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GENERAL SPECIFICATION FOR

This specification {s approved for use by all Depart-
ments and Agencies of the Oepartment of Defense.
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.? Classification. D

1 fsplays shall be of the following styles and types as
pecified (see J.1 and 6.2)

1.2.1 Styles. Dfisplay covered by this specification shall be of the following
styles as specified {see 3.1).

a. Style 1: Light soeurce, incandescent lamps.
b. Style IlI: Light source, 1ight emitting diodes.
2. APPLICADLE DOCUMENTS
2.1 Specifications, standardé. and handbooks. The following specifcations,
standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
1i{sted {n the issue of the Departoent of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

FEDERAL
ZZ-R-765 - Rubber Sflicon, Low and High Temperature.

MILITARY
MIL-M-14 - Molding Plastics and Molded Plastic Parts, Thermosetting.
MIL-A-8625 - Anodic Coatings, for Aluminuo and Aluminum Alloys.

j

[Beneficial copments (recommendations, additfons, deletions) and any pertinent
|data which may be of use fn improving this document should be addressed to:
ICommander, Dofense Electronics Supply Center, ATTN: DESL-ES. 1507 Wilamington
|Pike, Dayton, OH 45444-5276, by using the self-addressed Standardized Document
| Inmprovement Proposal (DD Form 1426) appearing at the end of this document or

Iby letter.

—— et e s g

AMSC N/A FSC 5980
DISTRIBUTION STATEMENT A. Approved for public release; distributfon 1s unlioited.
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MIL-5-28786 - Switches, Preparation for Delivery of.
HWIL-C-45662 - Cajibration System Requirements.
STANDARDS
FEDERAL )
FED-STD-406 - Plastics, Method of Testing.
MILITARY
MIL-STD-145 - Sampling Procedures and Tables for Inspection by
. Attributes.
MIL-STD-108 - Definitions of and Basic Requirements for Enclosures for
: Electric and Electronic Equipment.
MIL-STD-202 - Test Methods for Electronic and Electrical Component
Parts.
MIL-5TD-1285 - Marking of Electrical and Electronic Parts.

{Unless otherwise indicated, coples of federal and miiitary specifications,
standards, and handbooks are avaflable from the Maval Publications and Forms
Center, (ATTN: NPDDS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Other Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standard for Federal Services.

(Application for copies should be addressed to the superintendent of Documents,
Government Printing Office, Washington, D.C. 20402.)

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related associated detail
specifications, specification sheets, or MS standards), the text of this document
takes precedence. HNothing in this document, however, supersedes applicable laws
and regulatfons unless a specific exemption has been obtained.

3. REQUIREMEKTS

3.1 Specification sheets. The individual part requirements shall be as
specified herein and In accordance with the applicable specification sheets. In
the event of an{ conflict between requirements of this specification and the
specification sheets, the latter shall govern (see 6.2

3.1.1 Displays covered by specification sheets and identified by Part or
Identifying Number {PIN). -Displays which are compTetely defined by a military
spec{fication sheet [see 3.1) shall be ordered in accordance with 6.2.1.

3.1.2 Displays covered by specification sheets but not identified by PIN. For
displays not covered by a PIN, the type (see 1.Z2.72J shatl be specified in the
complementary documents, such as service drawings or ordering data sheets (see
6.2.2). Such displays shall be procured from sources listed on the qualified
products 1ist for the applicable type.
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3.2 Qualification. Displays furnished under this specification shall be
products which are authorfzed by the qualifying activity for listing on the
applicable qualified products 1ist at the time of award of contract (see 4.5 and
6.2). The varfations allowed from the specification sheet, fncluded fn 6.2.2 are
as follows and must be within the physical, functional, and environmental
parameters of the specification sheet:

a. Character.
b. Terminations.
c. Character's colors,

3.3 Material. The material for each part shall be as specified herein.
However, when a definite material 1s not specified, a materia) shall be used which
will enable the displays to meet the qerformnnce requirements of this
speciffcation. Acceptance or approval of any constituent materjal shall not be
construed as 2 guarantee of the acceptance of the finished product.

3.3.1 Hetoals. AIV metal parts, other than current-carrying parts, shall be of
corrosion<resTstant materia) or shall be suftably protected to resist corrosion.

3.3.1.1 Bissimilar metals and compatible couples. When dissiailar metals are
used fn IntTmate contact with each other, protection agatnst electrolysis and
corrosfon shall be provided. The use of dissioflar oetals in contact, which tend
toward active electroiytic corrosion {particuiariy brass, copper, or steel used in
contact with aluminum or aluminum alloy) Is not acceptable. owever, nmetal
plating or meta) spraying of dissimilar base ometals to provide sfimflar or suftable
abutting surfaces 15 permitted. The use of dissimilar netals separated by a
sufitable {nsulating materia) is also permitted. Dissimilar metals and compatible
couples are defined 1n 6.4. '

3.3.2 Plastic. Unless otherwise specified, thermosetting plastics shall be
flape retdrdant material in accordance with MIL-M-14; however, cellulose filied
materials shall not be used. When used, thermoplastics shall be
self-extinguishing when tested in accordance with method 2021 or method 2022 of
FED-STD-406, as applicable to the thinnest section. When used in lenses, material

ehall n e ammrtfiand fann 3 1 A £ 214
Snall vE 55 specivied yse€ J.1 aN0 v.Li.,

3.3.2.1 Fiber sheathing. Plasticized polyvinyl chloride shall not be used as a
sheathing material for optical fibers.

3.3.3 Silicone rubber. Al silicone rubber parts shall be fn accordance with
IZ-R-765.

3.3.4 Finish. Unless otherwise specified (see 3.1), all external aluminum
parts shall be anodized in accordance with MIL-A-8625. The exterior surfaces,
designed to be exposed at the front of the panel after assembly, shall have a
black lusterless Finish.

3.4 Desfgn and construction, The display shall be of the design, construction,
temperature range, and physical dimensions as specified (see 3.1)

3.4.1 Mounting hardware. Each display shall be provided with mounting hardware
as specifled [see J.I and 6.2). For direct Government orders, the hardware shall
be assenbled In proper order,

3.4.2 Housfng. The housing shall be capable of independent or combination
mounting as specified {(see 3.1).
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3.4.3 Screw threads. Screw threads on external threaded parts or parts
subjected to replacement or removal, shall be in accordance with handbook H28.

3.4.4 Termination. Termination shall be as specified (see 3.1).

3.4.4.1 Plug-in unfts, The plug-in units shall be positive keyed to achieve
proper alinement of legend in relation to fixed assembly when removed (see 3.1),

3.4.5 MWeight. The weight shall be as specified (see 3.1 and 6.2).

3.4.6 Light source. The 11ght source shall be as specified (see 3.1 and 6.2).

3.4.6.1 Light source circuitry The -1ight source circuits shall be 1solated
efectricaiiy rrom the alsplay assembiy case and its mounting means.

.

3.4.6.2 Light source replacement. Light source replacement shall be as
specified {5ee 3.1 and 5.27.

3.4.6.3 Light source contacts. Light source contacts shall be of suitable
material or plated to resist eTectrolytic corrosion of the contact or the light
source base.

3.4.7 Lens. The lens shall be free from defects which wil) prevent it from
meeting luminous distribution and color requirements. Unless otherwise specified,
there shall be no highlight reflective surfaces on the displays.

3.4.8 Color fiflters. Materfal for lamp color filters (used to convert clear
incandescent Tamps to colored 11ghting) shall) be silicone rubber, unless otherwise
speciffed {see 3.1).

3.4.9 Panel seals. Material for panel seals shall be silicone rubber.

3.5 Performance. The displays shall be capable of meeting the tests specified
in 4.7, and the specification sheets, as applicable. Lamp fallure shall not be
considered a unit failure when the lamp fallure is noted immediately and a new
lamp 1s installed and functions, then the test shall be continued, as required,
However, a 1ight source failure for a nonreplaceable item (see 3.1}, shall be
considered a unit failure.

3.5.1 Operating characteristics. When displays are tested as specified in

4.7.2, the operating characteristics shall be as specified (see 3.1 and 6.2).
3.5.1.1 <Character distortion. When displays are tested as specified in
4.7.2.1, the displayed character{s) shall appear clear and legible.
3.5.2 Therma) shock. When displays are tested as specified 1n 4.7.3, there
shall be no mechanical or electrical damage, or loosening of fastening devfces
There shall be no discoloration or deformation of the lens.

3.5.3 VYibration. MWhen displays are tested as specified in 4.7.4, there shall
be no chipping or cracking of materials, or loosening, bending, warping or
distortion of»parts. .

.3‘5'4 Shock.
J.5.4.1 Method I.  When displays are tested as specified in 4.7.5.1, there

shall be no broken, loose. deformed or displaced parts at the conclusion of the
test.
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1.5.4.2 Method [l (when specified). When disglays are tested as speciffed in
4.7.5. 2. there shall BE no aispIEEea parts and the readout shall be electrically
and mechanically operable at the conclusion of the test.

3.5.5 Moisture resistance. When displays are tested as specified in 4.7.6,
there shall be no evidence of excessive corrosion, breaking, cracking, or other
defects detrimental to the {ntended function of the display. When dfsplays are
tested in the wet condition, the fnsulatfon resistance shall not be less than 10
amegohms, At the end of the drying perfod, the insulation resistance shall not be
less than 1,000 megohms. Excessive corrosion is defined as that which fanterferes
with the electricai or mechanical performance and has penetrated the plating and
has attacked the base materfal.

3.5.6 ODielectric withstanding voltage. When displays are tested as specified
in 4.7.7, there shall be no flashover. arcing, breakdown or current flow in excess
of 100 microamperes

3.5.7 Seal (when applicablel).

A mtie m2m Ammbmad aa mmam

31,5.7.1 Oripprocf {45°). When displ ays are tested as specified in 4.7.8.1,
there shall be no leakage of water through the panel scal as determined by visual
exanination. Following the test, displays shall omeet the requirements of 3.5.6.

3.5.8 Terminal strength, When displays are tested as specified in 4.7.9, there
shail be nc movement or loosening of parts, or other mechanical damage.

3.5.9 Solderability (applicable to solderable terminals). When displays are
tested as specified Tn 4.7.10, the dipped surfFace of the terminals shall be at
least 95 percent covered with a new, smooth sclder cocating. The remafning 5
percent of the terminal surface shall show only small pinholes or rough spots.
These shall not be concentrated in one area. Bare base metal and areas where the

solder dip faifled to cover the orfginal coating arc fndications of poor
solderability.

3.5.10 Resfstance to solderiﬁg heat (when speciffed (see 3.1 and 6.2)). When
displays are Eested as specified Tn &.7.11, there shall be no evidence of
electrical or mechanical damage,.

3.5.11 Salt spray {corrosfon). When displays are tested as specified in
4.7.12, there shall be no evidence of excessive corrosion that interferes with the
electrical or mechanical performance, penetrates the plating, and attacks the base
materiai. There shall be no warping. cracking or other damage to the displays.

3.5.12 Chromaticity. When displays are tested as speciffed in 4.7.13, the
requirements shatl be as specified in table 1I.
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TABLE I. I1)luminated chromaticfity limits. 1/

€7 ] - |
| Color I @ 2100° Kelvin |
! T i |
| | X I Y [
| I I |
| Red [ .695 | .285 |
| | .703 sL 2/
| | .655 | .325 |
| | .660 | sL 2/
i [ | [
I | | |
| Green | .260 | .570 |
| | .300 | .630 |
| | .160 | .660 |
| | .200 | .720 |
| | |
[ | |
|  Yellow .562 | .415 i
.570 | sL2/1
| .596 | .382 |
| .605 | sL 271
| | — |
| I T
| White | .400 I .420 |
| | .460 | .420 |
| | .400 | .380 I
| | .460 | .380 |
| | | |
| | | |
|  Amber i .596 | .380 !
i | .e07 | st 2/|
| | .625 | .351
1 i .636 ! sL 2/

1/ The chromaticities of the color
character expressed as X and Y
coordinates on the CIE chromaticity
diagram shall be within areas
bounded by the coordinates 1isted
for each color, using a source
itluminate of Kelvin value as
stated.

2/ SL - Spectrum locus (where

™ dintersected by other coordinate
pair).

3.5.13 Overload. When displays are tested as specified in 4.7.14, there shall
be no evidence of electrical or mechanical damage.

3.5.14 Life (electrical). VUpon completion of tests specified in 4.7.15,
displays shall meet the Tuminance and dot-to-dot ratio requirements of 3.5.15 and
3.5.16, respectively.

3.5.15 Luminance. When displays are tested as specified in 4.7.16, the
measured Rﬁo{ometrlc brightness in the visibie spectrum shall be 10-foot lTamberts
minimum at rated voltage {(see 3.1).
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3.5.16 ODot-to-dot ratfo. When tested as spectfied in 4.7.17, the dot-to-dot
ratio shalT be as speciFied (see 3.1).

3.5.17 Contract ratio. When tested as specified in 4.7.18, the contrast ratfo
shall be as specified [see 3.1).

3.5.18 Field of view. When displays are tested as specified in 4.7.19, the
visibility of the display shall not be restricted by the periphery of the
enclosure for the display.

3.5.39 Mechanical endurance (applicable to plug-fn unfts only). When displays
are tested as specified Tn 4.7.20, there shall be no breakage of parts or
degradation of performance. The removable plug-in unit shall remain capable of

removai by normal external pressire.

3.6 Marking. Displays shall be marked in accordance with MIL-5TD-i285 with the
folltowing Information:

a. PIN or type with manufacturer’'s part number as applicable.

b. Display manufacturer's name, trademark or code symbol, and date code.

¢. WKhen 3.6a §s not applicable, the manufacturer's part number, the
Government drawing number, or prime contractor's number shall be marked

on the unit package.

3.6.1 Terminal! identification (see 3.1 and 6.2). Terminals shall be marked to
indicate the contact arrangement of the display. When specified (see 3.1 and
6.2), termfnal markings shall be augmented by a circuit schematic. There shall be
no over-carking of the terminal {dent{fication, :

3.7 Workmanship. Displays shall be processed in such a manner as to be uniform
in qualTty and shall be free from cracked or displaced parts, sharp edges, burrs,

and other defects which will affect 1ife, serviceability or appearance.
4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibiiity for inspectfon. Unless otherwise specified in the contract
or purchiase order, the contractor 15 responsibie for the perforpance 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 facflities suitable for the performance of the fnspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the Inspections set forth fn this
specification where such inspections are decemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for complfance. All {tems shall peet all requirements of
sections J and 5. 1he Inspection set forth in this specification shall become a
part of the contractor's overall fnspectfon system or quality progranm. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance cooply with all requireoents of the
contract. Sampling inspection, as part of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements, however, this does
not authorfze submission of known defective material, either indicated or actual,
nor does {t coomit the Government to accept defective materfal,
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4.2 C1

as
herein are

sificatfon of inspections. The inspection requirements specified
classified as follows:

a. Materials fnspection {(see 4.3).
b. Qualification inspection (see 4.5).
c. Quality conformance inspection (see 4.6).
4.3 Materials inspection, Materials inspection shall consist of certification
supported by verifying data that the materials used in fabricating the displays,

are in accordance with the applfcable referenced specifications or requirements
prior to such fabrication.

4.4 Inspection 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.

4.5 Qualiffcation inspection. Qualification inspection shall be performed at a
Jaboratory acceptable to e Government (see 6.3), on sample units produced with
equipment and procedures normally used in production.

4,5.1 Sample size. The specified number of displays for which qualification is

sought shall be submitted for qualificatfon inspection. The sample submitted

sha11 consist of displays as specified in the applicable specification sheet, and
1ed

Ak _--Jt -_1 l---

in the quantity spe isee ll

(g
-

4.5.2 Inspection routine. Sample units of displays shall be subjected to the
qualification Tnspection specified in table II in the order shown. All sample
units shall be subjected to the inspection of group I. The sample units shall
then be divided as specified in the table Il and subjected to the inspection for
their particular group.

TABLE II. Quaiification and group B inspection,

| [ I
[ Examination or test | Requirement | Methad !
I | | |
1 Group I (all sample units) ‘ ‘ :
| visual and mechanical examination 1/ | 3.1, 3.3, 3.4, | 4.7.1 ]
| I 3.6, and 3.7 | |
| Operating characteristics | 3.5.1 I 4.7.2 |
: Character distortion ; 3.5.1.1 { 4.7.2.1 =
: Group Il (4 sample units) , : :
| Thermal shock | 3.5.2 | 4.7.3 |
} Vibration { 3.5.3 | 4.7.4 |
| Shock | 3.5.4 | 4.7.5 |
| Moisture resfstance ] 3.5.5 | 4.7.6 |
| Dielectric withstanding voltage | 3.5.6 | 4.7.7 |
| Operating characteristics I 3.5.1 | 4.7.2 |
| Character distortion i 3.5.1.1 | 4.7.2.1 |
’ Seal (when applicable) I 3.5.7 : 4.7.8 {

See footnote at end of table.
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TABLE II. Qualification and group B inspection - Continued.

| T i I
| Examination or test | Requirement i Method |
1 | 1 I
i Group 111 (2 sample units) : : {
I Terminal strength | 3.5.8 | 4.7.9 l
I Solderability {when applicabie) | 3.5.9 I a4.7.10
Reststance to soldering heat {when specified) | J.5.10 | 4.7.11 I
l Salt spray (corrosfon) = 3.5.11 i 4.7.12
{ Group IV (12 sample units)(2 for each color) ‘ I
| |
i Chromaticity i 3.5,12 i 4.7.13 i
| Overload | 3.5.13 | 4.7.14 |
| Life (electrical) [ 3.5.14 I 4,7.15 |
| Luoinance | 3.5.15 I 4.7.16 |
| Dot-to-dot ratie | 3.5.16 I 4.7.17 |
| Contrast ratio | 3.5.17 | 4.7.18 |
Fleld of view | J.5.18 1 4.7.19 |
Character distortion | 3.5.1.1 | 4.7.2.1 |
i | |
Group V (2 sample units) ; : =
! 3.5.19 l 4.7.20 I
i i '

|
|
I
: Mechanical endurance (when applicable)
1/ Two saople units only for diamensions.

4.5.3 Fajlures., One or more faflures shall be cause for refusal to grant
qualification approval.

4.5.4 Extent of qualification.

4.5.4.t Single submissfon. buatlflcatlon shall be restricted to the type
submitted.

4.5.4.2 Group submissfon. The extent of qualification shal) be in accordance
with the applTicable specification sheet (see 3.1).

4.5.5 Retention of qualification. To retain qualification, the supplfer shall
forward a report at Jb-month Tntervals to the qualifying activity. The qualifying
activity shall establfsh the fnitfal reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product
for delivery, group A indicating as a minioum the number of lots that
have passed and the number that have fafled. The results of tests of all
reworked lots shall be {fdentiffed and accounted for.

b. The results of tests performed for quatification verification f{nspection,
qroup B, including the number and mode of failures. If the test results
indicate nonconformance with specification requirements, and corrective
action acceptable to the qualifying activity has not been taken, action
??ytbe taken to remove the failing product from the qualified products

st.

Faflure to submit the report within 30 days after the end of each l6-month period
may result in loss of qualification for the product. In addition to the perfodic
subnission of inspection data, the supplier shall (mmediately notify the
qualifyting activity at any time that the inspection data fndicates noncomplfance
of the product to meet the requirements of this specification,
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4.6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of group A Inspection. Except as specified in 4.6.2.1.3 delivery of
products which have passed the group A inspection shall not be delayed pending the
results of the group B {nspection,

4.6.1.1 Inspection lot. An {inspection lot shall consist of all displays of the
same speciflcation sheet of the same enclosure design, temperature characteristic,
vibration grade, shock type, and design and construction, produced under
essentfally the same conditions, and offered for inspection at one time, Similar
displays conforming to these requirements but having different circuitry may be
combined to form a lot.

4.6.1.2 Group A inspection. Group A inspection shall consist of the
examinations and tests specified 1n table 111 in the order shown.

4.6.1.2.1 Samplin lan. Statistical sampling and inspection shall be in
accordance with BIE-SIE-165 for general inspection level II. The acceptable

quality level (AQL) shall be as specified in table III. Major and minor defects
shall be as defined +n MIL-$TD-105.

4,.6.1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may
rework 1t to correct the defects, or screen ocut the defective units, and resubmit
for reinspection. Resubmitted lots shall be inspected using tightened
inspection. Such lots shall- be separate from new lots, and shall be clearly
identified as refnspected lots.

TABLE III. Group A inspection.

| | I |
| Examination or test | Requirement | Method AQL (percent defective) |
: : | Major T Hinor I
. |
| ¥Yisual and mechanica?l } f l
| examfnation ! 3.1, 3.3, | 4.7.1 1.0 1/ | 4.0 |
| | 3.4, 3.6, | | | |
| | and 3.7 | I | i
| Operating characteristics | 3.5.1 | 4.7.2 | 1.0 I - !
: Character distortion } 3.5.1.1 : 4.7.2.1 l 1.0 : --- {

1/ At the option of the supplier, in-process inspection may be used to meet the

T  materials (see 3.3}, and desion and construction (see 3.4), requirements
provided they meet the acceptable quality level and all of the supplier's
in-process control data on the tests, are made available to the Government
on request.

4.6.2 Qualification verificatfon inspection. Qualification verification
fnspection shall consi{st of group B. Except where the results of these
inspections show noncompliance with the applicable requirements (see 4.6.2.1.3),
delivery of products which have passed group A shall not be delayed pending the
results of these qualification verification {nspections.

4.6.2.1 Group B inspection. Group 8 inspection shall be completed in
accordance with tabTe [T within 3 years after initial qualification and within
each 3-year perfod thereafter. A manufacturer's normal quality control tests,
production control tests, production tests, environmental tests, and so forth, may
be used to fulfill all or part of group B inspection; however, all of group B
inspection shall be completed as specified.

10
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4.6.2.1.1 Failures. If one or more sample units fall to pass group 8

inspectfon, the saaple shall be consfdered to have failed.

4.6.2.1.2 Disposition of sample units. Sample units subjected to group B
inspection shall not be delTlvered on a contract or order; however, they shall be
forwarded to the qualifying activity.

4.6.2.1.3 HNoncomplitance. If a sample faiis to pass group B {nspectfon, the
supplier shalT take corrective action on the materfals or processes, or both, as
warranted, and on all units of product which can be corrected and which were
manufactured under essentially the same conditions, with essentially the same
paterfals, processes, etc., and which are considered subject to the same fafture.
Acceptance of the product shall be discontinued until corrective action,
acceptable to the Governoent, has been taken. After the corrective action has
been taken, group B inspection shall be repeated on additional sample unfts (all
inspection, or the inspection which the original saople failed, at the option of
the Governoent). Group A fnspection nay be refnstituted; however, final
acceptance shall be withheld until the group B reinspection has shown that the
corrective action was successful. In the event of fallure after reinspection,
fnformation concerning the faflure and corrective action taken shall be furnished
to the cognizant fnspection activity and the qualifying activity.

4.6.3 Inspection of preparation for delivery. Sample packages and packs and
the inspection oF the preservatton-packaging, gacting. and marking for shipment
and storage shall be in accordance with MIL-5-28786.

4,7 Methods of examination and test.

4.7.1 Visual and amechanical examination. ODisplays shall be examined to verify
that the materjals, design, construction, physical dimensions, oarking, and
workoanship are in accordance with the applicable requirements (see 3.1, 3.3, 3.4,
3.6, and 3.7). Only two of the sample unfits shall be inspected for compliance to
phystcal dicensions.

4.7.2 Operating characteristics (see 3.5.1), Displays shall be measured for
operatigg characteristics 1n accordance with the applicable requirements (see 3.1
and 6.2},

4,7.2.1 Character distortfon (see 3.5.1.1). The lighted characteri{s} shall be
visually examTned for uniformity of character brightness, legibility, and
clearness of disptay. The 1ight character(s) shall be visually exzmined while
betng viewed at a4 distance of 18 {nches in a plane normal to the lens face to

determine distortion {see 3.1).

4.7.3 Thermal shock (see 3.5.2). Displays shall be tested in accordance with
cethod 107 of WIL-ST0-20Z. The following detafls shall apply:

a. Test condition letter: A.
b. Measureoents before and after cycling: Not applicable.
¢. Examinations after test displays shall be cxamined for mechanical and

electrical danage and loosening of fastening devices and discoloration or
daoage to lenses.

.
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4.7.4 Vibration (see 3.5.3). Displays shall be tested in accordance uitﬁ
MIL-5TD-202. The Tollowing details and exceptions shall apply:

a. Test condition:
(1) For vibration grade 1: HMethod 201 {10-55 Hz).
{(2) For vibration grade 2: Method 204, test conditfon A (10-500 Hz).
(3) For vibration grade 3: Method 204, test condition B (10-2000 Hz).
b. Tests and measurements prior to vibration: MNot applicabie.

€. Mounting displays shall be rigidly mounted by their normal mounting means
on a rigid metal panel. The mounting fixture shall be free from
resonances over the test frequency range. Displays that are desfigned to
mate with connectors shall be tested using the complete connector
assembly.

d. During the test, the dispiay shali be monitored for circuit
discontinuities by measuring the electrical continuity of the circuit.
A1l display segments shall be flluminated at rated voltage. A circuit
discontinuity shall be defined as a voltage discontinuity of 20
miliiseconds or greater,

e. Test and measurements after vibration: Displays shall be examined for
evidence of broken, deformed, displaced or loose parts.

4.7.5 Shock (see 3.5.4)., Displays shall be tested as specified in 4.7.5.1,
method I, and 1n addition, when specified {see 3.1), displays shall also be tested
as specified in 4.7.5.2, method II. The following details and exceptions shall

anplv:
appty.

4.7.5.1 Method I. Displays.shall be tested in accordance with method 213 of
MIL-STD-202. The following details shall apply:

a. Mounting means: Displays shall be mounted on a rigid metal panel by
their normal mounting means.

b. Test condition letter: A,

¢. Measurement after test: Displays shall be examined for evidence of
broken, deformed or displaced parts.

4.7.5.2 Method II. Displays shall be tested in accordance with method 207 of
MIL-STD-202. The following details shall apply:

2. Mounting means: Displays shall be mounted on the standard mounting
fixture detailed by figure 207-4A in MIL-3TD-202, method 207.

b. Measurement after test: Display shall be electrically operable.

4.7.6 Moisture resistance (see 3:5.5). Displays shall be tested 1n accordance
with method 106 of MIL-STD-202. The followfng details and exceptions shall apply:

a. Mounting: By normal mounting means on a coréos1on-resistant metal panel
extending beyond the display device, positioned 15 degrees from the
vertical and uninsulated.

12
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Polarization: Ouring steps 1 to 6 inclusive, a polarizing voltage of 100
volts direct current {(dc) shall be applied between all terminals tied
together and the oetal panel. Steps 7a and 7b are not applicable.

Load voltage: Mot applicable.

Within 5 mfnutes after

Fina) measurement: I[nsulatfion resistance.
fnsulation

conclusion of the test and while the displays are sti)l wet,
resistance shall be measured in accordance with method 302 of
KIL-S5TD-202, test conditfon letter B. Points of neasurements shall be
between each terminal and housing.

Displays shall be tested in
The following

details and exceptfons shall apply:

b.

C.

4.7.8

4.7.8.1
the readoul shall be subjected to the dreipproof test of MIL-STD-108 with a

means,

5 gallon quantity of water flowing over the specimen for 5 minutes duratfon.
water shall be directed within 12 inches above the test specimen.

Test voltage: 1,000 volts root-mean-square {rmos).

Duration of application: 1 minute for qualification and group B tests; 5

seconds for other tests,
Points of applfication: Between all terminals and housing.

Seal {(when applicable} (see 3.1 and 6.2]).

Dripproof (45°). With the display mounted by fts normal oounting

The
Following the

test, the dielectrfc withstanding voltage shall be measured as specified in 4.7.7.

§.7.9
mounting

Terminals shall be tested in accordance with method 211 of MIL-STD-202.

strength {see 3.5.8). Dispiays shail be mounted by their nornal

Teroinal
No terminat shall be tested in more than one direction,

means.

The

following details and exceptions shall apply:

a.
b.

c.

A ¥ N
S./.1V

a
type terminations
The following deta

b.

4,.7.11
6.2}).

The Following details shall apply:

Test condition letter: As speciffed (see 3.1).

Applied force: As specified (see 3.1}.

Following the test, diplays shall be examined for movement or loosening
of parts, visible permanent set, or evidence of mechanfcal damage.

PR P n_.nux. .r‘.... - P ammifaakln &n --1.1-..-0.1‘- tmnmmiannlel Caldar
QDIUET ui l'll. 130 J,J3.77 1GpPPIFLADIE WU JUIUCTIOUIT ACTHINNGBIaT. FUFUT
ha11 be tested Tn accordance witth method ¢ 0 -370-202.
f1s and exceptions shall apply:

Nuaber of terminatfions to be tested: Two teroinals per unit.

Exanination of teramination: Termfnals shall be examined for solder
coating, pinholes or rough spots, or whether concentrated in one area.

Resistance to soldering heat (when specified, see 31.5.10 {see 3.] and
Displays shall be tested In accordance with uetﬁ d 210 of WIL.STD-202.

Test condition letter: B.

13
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4.7.12 35alt spray {corrosion) (see 3.5.11). Displays shall be tested in
accordance with method 10l of MIL-STD-207 with associated mounting and terminal

hardware assembled. The foiio;iﬂg'd;t;11s and exceptions shall apply:

a, Test condition letter: B.

b. Measurements after exposure: Displays shall be examined for evidence of
excessive corrosion, warping, cracking, or other damage.

4.7.13 Chromaticity {see 3.5.12). The chromaticity shall be determined by
spectrographic means as specified (see 3.1 and 6.2) as follows:
a. Method I. Spectrophotometer-flat siab: Chromaticity shall be determined

using a spectrophotometer, flat slab material of the same density and
thickness of the shaped filter, and necessary calibration filters.

b. Method II. Spectroradiometric:‘ Chromaticity shall be determined using a
spectroradiometer, a complete illuminated display assembly, calibrated
lamps of specified color temperature, and necessary calibration filters.

€. Method IIl. Visual comparater: Chromaticity shall be determined by a
color comparator, necessary high and low limit plastic or glass filters
of known chromaticity, and cai?brated light sources of specific color
temperature.

4.7.14 Overload (see 3.5.13). With all segments flluminated, displays shall be
subjected to 140 percenl ofF rated voltage at the power supply for 10 milliseconds
minimum. Displays shall then be examined for evidence of damage.

4.7.15 Life (electrical) (see 3.5.14). Displays shall be subjected to 300
hours of continuous operations with the light source of the highest wattage
energized at its maximum voltage. The following test procedures shall apply:

a. Twelve display units shal) be mounted on a vertical aluminum panel,
matrixed in three horizontal rows of four readouts per row.

b. Tests shall be conducted at the maximum operating temperature specified.

c. At the completion of the test, the readouts shall be tested in accordance
with the luminance and dot-to-dot ratio tests of 4.7.16 and 4.7.17,

respectively.

4.7.16 Luminance (see 3.5.15), A}l luminance measurements shall be taken in
completely dark surroundings and all segments shall be illuminated. A1l readings
shall be point readings and averaged. Luminance readings shall be taken by a
calibrated photoelectric photometer. The spot size used shall be no smailer than
50 percent or no larger than 80 percent of the segment dot sfze or line width.
With the photometer element fully illuminated, at least twe readings shall be
taken at equidistant points along each illuminated segment of the character.

4.7.17 Dot-to-dot ratio (see 3.5.16). Using the luminance values recorded
during the Tuminance test (see 4.7.16), the dot-to-dot ratio {D) shail be
determined by using the highest recorded point reading and the lowest recorded
point reading and calculation:

D = highest recorded point reading
Towest recorded point reading

14
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4.7.18 Contrast ratfo {see 3.5.17). Displays shall be tested, when specified,
in accordance with 4.7.18.1 ang %.7.18.2. A 1ight source with a color temperature
betw 3 nd 5, rees Kelvin from an angle of 45 &2
degrggg téoggeanorma ogfd:gdfgfugg :gltghggllggtggggc:ggndard {pressed bariunm
sulfate or PTFE ?ouder). The size of the 1{ght source shall be limited to o
confcal full angle ¢ 20 degrees as measured from the center of the reflectance
standard. The photometer shall be placed at 90 degrees to and focused on the
center of the reflectance standard. The light source shall be adjusted to produce
a reading of 6,568 footlamberts (equivalent to an incident {llumination of 9,250
footcandles). The reflectance standard shall be removed and replaced with the
display to be tested. The viewing surface of the display shall be placed ia the
same plane as at the reflectance standard and moved as required to make the
specified measurements., The relative posftions of the 1fght source and the
photoneter shall not be changed during these tests,

4.7.18.1 Contrast ratio with all segments 1lluminated. At least two readings
shall be taken at equidistant polnts on each IVluninated segment. The readings
shall be averaged, At least two readings shall then be taken at equfdistant
points in the background fomediately next to each {lluminated segment. The
background readings shall also be averaged. The contrast ratf{o shall be
deternined by measuring 81 {average brightness of background) and B2 (average
brightness of segment] and calculating:

B2 - Bl
—BI

4.7.18.2 Contrast ratfo with alternate segments {lluminated. The odd nrumbered
segnents shall be fully ¥1luainated and the even numbered segments shall be
nonillupinated. At least two readings shall be taken at equidistant points on
each segment, The luafinance readings of flluminated segwents shall be averaged,
and the readings of the nonflluminated segments shal) be averaged. The contrast
ratfo shall be deternined by measuring B2 (brightness of illum?nated segment) and
B3 (brightness of nonflluninated segment) and calculating:

ez - 8}
-8y

4.7.19 Field of view (see 3.5.i8). The displays shal) be oounted in a
horizontal posTtion with the character{s) lighted. The lens face shall) be viewed
from a distant of 3 Feet, unless otherwise specified (see 3.1), a8ll angles up to
45" to a line perpendfcular to the viewing surface.

C o

CZ «

4.7.20 Mechanical endurance {see 3.5.19) (applicable to plug-in unfts only).
pisplays shaly be subjected to 150 Insertions and removals, efther manually or
automatically.

5. PREPARATION FOR OELIVERY

5.1 Preparatiaon for delivery. Preparation for delivery shall be in accordance
with MIT-35.28785.

6. NOTES

(This sectian contains informatfon of a genera) or explanatory nature that oay
be helpful, but is not mandatory.)

6.1 Intended use. The displays, optoelectronfcs, covered by this
specification are Intended for use as panel displays.
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6.2 Acquisition requirements. Acquisftfon documents must specify the following:

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

b. Issue of DODISS to be cited in the solicitation, and if required, the
specific 1ssue of individual documents referenced (see 2.1).

€. Title, number, and date of the applicable specification sheet and the
complete PIN,

6.2.1 Display types covered by specification sheets and identified by type
desfgnation. Procurement documenits shouTd specify the following:

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

b. Title, number, and date of applicable specification sheet.
c. Type of qualified display.

d. Manufacturer's part number of modified display.

e. Details of the variations from the specification sheet (see note 1).

g. Lamp, if required (see 3.4.6).

HOTE: A copy of the drawing Furnished under (e} including the description of
the variations from the specificatfon sheet, should be sent to the
preparing activity as listed in the individual specification sheet.

Preparation and submission of data should be in accordance with step 11,
MIL-STD-749.

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for products which are at the time set for openfng of bids,
qualified for inclusion in the applicable Qualified Products List whether or not
such products have actually been so 1isted by that date. The attention of the
suppiiers 1s called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the federal Government tested for
qualification in order that they may be eligible to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the
qualified products 1ist 1s the Naval Electronics Systems Command; however,
information pertaining to qualification of products may be obtained from the
Defense Electronics Supply Center {DESC-E), 1507 Wilmington Pike, Dayton, Ohio
45444, agent for administration of the qualified products 1ist.

f. If mounting hardware is not to be assembled (see 3.4.1).
|
|
|

6.4 Intermetallic contact. The finishing of metallfic areas to be placed in
intimate contact by assembliy presents a special problem, since intermetallic
contact of dissimilar metals results in electrolytic couples which promote
corrosion through galvanic action. To provide the required corrosfon protection,
intermetallic couples are restricted to those permitted by table IV, Table IV
shows metals and alloys (or plates) by groups which have commoen electromotive
forces {EMF) within 0.05 volt when coupled with a saturated calomel electrode in
sea-water at room amblent temperatures. A1)l members of a group are considered as
completely compatible, one with the other. Compatible couples between groups have
been specified in table IV based on a potential difference of 0.25 volt maximum.
To simplify any arithmetic involved, table IV shows, in addition to EMF against a
calomel electrode a derived anodic index with group 1 (gold, and so forth) as O
and group 18 (magnesium, and so forth)} as 175. Subtraction of a lower group
anodic index gives the EMF difference in hundredths of a volt.

16
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TABLE 1Y,

Compatible couples (see 6.4).

Y,

[ | | i Anpdic | i
) &roup | Metallurgical category | EMF { index | Cozpatible couples |
| no. | f{volt} 1(0.01 ¥M |
[ 1 ,Gold. solid and plated; gold-platimm l +0.15 l Q l ‘
| | alloys: wrought platinun {2ost cathodic)l t | {

' S— S— - |
rz |Rhodfun plated on silver-plated copper I +0. 05 i 10 1' !
r k| iS{iver, solid or plated; high silver ‘ 0 ‘ 15 | 1
| 1 alloys | [ | |
I I ¥ | LY PN |
| 4 INickel, solid or plated; monel metal, i.0.i8{( 30 | 9 |
| | high nickel-copper alloys [ 1 | T Y |
T [ ] ] ]. 1
| 5 ICopper, solfd or plated; low brasses or | .0.20 | 35 | i
| | bronzes; silver-solder; German silver; | | | |
| | high copper-nickel alloys: | i { 80O ]
§ | nickel-chroolum allgys; austenitic i ] i i
| | corrpsion-resistant steels | | L[ U
] I | 1 1 ‘ I
i 6 {Commercfal yellow brasses and bronzes 1 -0.251 40 | Q |
r | 1 1 y !
} 7  |High brasses and bronzes; naval brass; -0.30 | 45 | *;*Q |
| | Muntz metal H i 1] 3] }
| | I 1 L
i 8 118 percent chromiun type corrosion- 1 -0.351 5 1 +++Q ’ I
| | resistant steels | | I !
I ) | | ] 1
I 9 IChromiwm, plated; tin, plated; 12 percent | -0.45 1 60 | *** Q ]
[ | chromfum type corrosion-resistant steelsi i i L] i
T i ] ] ] ‘ I
| 10 ITin-plate: terneplate; tin-lcad solder 1 -0.501 65 | l
T | : | ) 1 T
| 11 llead, solid or plated; high lead alloys | -0.55 1 70 | Q |
— R 77T P
= 12 (Aluminun, wrought alloys of the duralunin E -0.60 } 5 i 'TTTT’ i

type

T | | 1 * |
| 13 {lron, wrought, gray, or malleable; plain | -0.70 | 85 | |
} | carbon and low alloy steels, armco fron | [ [ |
v ' ! ! ! 1i1l] )
| 14 |Aluninuzn, wrought alloys other than f-0.751 % | b3 |
{ } duralumipn type; aluminum, case &lloys | | | I
| ! of the silicon type [ i { )
| I | 1 1 |
Y] |Aluoinum, cast alloys other than siticon | -0.80 1 95 | *tﬂ |
| | type; cadmium, plated and chromated 1 | [ {
T T | I I } Yo
| e lHot-dip-zinc plate; galvanized steel | -1.,05 1 120 | Ql
1 | | | I 1
| 17 12inc, wrought: zinc-base die-casting | -1,10 i 125 l tl
| | alloys; zinc, plated | I
I { I I ] {
| 18  [HWagnesfun and magnesium-base alloys, i -1.600 175 g !
| | cast or wrought (cost _anodic) | I 1 1

1/ Compatible couples - potential difference of 0.25 volt

17
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6.4.1 Groups. Table IV sets up 1B primary groups. It may be noted that
neither the metallurigcal similarity or dissimilarity of metals is the parameter
for selection of compatible couples, A1)l members within a group, regardless of
metaliurgical similarity, are considered inherently nonsusceptible to galvanic
action when coupled with any member within the group; for example, such dissimilar
metals as platinum and gold. Similarly, such basically dissimilar alloys as
austenftic staintess steel, silver-solder, and low brass (all members of group 5)
are inherently nonsusceptible when coupled tegether,

6.4.2 Compatibility graphs. Permissible couple series are shown in table IV by
the graphs at the right. MWembers of groups connected by lines will form
permissible couples. An 0 indicates the most cathodic member of each series, an o
an anodic member, and the arrow indicates the anodic direction,.

6.4.3 Selection of compatible couples. Proper selection of metals in the
design of equipment will result in fewer intermetallic contact problems. Far
example, for sheltered exposure, nefther silver nor tin requires protective
finishes. However, since silver has an ancdic index of 15 and tin 65, the EMF
generated as a couple is 0.50 volt which is not allowable by table IV, 1In this
case, other metals or plates will be required. It should be noted, that in
intermetallic couples, the member with the higher anodic index 1s anodic to the
member with the lower anodic {ndex and will be susceptible to corrosfon in the
presence of an electroiﬂtic medium. If the surface area of the cathodic part is
significantly greater than that of the anodic part, the corrosive attack on the
contact area of the anaodic part may be greatly fintensified. Material selection
for tntermetallic contact parts, therefore, should establish the smaller part as
the cathodic member of the coup1e, whenever practficable.

6.4.4 Plating. When base metals intended for intermetallic contact form
couples not allowed by table I¥, they are to be plated with those metals which
will reduce the potential difference to that allowed by table IV.

6.5 Part or ldentifying Number (PIN). The PIN for displays spec{fied herein
[see 3.TT are created in the following format:

M28803/1- ? ?
| | '
#Military designator and Coded dash numbers or letters
specification sheet number see individual specification

sheet for formulation

6.6 Subject term (key word) listing.

Character

Chromaticity

Light source

PTFE (polytetrafiuoroethylene resin)
Termination

6.7 Changes from previous issue, Asterisks are not used in this revision to
ident{fy changes with respecl 1o the previous issue due to the extensiveness of
the changes.
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CONCLUDING MATERIAL

Custodians: ' Preparing activity:
Army - ER Navy - EC
Navy - EC
Alr Force - B85 Agent:
DLA - ES
Review activities:
Navy - AS, {Project 5980-0004-1}
Afir Force - 11, 17, 99
DLA - ES

User activities:
Army - AR, AT, AY, ME, M}
Mavy - MC, 0S, SH
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