2004 Specifications

SPECIAL SPECIFICATION
6013

Electronic Components

1. Description. Use electronic components to manufacture electronic equipment.

2. Materials and Construction Methods. Use electronic components that comply with
Electronic Industries Association (EIA) and Joint Electronic Device Engineering Council
(JEDEC) Specifications. Provide industry standard electronic components available from
several manufacturers. When special monolithic integrated circuits are necessary for cost-
effective designs, waiving the multi-source requirements will be as directed.

Design the electronic circuitry to ensure an adjustment range from normal adjustment
settings of variable components. Provide a range of adjustment to compensate for composite
variations in the associated circuitry due to changes in part values during the normal or
specified life of the device. Ensure the range of adjustment can compensate for variations in
replacement parts within the specified tolerances. Unless otherwise shown on the plans,
design the components to be under operating conditions 24 hr. a day for 10 yr. Derate
electronic components by 20% with regard to ambient temperature, applied voltage, and
power dissipation.

On electronic components weighing more than 2 oz., use supports other than the
component’s pins or electrical connectors. Solder electronic components of 2 or more leads
in place. Mark the circuit reference symbol next to the component.

Meet the above requirements and satisfy the following specific requirements for the
different components:

A. Capacitors. Provide industrial grade capacitors. Insulate the capacitors. Mark
capacitors with their capacitance value, working voltage, and polarity.

Provide capacitor encasements resistant to cracking, peeling, and discoloration due to
humidity and changes in temperature. Provide electrolytic capacitors capable of
operating at least 185°F. Do not use electrolytic capacitors of less than 1.0 microfarad.

Use a clamp or fastener to support a capacitor to avoid damage by shock or vibration.
Use a capacitor with a specific ripple or AC voltage rating, if possibly subjected to a

ripple voltage in excess of 10% of the actual DC voltage across the capacitor. Use an
aluminum electrolytic capacitor only when continually energized.

B. Diodes. If low forward drop is required in logic circuit applications, furnish justification
for use of Germanium diodes prior to incorporation in the design. Mark diodes with the
JEDEC part number, using an industry approved color code or clearly legible printing.
Indicate the diode polarity on the diode case by the use of the diode symbol, by the 360°
band on the cathode end, or by the shape of case.
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Indicators. Use solid-state (LED) indicators with a useful life at least 25,000 hr.

Integrated Circuits. Print the manufacturer's part number and any information required
to install the integrated circuit assembly upon the package. Test integrated circuits with
at least 1 test from each group below:
1. Groupl

e Stabilization Bake

e Temperature Cycling

e Power Burn-in

2. Group 2
e  Functional test with the device at the manufacturer's maximum specified
temperature

e  Static and dynamic test per manufacturer's data sheet

Potentiometers and Rheostats. Use industrial grade potentiometers. Use
potentiometers with a power rating at least 100% greater than the maximum power
requirements of the circuit.

Printed Circuit Boards.

1. Design, Fabrication and Mounting. Use NEMA Grade G-10 glass epoxy or
equivalent for printed circuit boards (refer to NEMA Publications No. L1 1-1982,
Industrial Laminated Thermosetting Products). Provide a nominal thickness of
1/32 in. for circuit boards not exceeding 2 in. in any dimension. Provide a nominal
thickness of 1/16 in. for circuit boards exceeding 2 in. in any dimension.

Coat the printed circuit board assembly with a protective coating to combat
mildew, moisture, and fungus. Plate the through holes that carry electrical
connections from one side of the board to the other. Use 1 0z./sq. ft. of copper to
plate through holes. Use non-corrosive material for electrical mating surfaces.

Design and fabricate printed circuit boards and the mounting of parts and
assemblies in accordance with MIL-STD-275 (latest revision) except as follows:

e  Mount semiconductor devices on spacers or transipads if the device dissipates
more than 250 mW. or if the case temperature will rise 20°F above ambient.

e Remove residual flux from the printed circuit board.
e Provide a resistance between any 2 isolated, independent conductor paths of at
least 100 megohms when a 500 VDC potential is applied.

Mark operating circuit components mounted on the circuit boards. Reference the
identifying characters to their respective components in the schematic diagram and
in the parts list.

2. Soldering. Hand solder in accordance with MIL-STD-55110. Use of automatic
flow soldering is acceptable.
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K.

Relays. Install diodes across the coils for transient suppression in DC relays. Provide
replaceable relays that do not require special tools for replacement.

Resistors. Use fixed composition insulated resistors in accordance with the
performance requirements of MIL-R-11. Provide industrial grade resistors with a 15 yr.
design life. Mark with their resistance value, using EIA color codes or industry
approved marking technique.

Use resistors with a 10% tolerance or better and a resistance variation of no more than
5% over the temperature range 0°F to 165°F. Do not use resistors with a power rating

greater than 2 w., unless special ventilation or heat sinking is provided. Insulate these

resistors from the printed circuit board.

Transistors. Use JEDEC registered transistors. Mark the JEDEC part number on the
case. Designate the emitter or collector by use of an industry approved marking
technique.

Transformers. Mark transformers with the manufacturer's part number on the case or
frame, using a Radio-Electronics-Television Manufacturers Association (RETMA)
color code or numbered in a manner to facilitate proper installation.

Switches. Derate switch contacts 50% from their maximum current ratings.

Measurement and Payment. The work performed, materials furnished, equipment, labor,
tools, and incidentals will not be measured or paid for directly, but will be subsidiary to the
bid items of the Contract.
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