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NOTICE

This document has been taken directly from U.S. Military Specification MIL-P-7788F, Amendment 1 and
contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document is intended to
replace MIL-P-7788F, Amendment 1. Any part numbers established by the original specification remain
unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption
of government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated

qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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1. SCOPE:
1.1 Scope:
This specification covers the general requirements for integrally illuminated information panels.
1.2 Classification:
The panels shall be furnished in the following types and classes as specified (see 6.2).
1.2.1 Classes:

Class 1-R. Panels having the background of the front face of the panel finished with black and the
integral illumination of Instrument and Panel Lighting (IPL) - Red.

Class 1-W. Panels having the background of the front face of the panel finished with black and the
integral illumination of Instrument and Panel Lighting (IPL) - White

Class 1-BW. Panels having the background of the front face of the panel finished with black and
the integral illumination of (USAF) Blue-Filtered White.

Class 1-NVIS Green A. Panels having the background of the front face of the panel finished with
black and the integral illumination meeting the Class A NVIS compatible lighting requirements of
MIL-L-85762 is NVIS Green A.

Class 2-R. Panels having the background of the front face of the panel finished with gray and and
the integral illumination of Instrument and Panel Lighting (IPL) - Red.

Class 2-W. Panels having the background of the front face of the panel finished with gray and the
integral illumination of Instrument and Panel Lighting (IPL) - White.

Class 2-BW. Panels having the background of the front face of the panel finished with gray and the
integral illumination of (USAF) Blue-Filtered White.

1.2.2 Types:

Type Il - One piece plastic panels. Panels consisting of one sheet of plastic utilizing MS25237
lamps in MS25010 light assemblies for illumination.

NOTE: Type lll panels shall be inactive for new design. Qualification for Type Ill panels shall be
determined by qualification for Types IV or V. Type lll panels may be updated to Types IV or V by
the use of adapter plug MS90335-9 (see 6.8).

Type IV - One piece integrally wired incandescent panels. Panels consisting of one sheet of plastic
using MS24367, MS90451, or MS90452 lamps and wiring embedded within the panel.
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1.2.2 (Continued):

Type V - Printed circuit board panels. Panels consisting of one sheet of plastic with MS24367,
MS24515, MS90451, or MS90452 lamps soldered to a removeable printed circuit board that is
recessed so that the circuit board is flush with the back of the plastic panel. The filter elementis an
integral part of the plastic panel whereas the lamp is an integral part of the circuit board. When
specified by the procuring activity, an alternate approach may use these lamps in a based
configuration and with T1 or T1 3/4 front relampable light assemblies (see 3.4.3.4.1).

Type VI - Electroluminescent panels. Panels consisting of one sheet of plastic with encapsulated
electroluminescent lamps or a combination of electroluminescent lamps.

Type VII - Light emitting diode (LED) panels. Panels consisting of LEDs soldered to a removable
printed circuit board recessed so that the circuit board is flush with the back of the plastic panel.

APPLICABLE DOCUMENTS:
2.1 Government Documents:

2.1.1 Specifications, standards, and handbooks: The following specifications, standards, and
handbooks form a 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

C-F-206 - Felt, Sheet, Cloth, Felt, Wood, Pressed

L-P-380 - Plastic Molding Material, Methacrylate

P-C-444 - Cleaning Compound, Solvent Soluble, Grease Emulsifying

TT-T-266 - Thinner, Dope and Lacquer (Cellulose-Nitrate)

MILITARY

MIL-P-116 - Preservation, Methods of

DOD-D-1000 - Drawings, Engineering and Associated Lists

MIL-P-5425 - Plastic, Sheet, Acrylic, Heat Resistant

MIL-L-6081 - Lubricating Oil, Jet Engine

MIL-L-6363 - Lamps, Incandescent, Aircraft Service General Specification for

MIL-C-6781 - Control Panel, Aircraft Equipment, Rack or Console Mounted

MIL-P-13949 - Plastic Sheet, Laminated, Metal Clad (For Printed Wiring Boards), General
Specification for

MIL-M-18012 - Markings for Aircrew Station Displays, Design and Configuration of

MIL-T-18303 - Test Procedure; Preproduction, Acceptance, and Life for Aircraft Electronic

Equipment, Format For
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2.1.1 (Continued):

MIL-S-19500
MIL-S-22885
MIL-C-25050

MIL-L-25467
MIL-S-38039

MIL-1-46058

MIL-A-49425
MIL-H-83282
MIL-L-85762
MIL-D-87157

STANDARDS

FEDERAL

FED-STD-376
FED-STD-595

MILITARY

MIL-STD-105
MIL-STD-129
MIL-STD-130
MIL-STD-202
MIL-STD-411
MIL-STD-454
MIL-STD-461

MIL-STD-462
MIL-STD-810

MIL-STD-2000
MIL-STD-2073-1

MS3338

MS3498

MS24367
MS24515
MS25010
MS25237
MS90335

Full document details: SAE AS7788A

- Semiconductor Device, General Specification for

- Switch, Push Button, llluminated, General Specification for

- Colors, Aeronautical Lights and Lighting Equipment, General Requirements
for

- Lighting, Integral, Red, Aircraft Instrument, General Specification for

- System, Illuminated, Warning, Caution, and Advisory, General Specification
for

- Insulating Compound, Electrical (For Coating Printed Circuit Assemblies)

- Aviator’s Night Vision Imaging System AN/AVS-6(v)1, AN/AVS-6(v)2

- Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Aircraft

- Lighting, Aircraft, Interior, Night Vision Imaging System (NVIS) Compatible

- Displays, Diode, Light Emitting, Solid State, General Specification for

- Preferred Metric Units for General Use by the Federal Government
- Color

- Sampling Procedures and Tables for Inspection by Attributes

- Marking for Shipment and Storage

- Identification Marking of U.S. Military Property

- Test Methods for Electronic and Electrical Component Parts

- Aircrew Station Alerting Systems

- Standard General Requirements for Electronic Equipment

- Electromagnetic Emission and Susceptible, Requirements for the Control of
Electromagnetic Interference

- Electromagnetic Interference Characteristics, Measurement of

- Environmental Test Methods and Engineering Guidelines

- Standard Requirements for Soldered Electrical and Electronic Assemblies

- DOD Materiel Procedures for Development and Application of Packaging
Requirements

- Lamp, Incandescent, T-1 Bulb (Based)

- Grommets with screw, Integrally llluminated Information Panel Mounting

- Lamp, Incandescent - Miniature, Integral Lighting

- Lamp - Sub-Miniature

- Light, Panel - Plastic Plate Lighting

- Lamp, Incandescent, Single Contact, Midget Flanged Base (T-1 3/4 Bulb)

- Connector, Receptacles, Plug Adapter, Electroluminescent, Embedded,
Printed Circuit Board Lamp Lighting Panels
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2.1.1 (Continued):

MS90451 - Lamp, Incandescent, T-1 Bulb, Short, Integral Lighting
MS90452 - Lamp, Incandescent, T-3/4 Bulb, Integral Lighting

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Standardization Document Order Desk, 700 Robbins Ave.
Bldg. #4, Philadelphia, PA 19111-5094.)

2.1.2 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.

SD-6 - Provisions Governing Qualification (Qualified Products List)

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Standardization Document Order Desk, 700 Robbins Ave.
Bldg. #4, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications:

The following documents form a part of this document to the extent specified herein. Unless
otherwise specified, the issues of the documents which are DOD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of documents
not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D523 Method of test for Specular Gloss of Paint Finishes

D1729 Standard Practice for Visual Evaluation of Color Differences of Opaque
Materials

E275 Standard Practice for Describing and Measuring Performance of Ultraviolet,
Visible, and Near Infrared Spectrophotometers

E925 Standard Practice for the Periodic Calibration of Narrow Band-Pass
Spectrophotometers

G26 Standard Practice for Operating Light Exposure Apparatus (Xenon-Arc Type)
With and Without Water for Exposure of Nonmetallic Materials

STP 15D ASTM Manual on Presentation of Data and Control Chart Analysis

(Application for copies should be addressed to the American Society for Testing and Materials,
1916 Race Street, Philadelphia, Pennsylvania 19103-1187.)
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2.2 (Continued):
ELECTRONIC INDUSTRIES ASSOCIATION
EIA 557 Statistical Process Control Systems

(Application for copies should be addressed to the Electronic Industries Association, 2001 Eye St.,
NW., Washington, D.C. 20006)

2.3 Order of precedence:

In the event of a conflict between the text of this document and the references cited herein, the text
of this document takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS:
3.1 Qualification:

Panels furnished under this specification shall be products which are authorized by the qualifying
activity for listing on the applicable qualified products list at the time of award of contract (see 4.2 and
6.3). These products shall be representative of a process which has been qualified through tests on
a special panel (see Figure 1). The tests described under Section 4 shall apply to this panel.
Production panels are a variety of shapes and sizes and will not resemble the qualification panel
(Figure 1). Requalification shall consist of the same tests described in Section 4 as for qualification.

3.1.1 Retention of qualification: Retention of qualification consists of periodic verification of compliance
of the product with the requirements of this specification. The manufacturer shall provide a letter of
certification of compliance or DD Form 1718 to the activity responsible for the Qualified Products
List at intervals of not more than two years. The letter shall attest that the qualified panels are still
available from the listed plant and can be produced in the same plant under the same conditions as
when qualified. Any changes in plant location, parts, materials, design or processes for
manufacture of the panels shall be reported as required by SD-6, Provisions Governing
Qualification. The manufacturer shall also submit an lllumination Test Facility Certification Report,
certified by QAR. The Government reserves the right to require additional tests and/or a facilities
inspection to determine compliance with this specification.

3.1.2 Qualification by similarity: Qualification may also be granted on the basis of similarity provided
qualification is achieved within the past two years for at least a Type |V, a Type V, and a minimum
of two appropriate dissimilar classes. Qualification may also be granted for Type VIl panels on the
basis of similarity provided qualification is achieved within the past two years for other Type VII
panels using the same LED lamps and internal circuit design. However, qualification shall not be
granted for Class 1-NVIS Green A on the basis of prior qualification for other types or classes.
Neither shall qualification be granted for Type VI panels utilizing different phosphors nor for Type
VII panels using different LED lamps and different internal circuit design on the basis of prior
qualification for Types IV or V or for other classes.
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3.1.2 (Continued):

Qualification by similarity for all classes in Types IV, V, VI, and VII:
(The same manufacturing process must be used for all.)

Type IV: Classes 1-W, 2-R, 1-NVIS Green A

Type V: Classes 1-BW, 1-NVIS Green A

Type VI. Classes 1-W, 2-R, 1-BW, 1-NVIS Green A

Type VII: Classes 1-W, 2-R, 1-BW, 1-NVIS Green A

Typically, any combination within a particular Type that has all illumination colors represented (i.e.,
red, white, blue-white, and NVIS Green A) as well as both background colors (i.e., black and gray)
will qualify by similarity for all Classes within that Type. (E.g., Successful qualification of Type V
Classes 1-W, 2-R, 1-BW, 1-NVIS Green A will result in qualification by similarity for the remaining
Types and Classes in Type V.) As stated above, NVIS Green A is never qualified by similarity. The
only qualification by similarity across Types for illuminated color (except NVIS Green A) occurs for
Types IV and V since both use incandescent lamps for illumination. Other qualification by similarity
options can be arranged; contact the qualifying activity for approval.

3.2 First article:

In the event there are less than two vendors for a specific type and class of panel listed on the
current QPL at the time set for the opening of bids, the procuring activity shall require first article
inspection equivalent to Qualification inspection of section 4 of this specification. The first article test
procedures shall be approved by the qualifying activity prior to beginning the first article tests. The
first article test report must be approved by the qualifying activity, or the procuring activity may
require that the qualifying activity perform the first article tests. The qualifying activity shall have
cognizance over first article tests performed under this specification when required by, and on an
advisory basis to, the procuring activity.

3.2.1 First article (Class 1-NVIS Green A): Class 1-NVIS Green A panels shall meet the first article
requirements of MIL-L-85762. The first article test procedures shall be approved by the qualifying
activity prior to beginning the first article tests. The first article test report must be approved by the
qualifying activity and shall meet the data item description (DID) requirements of MIL-L-85762.
The procuring activity may require that the qualifying activity perform the first article tests. The
qualifying activity shall have cognizance over first article tests performed under this specification
when required by, and on an advisory basis to, the procuring activity.

3.3 Design:

Panel design shall meet the classification requirements of 1.2.

3.4 Construction:

The panel shall be constructed to meet the criteria set forth in this specification.
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3.4.1 Materials and parts: Except for surface finishing, electrical circuitry, connectors, and sealants, the
panels shall be made of transparent plastic in accordance with MIL-P-5425, finish A, or molding
compound conforming to L-P-380, Type Il, Class 3. The dielectric requirements of L-P-380 are
waived. Panels shall be annealed to remove stresses and to prevent warpage from occurring after
environmental stresses. Under special circumstances panels may be fabricated from other
materials subject to approval by the procuring agency when advised by the qualifying activity.

3.4.2 Panel thickness: Panels shall be 0.230 +/- 0.023 inch (5.842 +/- 0.584 millimeters) thick and shall
be 0.047 +/- 0.016 inch (1.194 +/- 0.406 millimeters) smaller in the length and width dimensions
than the mounting plate. The Type V and VIl panel, however, shall have the printed circuit board
recessed within the plastic panel so that the backs of the plastic panel and the circuit board are
flush to 0.010 inch (0.254 millimeter) above flush. The maximum thickness of the Type V and VII
panels with over flush circuit boards shall not exceed 0.253 inch (6.426 millimeters).

3.4.3 Lamps: Lamps may be incandescent, LEDs, or electroluminescent. The incandescent lamps shall
meet the requirements of MIL-L-6363 (including vibration) and one of the following appropriate
drawings: MS24367, MS24515, MS90451, or MS90452. LED lamps may be either hermetic or
plastic encapsulated packages, with leads for either through hole or surface mount assembly. The
LED lamps should be selected for light output and color and undergo reliability screening as may
be deemed necessary by the procuring activity. Reliability screening shall be performed in
accordance with either MIL-S-19500, MIL-D-87157, or as detailed in the LED lamp specification
drawing.

3.4.3.1 Lamp embedment: Panels are constructed with either incandescent, LEDs, or
electroluminescent lamps contained within and recessed a minimum distance from the front and
rear surfaces of the panel. All lamps shall be protected by a minimum of 0.030 inch
(0.762 millimeter) of plastic between the lamp and the front face of the panel. Electroluminescent
lamps shall be contained within and recessed a minimum of 0.050 inch (1.270 millimeters) from
the rear surface of the panel. The back of the panel shall be opaque black or the same opaque
color as the background of the front of the panel; in either case, the back of the panel shall not
permit stray light leakage. All incandescent lamps and associated lamp circuitry (except for Type
V panels) shall be recessed from the rear surface of the panel and covered with a minimum of
0.020 inch (0.508 millimeter) film of non-conductive resin. The resin shall not protrude above the
rear surface of the panel. The resin film shall be mechanically and chemically compatible with
the panel and lamp circuit materials. The resin shall be resilient to permit expansion and
contraction of the lamp glass without cracking the glass and without lamp failure. Conformal
coatings of silicone rubber may be used to act as a buffer between the lap and more rigid resins.

3.4.3.2 Lamp quantity: Types lll, IV, and V panels shall employ at least two incandescent lamps and
shall be so designed that the failure of any one lamp does not reduce the luminance of the
markings by more than the values specified in 3.8.5. Unless otherwise specified by the procuring
activity:

(a) Type IV panels should be restricted to not more than ten lamps.

(b) If more than ten lamps are required than a Type V panel design should be used.
(c) Type VI panels may employ one or more electroluminescent lamps.
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3.4.3.2 (Continued):

(d) Type VIl panels should employ at least two LED lamp assemblies per electrical circuit
configuration with at least two separate electrical circuit configurations per panel that are
connected in parallel or series/parallel combinations and that compensate for the polarity and
direct current characteristics of LED’s.

3.4.3.3 Printed circuit board (Types V and VII): Circuit boards shall conform to MIL-P-13949, Type
GFP028C2-xxx as a minimum. The preferred circuit is to leave most of the copper foil intact on
the circuit board. The design of the conductor pattern shall provide large areas of copper or
solder clad copper (for Type V and Type VIl panels with electronic circuitry) separated only by
non-conducting gaps (0.020 inch or 0.508 millimeter minimum) rather than narrow ribbons of
copper conductor. The conductor pattern shall have a minimum clearance of 0.050 inch (1.270
millimeters) from all circuit board edges, holes, and cutouts except for the electrical connector.
An organic protective coating in accordance with MIL-1-46058 shall be applied to the conductor
side of the circuit board after installation of the lamps and connector. The coating shall cover all
exposed metal parts but not the glass envelopes of the lamps. The conductors shall be free from
contamination such as corrosion, stains and solder flux before coating. A sufficient number of
2-56 screws to hold all areas of the circuit board flush to the plastic panel shall be provided. The
printed circuit board shall be opaque black and shall not permit light leakage through or from the
edges of the printed circuit board.

3.4.3.3.1 Printed circuit board (Types V and VII, Class 1-NVIS Green A): The exterior side of the circuit
board that serves as the back of the panel shall NOT emit or transmit energy that is viewable
with night vision imaging system (NVIS) devices or exceeds the NVIS radiance (NR) levels of
MIL-L-85762. In addition, a sufficient number of 2-56 screws shall be provided to hold all areas
of the circuit board flush to the plastic panel without allowing the leakage emission of stray light.
The circuit board shall not exhibit degradation in compliance with MIL-L-85762 after exposure
to the environmental tests.

3.4.3.4 Lamp circuit: The lamp circuit shall consist of conductive material with a resistivity not greater
than pure copper (20°C) with a minimum cross sectional area of 254 circular mils (see 6.12.2 and
6.13). All conductor circuit material shall be soldered to the lamp leads and the electrical
connector. Soldering shall be in accordance with MIL-STD-2000. Electrical circuitry shall comply
with requirement 1 of MIL-STD-454. The connector center pin shall be the positive terminal in
accordance with MS90335. The type and number of lamps used in Type IV, V, VI and VII panels
shall be marked on the rear surface of the panel or circuit board in such a way as not to interfere
with the lighting.
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3.4.3.4.1 Incandescent lamp circuit: Unless specified otherwise by the procuring activity, incandescent
lamp circuits shall operate from a 5-volt power source. All lamps shall be connected in parallel
terminating in an electrical connector. When special circumstances require the use of a 28-volt
lamp power source, the first construction option shall be 5-volt lamps arranged in combination
series-parallel circuits and soldered to a separate circuit board. The series-parallel lamp circuit
shall be designed to intermix the lamps of the series circuits throughout the panel to maximize
the maintenance brightness when a lamp string fails. When lamps are connected in series,
consideration should be given to selecting these lamps in tight current ranges so that the
voltage will divide evenly between all lamps in a series string. If the panel is too small for this
arrangement, a second option shall be 28-volt based lamps removable from the front of the
panel. However, incandescent lamp circuits with T1 and T1 3/4 front relampable light
assemblies are not recommended due to the proliferation of nonstandard lamp assemblies, the
short lamp life, and the intermittent lighting problems that can occur due to vibration and
adverse environments. Configurations using 28-volt unbased lamps soldered to a circuit board
should be avoided due to short lamp life. Embedding of unbased 28 volt lamps is not
acceptable.

3.4.3.4.2 LED lamp circuit: LED lamps may be electrically connected in parallel or in series/parallel
combinations provided compensation is made for the polarity and direct current characteristics
of LED’s (for instance, a LED lamp may be defined to consist of two LED’s in electrical parallel
where one LED is forward biased and one is reversed biased; that is, the cathode of the first
LED connected to the anode of the second LED, and the anode of the first LED connected to
the cathode of the second LED). Each individual LED lamp connected in parallel and each
string of LED lamps connected in series/parallel combination shall have appropriate current
limiting. Panels with LED lamps connected only in parallel shall be operated from a 5-volt ac
power source. Panels with LED lamps connected in series/parallel combinations may be
operated from either a 5-volt or a 28-volt ac power source, as determined by the internal LED
circuit configuration. Luminance dimming by reducing LED drive current with reduction of
applied voltage is preferred over pulse width modulation techniques that vary with applied
voltage. The luminance versus voltage curve for a Type VII (LED) panel shall approximate that
of a Type IV, V, or VI panel, depending on the application. If transient overvoltage and/or
reverse voltage protection is required, the protection circuit shall be included in the internal
circuit within the panel.

3.4.3.4.3 Circuit marking of panels: For Type IV panels, if all of the lamps and lamp circuits are not
visible from the back of the panel, a white line shall be applied to the rear surface of the
completed panel indicating the location of the lamp circuit. Areas occupied by the lamps shall
be marked in a similar manner with a crosshatched or solid white area. For Class 1-NVIS
Green A, the white paint shall meet the MIL-L-85762 NVIS radiance requirements when
illuminated with compatible lighting per MIL-L-85762.
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3.4.3.5 Electrical connectors: Type IV and VI panels utilizing one electrical circuit shall use the

3.4.3.5.1

34352

344

345

3.4.5.1

MS90335-7 plug assembly and the collar shall extend 0.140 +/- 0.010 inch (3.556 +/- 0.254
millimeters) from the rear surface of the panel. Type V and VII panels utilizing one electrical
circuit shall use the MS90335-8 plug assembly and the collar shall extend 0.135 +/- 0.010 inch
(3.429 +/- 0.254 millimeters) from the rear surface of the panel. The MS90335-8 plug assembly,
when soldered to the circuit board, shall be capable of withstanding a force of 15 pounds

(67 Newtons) applied to the collar of the assembly in a direction perpendicular to the board. The
connector shall be mounted so that the electrical circuitry of the panel is disconnected from the
power source by removal of the panel, center pin recessed, i.e. MS90335 type connector. The
connector mounting provisions shall not protrude beyond the rear surface of the panel or circuit
board.

Connectors: Connectors of the MS90335 type as used in qualification panels and production
panels as defined in this specification shall meet all dimensional and other requirements of
MS90335.

Connector location: A white, nonilluminated cross (+) approximately 0.08 inch

(2.032 millimeters) by 0.08 inch (2.032 millimeters) shall be centered and located on the front
surface of the panel approximately above the electrical connector. The centering and location
of the connector may require deviation when required nomenclature interferes with the
marking. For Class 1-NVIS Green A, the white paint shall meet the NVIS radiance (NR)
requirements of MIL-L-85762 when illuminated with compatible lighting per MIL-L-85762.

Rated voltage (test purposes): The rated operating voltage for Type VI panels shall be 115 +/- 2
volts ac rms at 400 +/- 5 hertz. The rated operating voltage for Type 1V, V and VIl panels shall be
as follows:

Class s IV, V and VII
1-R, 2-R 5.0 +/- 0.05
1-W, 2-W 5.0 +/- 0.05
1-BW, 2-BW 4.5 +/- 0.05
1-NVIS Green A 5.0 +/- 0.05

The luminance requirements for 28 volt lamps shall be met at 28.0 +/- 0.1 volts. The rated voltage
for Type VIl panels shall be either 5 volts or 28 volts depending upon the internal LED circuit wiring
configuration. For test purposes, all lamps shall be operated from direct current (DC), except for
Type VI panels.

Mounting: The panels shall be designed to permit removal without disturbing components thereof,
except for knobs, lampholders and hold-down fasteners.

Grommets: Grommets of the MS3498 type as used for production panels as defined in this
specification shall meet all dimensional and other requirements of MS3498.
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3.4.5.2 Fasteners: Fasteners shall consist of 6-32 machine screws. A fastener for each 8 square inches
(5161.3 square millimeters) of surface area shall be provided. No fewer than two screws shall be
used. The panel shall have provisions, such as MS3498 grommets, to prevent it being crushed
by the screws. Spacing symmetry of the fasteners shall be such as to minimize warpage
affecting the operation of the controls.

3.4.5.3 Movement: Movement of the panel shall not expose any lighted area not normally exposed
when the panel is correctly installed. When marks on a knob or knob skirt and marks on the
panel are required, any movement of the panel shall not change the position of markings so as to
exceed the tolerance required for proper interpretation of the control.

3.5 Circuit continuity - Types IV and V:

The panel under test shall be energized and visually examined to determine that each lamp is
illuminated in accordance with applicable military specification drawings (including current) and as
specified by the procuring activity.

3.6 Insulation resistance - Types IV, V, VI and VII:

The panel leakage current measured in accordance with 4.5.4 shall not exceed 50 microamperes.
3.7 Finish:

Each panel produced shall be finished so as to comply with the requirements of this specification.

3.7.1 Surface coating: Except for the markings, those areas required for lighting functions, and the
circuit board in Type V and VIl panels, all surfaces of each panel shall be opaque and shall be the
color specified in 3.7.2.1 for the background of the front of the panel.

3.7.2 Background colors: The background colors shall meet 3.7.2.1. The background of the front side
of each Class 1 panel shall be finished with black. The background of the front side of each Class
2 panel shall be finished with gray. The markings on each panel shall be finished with white.
Immediate action stripes shall be finished with yellow for non-NVIS panels and with alternating
yellow, black, and white stripes for Class 1-NVIS Green A panels. The yellow shall be
transilluminated for non-NVIS panels and shall not be illuminated for Class 1-NVIS Green A
panels. The external finish of any lampholder and attaching hardware shall correspond to the
background color of the panel.
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3.7.2.

3.7.2.

3.8

3.8.1

3.8.2

1 Color of finishes: Finishes shall conform to FED-STD-595 for the following colors when
examined under a “cool white” fluorescent illumination (CIE illuminant F2):

Color Color Number

Black 37038
Gray 36231
White 37875 or 37925
Yellow 33538

NOTE: Only White Color number 37925 is permissible for Class 1-NVIS Green A and it SHALL
BE UNTINTED as implied by FED-STD-595. Tinting shall not be used to achieve a match with
White Color number 37925. FED-STD-595 White Color Number 37875 often has red or other
tinting pigments introduced by the paint manufacturer for color chip matching that are
incompatible with MIL-L-85762.

2 Color of finishes (Class 1-NVIS Green A): When finish materials are illuminated with NVIS
compatible lighting, the resulting emissions shall not exceed the NVIS radiance limits of
MIL-L-85762 whether before or after environmental tests.

Legends and marking:

The legends and markings on the panel shall conform to MIL-M-18012. The marking shall not be
deeper than 0.005 inch (0.127 mm). All markings shall be sharply defined and readable when
viewed at any angle up to and including 60 degrees from the normal to the plane of the front face of
the panel.

Legend color: The lettering, numbering, and (except for yellow immediate action stripes) the
marking of the plastic lighting panel shall be Fed-Std-595, color number 37875 or 37925 (for Class
1-NVIS Green A) when examined under a “cool white” fluorescent illumination (CIE illuminant F2)
and when the lighting units are not energized. For Class 1-NVIS Green A, the yellow immediate
action stripes are to be replaced with alternating yellow, black, and white stripes where lighting
shall only transilluminate the white stripes.

Contrast: The daylight contrast between markings, legends, and indicia and the background on
the panel shall be determined with the panel lighting system inoperative and in accordance with
4.5.5. Contrast C is defined as:

where B is the average luminance of the background immediately surrounding the marking and B,
is the average luminance of the marking. The contrast value shall be at least 9 for Class 1 panels
and 2.5 for Class 2 panels.
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3.8.3 Luminance of markings: The luminance of all markings on the panels and associated knobs, dials,
etc., when illuminated by the integral lighting system and at the rated voltage (3.4.4) only, shall be

as follows:
Luminance of Marking Luminance of Marking
Panel Type Class (Footlambert) (cd/m2)
I 1-R & 2-R 0.6 +/- 0.4 2.1 +/- 1.4
unfiltered White 3.0 +/- 2.0 10.3 +/- 6.9
1-NVIS Green A 0.6 +/- 0.4 2.1 +/- 1.4
Iv, v, VI, and VII 1-R & 2-R 1.0 +/- 0.5 3.4 +/- 1.7
1-W & 2-W 2.0 +/- 1.0 6.9 +/- 3.4
1-BW & 2-BW 1.0 +/- 0.5 3.4 +/- 1.7
1-NVIS Green A 1.0 +/- 0.5 3.4 +/- 1.7

3.8.3.1  Luminance (Type IllI): Each Type Ill panel shall meet the specified illumination requirements with
MS25237 lamps operating at 0.34 +/- 0.02 spherical candela installed in each lampholder.

3.8.4 lllumination legends: llluminated legends on an integrally illuminated information panel and of a
warning, caution, or advisory nature shall meet the requirements of MIL-STD-411 whenever the
activation signal is separate from the lighting system power.

3.8.5 Luminance maintenance: In the event of a lamp failure, the luminance of any marking depending
on the incandescent, LED, or electroluminescent lamps and the associated circuitry (see 3.4.3.4
and subparagraphs) shall not be reduced below the minimum listed at the rated voltage (3.4.4):

Minimum Luminance Minimum Luminance

Panel Type Class (Foot1ambert) (cd/m2)
IV, V, and VII 1-R & 2-R 0.15 0.51

1-W & 2-W 0.50 1.7

1-BW & 2-BW 0.20 0.69

1-NVIS Green A 0.15 0.51
VI (after 1200 hours) 1-R & 2-R 0.30 1.0

1-W & 2-W 0.50 1.7

1-BW & 2-BW 0.30 1.0

1-NVIS Green A 0.30 1.0

The minimum luminance of all markings on Type VI panels and associated knobs, dials, etc., shall
be capable of providing the above minimum luminance after 1200 hours of continuous operation at
rated voltage in an environment of 70°F and a relative humidity not to exceed 80 percent.
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