to the wattage (power) rating, as determined from

the following formula:
E = V PR

Continuous rated dc or rms working voltage in volts.
Rated wattage in watts.
Nominal resistance in chms.

E
P
R

In no case shall the rated voltage be greater than the applicable maximum voltage
(see 3.1).

3.7 Thermal shock. When networks are tested as specified in 4.6.3, there shall
be no evidence of mechanical damage. For the combined thermal shock and power
conditjoning test (see 3.8) of qualffication inspection group IV, and group C
inspection, the networks shall meet the following requirements:

&R shall not
sRatio shall

Characteristics C and V: exceed %0.25 percent, *0.01 ohm.

not exceed *.03 percent.

Characteristic H: 4R shall not exceed *0.5 percent, *+0.01 ohm.
Characteristics K and M: aR shall not exceed *0.7 percent, *0.01 chm.
Characteristic R: 4R shall not exceed +.08 percent, *+0.01 ohm.
aRatio shall not exceed #,04 percent.
Characteristic Y; AR shall not exceed #.02 percent, *0.01 ohm,

sRatio shall not exceed #.01 percent.

For the thermal shock test
ifnspection, networks shall

of qualification inspection group 1V, and group C
meet the following requirements:

4R shall not

Characteristics C and ¥: exceed 0,15 percent, +0.01 ohm.
sRatfo shall not exceed +.03 percent.

Characteristic H: 4R shall not exceed +0,.25 percent, *0.01 ohm.

Characteristics K and M: 4R shall not exceed #0.50 percent, +0.Q1 ohm.

Characteristic R:

Characteristic Y:

aR shall not
aRatio shall
"aR shall not
sRatio shall

3.8 Power conditioning. When networks are

shall be no mechanical damage.

Characteristics C and V:

th

amamband

exceed +.05 percent, *+0.01 ohm.
not exceed *#,02 percent.
exceed £,01 percent, *0.01 ohm.
not exceed *,01 percent.

tested as specified in 4.6.4, there

For the combined power conditioning and thermal
shock test (see 3.7), networks shall meet the

AR shall not
aRatio shall

following requirements:

exceed *20.25 percent, *+0.01 ohm.
not exceed *.03 percent.

Characteristic H: aR shall not exceed #0.5 percent, *0.01l ohm,
Characterfstics K and M: 4R shall not exceed #0.7 percent, *0.01 ohm.
Characteristic R: aR shall not exceed +.08 percent, +0.01 ohm.
aRatio shall .not exceed *,04 percent.
Characteristic Y: aR shall not exceed *.02 percent, *0.01 ohm.

3.9
3.9.1

+tha maa
viiT Wmed

DC resistance.

Individual resistance.

cirramant
U CHTI L.

ARatfo shall

not exceed #,01 percent.

When networks are tested as specified in 4.6.5,
the dc resistance shall be within the specified tolerance of the nominal
reststance {see 1.2.1.3) and shall be stable within the specified tolerance during

14
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3.9.2 Resistance between isolated pins. The resistance between any two

This shall only be measured during the resistance test on group I of qualification
and group A inspection.

3.9.3 Resistance ratio accuracy (applicable to characteristics €, R, Vv, and Y},
When networks are tested as specitied in 4.6.5, the resistance ratlo accuracy
shal)l meet the requirements of table VII,

TABLE VII. Resistance ratio accuracy.

| 1 1 I
| Characteristic | Resistance | Resistance ratio |
1 i tolerance i accuracy [percent) |
| |
| 1 1 |
| Y i ¥ i L0085 !
i | T | .01 ]
| I i |
| R | A | .05 ]
| Y i | |
I I 1 I
i c | B | 0.1 i
| R i | l
! v | ! !
| Y | | |
| i 1 [
| C - | D | 0.1 f
1 R i | i
| ) | | |
| Y | | ]
1 | | {
a C | F | 0.5 }
| R | | |
i ¥ | i i
i Y i { |

3.10 Hermetic seal lapplicable to characteristics C and Y}. For the purpose of
this specification, a hermetically sealed network is one which shall be capable of
passing the seal test specified in 4.6.21 or of meeting a leak rate requirement of

not more than 5.0 x 10-7 cubic centimeters per second. Materials used for this
enclosure shait be ceramic, metal, glass, or combinations thereof.

3.10.1 Nonhermetic seal {applicable to characteristics H, K, M, R, and V), For
the purposes of this specification, a nonhermeticaliy sealed network 1s gne not
conforming in full to the requirements of 3.10. A qualified network which meets
a21) requirements of 3.10 may be furnished to meet these characteristics; however,
the network must continue to meet all the requirements of the C characteristic.
Characteristics H, K, M, R, ¥, and Y networks shall not be furnished against C and
Y requirements,

3.11 Solderability. When networks are tested as specified in 4.6.6, they shall
meet the criteria for wire lead evaluation in the test standard.

3.12 Resistance to solvents. When networks are tested as specified in 4.6.7,
there shaly be no evidence of mechanical damage and the marking shall remain
legible.

15
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3.13 Resistance-temperature characteristic. When networks are tested as
specified in 4,6.8, the resistance-temperature characteristic, at each of the
temperatures specififed in table VIII referred to room ambient temperature, shall
not exceed the fellowing requirements:

Characterictice C and V: 80 PPM with tracking of each element to the
reference element of +5 PPM.

Characteristic H: 50 PPM.

Characteristic K: +£100 PPM.

Characteristic M: +300 PPM.

Characteristic R: ¥25 PPM with tracking of each element to the
reference element of +#5 PPM.

Characteristic Y: *5 PPM with tracking of each element to the

reference element of #1 PPM,

TABLE VIII. Resistance-temperature characteristic.

| | |
| | Temperature ]
Sequence 1 T {

l | | Group B acceptance |
| Qualification {nspection | inspection I

t { ] T ) |
| | ’c | c |
| { | !
| 1 ! Room temperature 1/ | Room temperature 1/|
i 2 | -15 ¢3 - | . =55 &3 {
I 3 | -55 3 | Room temperature 1/|
i 4 | Room temperature 1/ i +125 23 |
{ 5 | +65 23 - i e |
I 6 ! +125 &3 ! - |
| - | | ]

/ This temperature shall be considered the reference
temperature for each of the succeeding temperatures.

|

3.14 Low temperaturé operation. When networks are tested as specified in
4.6.9, there shall be no evidence of mechanical damage and shall meet the
following requirements:

Characteristics C and v: AR shall not exceed #20.10 percent, +0.01 ohm,
sRatio shall not exceed #,03 percent.
Characteristic H: aR shall not exceed %0,10 percent, +0.01 ohm.
Characteristic K: AR shall not exceed #0.25 percent, +0.01 ohm.
Characteristic M: 4R shall not exceed *0.50 percent, +0.01 ohm,
Characteristic R: 4R shall not exceed #0.03 percent, *0.01 ohm.
i ARat10 shall not exceed ¢,02 percent. .
Characteristic Y: aR shall not exceed +#.01 percent, +0,01 ohm.

aRatfo shall not exceed *.01 percent,

16
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3.15 Short-time overload. When networks are tested as specified in 4,6.10,
there shaTl be no evidence of arcing, burning, or charring. The networks shali
meet the following requirements:

Characteristics C and ¥: aR shall not exceed #0.1 percent, *+0.01 ohm.
sRatio shall not exceed #.02 percent.
Characteristic H: 4R shall not exceed +0,1 nercent *0.01 ohm,
Characteristic K: AR shall not exceed %0. .25 percent, +0.01 ohm.
Characteristic M: 4R shall not exceed 0.5 percent, +0.01 ohm,
Characteristic R: aR shall not exceed #,03 percent, +0.01 ohm.
sRatio shall not exceed t,02 percent.
Characteristic Y: 4R shall not exceed #.01 percent, +0.01 ohm.

sRatio shall not exceed #.01 percent.

3.16 Terminal strength. When networks are tested as specified 1n 4,6,11, there
shall be no evidénce of breaking or locosening of terminals from the network form,
or chipping of coating. The networks shall meet the following requirements:

Characteristics C and V; s8R shaii not exceed #0.1i0 percent, +*0.01 ohm.
aRatio shall not exceed #.03 percent.
Characteristics M, K, and H: aR shall not exceed *0.25 percent, +0.01 ohm.

Characteristic R: sR shall not exceed *#.03 percent, +0.01 ohm.
sRatio shall not exceed +.02 percent.
Characteristic Y: 4R shall not exceed 2.01 percent, +0.01 ohm.

sRatio shall not exceed +#.01 percent.

3.17 Dielectric withstanding voltage. When networks are tested as specified in
4.6.12, there shall be no mechanical damage, arcing, or breakdown., The leakage
current shall not exceed 1 milliampere (mA}. |

3.18 Insuiation resistance. When networks are testead as specified in 4.6.13,
the insuTation resistance shall not be less than 10,000 megohms.

3.19 Resistance to soldering heat. When networks are tested as specified in
4.6.14, there shall be no external evidence of mechanical damage nor internal
evidence of solder reflow or heat damage, The networks shall meet the following
requirements:

Characteristics C and V: aR shall not exceed 0.1 percent, +0.01 chm.
aRatio shall not exceed *,02 percent.
Characteristic H: AR shall not exceed #0.1! percent, +0,01 ohm.
Characteristics K and M: AR shall not exceed #0.25 percent, *0.01 ohm.
Characteristic R: 4R shall not exceed *,05 percent, +0.01 ohm,
sRatio shall not exceed #.02 percent.
Characterfstic Y: aR shall not exceed ¢.01 percent, +0.01 ohm.

aRatio shall not exceed .01 percent.

3.20 Moisture resistance. When networks are tested as specified in 4.6.15,
there shall be no evidence of mechanical damage. The networks shall meet the
following requirements: '

Characteristics C and V: AR shall not exceed #0.2 percent, *0.G1 ohm.
aRatio shall not exceed #,02 percent.

Characteristic H: aR shall not exceed t0.4 p“‘rc%-"-t, +0,01 ohm,

Characteristics K and M: 4R shall not exceed 0.5 percent, +0.01 ohm.

Characteristic R: aR shall net exceed #.,05 percent, +0.01 ohm.
. aRatio shall not exceed .02 percent.

Characteristic Y: 4R shall not exceed ¢.01 percent, +0.01 ohm.

aARatio shall not exceed #.0l percent.

Additionally, the dielectric withstanding voltage shall be as specified in 3,17
and the insulation resistance shall be 100 megohms minimum.
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3.2} Shock {specified pulse). When networks are tested as specified in 4,6,16,
there shall be no evidence of mechanical damage and they shall meet the following
requirements:

Characteristics C and ¥: aR shall not exceed %0.25 percent, +0.0l1 ohm.
aRatio shall not exceed £,03 percent.
Characteristics K, X, and M: 4R shal) not exceed *0.25 percent, +0.01 ohm.

Characteristic R: 4R shall not exceed #.03 percent, +0.01! ohm.
sRatio shall not exceed %.02 percent.
Characteristic Y: AR shall not exceed #,01 percent, +0,.01 ohm.

sRatio shall not exceed *.01 percent,

3.22 Yibration, high frequency. When networks are tested as specified in
4.6.17, there shafl be no mechanical damage and they shall meet the following
requirements:

Characteristics C and V: aR shall not exceed *0.25 percent, *0.01 ohm.
aRatio shall not exceed *,03 percent.
Characteristics H, K, and M: AR shall not exceed #0.25 percent, +0.01 ohm.

Characteristic R: AR shall not exceed +#.03 percent, +0.01 ohm.
sRatio shal) not exceed #.02 percent.
Characteristic Y: AR shall not exceed *.01 percent, +*0,01 ohm.

ARatfo shall not exceed %.01 percent.

3.23 Life. When networks are tested as specified in 4.6.18, there shall be no
evidence ™ of mechanical damage and they shall meet the fo1louing requirements:

Characteristics C, ¥, and R: &R shall not exceed #0.1 percent, +0,01 ohm.
aRatio shall not exceed #,03 percent,.

Characteristics H and K: 4R shall not exceed 20.5 percent, +0,01 ohm.
Characteristic M: 4R shall not exceed #2.0 percent, +0.01 ohm.
Characteristic Y: AR shall not exceed *0.05 percent, +0.01 ohm.

sRatio shall npot exceed #.025 percent.

3,23.1 25°cC Eouer rating (see 3.1 and 6.5). For qualification testing onily,
networks sha e subjected to the specified voltage and shall dissfpate the

assigned 25°C wattage rating for a 1000-hour duration. The networks shall meet
the following requirements:

Characteristics €, V, ‘and R: 4R shall not exceed 0.1 percent, +0,01 ohm.
aRatio shall not exceed *,03 percent.

Characteristics H and K: aR shall not exceed *0.5 percent, +0.01 ohm.
Characteristic M: AR shall not exceed 2.0 percent, +0,01 ohm.
Characteristic Y: AR shall not exceed Q.05 percent, +0.01 ohm.

sRatio shall not exceed +,025 percent.

3.24 High temperature exposure. When networks are tested as specified in
‘ 6 19- ‘Eﬁﬂ!‘ﬂ (th] hA no nv{flnnnn nf mnrl‘lan'rl'l ‘!nln.lnn an- av ehall moaat tha

foIlouing requirements: e they shall ae o

Characteristics C and V: sR shall not exceed *0.1 percent, +0.01 ohm,
aRatio shall not exceed #.03 percent.
4R shall not exceed #0.2 percent, +0.01 ohm,
aR shall not exceed #0.5 percent, +0.01 ohm.
4R shall not exceed +#1.0 percent, +0.01 ohm,
aR shall not exceed 30,05 percent, +0,01 chm.
aRatic shall not exceed #,02 percent.
Characteristic Y: 4R shall not exceed #.02 percent, +Q.0l chm.
aRatio shall not exceed *.02 percent.

Characteristic
Characteristic
Characteristic
Characteristic

oDTXx
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3.25 Low temperature storage. When networks are tested as specified in 4.6.20,
there shall be no evidence of mechanical damage and they shall meet the following
requirements;

Characteristics C and ¥: AR shall not exceed $0.1 percent, +*0.01 ohm,

sRatio shall not exceed *#.02 percent.

AR shall! not exceed £0.1 percent, +0.01 ohm.
aR shall not exceed #0.25 percent, +0.01 ohm.
s8R shall not exceed *C0.5 percent, +0.01 ohm.
4R shall not exceed *0,.03 percent, +0.01 ohm.
aRatioc shall not exceed *,02 percent.

aR shall not exceed *.0l percent, +0.01 ohm.

"ok d 1Y —adh enood 4 AT Camaom
i

N Py,
ARaALIL >Ha

Characteristic
Characteristic
Characteristic
Characteristic

- XXX
. T

Characteristic

3.26 Fungus. A1l external materfals shal) be nonnutrient to fungus growth or
shall be sugfably treated to retard fungus growth. The manufacturer shall verify
by cert{fication that all external materfals are fungus resistant or shall test
the resistors as specified 1n 4.6,22, There shall be no evidence of fungus growth
on the external surfaces.

3.27 Marking. Each network shall be marked in accordance with method I of
MIL-STD-TZ28% and as indicated below:

a, Complete military part number.

b. Manufacturer's Commercial and Government Entity (CAGE) code.

c. Resistance value and resistance tolerance (manufacturer's option).
d. Manufacturing date code.

e. Manufacturer's lot code (manufacturer's option).

f. Pin fdentifier.

3.27.1 Resistance temperature characteristic and resistance tolerance
substitution. Networks qualified to lower resistance temperature characteristics
or jower tolerance levels, or both, with acquiring agency approval, are
substitutable for networks marked to higher resistance temperature characteristics

or higher tolerance levels and shall not be remarked unless specified in the
contract or purchase order (see 6.2) (see tables IX and X).

TASLE IX. Substitution of temperature characteristics.

T | 1
| Characteristic | Characteristic |
| | substitution |
T | !
{ H | H, K, M 1
| K | K, M !
| M } M |

19
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TABLE X. HResistance tolerance substitution.

Resistancé Resistance

I | T
| | |
| tolerance | tolerance |
| i substitution |.
i i 1
I B | 8, D, F, 6, J |
| D | p, F, 6, J |
I F I F, G, J |
i G | G, J |
| J | J |

3.28 Workmanship. MNetworks shall be processed in such a manner as to be
uniform Tn quality and shall meet the requirements of 3.3 to 3.4.5 inclusive, and
be free from other defects that will affect life, serviceability, or appearance.

1AL "lr|‘: a Ak u

A o0 re n " TeTY
4. QUALI ASSURANCE PROVISION

-
EL ]

4.1 ‘Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor 7s responsible for the performance of all
inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the Inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4 11 Be

4.1.1 Responsibility for compliance. All items shall meet all! reguirements of
sections T and 5. The inspection, set forth in this specification shall become a

part of the contractor's overall inspectifon system or quality program. The
absence of any {inspection requirements in the specffication shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the

contract, Sampling inspection, as part of manufacturing operations, {is an

acceptable practice to ascertain conformance to requirements, however, this does
not authorize submissfon of known defective material, either indicated or actual,
nor does it comnit the Government to accept defective material.

4,1.,2 Test equipment and inspection facilities. Test and measuring equipment
and 1n§pEETTEﬁ Tacil1ties oF cuf¥ficient accuracy nuality and auantity tn narmit

=== Ve WwWil ULy YUUETT Wy @IFN YURIFLT L] VW poimit b

performance of the required fnspection shall be established and maintained by the
contractor. The establishment and maintenance of a calibration system to control

the accuracy of the measuring and test equipment shall be fn accordance with
MIL-5TD-45662.

4.2 Classification of inspections. The inspection requirements specified
herein are cTassitied as ToTlows:

a. Qualification inspection (see 4.4},
b. Quality conformance inspection (see 4.,5}).

4.3 1Inspection conditions and precautions.

4.3.1 Conditions. Unless otherwise specified herein, all inspections shall be
performed™in accordance with the test conditions specified in the "GENERAL
REQUIREMENTS" of MIL-STD-202.

20



Downloaded from http://www.everyspec.com

MIL-R-83401F

4,3.2 Precautions. Adequate precautions shall be taken during fnspecticon to
prevent condensation of moisture on networks, except during mojsture-resistance
test.

4.4 Qualification inspection, Qualification inspection shall be performed at a

laboratory acceptabTe to the Government (see 6.3) on sample units produced with
equipment and procedures normally used in production,

MeShLui s =9 0 P gL R

4.4,1 Sample. The number of sample units comprising a sample of networks to be
submitted Tor qualification inspection shall be as specified in appendix A of this
specification. The sample shall be taken at random from a production run and
shall be produced with equipment and procedures normally used in production, The
sample units shall have been subjected to and passed the requirements of group A
inspection (see 4.5.1.2}., Qualification shall not be granted if group A
inspection requirements are not met., Each network style shall be qualified
separately (see 3.1).

4.4,2 1Inspection routine, Sample units shall be subjected to the quaiification

ispection specified ¥n table XI {in the order shown. All sample units shall be

L

subjected to the inspection of groups I and Ia, except for the sample units
required for groups II and YIII. AY] sample units shall be divided as specified
in table X1 for groups Il through VIII inclusive, and subjected to the inspection
for their particular group. For purposes of verifying the 25 C power rating (see
3.1 and 6.5) a separate sample of 30 units shall be subjected to group I, group
Ia, and group V¥la of table XI. This test is an Tnitial qualification requirement
only. Sample sizes and extent of qualification. for characteristics shall be
specified in appendix A of this specification.

<
]

4,4 .3 Failures. Failures in excess of those allowed in table XI shall be cause
for refusal to grant qualification.

4.4.4 Retention of qualification., To retain qualification, the contractor
shall forward a-report at t-month Tntervals to the qualifying activity. The

qualifying activity shall establish the initial reporting date, The report shall
consfst of:

a. A summary of the results of the tests performed for inspection of product
for delivery {(groups A and B), indicating as a minimum, the number of
Tots that have passed and the number that have fajled. The results of
tests of all reworked lots shall be identified and accounted for.

b. A summary of the results of tests performed for periodic inspection
{group C}, inciuding the number and mode of faiiures. The summary shall
include results of all perfodic inspection tests performed and completed
during the 6-month period. If the summary of the test results indicates
nonconformance with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, actfon may be
taken to remove the failing product from the Qualified Products List.

Faflure to submit the report within 30 days after the end of each 6-month period
may result 1n loss of qualification for the product. 1In addition to the perfodic
submission of inspection data, the contractor shall immediately notify the
gualifying activity at any time during the 6é6-month period that the fnspection data
fndicates failure of the qualified product to meet the requirements of this
specificattion,

In the event that no production occurred during the reporting period, a report
Shall be submitted certifying that the company still has the capabilities and
facilities necessary to produce the item. If during two consecutive reporting
periods there has been no production, the manufacturer may be required, at the
discretion of the qualifying activity, to submit his qualified products to testing
in accordance with the quaiiffcatfon inspection requirements and the reason for no
production,
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TABLE XI. Qualification inspection - Cont{nued.

| [ ‘ T TMethod TNumber of |
! | Number of sample |[Requirement [para- |faflures |
: Inspection ; units ; paragraph : graph ;a110wed i/1
-
} Group VI ‘, ‘. l | '
rou |
f [ 20 10 high | | ' |
ILife [ or 10 critical 8/| 3.23 14,6.18 | 09/ |
} [ 30 10 Tow i ] ! - |
: : | | o
Group VIa |
| . 1 20 10 high | | ! I
[26°C power rating | or 10 critical 8// 3.23.1 14.6.18 | 19/ |
| | 30 10 low } ! | - 1
] | 1 1 1 I
] | | | | |
I Group VII = = : ] !
_ | !
|High temperature exposure ] 20 10 high | 3.24 14.6.19 | |
|Low temperature storage | or 10 critical 8/ 3.25 (4.6.20 | 198/ |
| | 30 10 low | } i - 1
| | | | | !
: Group VIII 4/ 11/ I| | |I |I |
T i |
|Fungus ! 10 | 3.26 14,6.22 | b !
| ! | I | ]
1/ Faflure of a single network in one or more tests of a group shall be

charged as a single defective.

Tests need not be performed if group A inspection has been performed on the
qualification samples.

Nondestructive tests.

Sampie unfts for groups Il and VIII are not required to be subjected to
group 1.

Networks shall meet all requirements of group I before subjecting to groups
111 through VII,

Marking shall be considered defective if the marking is f1legible or
incorrect.

Tests may be performed on electrical rejects,

When no critfcal value is specified, only the highest and lowest resistance
values shall be tested (20 samples, total),

Number of defective packages allowed per resistance value tested (e.g., low,
critical, and high resistance).

The interna) visual examination shall be performed after the final
inspection of group IV.

The fungus requirement is efther by certification or performance.
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4.5 Quality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of groups A and B Tnspections.

4.5.1.1 1Inspection lot. An inspection 1ot shall consist of all the networks of
edmdVTawm seuTar i & o mema moae s d o P pup—y P
i 1a1 >

tyies with the same protection enclosure or coating design configuration
and height dimensions manufactured or presented for shipping against this document
during a period of not more than a month. Resistors of various resistance values
and tolerances may be combined to form a lot provided they are all made with the
same enclosure material on the same production line using the same methods and
processes. Characteristics may be sampled as provided in the qualification
coverage table XX of appendix A to cover other characteristics as Tong as the
materials and processes are the same. .

4.5.1.2 @Group A {inspection. Group A inspection shall consist of the inspections
specified in tabTe XTI, and shall be made on the same set of sample units, in the
order shown.

TABLE XII. Group A inspection.

| [ I Test I |
[ Inspection i Requirement | method | Number of |
| | paragraph | paragraph | samples |
! 1 q i N
: Subgroup 1 : | % |

- | I
| Thermal shock i 3.7 | 4.6.3 1100-percent|
| Power conditioning [ 3.8 | 4.6.4 | inspectionl
| DC resistance 1/ i 3.9 i 4.6.5 i l
| Hermetic seal Twhen applicable) i 3.10 | 4.6.21 | |
| | l i [
| ~ Subgroup 2 i | i [
l | | | l
| Yisual examination 13.1,3.4,3.26,] 4.6.2 | 13 |
| 13.27,3.28 | i }
| i | ! |

1/ MNetworks shall meet the .specified initial resi{stance tolerance. The
resistance measurement made upon completion of the power conditioning
test may be used if a measurement has been made which can, without

conversion, be directly related to nominal resistance value and
tolerance.

4.5.1.2.1 Samplin lan. Subgroup 1 tests shall be performed on 100 percent of
the product suppiiea under this specification. Networks that are out of
resistance tolerance, or which experfence a change in resistance greater than that
permitted for the tests of this subgroup shall be removed from the lot. Lots
having more than 10 percent total rejects, due to exceeding the specified

resistance change 1imit shall not be furnished on contracts. Major and minor
defects shall be as specified in table XIII.
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TABLE XIIT, Clagsification gf defects

1 ! T T
: Construction | Reqguirement { Class{fication !
1 T T

! Body ] Cracks or holes which could cause prubabIe i |
| | failure. { Major {
i Leads ! Leads broken, crushed or nicked which would | Major [
| | cause probable failure 1in use. | |
{ | Crushed or nicked at ends which would not cause | Mingor {
1 ! failure in use. | !
| | Lead spac1ng incorrect dimensions. ! Major |
i Marking i incorrect, fllegible marking. : Major i
|

4,5,1.2.1.1 Manufacturer's production inspection, If the manufacturer performs
tests simitar toc those specified Tn subgroup 1 of table XII as the final step of

his preduction process, group A, subgroup 1 inspection may be waived and the data
resulting from the manufacturer's production tests may be used instead. Authority
to waive the subgroup 1 inspection shall be granted by the qualifying activity
only. The following criteria must be complied with:

a, Tests conducted by the manufacturer during production shall be clearly
identical to or more stringent than those specified for subgroup i. Test
conditions shall be equal to or more stringent than those specified for
subgroup 1 tests, -

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

¢. The parameters measured and the faiiure criteria shall be the same or
more stringent than those speciffed herein,

d. The lot rejection criteria are the same or more stringent than those
specified herein.

e. The manufacturer shall make available all1 information concerning the test
procedures and instrumentation used in his production tests. The
manufacturer shall also make avaflable to the Government all records of
all detail test data resulting from production tests.

f. Once approved the manufacturer shall not change the test procedures or
criter{a without prior notification to and concurrence from the
qualifying activity.

4.5,1,2.1.2 Rejected lots {(subgroup 2). Rejected fnspection 1ots may be
resubmitted for Government acceptance only 1f the manufacturer performs
100-percent inspection on networks of the lot for those characteristics which were
defective and resulted in rejection of the lot, removes all defective units and
resubmits the 1ot for quality conformance fnspectfon. Resubmitted lots shall be
kept separate from new lots, and shall be clearly identified as resubmitted lots.

4.5.1.3 Group B inspection. Group B inspection shall consist of the tests
specified in table X1V, In the order shown. They shall be performed on sample
units that have been subjected to and have passed group A fnspection. As an
option, subgroup 2 tests may be performed on electrical rejects or empty body
networks. The empty body networks must be processed through all the standard
manufacturing and test flow cycles, oven bakes, and temperature cycles of
Qualified networks to assure that the network leads and printed surfaces are in
the usual condition prior to test.
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TABLE XIY¥. Group B inspection,

| i T Test 1 [Wumber of |
i Inspection |Requirement | method | Sample |failures [
{ l paragraph |paragraph | size |allowed |

| : 1 | T
| Subgroup 1 | } | | |
| _ ] | i | |
|Resistance temperature [ | | | |
| characteristic | 3.13 | 4.6.8 | { !
|Dielectric withstanding voltage | 3.17 | 4.6.12 | I\L [
fInsulation resistance i 3.18 | 4.6.13 | 13 {
{Short-time overload : 3.15 I 4.6.10 l) }J 1
I Subgroup 2 1/ I | | | i
| | | | I }
ISolderabiiity i 3.11 | 4.6.6 f}? 6 I~} 0 }
%Resistance to solvents I- 3.12 ; 4.6.7 {, 8 1J . {

1/ Tests may be performed on electrical rejects,

4.5.1.3.1 Subgroup 1. A sample of 13 parts shall be randomly selected, if one
or more defects are found, the 1ot shall be rescreened and defects removed. A new
sample of 13 parts shall then randomly be selected, if one or more defects are

found in this second sample, the lot shall be rejected and shall not be suppiied
to this specification.

4.5.1.3.2 Subgroup 2. A sample of 14 parts shall be randomly selected, B
samples to the resistance to solvents test and 6 samples to the solderability
test, If one or wmore defects are- found, the lot shall be rescreensd and defects
removed. A new sample of 14 parts shall then randomly be selected, if one or more
defects are found in this second sample, the 1ot shall be rejected and shall not
be supplied to this specification.

4.5.1,3.3 Disposition of sample units. Sample units which have passed all the
group B, subgroup 1 Tnspections may be delivered on the contract provided they are

within resistance tolerance and meet requirements for visual and mechanical
inspection.

4.,5.2 Periodic inspection. Periodic inspectfon shall consist of group C
inspectioh, EXcept where the results of these inspections show noncompliance with
the applicable requirements (see 4.5.2.1.5), delivery of products which have

passed groups A and B inspectfons shall rot be delayed pending the results of
these perfodic inspections.

4.5,2.1 Group C 1nspection, Group C fnspection shall cons1st of the tests
specified in table XV, in the order shown. They shall be performed on sample
units selected from lots that have passed groups A and B inspections. Networks of
similar styles and method of enclosure may be grouped together. Group C samples
shall be representative of production.

~N
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TABLE XV. Group C inspection.

T TRumber of samplel T Test THumbér orFl|
| Inspection | units to be IRequirement| method |failures |
| L inspected | paragraph |paragraph! allowed |
T 1 ] L ]
| Monthly | | { 1
| ! 1 | [
[Low temperature operation | ! 3.14 P 4.6.9 |
IShort-time overload | 10 f 3.15 | 4,6.10 | 1
[Terminal strength | 1 3.16 1 4.6.11 |
iHermetic seal (when applicable) { I 3.10 : 4.6.21 1
: Quarterly ? i i i

‘ | |
I Subgroup 1 I : : :
[Thermal shock | I 3.7 | 4.6.3 |
|Dtelectric withstanding voltage | )| 3.17 | 4.6.12 1
Ilnsulation resistance | 10 | 3.18 1 4.6.13 1 1
IResistance to soldering heat 1/ | ! 3.19 ! 4.6.14 1
IMoisture resistance } | 3.20 1 4.6.15 |
}Hermetic seal {when applicable) ; } 3.10 ‘ 4,6,21 :
1 Y N L] [] [] ]
| SUDgroup o i 1 1 !
| | | ] !
1L1fe I 10 } 3.23 ‘ 4.6.18 1 0
: Semiannually : ; : :
! Subgroup 1 i l l }
IShock {specified pulse) ! 10 | 3,21 | 4.6.16 |
;Vibration, high frequency ; : 3.22 : 4.6.17 :

1

] Subgroup 2 | | | !
| i { i i
|High temperature exposure | 10 ] 3.24 I 4.6.19 |J
{Low temperature storage | | 3.265 ) 4.6.20 |

1/ The internal inspection shall be performed after the final inspection of the
subgroup.

4.5.2.1.1 Monthly, Ten sample units of any resistance value between the
critical and Tow va%ues shal? be inspected every month. If none of these values
are produced durfng the month, networks of the lowest resistance value produced
shall be inspected, with one defective unit allowed,.

4,5,2,1.2 Quarterly. Twenty sample units from the highest resistance decade
shall be 1nspectea quarterly. Ten sample units from the reststance decade
produced shall be subjected to the tests of subgroup 1, and 10 sample units of the
value produced closest to the critical value shall be subjected to the test of
subgroup 2. One defective unit shall be allowed.

4,5,2.1.3 Semiannualiy. Ten sample units from the highest resistance decade
produced shalT be subjected to the tests of subgroup 1. Ten sample units of any
‘resfstance value shall be subjected to the tests of subgroup 2. One defective
unit shall be allowed.
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4.5.2.1.4 Disposition of samples, Sample units which have been subjected to
group C inspectlon shall not be delivered on the contract,

4.5.2.1.5 MNoncompliance. If a samplie fails to pass group C inspection, the
manufacturer Shatl notify the qualifying activity and the cognizant fnspection
activity of such failure and take corrective action on the materialc or processes,
or both, as warranted, and on all units of product which can be corrected and
which are manufactured under essentially the same conditions, with essentially the
same materials, processes, etc., and which are considered subject to the same
failure, Acceptance and shipment of the product shall be discontinued until
corrective action, acceptable to the qualifying activity has been taken. After

the corrective action has been taken, group C inspection shall be repeated on

additiona) sample units {(all inspections, or the finspection which the original
sample fafled, at the option of the qualifying activity}. Groups A and B
inspections may be reinstituted; however, final acceptance and shipment shall be
withheld until the group C inspection has shown that the corrective action was
successful. 1In the event of faflure after reinspection, information concerning
the faflure shall be furnished to the cognizant incpection activity and the

qualifying activity ety t and

4.5.3 Inspection of packaging. The sampling and inspection of the
preservation, packing, and container marking shall be in accordance with the
requirements of MIL-R-39032,

4.6 Methods of inspection.

4.6.1 Network handling procedures. When specified herein, the networks shall
be tested mounted on a test board as described in 4.6.1.1. For those test
procedures where mounting requirements are unspecified, the networks may be tested
unmounted using pressure type contacts.

4.6.1.1 Specffied mounting. When specified in the test procedure, the networks
shail be mounted on a suitabie test board of glass base nominally .0625 inch
thick. The test board shall be such that it shall not be the cause of, nor
contribute to any failure of network fn any of the tests for which it may be
used. Networks must be spaced at least 0.5 inch from each other.

4.6.2 V¥isual and mechanical inspection. WNetworks shall be inspected to verify
that the mater{als, design, construction, physical dimensicns, and workmanship are
in accordance with the acceptable requirements (see 3.1, 3.3, 3.4, 3.27, and 3.28).

4.6.3 Thermal shock {see 3.7). Networks shall be tested fn accordance with
method 107 o - - . e following details and exceptions shall apply:

a. Mounting: The method used to transport and hold the networks shall
ensure ¢irculation of the ambfent air to each network.

b. Measurement before cycling: OC resistance shall be measured as speci{fied
in 4,6.5.

€. Test condition: For qualtfication group I and group A inspection, test

condition B, For qualification group 1Y and group C Tnspection, test
condition B-1.

(=9

Measurement after cyciing: Within three hours after stabilization at
room temperature, dc resistance shall be measured as specified in 4.6.5.
For quatification inspection group I, and group A inspection, dc
resistance shall be measured following the test of 4.6.4,

Following the test, the networks shall be inspected for evidence of mechanical

o
uainayge .
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4.6.4 Power conditioning (see 3.8). Networks shall be tested in accordance
with metho [+ - - . e following details and exceptions shall apply:

a. Test temperature and tolerance: 25°C +20°C, -5°C.

b. Initial measurements: Measurements may be made inside or outside the
chamber.

(1) Inside chamber: When measurements are to be made inside the
chamber, the initial dc resistance shall be measured, at the
applicable test temperature, after temperature stabfiizatfon, and
within 8 hours of exposure of the networks to the test temperature.
This inftial measurement shall be used as the reference temperature

for all subsequent measurements under the same condition.

{2) Outside chamber: When measurements are to be made outside the
chamber, the init{al dc resistance shall be measured at the room
temperature. This intfal measurement shall be used as the reference
temperature for all subsequent measurements under the same condition.

c. Dperating conditions: Rated dc continuous working voltage, filtered or
nonfiltered full-wave rectified ac voltage shall be simultaneousTy
applied to each resistor in the network intermittently, 1.5 hours on and
0.5 hour off, for 100 #4 hours and at the test temperature. During the
“on" cycle, the voltage shall be regulated and controlled to maintain 25
percent of the rated continucus working voltage. Unless otherwise
specified (see 3,1), power applied shall be 1.5 times rated power.

d. Measurements after test: Following a minfmum 0.5 hour stabflization
period, dc resistance shall be measured as specified in 4.6.5,

e. Inspectibn after test: MNetworks shall be fnspected for evidence of
mechanical damage. '

4.6,5 DL resistance (see 3.9). The dc resistance shall be measured in
accordance with method 303 of MIL-STD-202. The following details and exceptions
shail appliy:

a. Measuring apparatus: The same measuring instrument shail be used for any
one test, but not necessarily for all tests,

b, Test voltage: Measurements of resistance shall be made using the test
voitages speciffed in table XVI, The test voltage chosen, whether it be
the maxftmum or a lower voltage which would sti11 provide the sensitivity
required, shall be applied across the terminals of the resistor. This
:ame ;oItage shall be used whenever a subsequent resistance measurement

s made.

TABLE XVI., Standard dc resistance test voltages.

| T Maximum test voitage |
| Nominal resistance o 0

f | Mitliwatts | Milliwatts | Milliwatts |
I [ T [ |
! Ohms : Yolts | Yolts t Yolts 1

. |
| 10 to 98.8 | .3 I .5 f 1.0 |
| 100 to 988 | 1.0 | 1.0 | 1.0 |
| 1,000 to 9,880 | 3.0 | 3.0 | 3.0 ]
I 10,000 to 98,800 ! 10.0 ] 10.0 | 10.0 |
} 100,000 or higher | 30.0 } 30.0 % 30.0 ;
i
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¢. Temperature: The dc resistance test specified in group 1 of table XI
shall be performed at 25°C +5°C. For all other tests, unless otherwise
specified herein, the temperature at which subsequent and final .
resistance measurements are made fn each test shall be within #2°C of the
temperature at which the inftial resistance measurement was made.

d. Procedure: Unless otherwise specified {see 3.1}, all resistor elements
which can be isolated in the network shall be jndividually measured. A1l
resistor elements which cannot be isclated in the network shall be
measured using a guarded resistance measuring technique as far as
practicable (see 3.1). Interpin resfstance shall be measured using the
test instrument used for measuring the isolated resistors.

e, Resistance ratfo accuracy {applicable to characteristics ¢, R, V¥, and
Y): Ratio accuracy is defined as the percent difference between the
nominal resistance ratio and the ratfo determined from the actual
resfstance measurement using the specified reference resistor from the
applicable schematic (see 3.1). The ratio accuracy required shall be as
specified. The change in ratio for any test 1s defined as the percent
change in the actual ratfo determined from resistance measurements before
and after the test referred to the actual ratio before the test. The
resistance ratio is defined as follows:

Ry
RREF
RREF - Resistance of the reference element.
Rr - Resistance of the element being measured.

4.6.6 Sdlderability {see 3.11). Networks shall be tested in accordance with
method 208 of MIL-STD-20Z. The following details and exceptions shall apply:

a. All terminals of each network shall be tested.
b. Application of standard solderable wire is not required,
¢. Leads shall be solderable ,010 inch (0.25 mm) above seating ptlane.

d. For flat packs, the seating plane will be defined as 0.060 from component
body, excliuding any epoxy meniscus.

4.6.7 Resistance to solvents (see 3,12). Networks shall be tested in
accordance with method ZI5 of WIL-S5TD-202. The following details shall apply:

a. The marked portion of the network body shal! be brushed,.

b, The number of sample units shall be as specififed in tables XI and XIV as
applicable.

¢. Networks shall be inspected for mechanical damage and legibility of
markings.

4.6.8 Resistance-temperature characteristic (see 3.13). Networks shall be

tested in accordance with method 3048 of MIL-5TD-202. The foilowing details and
exceptions shall apply:

a. Reference temperature: Room ambient temperature.

b. Test temperature: In accordance with table XVII.
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ABLE XVII. Resistance-temperature characteristic.

t 1 Temperature Bl
| Sequence T [ Group B acceptance [
| | Qualification inspection | inspection !
I T I [
| | ‘C | *C |
! ! - ¢ - |
| 1 t Room temperature 1/ | Room temperature 1/ |
| pa | ~-15 3 - ] -85 23 A
! 3 | -85 £3 { Room temperature 1/ |
1 4 | Room temperature 1/ | +1268 23 T |
i 5 i +65 23 - i - i
| 6 1 +125 %3 | --- |
] ] 1 |

1/ This temperature shall be considered the reference
temperature for each of the succeeding temperatures.

4,6.9 Low temperature operation (see 3,14}, Following a dc resistance
measurement as specified Tn 3.5, 5, the networks shall be placed 1n a cold chamber
at -65°C +0°C, -5¢C. After 1 hour of stabilization at this temperature, full
rated continuous working voltage 2s specified in 3.6 shall be applied for 45
mfnutes. The networks may be loaded individually or in parallel., Fifteen +5, -0
minutes after the removal of the voltage, the temperature in the chamber shall be
gradually increased to room temperature within a period of not more than 8 hours,
The networks shall be removed from the chamber and maintafned at a temperature of
25°C #5°C for a period of approximately 24 hours; the dc resistance shall then be
measured as specified fn 4,6.5. Networks shall then be inspected for evidence of
mechanical damage. .

4.6.10 Short-time overload {(see 3.15). The dc resistance shall be measured as
specified Tn ¥.8.5. R dc test potential, 2.5 times the rated continuous working
voltage but not exceeding twice the maximum voltage (see 3.1), shall be applied for
5 #1 seconds to each resistor in the network, one at a time. If single resistors
cannot be isolated, the voltage applied at the two terminals shall be 2.5 ./ PR,
where R 15 the actual resistance measured at the two terminals and P is the
combined power rating of the elements contributing to the measured resistance.

The following conditions shall be maintained:

a. MNetworks are to be mounted horizontally in still air with no circulation
other than that created by the heat of the network being operated,.

b. Ambient temperature during test shall be 25°C %5°C.

c. Thirty +¢15, -0 minutes after removal of the test potentfal, the
resigtance chall be measured as speciffed 1n 4.6.5. MNetworks shali be

tnspected for evidence of arcing, burning, and charring.

d. For referece purposes, a 10-second wafting period between voltage pulses
shall be used.
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4,6,11 Terminal strength (see 3,16),

4.6.11,1 #Pull test., Networks shall be tested as follows:
a. Test weight:
(1) 24 ounces for flat packs.
(2) 4.5 pounds for other body sty'tes.

b. Test time: 30 seconds.

€. MNumber of terminals to be tested: 5 randomly selected terminals.

d. Procedure: The specified weight shall be applied, without shock, to each
lead or terminal to be tested 1n a dfrection parazllel to the axis of the
lead {or terminal) and maintained for the specified test time. The
tension shall be applied as close to the end of the lead {or terminal}. as
practicable.

e. Measurement after test: Networks shall be inspected for evidence of
mechanfcal damage, and resistance shall be measured as specified in 4.6.5,

4.6.11.2 Bend test.

4.6.11.2.1 Bend test for configurations other than flat packs. WNetworks in
dual-in-1ine and single-Tn-Tine packages shall De tested as follows:

2. Number of terminals to be tested: 5 randomly selected terminals.

b. Procedure: Each lead, selected to be tested, of the network shall be
bent through an angle sufficient to cause the lead to retain a permanent
bend (1.e,, after stress removal) of at least 15 degrees measured at the
lead extremities about the first bend. At the completfon of the initfal
bend, the leads shall be returned to their approximate orfginal
position. This procedure shall be performed three times.

€. Measurement after test: Networks shall be {nspected for evidence of
mechanical damage, and resistance shall be measured as specified in 4.6.5,

¢ 1i6.11.2.2 Bend test for flat packs. MNetworks 1n flat pack shall be tested as
ollows:

a. Number of terminals to be tested: 5 randomly selected terminals.

b. Procedure: Unless otherwise specified (see 3.1) a force of 8 %0.5 ounces
shall be applied to each lead to be tested for three 90 #5 degree arcs of
the case. For leads with a section modulus equal to or less than that of
a Jead with a cross-section of 0.006 by 0.020 inch, the force shall be 3
*0.3 ounces. An arc 1s defined as the movement of the case, without
torsfon, to a position perpendicular to the pull axfs and return to
normal. All arcs on a single lead shall be made fn the same direction
and in the same plane without lead restriction. A bending cycle shall be
completed in from 2 to 5 seconds. For networks with rectangular or
ribbon Jeads the plane of the arcs shall be perpendicular to the flat
plane of the lead. The test shall not be applied to end leads of

packages where 1ts application will apply primarily torsion forces at the
lead seal.

C. Measurement after test: Networks shall be inspected for evidence of
mechanical damage and resistance shall be measured as specified fn 4.6.5.
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Dielectric withstanding voltage {see 3.17).

Networks shall be tested in accordance with

4.6.12.1 Atmospheric pressure,.
method 301 of HI[-STD-ZUE. The following details shall apply:

a.

4.6.13

accordance with method 302 of MIL-510-202.

Mounting:
(1) Duatl-in-line (DIP) packages: The network shall be clamped by
mounting with its top on a metal piate of sufficient size to extend
beyond the network extremities. An additional metal plate shall be
mounted against the bottom of the network, avoiding contact with the
terminals. The terminals of the network shall be connected together,

{2} Single-in-1ine (SIP) and flat packages: The network shall be
clamped by mounting with its sides on metal plates of sufficient
size to extend beyond the network extremities and the terminals
shall be connected together,

Magnitude of test voltage: 200 volts rms for DIPs and SIPs, and 100

volts for flat packs :

Nature of potential: An ac supply at commercial-line frequency (not more

than 100 hertz {(Hz)) and waveform,
Duration of application of test voltage: One minute,

Points of aﬁplication of test voltage:
together and metal-mounting plate.

Between the terminals connected

Inspections and measurements: During the tests, the leakage current

shail} be monitored and the networks inspected for evidence of arcing and
breakdown. At the conclusion of the test, networks shall be inspected

for evidence aof damage.

Networks shall be tested in
The following detafls shall apply:

Insulation resistance {see 3.18).

a. Test condition A. _
b. Special preparation: As specified in 4.6.12.1a.
¢. Points of measurement: As specified 1in 4.6.12.le.
4.6.14 Resistance to soldering heat {see 3,19). Networks shall be tested 1n
accordance with methe ) - - . e tollowing details shall apply:
a, 2ezs§rement before test: .bc resfstance shall be measured as specified in
b. Special.preparation of specimen: Sample units shall not have been
soldered during any of the previous tests.
c. Test condition C (solder 260°C, immersion 10 seconds).
d. Depth of immersion: Depth of immersion shali be .0625 from_seating plane.
e. Measurement after test: After completion of terminal immersion and

following a minimum 3-hour cooling perfod, dc resistance shall be
measured as specified in 4,6.5,
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Inspection after test: Networks shall be inspected for evidence of
mechanical damage.

Internal inspection: Upon completion of the final inspection of group IV
tn qualification inspectfon and quarterly, subgroup 1 of group C

inspection, the networks shall be de-capped and inspected for evidence of
sotder reflow and heat damage.

Molsture resistance (see 3.20). MNetworks shall be tested in accordance

with method I06 of MIL-STD-Z20Z., The following details and exceptions shall apply:

a.

4.6.16

Initial measurement: Immediately following the 1initial conditioning
perfod, dc resistance of resistors in the network shall be measured as
specified in 4.6.5.

Loading voltage: A dc voltage equivalent to .0l0 of rated wattage shall

be applied to all resistor elements during the first 2 hours of steps 1
and 4.

Subcycle: Step 7b shall not be applicable. Step 7a shall be performed
during any five of the first eight cycles only.

Measurements at high humidity: WNone.

Final measurements: Upon completicn of step 6 of the final cycle the
resistor networks shall be removed from.the chamber and within 24 hours,
without any additional handling, the dc resistance, dielectric
withstanding voltage, and insulation resistance shall be measured
accordance with 4_5_5, 4.6.12, and 4,6.13. Mhen the networks are
as specified, the change in resistance between initial and final
measurements shall not exceed the value specified in 3.20,

i+ =t
m 3
w
lad
"
=8

Inspection after test: Networks shall be inspected for evidence of
mechanical damage.

Shock {specified pulse) {see 3.21). Networks shall be tested in

accordance with method 213 of HIE STO-Z0Z. The following detafils and exceptions
shall apply:

2.

Special mounting means: NKetworks shall be mounted in accordance with
4.6.1.1 on an-appropriate mounting fixture. The mounting fixture shall
be constructed in such a manner as to insure that the mounting supports
rematn 1n a static condition with reference to the shock-test table.
Networks shall be mounted in relation to the test equipment in such a
manner that the stress applied is in the direction which would be
considered most detrimental. Single-in-line networks with a height
profile in excess of .200 {nch (5.08 mm) (styles RZI0O40, RZID50, and
1060), shall be mounted as specified. However, the body of the network
shall be cemented to the printed circuit board. The cement material
shall not extend up the body more than 50 percent in the vertical plane
or beyond the res{stor body ends in the horizontal plane. 1In no case
shall the resfstor body be completely encapsulated (see figure 3).
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=
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exceed 50 perce
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not
body hefght

Cement restraint used shall
not exceed body length

L——-.oszs" thick glass

base test board

FIGURE 3. Specfal mounting for high profile SIPs,

Test leads: Test leads used durfing this test shaill be no larger than ANG
size 22 stranded wire, so that the influence of the test lead on the
resfstor shall be held to 2 minfmum. The test-lead length shall be no
longer than necessary.

Measurements before shock: Resistance shall be measured as specified in
4.6.5.

Test pondition 1.

Measurements after shock: Resistance shall be measured as specified in
4.6.5.

Inspection after shock: Networks shall be inspected for evidence of
mechanical damage.

b B mam mrsaomomas £

Yibration, high freguency {sec 3.22). Hetworks shall be tested in
cg with methoo EUK of MIL-S1D-20Z. The fellowing details and exceptions
ply: :

Mounting: As speciffed itn 4.6.16a.

Test leads: As specified 1n 4.6.16b.

Measurements before vibration: As specified in 4.6,16c.
Test condition D.

Measurements after vibration: As specified in 4.6,16e.

Inspection after vibratifon: Networks shall be fnspected for evidence of
mechanical damage.
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Life (see 3.23). WMNetworks shall be tested in accordance with methad 108

of MIL-STDTZ02. The following details and exceptfons shall apply:

a.

Mounting: As specified in 4.6.1.1, with wiring to be connected to
landing pads on the top and bottom of the circuit board. If forced air
circulatfon is employed, the afir velocfty shall not exceed 500 feet per
minute and there shall be no direct impingement of the forced-air supply
upoen the networks.

Test temperature and tolerance: 70°C #5°C.
25°C power rating: 25°C #5C (qualification {nspection).

Inftial measurements: Measurements may be made inside or outside the
chamber,

{1} Inside chamber: When measurements are to be made inside the
chamber, the initifal d¢ resistance shall be measured at the
applicable test temperature, after temperature stabilization, and
within 8 hours of exposure of the resistor networks to the test
temperature. - This {nftial measurement shall be used as the

reference temperature for all subsequent measurements under the same
condition,

(2) Outside chamber: When measurements are to be made outside the
chamber, the fnitial dc resistance shall be measured at the room
temperature. This inftial measurement shall be used as the

reference temperature for all subsequent measurements under the same
condition.

Operating conditions: Rated dc continuous working voltage, filtered or
nonfiltered full-wave rectified ac voltage shall be simultaneously
applied to each resistor in the network intermittently, 1.5 hours on and
0.5 hour off, for the specified number of hours and at the test
temperature. During the "on"™ cycle, the voltage shal) be regulated and
controlled to maintaftn the rated continuous working voltage 25 percent.
In no case shall the network power rating be exceeded.

Test condftion: 1,000 hours total test time.

Measurements during test:

(1) OC resistance shall be measured at the end of the 0.5 hour off
periods after 250 +48, -0; 500 +48, -0; and 1,000 +48, -0 hours.
Measurements shall be made as ne2r as possible to the specified time
but ‘may be adjusted {within specified tolerances) so that
measurements need be made only during the normal workday.

(2) Measurements outside of chamber: When measurements are made outside
the chamber, networks shall be outside of the chamber for 2 minimum
of 45 minutes and stabii{zed before measurement.

Inspection after test: Networks shall be inspected for evidence of
mechanfcal damage.

W
oh
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4.6.19 High temperature exposure (see 3.24).

a, Mgounting: Not required.

b. Initial meaguremgnts: DC resfstance shall be measured as specified in
4.6.5 at 25 C 22 °C.

€. Procedure: Following initial resistance measurements, networks shall be

g]aged ip a chamber with forced air circulation maintained at
¢5 C for a period of 100 4 hours with no Toad appifed.

d. Final measurements: After removal from the test chamber, netwqus shal)
ha navmittad +a ctahdi14d2a a¢ an amhiont tamnarature nf 9‘ r tq l" fnl‘ 4

UE METWIRLTY WU SJLUWi 1 Tat Gu Uil AWM Iw Y woHipPwT

hours. Resistance measurements shall be made as specified in 4,6.5.
Networks shall be inspected for evidence of mechanical damage.

4.6.20 Low temperaturé storage (see 3.25).

a. Mounting: Not required.

b. Procedure: DC resistance shall be measured as specified in 4,6.5.
Within 1 hour after this measurement, the networks shall be placed in a
cold chamber at -65"C +0°C, -3°C. Twenty-four hours after the networks
have reached this temperature, the temperature of the chamber shall be
gradually increased to room temperature within a period of not more than
8 hours. The netwarks shal]l be removed from the chamber and wmaintained
at a temperature of 25°C *5°C for a period of approximately 24 hours; the
dc resistance shall then 2gain be measured as specified in 4.6.5,
Networks shall then be inspected for evidence of mechanical damage.

4.6.21 Hermetic seal (applicable to characteristics C and Y} (see 3.10).
Networks shall be tested 1n accordance with method Y12 of MIL-S1D-202. |ﬁe
following details shall apply:

a. Test condition C, procedure 111la or 111b of method 112, MIL-STD-202 shall
be used.

b. &ross leak test: Test condition D.

4.6.22 Fungus {see 3.26). MNetworks shall be tested in accordance with.method
508 of MlL-ST&—HIU. Networks shall be inspected for evidence of fungus.

5. PACKAGING

5.1 Packa%1ng requirements. The requirements for packaging shall be in
accordance w -R- . .

6, NOTES

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

6.1 Intended use, Networks described herein are {ntended to be used in
electronic circults where minfaturization 1s required. -
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6.2 Acquisition requirements. Acquisition documents must specify the following:

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

b, Issue of DODISS to be cited in the soIfcitatién. and 1f required, the
specific issue of individual documents referenced {(see 2.1).

¢. Title, number and date of the applicable detall specificatfon, and the
complete military part number {see 3.1 and 1.2.1}.

6.3 Qualification. With respect to products requiring qualification, awards
will be " made only fTor products which are, at the time of award of contract,
qualified for fnclusfon in the applfcable Qualified Products List whether or not
such products have actually been so 1isted by that date. The attention of the
contractors is called to these requirements, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal Government
tested for qualification in order that they may be eli{gible to be awarded
contracts or purchase orders for the products covered by this specification. The
activity responsible for the Qualified Products List 1s the Electronic Support
Division AFLC, 2750 AWB/ES, Gentile AF Station, Dayton, OH 45444-4500; however,
infermation pertaining to qualification of products may be obtained from the

Defense Electronics .Supply Center (DESC-E), 1507 Wilmington Pike, Dayton, Ohio
45444-5000.

6.4 Application notes.

6.4.1 sStacking of networks. Stacking fs generally not recommended, but §f
required, care should be taken to compensate for the lower heat dissipation
capabitities by derating the wattage rating.

6.4.2 ¢lose-tolerance networks. Close-tolerance networks {(1.e., *0.1 percent
and tighter) should be mounted by-a method which produces the least heating effect
over a short time to avoid permanent change 1n resistance,

6.4.3 Caution note. When the printed wiring assembly utilizes components made
of brittle materials (glass or ceramic), such components should be protected,
prior to cocating, against breakage by the conformal coating type covering the
component with transparent, c¢lean, thin, pliant buffer material securely fitted,
such as with heat shrinkable sleeving, polyethylene terephthailate covered by
MIL-1-23053/7. The buffer material should cover the entire component and should
not extend over the component by more than 0.062 inch and should be compatible
with the conformal coating material. Buffer material may not be needed when types

SR and XY per MIL-1-46058 are used. T o

6.5 Power ratings at 25°C. Power ratings for networks under this specification
have been established by a 1,000-hour 1ife test and aR = #0.50 percent for
characteristics H and K, and aR = 2.0 percent for characteristic M, 4R = #0.10
percent and aRatio = #0.03 percent for characteristics £, R, and ¥V, For
characteristic Y, aR = #0.05 percent and aRatio = #0.025 percent. The power
ratings established should be in accordance with figure 2.

6.6 Supersession data.

6.6.1 Resistance desfgnations, Prior to MIL-R.83401B, dated 1 March 1976, a
esignation was used for resistance tolerances of 22
percent and #5 percent. MNetworks specified with a 2 percent or t5 percent
resistance telerance using the four-digit resistance designation required by this
specification supersede and are interchangeable with the +2 percent and *5 percent
resistors using the three-digit resistance designation provided the resistors have
the same resistance value, tolerance, style, and performance characteristic. The
supersession of the three-digit resistance desigration by the four-digit
resistance designatfion shall be as indicated in table XVIII,

[#%]
o
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Resistance designations for #2 percent and #5 percent networks.

| Resistance designations T {
T 1 ] Resistance {
1 Four digits [ Three digits 1/ | I
! [ i Megohms |
TIDRGT to JIRD Inclusivel 100 to 310 {nclusivel 10.0 to 9Y.0 dinclusive |
11000 to 9100 inclusivel 101 to 911 inclusivel 100 to 910 inclusive |
11001 to 9101 inclusivel 102 to 912 inclusivel 1,000 to 95,100 inclusive |
~11002 to 9102 inclusivej 103 to 913 inclusive|l10,000 to 91,000 inclusive |
(1003 to 9103 inclusivel 104 to 914 inclusivel 0.1 to .91 inclusive |
11004 to 9104 inclusivel 105 to 515 inclusive]| 1.0 to 9.1 dnclusive |

1/ Three-digit resistance designations used prior to MIL-R-83401B, dated
1 March 1976.

6.7

6.8 Chang
revision to

Subject term (key word) listing.

DIP

Flat pack
Network
Resistor

SIP

es from previous {ssue.

39

Marginal netations are not used in this
Tdentify changeés with respect to the previous issue due to the
extensiveness of the changes.



Downloaded from http://www.everyspec.com

MIL-R-B83401F
APPENDIX A
PROCEDURE FOR QUALIFICATIQH INSPECTION
10. SCOPE

10.1 Scope. This appendix details the procedure for submission of samples,
with related data, for qualification inspection of networks covered by this
specification. The procedure for extending qualification of the required sample
to other networks covered by this specification is also outiined herein. This
appendix is a mandatory part of the specification. The information contained
herein is intended for compliance. S

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. SUBMISSION

30.1 Sample. A sample consisting of 60 sample units of each resistance value
(lowest, highest, and critical or nearest to critical value (see table XIX}) and
in each stylte, tharacteristic, resistance tolerance, and schematic for which
qualification is sought, shall be submitted and subjected to the inspection of
table XI. Twelve sample units of any value shall be submitted and subjected to
the tests of group II of table XI. 1n addition, 10 sample units of any
characteristic or resistance value shall be submitted and subjected to the test of
group YIII of table XI. The range extension at higher or lower values will be
qualified by supplemental testing of the new highest or lowest value in accordance
with the following: Submit 60 additional samples of the new resistance value to
be qualified to groups 1 and la of table XI; of this group, 10 samples shall pe
subjected to group III, 10 samples to group IV, 10 samples to group ¥V, 10 sampies
to group YI and 10 samples to group YII. An additional sample submission is
required under the following conditions:

a. Qualification to a closer tolerance than submitted above is desired:

Submit

30 additional samples 10 high value

of the closer tolerance’ 10 critical value
to be qualified to group I 10 low value

of table XI.

b. Qualification to H or J schematics by schematics A, B, C, or G submissfon
is desired:

Submit

40 additional samples 40 highest value
of schematic H or J.

A1l to group I, and 10

each to groups 111, IV,

VI, and VII.

30.2 Test data. When inspections and tests are to be performed at a Government
laboratoFy, prior to submission, all sample units shall be subjected to ali of the
tests indicated as nondestructive in table XI. Each submission shall be
accompanied by the test datz obtained from these tests. The performance of the
destructive inspections and tests by the manufacturer on a duplicate set of sample
units is encouraged, although not required. A1l test data shall be submitted in
duplicate.
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30.3 Description of items. The manufacturer shall submit a detailed description of the network
being submitted for inspection, including materials used for the resistance element and the
protective enclosure or coating. For characteristics C and V, the manufacturer shall submit a
description of the precap visual examination used for inspection of (1) interna) connections, (2)
metallization, (3) die mounting, and (4) inspection for foreign or extraneous material. After
qualification has been granted, no changes shall be made 1in materials, design, or construction
without proper notification to the qualifying activity.

TABLE- XIX. Critical resistance value for qualification inspection. 1/

Critical resistance value 2/

-

|

|

—T Schematic A1 Schematic § 1 Schematic L ] Schematic G | Schematic H | Schematic J T
{StyIéT" Tharacteristics T

1) i ) L

T I | | 1 ] T T LS | { ] | Rl
Cfmmim lmie el e, e e e
|RZ01040.1 j0.047 | 0.2 | 0.1 | | | } | 1 |.390 | .200 |
(RZ020§0.1 ic.o47 { 0.2 | 0.1 | | ) | | | 1.3%0 | .200 |
(RZ030]0.047 10.047 | 0.1 | 0.1 | | i | i | 1.160 | ,160 |
i RZ0401 i i i | .024 | .012 | .024 |.012 1.03% { 020 | | |
|RZ050) | | ] | .024 | .012 | .024 |.012 1,039 | .020 | | |
| RZOBC| ! 1 ! { .024 | .012 | .024 |.012 [.039 i .0z20 | | |
{RZO70I | | | { ,039 | .020 | .039 |.020 |.062 | .033 | N |
|RZ080| i | | | .039 | .020 | .039 |.Q20 ].062 | .033 | } |
[ RZ0O90| | I i { 039 | .c20 | .039 [.020 .02 ! ,033 | | !
IRZ100(0.047 |0.047 | 0.1 | 0.1 | i | i | | 1.160 | .160 |

.1/ Maximum continuous working voltage shall be applied (see 3.1).
Z/ The critical resistance value 1s the maximum standard resistance value which will dissipate
full wattage when the maximum continuous working voltage is appiied.

40. EXTENT OF QUALIFICATION

40.1 Extension of qualification. The resistance range included in the qualification of any one
network style will be between the iowest and highest resistance values which pass the
qualification inspection (see 3.1}, Qualification of one characteristic is basis for
qualification of another characteristic, as indicated in table XX. Quaiification of the lower
resistance tolerances will qualify for the higher resistance tolerances in accordance with table
XXI. Extent of qualification by style shall be in accordance with table XXII, Extent of
qualification by schematic shall be in accordance with table XXIII. As a requisite for extension
of qualffication as described herein between characteristics, tolerances, schematics, and
resistance values, the product {nvolved must be manufactured using the same facitities, processes,
and materials as the product originaiiy submitted for quaiification.

TABLE XX. Extent of qualification of characteristics.

Characterfstic | Characteristic(s)
submitted | qualified

e ——— e — o
- XA TO

M
>
-
=
e e e e e e ] e s
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TABLE XXI. Extent of qual{fication of resistance tolerance.

ResTstance tolerance RKesTstance tolerancels})

| I i
| submitted { gualified |
T T T
| A ! A, B, D, F i
| B | B, D, F, G, J ]
| D [ o, F, G, J |
I F ! F, G, J !
| G | G, ¢ l
| J | J !
i T | i, A, B, D, F ]
; ¥ ; Y, T, A, B, D, F :

TABLE XXII. Extent of qualification by style.

|
i

| T

| Style | Will qualify style(s)

| [ L}
| RZ010 | RZ010 ]
[ RZ020 ] RZOl0, RZIO20, RZ110 1/
| RZO30 | RZ030, RZ120 1/ =1
L RZ040 | RZIO40 !
| RZO50 | RZ0O40, RZOS0 |
| RZO60 | RZ04D, RZO50, RZIO0&0 |
| RI0T0 | RIO7O '
{ RZOBO | RZO70, RZO080 I
{ RZ090 | RZO70, RZ080, RZ090 [
{ RZ100 ! RZ030, RZ100, RZ120 1/:

[
o
=
-
[ ]
3
w
o+
b
—
m
“w
x
~
[
Pt
=]
[
=
(=9
x
i~
-y
N
)

are included, addftional test
samples must be tested as
speciffed in MIL-R-83401/11
and MIL-R-83401/12.

TABLE XXIII. Extent of qualification by schematic,

[ I I
l Schematic ! Will qualify schematic(s) 1/ 2/1

-1
| | 1
! A I A, d |
| ] | B, A, Jd, K, M, N |
| c i C, G, H !
I G I G, H I
! 1 !

1/ When H or J schematics are included,

additional test samples must be tested as
specified in 30.1b.

2/ When X, M, and N schematics are included,

T additional test samples must be tested as
specified in MIL-R-83401/11 and
MIL-R-83401/12.
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PROCEDURE SPECIFYING ADDITIONAL SCHEMATICS
{SCHEMATIC X)

10. SCOPE

10.1 Scope. This appendix detaiis the procedure to be followed to include
additional schematics to this specification. These new schematics will be
incorporated in the applicable detail specification as a “schematic X". This
appendix is a mandatory part of the specificatfon. The informatfon contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

1.1 Standard. The following standard forms a part of this appendix to the
+ &

20.
exten
STANDARD
MILITARY
MIL-STD-965 - Parts Control Program.
30, REQUIREMENTS

30.1 Procedure for submission of schematics. Resistor networks with schematics
other than those currently 1isted In the current specification should be submitted
as a4 non-standard part request in accordance with MIL-STD-965. The usage record
of the particular schematic will be researched, and if the schematic has been used
previously on any military equipment, the schematic will be included in the
applicable existing detail specification or a new detail specification. 1If no
previous use of the schematic 1s found, then the information will be included in

the usage record.

36.2 Extension of gualification for schematics. Qualificatfon will be extended
to the new schematics based on qualiffcation of:

a. Schematic B for resistor networks in DIP packages and flat packs and,

b. Schematic C for SIP packages.
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Alr Force - B5
Havy - EC
Air Force - 85 - Agent:

NASA - NA . DLA - ES

Review activities {Project 59GP-0072)

Army - AR, MI

Air Force - 17
DLA - ES

User activities:
Army - AT, AY, ME
Navy - CG, MC
Air Force - 19
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INSTRUCTIONS: In s continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the locss adge (DO NOT STAPLE), and
mailed. In block 5, be us specific as possible about particular problem aress such as wording which required Interpretation, was

too rigid, restrictive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related 1o a specific paragraph of the documant. If block 7 is filled out, an
ascknowledgement wiil be mailed to you within 30 days to let you know that your comments were received and are being

considered,

NOTE: This form my’not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Commants submitted on this form do oot constitute or imply suthorizstion
to waive any portion of the referenced document(s) or to amend contractual requirements.
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