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FOREWORD

This standard is the technical baseline for standardization of Electrical, Electronic, and Electro-
mechanical (EEE) parts. The intent of this effort is to focus part selection on EEE parts used in the design and
construction of space flight hardware as well as mission-essential ground support equipment (GSE). The overall
objectives are to: 1. Provide the designer with a list of acceptable parts and the specifications for procuring
those parts for space flight missions. 2. Reduce the quantity of part numbers used in space flight missions in
order to derive the benefits associated with standardization. The result of this effort should provide the designer
with a standardized selection of EEE parts, including the necessary criteria pertaining to use, choice, and
application.
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STANDARD PARTS

SCOPE

1.1 General. This standard establishes a list of Electrical, Electronic, and Electromechanical (EEE) Parts
for use in the selection, procurement, and application for flight and mission-essential ground support
equipment. The list is limited to the following Federal Stock Classes:

Part Types FsC
* Capacitors 5910
* Circuit Breakers 5925
* Connectors 5935
* Crystals and Crystal Oscillators 5955
* Diodes 5961
* Fiber Optics 60GP (FSG)
* Filters 5915
* Fuses 5920
* Inductors 5950
* Microcircuits 5962
* Relays 5545
* Resistors 5905
* Thermistors 5905
* Transformers 5950
* Transistors 5961
* Wire and cable 6145

1.2 Purpose. The purpose of this standard is as follows:

a. To provide equipment designers and manufacturers with a list of electronic parts having two
quality levels considered to be most acceptable for flight and mission-essential ground support
equipment.

b. To control and minimize the variety of electronic pant types used by government activities in
order to maximize economic support of, concentrate improvement on, and facilitate effective
logistic support of the electronic parts listed in this standard.

1.3 Classification. Two levels of quality are used in this standard. Grade 2 parts are high quality,
government specification controlled parts for use in applications not requiring Grade 1 parts. Grade 1
parts are higher quality, government specification controlled parts intended for critical applications.
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REFERENCED DOCUMENTS

Issues of documents. The following documents of the issue in effect on the date of invitation for bids or
request for proposal form a part of this standard to the extent specified herein.

CAPACITORS (FSC 5910)

MIL-C-20

MIL-C-123

MIL-C-23269

MIL-C-32003

MIL-C-39006

MIL-C-39014

MIL-C-55365

MIL-C-55681

MIL-C-83421

MIL-C-87217

CONNECTORS (FSC 5935)

MSFC 40M38277 -

MSFC 40M38298 -

Capacitors, Fixed, Ceramic Dielectric (T empemrure Compensating),
Eatahlichad arnd WNan_actnhlichad Dali ‘- tuw Moanaral Cracificratinn for
AL EEULIDUGAS S ATUIITLCOMIVLIOLLILAS l\l-ll v " Wil Bl U}Mlll uuu ANSR 4

Capacitors, Fixed, Ceramic Dielectric, (Temperature Stable and General
Purpose), High Reliability, General Specification for.

Capacitors, Fixed, Glass Dielectric, Established Reliability, General
Specification for.

Capacitors, Fixed, Electrolytic (Solid Electrolyte), Tantalum, Established
Reliability, General Specification for.

Capacitors, Fixed, Electrolytic (Nonsolid Electrolyte), Tantalum, Established
Reliahility,General Specification for.

Capacitors, Fixed, Ceramic Dielectric (General Purpose), Established
Reliability, General Specification for.

Capacitors, Chip, Fixed, Tantalum, Established Reliability, General
Specification for.

Capacitor, Chip, Multiple Layer, Fixed, Unencapsulated, Ceramic Dielectric,
Established Reliability, General Specification for.

Capacitors, Fixed, Metallized Plastic Film Dielectric, (dc, ac, or dc and ac),
Hermetically Sealed in Metal Cases, Established Reliability, General
Specification for.

Capacitors, Fixed, Supermetallized Plastic Film Dielectric, Direct Current

for Low Enerov. Hioh Impedance Anplications, Hermetically Sealed in Metal

3 ATYY mulipy) flipis AMRASLROMA SApps eI ) AA%A ARty WA ALl sV

Cases, High Reliability, General Specification for.

Connectors, Electrical, Circular, Miniature, High Density, Environment
Resisting, Specification for.

Connectors, Electrical, Special, Miniature Circular, Environment Resisting.



T

MSFC 40M39569
GSFC 5-311-P4
GSFC §-311-P-10
MIL-C-5015
MIL-C-22992

. MIL-C-24308
MIL-C-26482
MIL-C-83513
MIL-C-38999
MIL-C-39012

MIL-C-39029

MIL-C-55302

MIL-C-85049
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Connectors, Electrical, Miniature Circular, Environment Resisting, 200°C,
Specification for.

Connectors (and Contacts), Electrical, Rectangular, for Space Flight Use,
General Specification for.

Connectors, Subminiature, Electrical and Coaxial Contact, for Space Flight
Use.

Connector, Electrical, Circular Threaded, AN Type, General Specification
for.

Connector, Plugs and Receptacles, Electrical, Waterproof, Quick Disconnect,
Heavy Duty Type, General Specification for.

Connector, Electric, Rectangular, Miniature Polarized Shell, Rack and Panel,
General Specification for.

Connector, Electrical, {Circular, Miniature, Quick Disconnect, Environment
Resisting) Receptacles and Plugs, Genera! Specification for.

Connector, Electrical, Rectangular Microminiature, Polarized Shell, Crimp
and Solder Contacts, General Specification for.

Connector, Electrical, Circular, Miniature, High Density, Quick Disconnect,
(Bayonet, Threaded and Breech Coupling), Environment Resistant,
Removable Crimp and Hermetic Solder Contacts, General Specification for.
Connector, Coaxial, Radio Frequency, General Specification for.

Contacts, Electrical Connector, General Specification for.

Connectors, Printed Circuit Subassembly and Accessories, General
Specification for.

Connector Accessories, Electrical, General Specification for.

CRYSTALS & CRYSTAL OSCILLATORS (FSC 5955)

MIL-C-49468

MIL-0-35310

DIODES (FSC 5961)

MIL-8-19500

Crystal Units, Quartz, Precision, General Specification for.

Oscillators, Crystal, General Specification for.

Semiconductor Devices, General Specification for.
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FILTERS (FSC 5915)
MIL-F-28861 - Filters and Capacitors, Radio Frequercy/Electromagnetic Interference
Suppression, Specification for.
INDUCTORS (FSC 5950)

MIL-STD-981 - Design Manufacturing and Quality Standards for Custom Electromagnetic
Devices for Space Applications.

MIL-C-39010 - Coils, Fixed, Radio Frequency, Molded, Established Reliability, General
Specification for,

MIL-C-83446 - Coils, Chip, Fixed or Variable, General Specification for.

MICROCIRCUITS (FSC 5962)

MIL-M-38510 - Microcircuits, General Specification for.
MIL-H-38534 - Hybrid Microcircuits, General Specification for.
MIL-}1-38535 - Integrated Circuits (Microcircuits) Manufacturing, General Specification for

PROTECTIVE DEVICES (FSC 5920 and 5925)

MIL-F-23419

Fuses, Instrument Type, General Specification for.

MIL-C-39019

Circuit Breakers, Magnetic, Low-Power, Sealed, Trip-Free, General
Specification for.

RELAYS (FSC 59453)

MIL-R-39016

L}

Relays, Electromagnetic, Established Reliability, General Specification for.

RESISTORS (FSC 5905)

MIL-R-39005 - Resistors, Fixed, Wire-Wound {Accurate), Established Reliability, General
Specification for.

MIL-R-39007 - Resistors, Fixed, Wire-Wound (Power Type), Established Reliability,

General Specification for.
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MIL-R-39008 - Resistors, Fixed Composition (Insulated), Established Reliability, General
Specification for.

MIL-R-39009 - Resistors, Fixed, Wire-Wound (Power Type, Chassis Mounted), Established
Reliability, General Specification for.

MIL-R-39015 - Resistors, Variable, Wire-Wound (Lead Screw Actuated), Established
Reliability, General Specification for.

MIL-R-39017 - Resistors, Fixed, Film (Insulated), Established Reliability, General
Specification for.

MIL-R-39032 - Resistors, Packaging of.

MIL-R-55182 - Resistors, Fixed, Film, Established Reliability, General Specification for

MIL-R-55342 - Resistors, Fixed, Film, Chip, Established Reliability, General Specification
for.

MIL-R-83401 Resistor Networks, Fixed, Film, General Specification for.

THERMISTORS (FSC 5905)

MIL-T-23648 - Thermistor (Thermally Sensitive Resistor), Insulated, General Specification
for.
GSFC §-311-P-18 -  Thermistor (Thermally Sensitive Resistor), Insulated, Negative Temperature

Coefficient, Style 311P18, Specification for.

TRANSFORMERS (FSC 5950)

MIL-STD-981 - Design, Manufacturing and Quality Standards for Custom Electromagnetic
Devices for Space Applications.

TRANSISTORS (FSC 5961)

MIL-5-19500 - Semiconductor Devices, General Specification for.

WIRE & CABLE ({FsC 6145)
MIL-C-17 - Cable, Radio Frequency, Flexible and Semirigid, General Specification for.
MIL-W-5086 - Wire, Electric, Polyvinyl Chloride Insulated, Copper or Copper Alloy.



MIL-W-22759

MIL-C-27500

OTHER DOCUMENTS

ASTM E 595

MIL-HDBK-978 -

NHBB8060. |
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Wire, Electric, Fluorocarbon Insulated, Copper or Copper Alloy.

Cable, Electrical, Shielded and Unshielded, Aerospace.

Parts Application Handbook

Flammability, Odor, Offgassing and Compatibility Requirements and Test
Procedures for Materials in Environments that Support Combustion.

{Copies of specifications, standards, drawings, and publications requested by contractors in connection with
specific procurement functions should be obtained from the procuring activity or as directed by the

contracting officer.)

NOTE: Additional copies may be obtained from the following center:

STANDARDIZATION DOCUMENTS ORDER DESK
BUILDING 4, SECTION D

700 ROBBINS AVENUE

PHILADELPHIA, PA 19111-5094

DEFINITIONS

3.1 Standard Part. An EEE part which is listed in Part | of this standard.

3.2 Nonstandard Part. An EEE part that is not listed in Part I of this standard. Grade 2 parts used in

Grade 1 applications.

3.3 Grade 1 parts. This is the classification used for parts of higher quality than Grade 2. They are
standard parts intended for applications that the responsible NASA project office has determined to be
critical. Grade 1 parts can also be used in applications designated as Grade 2.

3.3.1 Capacitors. These are military established reliability (ER) parts purchased to ¢ither S or C
failure rates except where specifically noted.
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3.3.3

3.3.4
3.35

3.3.6

3.3.7
3.3.8
3.3.9

3.3.10

3.3.11

3.3.12

3.3.13

3.3.14

3.3.15
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NASA/GSFC “§8-311" specifications.

Crystals and Crystal Oscillators. There are no Grade 1 crystals listed in this standard,
Crystal oscillators are Class S quslified to MIL-0-55310

Diodes. These are diodes that are MIL-8-19500 JANS qualified
Filters. There are no Grade | filters listed in this standard.

Inductors and Coils. These are military established reliability (ER) parts purchased to 8
failure rate.

Microcircuits. These are MIL-M-38510 JAN Class S qualified devices.
Protective Devices. There are no Grade 1 protective devices listed in this standard.
Relays. There are no Grade 1 relays listed in this standard.

Resistors. These are military established reliability (ER) parts purchased to S failure rate
except where specifically noted.

Thermistors. These are thermistors that are procurable to NASA/GSFC specification
§-311-P-18,

Transformers. This standard contains no transformers. All transformers must be procured
to the requirements of MIL-STD-981.

Transistors. These are transistors that are MIL-5-19500 JANS qualified.

Wire and Cable. This is wire qualified to MIL-W-22759 and cable qualified to MIL-C-17
and MIL-C-27500.

Fiber Optics. There are no Grade 1 fiber optics listed in this standard.

Grade 2 parts. This is the classification used for standard parts which meet the criteria for inclusion
in this standard and are intended for applications not requiring Grade 1 parts. Parts intermediate in
quality between Grade | and Grade 2 may also be used in applications designated as Grade 2.
(Example: If S failure rate is Grade 1 and P failure rate is Grade 2, parts with an R failure rate can
be used in Grade 2 applications.)

3.4.1

3.4.2

Capacitors. These are military established reliability (ER) parts purchased to either P or B
failure rate level.

Connectors. These arc connectors that are procurable to NASA/MSFC “40M,”

NASA/GSFC “8-311,” MIL-C-5015, MIL-C-24308, MIL-C-26482, MIL-C-38999,
MIL-C-39012, MIL-C-39029, MIL-C-55302, and MIL-C-83513 specifications.

AVAA R e S N ey ATE AR S F g AVE B AT Tt PN iy RALAME TR A B Wt M s A D Loe - 13 L8
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Crystals and Crystal Oscillators. There are no Grade 2 crystals listed in this standard.
Crystal oscillators are Class B qualified to MIL-O-55310.

Diodes. These are JANTXV diodes that have been evaluated in accordance with the
additional testing requirements of section 4 of Part I herein.

Filters. These are filters (hat are qualified to MIL-F-28861.

Conductors and Coils. These are military established reliability (ER) parts purchased to P
failure rate except where specifically noted.

Microcircuits. These are microcircuits which are qualified to MIL-M-38510 Class B
specifications. : .

Proieciive Devices. These are devices that are qualified to MIL-F-23419/8 and
MIL-C-39019/1 through MIL-C-39019/6.

Relays. These are parts qualified to MIL-R-39016 fajlure rate level (FRL) P.

Resistors. These are military established reliability (ER) parts purchased to P failure mte
levels.

Thermistors. These are thermistors that are procurable to military control specification
MIL-T-23648/19.

Transformers. This standard contains no transformers. All transformers must be
procured to the requirements of MIL-STD-981.

Transistors. These are JANTXV transistors that have been evaluated in accordance with
the ndditional testing requirements of section 13 of Part I herein.

Wire and Cable. This is wire qualified to MIL-W-22759 and cable qualified to MIL-C-17
and MIL-C-27500.

Fiber Optics. There are no Grade 2 fiber optics listed in this standard

3.5 Preferred Nonstandard Parts. These are EEE parts listed in Part I of this standard.
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4. GENERAL REQUIREMENTS

4.1 Criteria for standard parts listing. Paragraph 4.1.1 through 4.1.3 define the criteris which must be
met for listing & part in this standard.

4.1.1 Criteria for candidate parts selection. A part will become a candidate for listing in this
standard only if it meets all of the criteria in 4.1.1.1 through 4.1.1.4.

4.1.1.1 Application need. There must be mulliple applications requiring the specific

! performance capability peculiar to the part proposed for listing. Consideration

| will be given to selecting parts capable of satisfying the widest range of design
applications, and when applicable, parts should be compatible with existing listings

‘ (e.g-, select a reference diode that is an extension of & listed series or a

f microcircuit that is generic to a8 family already listed). A definite need is assumed
to exist for a part that has been used successfully in several recent space

‘ applications, if it is nonredundant (with respect to form, fit, or function) to

| existing listings or provides other compelling advantages (e.g., continuing
availability) over such listings. In the latter case, deletion of the original listing

| may be in order.

! 4.1.1.2 Technalogical maturity. The design of the part must be finalized and must

i utilize proven materials and technologies. It must have been in production for a
period sufficient to provide assurance that the critical design and process

| parameters have been identified and adequate controls have been developed. The
| technology also must have demonstrated suitability for flight hardware or
mission-essential ground support equipment use.

4.1.1.3 Availability of manufacturers. The part should be in production by at least one
and preferably two manufacturers whose previous performance indicates that they
are capable of qualifying their product to specifications adequate for listing in this
standard.

4.1.1.4 Test or usage history. There must be sufficient {est ar usage expericace with the
part to:

a. Determine predominant failure modes and mechanisms.

b.  Provide reasonable confidence that the part will perform reliably when
supplied to an adequate specification.

Identify the derating and apnlication restraints necessary for reliable use in

_______ ) =ty Bu a 11LH

flight hardware or mission-essential ground support equipment environments.

O

4.1.2 Criteria for standard parts approval. The criteria of 4.1.2.1 through 4.1.2.4 ghould be
met before a candidate part can be approved and listed in this standard.
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4.1.2.1 Characterization dats. A comprehensive parameter characterization test program
has been conducted to identify the part’s performance capability through the
operating temperature spectrum and over long life. This data must indicate that
the part parameters are stable during the operating temperature range and life, and
must reveal peculiarities that should be considered or avoided in usage.

4.1.2.2 Evaluation tests. An environmentsl test program is usually conducted to
determine actual stress levels at which the part fails or degrades significantly.

4.1.2.3 Specification. The part shall have an edequate government specification that
defines performance, design, materials, quality controls, and test requirements.
Parameters in the specification shall realistically characterize the part during its
range of specified environment and operating conditions.

4.1.2.4 Qualification. The part should be qualified to the applicable specification, and
this qualification must be maintained in accordance with quaslification retention
requirements. Some parts may be listed when there is an indication that a QPL
listing is imminent. QPL listing shall be reviewed by the user for latest
qualification status.

Standard part removal criteria. A part listed in this standard may be removed for any of
the following reasons:

a. iGe pamn
b. There are no longer any qualified sources for the part.

c. The part is replaced with a functionally similar device having improved characteristics
or better relinbility.

d. The part exhibits reliability problems for which no economically adequate controls or
screens have been developed.

4.2 Parts procuremeni. The user is responsible for procurement of Standard Parts.

4.2.1

4.2.2

4,23

Correlation of circuit requirements and detail specification test conditions. When an
application condition varies from the detail specification test condition(s), it shall be the
responsibility of the contractor (or hardware designer.builder) to establish a satisfectory
correlation between the circuit requirements and the detail specification requirements.

Specification. All parts listed herein must be procured to the applicable detailed
government specifications and be marked with the JAN brand (or approved abbreviation),
NASA part number, which signifies satisfactory compliance with aii the specification
requirements.

Additional testing. Appendix B defines the additional testing that is required for the parts

which do not fully meet the requirements for NASA programs. All parts indicated shall be
subjected to these additional tests prior to use.

10
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Qt'l.. Qununea manufaciurers. Qununeu manufacturers for Quaunw Products List
(QPL) are listed in the appropriate QPL. When purchasing QPL parts, the procuning
activity shall solicit bids from sources listed in the applicable QPL. for the specific part.
“Sole source” procurements are discouraged except when only one qualified source exists.
The qualifying activity may be contacted to determine if qualification has been granted to
additional manufacturers for the part under procurement subsequent to the publication of the
current QPL, or if the previous qualification status of any listed manufacturers has changed.
The qualifying activity for most QPL’s is the Defense Electronics Supply Center
(DESC-EQ), Dayton, Ohio 45444,

Receiving inspection. Receiving inspection should be performed on Standard Parts and
should include:

a. Review of data shipped with parts for compliance.
b. Part count.
c. Inspection for part markings and external defects.

d.  Electrical measurement (100%) of critical parameters, except sampling which may be
approved by NASA projects.

Adequsate security, such as an environmentaily controlled bonded storage area, should be
provided for storing the received parts until use, to maintain their integrity and traceability.

4.3 Parts application. The Standard Parts listed herein must be properly applied by the user in order to
give satisfactory and reliable performance. The equipment shall be designed so that it will meet the
specified performance and reliability requirements when using Standard Parts. Standard Parts must

4.4

PR P R g nen nnmtenllod ket tha acolinnhla datail

be used omy for {hose characieristics or paramciers which are controiled u)' ule SppHTacie Goidh
specifications. The use of Standard Parts, as required by this standard, does not relieve the contractor
(or hardware designer/builder) of the responsibility for complying with all equipment performance and
other requirements set forth in the applicable system/equipment specification and contract.

4.3.1

4.3.3

Minimizing parts count. The variety of Standard Part types used in space equipment
design should be the minimum necessary to provide satisfactory performance, and the user
should exercise sll reasonable design choices to achieve this objective.

Apnlication guidelines. The application guidelines provided in MIL-HDBK-978, “NASA

ANCAiIo SuILCiiD.

Parts Apphcation Handbook, ™ are recommended

Parts derating. To achieve high refinbility and good performance, derating from the
qualified maximum ratings is required. All parts shall be derated in accordance with the
derating criteria in Appendix A.

Nonstandard parts usage. Nonstandard parts shall be used only after they are approved by the
responsible government activity.

i1
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Conflict of data. In the event of conflict between the technical description of Standard Parts
described in this standard and the applicable specification, the specification shall govern.

Problemn reporting procedure - Standardization Document Improvement Proposal, (DD Form
1426). Consistent with the parts standardization program, the use of the attached Standardization
Document Improvement Proposal (DD form 1426) is encouraged as a communique for parts and
commodity experience. Experience need not be restricted to problems which may lead to a part
removal request, but may also include part or commodity additions to the standard. As a minimum,
the “Remarks™ paragraph should include the following (when appropriate): commodity ID, generic
part number, user part number, and any pertinent data which may be of use for approving your

request.
Reply to attention of:

MANAGER (310.A)
NASA PARTS PROJECT OFFICE
GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 20771

Material test requirements. Requirements imposed on materials to be used in the space
environment (i.e., thermal vacvum outgassing, flammability, smoke, odor, toxicity) are
application specific. EEE parts that are conformally coated by a material that meets project
requirements do not need to be tested for compliance to those material requirements, if

approved by the specific project.

12
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5.1 General. Part II of this standard establishes a list of nonstandard EEE parts which are preferred for
use in flight and mission essential ground support equipment, when a standard part is not available for
listing in Part L.

5.2 Purpose. The purpose of Part II is to provide equipment designers and manufacturers with a list of
preferred electronic parts that are advanced microcircuits which have not yet become fully spproved
or parts in common use by NASA programs but are not available in Part I of this standard. This
section is intended to encourage standardization of device types and specifications. In addition,
potential program savings can be realized through shared qualification and other relevant data. The
availability of this data will streamline the Nonstandard Part Approval Request (NSPAR) process for

listed part types.

5.3 Classification. These parts do not carry any level of classification and require a Nonstandard Part
Approval Request (NSPAR) prior to use on NASA programs.

5.4 Beneficial comments (recommendations, edditions, deletions), inquiries about the parts listed (except
Advanced Microcircuit Parts Listing) and any pertinent data which may be of use in improving Part IT
of this document should be addressed as follows;

MANAGER (310.A)

NASA PARTS PROJECT OFFICE
GODDARD SPACE FLIGHT CENTER

Pl s i e 8o} = Be TLEST A ATTR MY

UKEENDEL ), MARYLAND 20771

REFERENCED DOCUMENTS

See individual sections.

DEFINITIONS

7.1 Preferred Nonstandard Part. This is a part that does not meet all criteria for Part I listing as 8
standard part, but is being recommended for use to encourage STANDARDIZATION,

7.2 NSPARS. Nonstandard Part Approval Request, required for all parts in Part 1I of this standard.

13
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8. CRITERIA FOR PREFERRED NONSTANDARD PARTS LISTING
8.1 Listing criteria. In order for a part to be listed in this section the following criteria must be met.
(i) The part was/is listed in the Candidate Part List {CPL)
(ii) Application need has been identified
(iii) A suitable specification must be avsilable for procurement of the part
(iv) Suitable NASA or government approved and NASA surveyed manufacturers exist
{v) Successful qualification to the suitable specification must have been accomplished

8.2 Removal of a nonstandard part. A part may be removed from this section if serious quality or
reliability problems have been found which are of general concern.

9. REQUIREMENTS FOR USE. All projects are responsible to ensure that their program parts
requirements are met by these paris and procurement specifications prior to use. A NSPAR is required
and NASA approval needed unless specifically waived by the program.

14
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MIL-C-49468, Crystal Units, Quartz, Precision

There are no qualified sources available for the Grade 1 or Grade 2
Crystals. A number of slash sheets are listed on the Candidate Parts List
(CPL) as potential candidates for space flight applications.
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SECTION 12: SUMMARY OF STANDARD TRANSFORMERS

This standard contains no transformers. All wansformers must be procured to the
requirements of MIL-STD-981. Refer to MIL-HDBK-978, Vol. 4, for construction and
application information and Appendix C for special requirements.
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Summary of Standard Photonic Parts
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1s acceptable agz NANA standard
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Parts. The Candidate Parts List for this document includes connector, termini,
fiber and cable specnficat:lons that have been developed for NASA use. Consult
the project parts engineer for a listing of these specifications.
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SECTION 21: ADVANCED MICROCIRCUIT PARTS LISTING (AMPL)

1.0 SCOPE

The Advanced Microcircuit Parts Listing (AMPL) section of MIL-STD-975 contains advanced microcircuits not listed
in QPL-38510. The parts contained in the AMPL are considered nonstandard and as such shall require a
Nonstandard Part Approval Request for usage.

1.1  Definition of Advanced Microcircuit. An advanced microcircuit is defined for the purposes of this

document as any device that meets one of the following characteristics:

a. A monolithic digital microcircuit
(1) with more than 2,000 active tmnsisgors. or
(2) intended for use as a peripheral to & microcircuit 25 defined in (1) above, regardiess of
number of transistors, provided it is manufactured on the same production line using the
same processes, Or
{3) baving 32 or more active pins exclusive of power and ground.
b. A monolithic memory microcircuit meeting any of the following criteria:
(1)  Static RAM with 64 Kbits or more.
. (2} Dynamic RAM with 1 Mbit or more.
(3}  Fusible link PROM with 16 Kbits or more.
(4) EPROM with 256 Kbits or more.
(5) Specialized memory (FIFO, dual-port, ete.) with 4 Kbits or more.
c. A monolithic linear/analog microcircuit that combines two or more functions to form a more

complex function and has 20 or more active pins exclusive of power and ground.

d. A monolithic mixed-signal microcircuit (such as an analog-to-digital or digital-to-anslog
converter) capable of handling 12 or more bits on the digital side.

c. A multichip or hybrid microcircuit that meets one or both of the following criteria:
(1) Contains at least one die meeting the monolithic microcircuit criteria defined in a, b, c,

@

Contains three or more internally interconnected microcireuit die of any size and has 32 or
more active pins exclusive of power and ground.

1.2 Requests for Adding Parts to the Listing. Recommendations for addition of a part to the AMPL shall
be submitted in written form to:
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AMPL Task Manager

Jet Propulsion Laboratory
M/S 125-105

4800 Oak Grove Drive
Pasadena, CA 91109
FAX: (818)393-5245

Submissions should include identification of the part (part number and description), manufacturer, and
specification number. Information regarding the project and application for the part may alsc be
included.

2.0 PART SPECIFICATIONS, PROCUREMENT, AND APPLICATION

2.1

22

2.3

Part Specifications. In order to be approved and listed in this standard, a part shall have 2 specification
that defines physical design, material, quality, controls, test requirements, as well as performance and
function over maximum operating ranges. The specification may be any one of the following types:

a. A NASA Detail Specification prepared in accordance with this document.

b. A Qualified Manufacturer's List (QML) Standardized Military Drawing (SMD) prepared in
accordance with MIL-1-38535 or MIL-H-38534.

c. A Source Control Drawing (SCD) with requirements for wafer lot acceptance, screening and at
ieasi the life test poriion of iot accepiance testing {(Quality Conformance inspection {QCi) or
Technology Conformance Inspection (TCI)) essentially simiiar to those of MIL-M-38510 Class
5, MIL-1-38535 Class V or MIL.-H-38534 Class K. The SCD may be prepared by a NASA
center, a NASA contractor or a contracter for military or commercial spacecraft systems.

Procurement. All parts listed herein shall be procured to the applicable detail specifications and shall be
marked with a part number that signifies that the part meets all specification requirements. The
“Ordering Data” paragraph of the detail specifications should be consulted to assure that proper
information is listed in the purchase order or contract. In the event of conflict between the technical
description of a part in this listing and the applicable detail specification, the detail specification shall
govem.

Application. The NASA Advanced Microcircuits listed herein must be properly applied by the acquiring
activity in order to obtain satisfactory and reliable performance. When an application condition varies
from the detail specification test condition(s), it shall be the respoasibility of the acquiring activity to
establish a satisfactory correlation between the circuit requirements and the detail part specification
requirements.
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3.0 PARTS LISTING CRITERIA
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this standard

3.1 Listing Criteria for Parts with NASA Detail Specifications

3.1.1 Vendor Validation. The NASA AMPL preparing activity shall conduct an on-site vendor
validation survey in the areas of fabrication, assembly and test, design, and organization, to
verify the vendor’s conformance to paragraphs 3.1.2 through 3.1.5. When the validation survey
is scheduled, NPPO and the NASA center that requested the part shall be notified and invited to

participate.

3.1.1.1 Deficiency Correction Procedures. If, at any time during the initial vendor validation
survey, the vendor is found to be deficient in any areas that are required in this listing,
the vendor shall produce a plan for correcting these deficiencies. Two copies of this
plan shall be provided by the manufacturer to the qualifying activity. If all deficiencies
are not corrected and duly documented within six (6) months after the kurvcy, the
vendor shall not be listed on this standard and a new on-site validation survey shall be
required before considering the parts for listing.

3.1.2  Quality Assurance Program. The manufacturer shall have a quality assurance program plan
equivalent to that in MIL-M-38510, Appendix A, or a quality management program plan
equivalent to that in MIL-1-38535, or MIL-H-38534.

3.1.2.1 Configuration Management and Traceability. The vendor shall have a configuration
: management system in place to ensure traceability of all materials, procedures and test
information through the part serial number and date code.

3.1.2.2 Field Failures. The manufacturer shall have a documented procedure for logging and
dispositioning of field failures returned by the customer, including the capability to
perform failure anafysis. Failure analysis reports shall be made available to any

acquiring a.cnvnty upon request ,

3.1.3 Device Maturity. The manufacturer shall have fabricated the product on a production line
using proven materials and technology. The critical design and process parameters shall be
identified and controlled.

3.1.4 Characterization Data. The AMPL validation team shall review characterization data from the
manufacturer and any characterization data provided by NASA centers or other agencies. The
data shall indicate the consistency of the part parameters when operating over the full
temperature, voltage, and current ranges. Operation over the full military operating range is a
goal and not a requirement.
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Qualification. The part shall be qualified to method 5005 of MIL-STD-883. The inspections
shall include groups A, B, D, and E (group E when applicable) as specified in MIL-STD-883 for
Class § devices.

3.1.5.1 Pending Qualification. Parts may also be listed when qualification has not been
completed. In such cases, an appropriate notation will be included in the listing,
indicating either that qualification is in process or under contract, or that the

manufachirar will analifv tha nart on tha firct Int of narte neacsured tn the enanifinati
L LTI L ) S S P Y ] 1‘-‘..!; Lot L r“ll WFAS BASW HhdPh FNSFE RS r“l", ylwuaw LL v S L= a &

Listing Criteria for Parts with QML SMDs

3.2.1

3.2.2

Qualified Manufacturer’s List (QML). Advanced microcircuits as defined above (paragraph
1.1) that are listed in QML-38535 or QML-38534 shal] be considered for inclusion in this
listing.

Vendor Validation. Listing of the manufacturer in QML-38535 or QML-38534 shall be
considered evidence of the adequacy of the quality management program plan and of the
manufacturer’s capability to produce parts of suitable quality and reliability for space
applications.

Listing Criteria for Parts with SCDs

3.3.1

3.3.2

3.33

3.3.4

Consent of Preparing Activity. Prior to listing of any part controlled by 8 NASA center or
contracter SCD, the preparing activity shall furnish written consent for the use of the SCD to
procure parts for use by other NASA centers or contractors. Copies of the consent shall be sent
to the AMPL Task Manager at the address provided in paragraph 1.2 above and to the
manufacturer.

Vendor Validation. The SCD preparing activity shall indicate the procedure used to validate the
vendor, such as on-site visits, use of information provided by other users, DESC certification,
etc.

Qualification. The SCD preparing activity shall indicate the current status of qualification in
accordance with the SCD. The status should be classified in one of the following categories,
which shall be indicated in the listing.

a. Successfully completed.

b. In process.

c. Under coatract.

d. Contract in necgotiation.

e. Required on the first lots of parts procured to the specification.

Changes. Any revision to the SCD or change in the qualification status should be promptly
reported to the AMPL Task Manager at the address given in paragraph 1.2 sbove.
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4.0 LISTED PART REMOVAL CRITERIA

¥}

A pari listed in this standard may be removed for any of ihe foilowing reasons:

8. The part becomes obsolete.
b. There are no longer any qualified sources for the part.
c. The part is replaced with a functionally similar device having markedly improved characteristics

or better reliability.

d The part exhibits functionality or reliability problems.
c. Failure of the manufacturer to respond to a Government-Industry Data Exchange Program

(GIDEP) Alert or to take corrective action.

f. If, at a later date, a part on this listing attains qualification for QPL-38510 it shall then be
removed from this section and added to the Part I microcircuit section of this standard.

4.1 Problem Reporting. The GIDEP Alert program provides a mechanism to report problems with the
- performance or reliability of a part. The NASA AMPL preparing activity will evaluate all Alerts and
other problem reports issued against parts listed in the AMPL.

5.0 PART NUMBERING SYSTEM

The numbering system for NASA Detail Specifications follows the basic format of the SMD one part, one part number
system. All parts bearing the NASA Specification part number shall be in full conformance with the applicable detail
specification. The part number consists of two segments, the specification number and the part suffix. For
paragraphs 5.1 through 5.2.4, NA6Z-WWXXXZZSYY will be used as an example part number.
5.1 Specification Number. The specification number consists of the first ten symbols in the part number.
The specification number would therefore be NA62-WWXXX,

5.1.1 Stock Class Designator. NA indicates NASA and 62 are the last two digits of the federal stock
. class designator (5962). NA has been substituted for 59 to avoid conflict with numbers assigned
by DESC.

i
o
b

as prasdensises nd e AL IR in iR EmAR i

A dash means the part is not radiation-hard. If the part is assured to be radiation-hard, the
following letters would take the place of the dash in the part number:

Radiation Hardnscs nnclgnclh‘\r The dash nosition indicates the radiation-hardness of the p_ﬂ;

3 krad M 100 krad R
5 krad N 200 krad S
10 krad D 300krad T
20 krad E 500 krad U
30 krad F 1000 kred H
50 krad G
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Drawing Number Year. WW are the last two digits of the calendar year in which the drawing
number was assigned.

Drawing Number. XXX is a sequential drawing number within the calendar year.

Revision Letter. Revisions to the specification ar¢ indicated by a sequential revision letter. The
revision letter is not a part of the part number.

Part Number Suffix. The part number suffix consists of the last five symbols in the part number. The
part number suffix would therefore be ZZSYY.

5.2.1

5.2.2

523

5.2.4

Type Number. ZZ is the type number within the drawing.
Class Designator. S is the class designator (since the parts are Class S equivalent).

Package Designator. The first Y is the package designator (casc outline letiers) in accordance
with MIL-M-38510 and MIL-STD-1835.

Lead Finish Designator. The second Y is the lead finish designator in accordance with
MIL.-M-38510.
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SECTION 22: HIGH NASA USAGE

The following parts are in common use by various NASA space centers, contractors and subcontractors. They may be
procured to the listed specifications, but are considered nonstandard. Nonstandard Parts Approval Requests (NSPARs)
must be submitted (in accordance with the individual progran requirements) in order to use these parts since they do not
meet the requirements necessary for listing in Pant I of this standard (see paragraph 4.0 of Part I). '

Specificaiion :

Generic Number Number ) Description of Part Type
REF-01 5962-8958102 Microcircuit, Voltage Reference, Adjustable, +10V
AMP-01A 5962-8863001 Microcircuil, Instrumentation Amp, Low Noise
LMIM 5962-8760501 Microcircuit, Voltage Regulator, Adjustable. Neg.
LMI05 5962-8958801 Microcircuit, Voltage Regulator, Adjustable, Pos.
LMII0- 5962-8760601 Microcircuit, Voltage Follower, High Speed

' LM136A | 8418001 Microcircuit, Voltage Reference, Precision, 2.5V
LMISEA 5962-B771002 Microcircuit, OP Amp, Dual, Low Power
26LS31 7802301 Microcircuit, Differential Line Driver, Quad

26L832 7802001 Microcircuit. Differential Line Receiver, Quad

221
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STANDARD PARTS DERATING

1.0 SCQOPE. Inclusion of parts in this standard is based on the premise that cenain charactensncs of the
parts are derated for reliable operation.

2.0 INTRODUCTION. Derating is the reduction of electrical, thermal, and mechanical stresses applied to a
part in order to decrease the degradation rate and prolong the expected life of the pant. Derating increases the
margin of safety between the operating stress level and the actual failure levet for the part, providing added
protection from system anomalies unforeseen by the designer. The following guidelines give basic information
for the derating of component paris. The specified derating percentages and notes will assist the designer in
obtaining reliable operation of parts used in space equipmeni. I must be emphasized that the user should
evaluate all parts to the project requirements and assure that adequate deratings are accomplished. These
recommended derating factors are based on the best information currently available.

3.0 DERATING CRITERIA. The derating criteria contained herein indicate the maximum recommended stress
values and do not preclude further derating. When derating, the designer must first take into account the
specified environmenial and operating condition rating factors, consider the actual environmental and operating
conditions of the application, and then apply the recommended derating criteria contained herein, Parts not
appearing in these guidelines are lacking in empirical data and failure history. The derating instructions are
listed for each commodity in the following paragraphs.

NOTE 1:  To assure that these derating criteria are observed, an EEE parts list (item by item} shall be
generated for each hardware assembly. This list shall, as a minimum, contain the maximum rated

canability (such as voltape. cumrent. power. temperature. etc) of the part in comnarison with the

Capaolmy (Sucn ab YUrkdpt, CRITUNL, (KAl WihpRIaiulit, by L Wil praait Lad wAsiiiph A
design requirements of the application, indicating conformance to the derating criteria specified
herein,

NOTE 2: In the following derating sections, the term “ambient temperature” as applied to low pressure or
space vacuum operation, is defined as follows:

For operation under conditions of very low atmospheric pressure or space vacuum, heat loss by
convection is essentially zero, so ambient temperature is the maximum temperature of the heat sink
or other mounting surface in contact with the part, or the temperature of the surface of the par
itself (case temperature).

A3
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3.1 CAPACITOR DERATING CRITERIA

Capacitors

Voltage derating is accomplished by multiplying the maximum operating voltage by the appropriate

derating factor appearing in the chart below.

Maximum
Military Voliage Derating Ambient
Type Style Factor (2) Specification Temperature
CCR (3) 0.60 MIL-C-20 110°C
CKS 0.60 MIL-C-123 110°C
Ceramic CKR (3) 0.60 MIL-C-39014 110°C
CDR (3) 0.60 MIL-C-55681 [1o°C
Glass CYR 0.50 MIL-C-23269 110°C
. CRH 0.60 MIL-C-83421 85°C
Plastic film
CHS 0.60 MIL-C-87217 Bs°C
CLR25 0.50 MIL-C-39006/1 70°C
CLR27 0.50 MIL-C-39006/2 70°C
Tantalum, foil CLR35 0.50 MIL.-C-39006/3 70°C
CLR37 0.50 MIL-C-39006/4 7rC
CLRT79 0.60 MIL-C-39006/22 70°C
0.40 110°C
Tantalum, wet slug CLR81 0.60 MIL-C-39006/25 70°C
0.40 110°C
CSR (1) 0.50 MIL-C-39003/1.2 70°C
0.30 110°C
CSS (1) 0.50 MIL-C-39003/10 70°C
Tantalum, solid 030 110°C
CWR (1) 0.50 MIL-C-55365 0°C
0.30 110°C
) For applications where the effective circuit resistance is less than 1 chm per volt,
contact parts specialist.
{2 Appilies to the sum of peak AC rippie and DC polarizing voitages.

3 For low-voltage applications (<10 Vdc), rated voltage shall be at least 100 Vde.

A4
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3.1.1 CAPACITOR DERATING CHARTS ' Capacitors

Tantalum, Solid (CSR/CSS/CWR)

Voltage Dersting Factor
0.6 | 7 |
i l i f

0.5 l T "=

0.4

l
0.3 e N e X : _T_ —
1

0.2

0.1

| E !
i {
! i . !
28 3 4% 33 &3 T%®93 33 9% 108

Temperature (*C)

0.1 Voltage Derating Factor

0.6

[ 2] {] | : i : \

0.4 T i

0.2

a1

B
25 35 45 55 63 %75 g5 85 108
Temperature (*C)

ohs a8

Example: A CYR style glass capacitor rated at 10 pF, 100 VDC is operated at a maximum of
70° C ambienl temperature.

Applying the 0.50 derating factor, (0.5 x 100 VDC) gives a derated maximum voltage
of 50 VDC.

The 70°C ambient temperature is within the maximum allowed.

A5
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3.2 CONNECTOR DERATING CRITERIA Connectnrs
Connieciors are deraied by limiting the temiperaiure seen by h‘i dielectric insert due to ambient
temperature and the effects of resistive heating. See 3.16 for current derating of wire and cable.

Operating voltage derating: 25% of the rated Dielectric thstandmg Voliage at Sea Level.

Temperature rating of the dielectric insert:
Teaicret + Tiobaic beatingg + 30°C

A6
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3.2.1 CONNECTOR DERATING EXAMPLE Connectors

Temperature Derating
To choose an appropriate connector temperature rating {or a lOO’C operating temperature (ambient +

ohmic heating temperatures):

T . .=

T ating Ctor !_.._nen_lurc +50°C

anector
OOC
150°C

[}
O

Il l'l

Choose a connector that has an operaling temperature rating of greater than 150°C.

Voltage Derating
To choose an appropriate connector voltage rating for a 100 Vdc maximum application voltage:

AY = V(max operating)/0.25
= 100 VdcA.25
= 400 Vdc

(saung)

Choose a connector that has a Dielectric Withstanding Voltage (at Sea Level) rating greater than
400 Vdc.

A7
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33 CRYSTAL AND CRYSTAL OSCILLATOR DERATING CRITERIA

Presently there are no approved crystals in MIL-STD-G75L.

Crystals

Crystal oscillators shall be derated to the individual component level. Crystal current shall be limited to
50% of the rated value. In cases where start up time is critical, 75% of the rated value can be used.

A8
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3.3.1 CRYSTAL AND CRYSTAL OSCILLATOR DERATING EXAMPLE

Presently there are no approved crystals in MIL-STD-975L.

This page is intended for future use.

A9
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3.4 DIODE DERATING CRITERIA

Derating is accomplished by multiplying the critical stress parameter by the appropriate derating factor

appearing in the chart below,

Diodes

Critical Stress Maximum Junction
Diode Type Parameter Derating Temperature
General purpose, PIV 0.70
;ﬁ;‘;’:ﬁ;ﬂi;_‘“’"‘“g- Surge current 0.50 125°C
and Thyrisiors Forward current 0.50 . (all types)
Power 0.50
Varactor Reverse voltage 0.75 125°C
Forward current 0.75
Volage Power 0.50 125°C
Regulator Zener current 0.5(Lmax+I_nom)
Voliage reference Zener current N/A (1) 125°C
Zener Volage Power dissipation 0.50 125°C
Suppressor
Bidirectional Voltage Power dissipation 0.50 125°C
Suppressor
FET Current Regulator | Peak operating voltage 0.80 125°C
(H Operate at the manufacturer’s specified zener current (I;) to optimize temperature

compensation,

A.10
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3.4.1 DIODE DERATING EXAMPLE Diodes

For silicon-switching and small-signal diodes, temperature, voltage, and current are the principal stress
parameters. High junction temperature is the most destructive stress for diodes. Junction tempemmre
_ must also be calculated and maintained below the limits allowed. :

Example:

A general purpose diode rated at 1 A, 200 VDC, with a thermal resistance (junction to
air) 8,, of 0.3°C/mW, is operating in an ambient 1emperaure of 30°C (T,).

Applying the derating criteria we have;

Current; 0.5 A max. (5x1.0A) =05 A
PIV: 140 VDC max. (.7 x 200 VDC)= 140 VDC

Note that the maximum forward voltage (typically 0.7 V) and derated forward current
(0.5 A) will give an expended power of 350 mW,

Calculating the junction temperature;

T, =T, +8,*W
T, = 30°C + (350 mW)(0.3°C/mW)
T, =30°C + 105°C
= 135°C
This is greater than the allowable junction emperature of 125°C, so we must reduce

the junction temperamre by 10°C by reducing the forward current to (.45 A,
Decreasing the current and recalculating T, we have;
T, =T, +40,*W
T, =30°C + (315 mW}0.3°C/mW) (045 A*0.7 V) =315 mW
T, =30°C + 94.5°C
T, = 124.5°C

This is less than the maximum allowable junction emperature of 125°C,

A.ll
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3.5 FILTER DERATING CRITERIA

Filters

Derating is accomplished by multiplying the current and voltage by the appropriate derating factor
appearing in the chart below.

Class Derating Factor (1) Maximum Ambient Temperature
0.50 of rated current o
All 0.50 of rated vohage +85°C
(1) Rated operating current or voltage, not absolute maximum,

A.l2
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3.5.1 FILTER DERATI]_\'G EXAMPLE Filters

The critical parameters are dielectric voltage. current, and temperature.

Example: An EM] filter rated at 10 A, 220 VDC, and 105°C shall be derated 50% and used at
no more than 5 A and 110 VDC. The ambient temperature shall be limited to 85°C
maximum.

A3
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Insulation Class Maximum Operating Parameters
MIL-C-39010 MIL-C-15305 Rated Derated Operaling Voliage
Operating Operating
Temperature Termperature
- O +85°C +65°C
A A +105C +85°C ) Dcm.lﬁ o 5-0% O.f the
S - rated Dielectric
B B +125°C +105°C Withstanding Voltage
E - +150°C +130°C

"Inductors are derued by reducing the maximum operating temperature based on the insulation class
used and reducing the operating voltage. See notes below.”

a)

b}

c)

Maximum operating temperature equals ambient temperature plus lemperature rise, plus 10°C
(allowance for hot spot). Compute temperature rise as follows:

Temperature Rise Test (per MIL-T-27, para. 4.8.12)
(R -r)

r

Temperature rise (°C) = (r +2345°C ) - (T -

Where R = winding resistance at elevaied temperature

r = winding resistance at ambient temperature r

¢t = specified initia] ambient temperature (°C)

T = maximumn ambient temperature (°C) at time of power shutofT.
T shall not differ from ¢ by more than 5°C

The insulation classes of MIL-style inductive parts generally have maximum operating
temperature ratings based on a life expectancy of 10,000 hours. The maximum operating
temperatures in this table are selecied to extend the life expectancy to $0,000 hours.

Custom-made inductive devices shall be evaluated on a materials basis and stressed at levels
below the maximum rated operating temperature for the materials used. Devices having a
maximum rated operating temperature in the range from +85° to +130°C shall be derated as
follows: maximum operating temperature (°C) equals 0.75 times maximum rated operating
temperature {°C). For devices with maximum rated temperatures outside this lemperature
range, consult the project parts engineer for temperature derating recammendations.

A.l4
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3.6.1 INDUCTOR DERATING EXAMPLE Inductors

The parameters to be derated ar

Example:

A coil rated at 1 A, 100 volts, and 105°C shall be used a1 no more than 1.0 A and 30
volts (50% of 100 V). The temperature rise and maximum operating temperature are
calculated as follows, using the temperature rise lest described in paragraph 4.8.12 of
MIL-T-27. The following is a typical example.

If R=17 ohms winding resistance at the elevated temperature of 25°C, and r=15 ohms
winding resistance at 21°C, then:

R -1 y+asasc)y-aT-0
—

TlUS g

ﬂ%ﬂ @1°C + 2345°C ) - (25°C - 21°C )

0.1333(255.5°C) - 4°C

34.058°C - 4°C

Tz = 30.058°C

T, + Ty + 10°C
21°C + 10.06°C + 10°C
61.06°C

Max. operating temperature

The coil is wound with 105°C (class B) insulation, which can handle weil over the
calculated maximum operating temperature of 61.06°C. In fact, class O (65°C)
insulation would be sufficient here.

A.l15
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3.7 LINEAR MICROCIRCUIT DERATING CRITERIA

Microcircuits
Linear

Derating of microcircuits is accomplished by multiplying the appropriate parameter by the derating
factor listed below. Junction temperature must be calculated and maintained below the limii of 100°C.

Operational
or
Differential Sense Current Voltage Analog

Parameters Amplifiers | Comparators | Amplifiers | Amplifiers | Reguolators | Switches
Absolute maximum 0.80 090 0.80 0.80 /A 090
supply voltage (2)
Power dissipation
{percent of rated
power at maximum 0.75 0.75 0.75 075 0.80 0.80
operating
temperature)
AC input voltage (1) LOO 1.00 1.00 1.00 N/A N/A
Qutput voliage 1.00 N/A N/A 1.00 N/A N/A
Open collector (or
drain) DC output N/A 0.90 0.90 N/A N/A N/A
voltage
Operating AC or DC | 9 0.80 080 080 080 | 080
output current
Maximum
short-circuit output 0.90 090 0.90 090 0.90 N/A
current
m"““m Juncuon 100°C 100°C 100°C | 100°C | 100°C | 100°C

()
(2)

voliage.

Vin = Vaur should be derated 0.80.

A.16
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Microcireunits

3.7.1 LINEAR MICROCIRCUIT DERATING EXAMPLE Linear

The principal siress parameters for linear microcircuits are the supply voliage, input voliage, output
current, total device power, and jundion temperature.

Note that package thermal rating will affect the junction tcmpcraturc and limit the output curreat and
power allowed.

Example: A pA741 op amp is rated at:

v* = 22 VDC supply voltage, (max)

A\ = -2 VDC supply vollage, (max)

Vip = 30 VDC input differential voltage (max)

log = 20mA output short-circuit current {max)

Vo = 14 VDC output voltage swing (typical)

Ty = 175°C metal package (TO-5)

w = 500 mW

8, = 70°C/W thermal resistance (case junction) above 70°C; derate at -14.3 mW/C

Applying the derating criteria,listed in the op amp column on the previous page, we have:

Voo = +17.6 VDC (maximum) (0.8 x 22 VDC)
Vegg = -17.6 VDC (maximum) (0.8 x 22 VDC)
Ios = 18mA (09 x 20 mA)
Vo = 14 VDC (1.0 x 14 VDC)
Ty = 100°C 100°C is max
W = 375 mW @100°C (0.75 x 500 mW)
Operating the junction at 100° C with a case temperature of 80°C, our maximum
allowable device wattage is;
Ty =Te + W*By  (vacuum, no ambient air)
T, -T
ow =_J1 €
9c
100°C - 80°C
V. = TTeow
w = 0.2857 W = 285.7 mW
2857 mW is the maximum allowable waltage at a case temperature of 80°C.
] Considering temperature and power, the pA741 op amp must be operated within the
. derating curve shown below.
p ™ -
; 500 Vendor's Specication 1:
2 N
2] ———pr =143 (WWIC
300 ey 7
. -'\K sy
' 200
&
,. LA
a 100
: o i A 'l I \\‘m 1 A
: 0 o 40 50 80 100 120 140 160
Case Temperaturs, *C
(mw)

A17



3.8 DIGITAL MICROCIRCUIT DERATING CRITERIA

Downloaded from http://www.everyspec.com

MIL-STD-975L (NASA)

Microcircuits
Digital

Derating of microcircuits is accomplished by multiplying the appropriate parameter by its derating factor
listed below. Junction temperature musi also be calculated and maintained below the maximum limit

Gate
CMOS CMOS CMOS Line Arrays
4000 A&B | HC & HCT | AC & ACT | Drivers and| Bipolar
Parameters (1) (2) Bipolar| MOS ) 4) (5) Receivers MOS
Maximum junction 100°C | 100°C 100°C 100°C 100°C 100°C 100°C
lemperature
Open collector (or drain) | 0.80 N/A N/A N/A N/A 0.75 0.80
DC output voliage (6)
Operating AC or DC 0.80 | 0.80 0.80 0.80 0.80 0.80 0.80
oultput current or fanoul (7 )] N )] )]
Maximum clock N/A 0.85 0.85 0.85 0.85 0.80 0.80
frequency
N Under no circumstances shall the input voltage be allowed to exceed the supply
voliage.
2) For those technologies where no supply voltage derating is given, in no case shall the
device be operated at the absolute maximum supply voliage.
{3) The operating supply voltage shall not exceed 70% of the absolule maximum voltage.
(4) The operating supply voltage shall not exceed 79% of the absolule maximum voltage.
(5 The operating supply voltage shall not exceed 92% of the absolute maximum voltage.
(6) The derating factor for TTL open collector devices shall be 0.75.
N Further derating may be required for radiation environments (i.e., minimum Vcc to

insure minimum DC reference for transients).

A.18
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Microcircuits
Digital

The principal stress parwneters for digital microcircuits are the output current (fanout), total device
power, and junction temperature. Note that package thermal rating will affect the junction temperature
and limit the output current and power allowed. ‘

Example:
VCC
lec
VIH
Vi
Vou
VOL
IOL
Fanouwt
T,
B¢

A TTL 5402 quad wwo-input NOR gate is rated at:
5.0 £ 5% VDC supply voliage
27 mA supply current

2.0 VDC (min) input high

0.8 VDC (max) input low

2.4 VDC (tmin) output high
0.4 VDC (max) output low
1.6 mA each output

20 TTL Loads

175°C maximum.

28°C/W (14 pin CER-DIP)

nnuat

nn anunn

Applying the derating criteria, we have:

Fanout
T,

16 (0.8 x 20)
100°C (maximum)

It

For worsi-case package power:

Ve = 50V | _

Iee =27TmA | (5.0 V*27 mA) = 135 mW
Fanout =16 }

Voo =04V } 16(0.4 V*1.6 mA)} = 10.24 mW
I, =16mA}

Maximum dissipated power = 145.24 mW. (1)

COperating the junciion at 100°C, and assuming there is no contribution from ambient

el Bt - | ST

air (no convection) in space;

T, = Te+ Weby.
Note that We8,. = 0.145 W (28°C/W) = 4.06°C rise. T; = 100°C and 100°C -
4.06°C = 95.94°C T.. which is the maximum allowable case temperature we may

operale with.

Also note that the device wattage (outpul current) must be decreased as case
iemperature increases to maintain the junction temperawre, T, below 100°C.

(1) For MOS operation also calculate and add the AC wattage contribution.

A9
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3.9 PROTECTIVE DEVICE DERATING CRITERIA "lr)t::icct:e

A. Fuses

Fuses are derated by multiplying the rated amperes by the appropriate Derating Factor listed below.

Fuse Cument Derating
Rating Factor
(amperes) (N2 Remarks
2-158 0.50
. 45 . . .
1&15 04 Rating at 25°C ambient. Derating of fuses
05 &075 040 WETS

allows for loss of pressiire, which lowers the
0375 0.35 blow current rating and allows for a decrease of
current capability with time. (1) (3)

0.25 0.30
0.125 0.25
4} If calculations result in fractional values, use the next highest standard fuse
rating.

—
(=]
—

..... cuit
boards and conformally coated. For other types of mounting, consult the
project parts engineer for recommendations.

Derating factors are based on data from fuses mounted on printed cir

3 There is an additional derating of 0.5 percent/°C for an increase in the
ambient temperature above 25°C.

B. Circuit Breakers

Circuit breaker contacts are derated by muitiplying the maximum rated contact current (resistive) by the
appropriate contact derating factor listed below,

Coniact Contact Derating Maximum Ambient
Application Factor Temperature
Resistive 0.75
Capacitive 0.75 (4) 20°C below
Inductive 040 the maximum
Motor 0.20 specificd
Filament 0.10
4) Series resistance shall be used to assure that circuits do not exceed

the derated level.

A.20
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3.9.1 PROTECTIVE DEVICE DERATING EXAMPLE Protective
Devices

A. Fuses

The principal stress parameter is current.

Example: A board expected 10 be operating at 80°C ambient has a calculated maximum current

of 0.9 A. The additional derating required due to temperature is calculated as shown.
0.5% °C x (B0°C - 25°C) = 27.5%

The total derating factor is calculated as follows;
50% - 27.5% = 2.5%

and the fuse rating is calculated as shown;
09/0225=4 A

A fuse with rating equal to or greater than 4 A must be used in this circudl.

B. Circuit Breakers

Contact current is the principal stress parameter. Derating level is predicated on application load.
Maximuwn ambient temperature allowed is reduced 20°C from the specification limit.

e A circuit hreaker is to be selected to control an electrical motor rated at 17 A, full

load, 24 Vdc. The circuit breaker is to be installed in an environment with an ambient
temperature ranging from 10°C to 30°C.

The temperature derating is:
30°C + 20°C = 50°C

The contact current derating is;
17 AJ020=85 A

A circuit breaker with maximum ratings equal to or greater than 50°C and 85 A must
be used for this application.

Vendor information must be consulted to determine the proper trip current/time curve

of the selecied circuit breaker. Thermal circuit breakers may have an additional
derating or trip time due 10 ambient temperature efiects.

A2l
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3.10 RELAY DERATING CRITERIA Relays

The derated contact cusrent (1) is found by multiplying the contact rating (1} and the product of T, R,
and L from the following bles.

- Table T, Ambient Operating Temperature
- Table R, Cycle Rate
- Table L, Load Application

Ip=I1xTxRxL

Temp Range 65°C 10 21°C | -20°C10+39°C | +40°C 10 +85°C o
+84°C +125°C
Factor 0.85 0.9 0.85 0.7

TABLE R (Cycle Rate)

Cycle rate per hour <l.0 10w 10 >10

Factor 0.85 09 0.85
TABLE L (Load)

. A B C

Load Application to 0.5 sec to 5.0 min Other

Factor 1.0 1.5 0.8

Load A. Make, break andfor carry loads with an on-time duration of 0 to 500 milliseconds, Off-time is
equal to or greater than on-time.

Load B. Carry-only (1) loads. Relay does not make or break the load. Maximum on-time is § minutes.
Off-time is equal to or greater than on-lime

Load C. Make, break and/or carry. Those loads that do not fall into the category of loads A or B,
{Limited use)

(N “Carry-only” means that the relay contacts are closed before there is current flowing
through the contacts. :

A22
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3.10.1 RELAY DERATING EXAMPLE Relays

The principal stress parameters are continuous contact current and temperature.  Using reduced coil
voltages and abnormal contact voltages can reduce the life of the relay and compromise relay operation.

Example 1:

Example 2:

A 1.0 A relay is operated in an environment with a temperature of +70°C. The relay
is cycled at a rate of § cycles per hour. The load application is make, break, and
carry, with a time duration of 400 msec. )

From Table T select the +40°C to +84°C factor,
From Table R and Table L select the appropriate factors.

Contact derating factor is Tx R x L = 0.85 x 09 x 1.0 = 0.765. The derated contact
load is 0.765 x 1.0 A = (L.765 A,

A 10 A relay is operated in an environment with a temperatwre of -40°C. The relay
is tumed on for 3 minutes once every 2 hours. The load application is carry-only.
Select the appropriate factors from Tables T, R, and L. .

Contact deratng factor = 0.85 x 0.85 x 1.5 = 10838,

The derated contact load is 1.0838 x 10 A = 10.84 A,

NOTE: Although the relay is a 10 A rated relay, the derated contact load capability is
10.84 A when this unique low-use application is considered.

A23
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3.11 RESISTOR DERATING CHARTS

Resistors

The derated power level of a resistor is obtained by muliplying the resistor’s nominal power rating by
the appropriate power ratio found on the (y) axis in the graphs below and on the next page. This ratio
is also a function of the resistor’s ambient temperature maximum (x axis).

The voliage applied to resistors must also be controlled. The maximum applied voltage should not
exceed 80% of the specification maximum voltage rating or ¥PR whichever is less, where:

P = Derated power (waltts).

R = Resistance of that portion of the ¢lement actally active in the circuit.

This voltage derating applies to dc and regular waveform ac applications. For puise and other imregular
waveform applications, consult MIL-HDBK-978 Vol. 1 3.1.6.2 (general), 3.2.5.2 (MIL-R-39008), 3.2.5.3
{MIL-R-55182 and 39017) or consult the mapufacturer.
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w
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o
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3.11 RESISTOR DERATING CHARTS

VARIABLE WIRE-WQUND
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3.11.1 RESISTOR DERATING EXAMPLE Resistors

Power and ambient temperature are the principal stress parameters.

- Example 1:

Example 2:

A 0.5 W menal film resistor, type RNR70C1001FM, is used in an application where
the ambient temperature is 130°C.

The derating chant for RNR resistors on page A.24 indicates that at an ambient
temperature of 130°C, this resistor should be derated to 0.5 of its rated power.

Therefore: P = (0.5 x 0.5 W) =0.25 waun
Current must be limited to maintain the derated power a1 0.25 W,

A 0.1W metal film resistor type RNC55H4753FP, is used in an application where the
ambient temperature is [00°C.

The derating chart for RNC resistors on page A.24 indicates that al an ambient
temperature of 100°C, this resistor should be derated to 0.6 of its rated power. This
resistor has a value of 475KQ and a specification maximum voliage rating of 200
volts. -

Derated power P = (0.6 x 0.1 W) =006 W

At this power, the applied voliage E, .=~V (0.06 x 475,000)
= 168.8 volts.

But 80% of specification maximum voliage rating is 160 volts. So this resistor cannot
be used above a continuous power level of 1607 = 0.054 W,

475,000
or (.54 of its maximum rated power.
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3.12 SWITCH DERATING CRITERIA

Presenily there are no approved switches for inclusion in MIL-STD-975L.

This sheet is intended for future use.

A27
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3.12.1 SWITCH DERATING EXAMPLE

Presently there are no approved switches for inclusion in MIL-STD-975L.

This sheet is intended for future use,

A28
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3.13 THERMISTOR DERATING CRITERIA (1) . Thermistors

Posilive Temperature Coefficient (PTC)

Positive temperature cocfficient thermistors are generally operated in the self-heat mode. Derate to 50
percent of the rated power, or as reguired by the detailed specification.

rature Cnefficient (INTCY

ature Cocfficient (NTC)

Negative temperature cocfficient thermistors opérated in the self-heat mode shall be derated in
accordance with the figure below (o prevent thermal runaway. Such parts should be derated to a power

level causing a maximum increase of 50 times the dissipation constant, or 2 maximum part temperature
of 100°C, whichever is less.

DERATING CURVE FOR NEGATIVE COEFFICIENT THERMISTORS

100
80
60 \\
40 \'\
20 | —
0 = == o - ]= « = = = -_----_-..-..__---._h.:\
0 25 50 15 100 125 150 175 200

Case Temperature (°*C)

0)) Apptlied voltage should not exceed 80% of the maximum rating.(E, pp=0.8VPR)

L AN
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3.13.} THERMISTOR DERATING EXAMPLE Thermistors

Power and ambient iemperature are the principal stress paramelers.

Example: Negative Temperature Coeflicient

A 0.15 Wart NTC thenmistor rated at 5000 ohms at 25°C has an operating
temperature range of 40°C to +200°C and a dissipation constan) of 0.8 mW/C.

For power derating multiply the dissipation constant by 50.

(50)(0.8 mWpPC) = 40 mW
The thermistor should be limited to a maximum power dissipation of 40 mW. The
graph on page A.29 indicates that at a value of 40, the thermistor is limited in use to

125°C max. This is above the maximum allowable derated temperature of 100°C, as
stated in the crteria, page A.29, so 100°C is used.
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3.14 TRANSFORMER DERATING CRITERIA

Transformers

Transformers are derated by limiting the maximum operating temperature based on the insulation class
used, and limiting the rated operating voltage to 50% of its maximum.

a)

b}

<)

Derated Maximum Operating
Insulation Class Parameters
. Dielectric Withstanding
MIL-T-27 . MIL-T-21038 | Temperature Voltage

Q (85°0) Q (850 + 65°C
R (105°C) | R (105°C) + 85°C :

- o o 50% of maximum
5 (130°0C) S (130°C) + 105°C rated operating voltage .
V (155°C) T (155°C) T4+ 130°C
T (170°C) U (170°C) + 155°C

Maximum operating temperature equals ambient iemperature plus tlemperature rise. plus 10°C
(allowance for hot spot). Compute temperature rise as follows:

Temperature rise test (per MIL-T-27, para 4.8.12)

Temperature rise (°C) = ®R-n
r

(t +2345°C ) -(T -1

winding resistance at elevated temperature

Where R =
r = no-load winding resistance at ambient temperature ¢
¢ = iniiial ambieni emperatime (°C)
T =

T shall not differ from ¢ by more than +5°C.

maximum ambient emperature (°C} at time of power shutoff.

The insulation classes of MIL-style inductive parts generally have maximum operating
temperature ratings based on a life expectancy of at least 10,000 hours. The maximum
operating temperatures in this wble are selected 1o extend the life expectancy to 50,000 hours.

Custom-made inductive devices shall be evaluated on a materials basis and siressed a1 levels
below the maximum raled operating temperature for the materials used. Devices having a

maximum rated operating temperature in the range from +85°C to +130°C, shall be derated as
follows: maximumn operating temperature (°C) equals 0.75 times maximum rated operating
temperature (°C). For devices with maximum rated temperatures outside this temperature
range, consult the project pars engineer for temperature derating recommendations.

A.3]
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3.14.1 TRANSFORMER DERATING EXAMPLE Transformers

The parameters to be derated are temperature and dielectric stress. Frequency and winding voliage are
not derated.

Example: A 110 VAC / 24 VAC step-down transformer is to operate
of 40°C.
Insulation is class Q. .
Winding resistance is 2.5 ohms with no load (1), 2.95 ohms under load (R).
Maximum ambient iemperature T reached, when loaded, was 30°C.
Ambient temperature 1 for the temperature rise test was 25°C.

in an ambient temperature

Calculating the temperature rise per MIL-T-27, paragraph 4.8.12;

§T= L -0 +3a50c) -7 -9
r
5T = _(_29_‘2_;_2_5_) @25°C + 234.5°C ) - (30°C - 25°C )
045

5T = 72 (259.5°C ) -~ 5°C
25

8T = 0.18 (259.5°C) - 5°C t=25°C

6T = 46.7°C - 5°C
ST =41.7°C

The maximum operating temperature for this application is 41.7°C + 40°C + 10°C =
91.7°C. Class Q insulation is not adequate since its derated maximum operating
temperature is only 65°C. Class S insulation (105°C) must be used. The dielectric
withstanding voltage of the insulation must be mated at 220 VAC, (220 VAC x 50%
= 110 VAC).
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3.15 TRANSISTOR DERATING CRITERIA Transistors

Derating of transistors is accomplished by multiplying the appropriate stress parameier by its derating
factor. Junction temperaiure must also be calculated and maintained below 125°C.

Critical Stress Derating Maximum Junction
Transistor Type Parameter Factor Temperature
BIPOLAR
General purpose, Power 0.50
Swiiching, and Current 0.75
Power Voliage 075 (1) 125°C
FIELD EFFECT : {al! types)
JFET and Power 0.50
MOSFET (2) Current (1) 0.75
Voltage 0.75 (1)
(1) Worst-case combination of DC, AC, and transient voltages should be no

greater than the derated limit,
2) For power MOSFET devices, also derate the gate to source voltage {Vgg)to
60% of the maximum rated.
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3.15.1 TRANSISTOR DERATING EXAMPLE . Transistors

Junction temperature is the most destructive stress for transistors. This parameter along with power,
voliage, and current {safe operating area) most be derated.

Example: A 2N6756 MOS power transistor is derated as follows;

MAXIMUM RATINGS . DERATINGS
Power; 75 W (75X 0.5) =375W
Current, I: 14 A (14 X 0.75) =105A
Voliage, Ve 100V (100X 075y =75V

IJ vy
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3.16 WIRE AND CABLE DERATING CRITERIA Wire/Cable

Derating is accomplished by determining a single wire maximum current from a combination of wire
size and bundle size as listed below. Adjustments are made if the insulation is other than Teflon*.
{see remark 3 below) '

Single Wire
Wire Size Current (I5y)
(AWG) {(A). Remarks
30 1.3 1. Current ratings are based on wires at +70°C in a hard vacuum.
G -9 ’
78 T {10* 10 107 1om).
26 25 | 2. When wires are bundled, the maximum design current for each
individual wire shall be derated according to:
24 3.3
22 a5 FOR |l <« N £ 15; where:
) Igw = lsw x (29-N)/28 N = number of wires
20 6.5 .
FOR N> 15 Igw = current, bundled wire
18 92 Low = (0.5l Iy, = current, single wire
16 ’ 130 .
3. Deratings listed are for Teflon* insulated wire (TYPE TFE)
14 19.0 rated for +200°C
- < a. For 150°C wire, use 80% of value shown in table.
10 330
b. For 135°C wire, use 70% of value shown in table.
8 40
6 60.0 ¢. For 105°C wire, use 50% of value shown in table.
4 81.0 4. Dielectric withstanding voliage rating required: at least two
2 108.0 times the highest application voliage. |
0 1470 5. Derating values listed apply only to round single conductors on
helically wound bundles. See project parts engineer for derating
00 169.0 infermation for ribbon cable and flat conductors.

* Reg. Trademark, E.I. DuPont Chemical Co,

P
!
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3.16.1 WIRE AND CABLE DERATING EXAMPLE Wire/Cable

Parameters o be derated are conductor cumrent, insulation dielectric withstanding voltage, and
temperature.

Example: A wiring bundle is made up of 5 conductors which will carry the following currents: 1 at 1
amperes, 2 at 6 amperes, and 2 at 8 amperes. The maximum ambient temperature will be 70°C. The

highest voliage will be 100 V.

Solve for the single wire current (lgy,). The table on A.35 gives the wire size allowed for use.

For a 70°C ambient temperature, 200°C, 150°C or 135°C rated insulation may be used (see Remark

3, page A.35).

Case 1: 200°C rated insulation;

Lawaas = Ly x (29 - N)/28 where N = 5 and
gA = L x 0.8 lawea, = 8 amperes
Lew =8 AN.86

L =933 A

The table on page A.35 gives size 16 wire as the smallest size wire that should be used for 8

amperes of application current,

Lwey = low % (29 - N)/28 where N = 5 and
A = Loy x .86 Jawea; = 6 amperes
lw = 6 AD.86

Iow = 7.00 A

The table on page A.35 gives size 18 wire as the smallest size wire that should be used for 6

amperes of application current.

Tawaay = Igy x (29 - N)/28 where N = § and
1A = Ly x 0.86 Iawqay = 1 ampere
Isw = 1 AJ0.8B6

Low =117 A

The 1able on page A.35 gives size 30 wire as the smallest size wire that should be used for 1

ampere of application current.
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150°C and 135°C rated insulations:

A O et ML

The table on page A.35 defines Igy, values for these insulations as 80% and 70%. respeciively,

150°C and 135°C rated insulation, divide the answers found above as follows:

[nsulation Temperature Rating

Application
Current 200°C 150°C 135°C
Low Wire Size Lew Wire Size Lyw Wire Size
(A) {A) Required (A) Required (A) ‘ Required
9.33 16 11.66 16 13.34 14
7.00 18 B.75 18 10.01 16
1.17 30 1.46 28 1.67 28

The minimum dielectric withsianding voliage of the insulation must be: 100 V/0.5 = 200 V

Choose wire that is rated for a minimum of 200 V dielectric withstanding voltage. The choice
of insulation may further be defined by other material requirements such as weight,
flammability or durability.

A37




Downloaded from http://www.everyspec.com

MIL-STD-975L (NASA)

THIS PAGE INTENTIONALLY LEFT BLANK

A38




Downloaded from http://www.everyspec.com

MIL-STD-975L (NASA)

APPENDIX B

ADDITIONAL TESTING REQUIREMENTS

B.1



Downloaded from http://www.everyspec.com

MIL-STD-975L (NASA)

ADDPITIONAL TESTING REQUIREMENTS

1.0 SCOPE

This appendix contains additional testing requirements for parts 1o be used in the design and
construction of space hardware, as well as essential ground support equipment.

20 GENERAL

2.1 Introduction. To support the designs required by NASA Programs, this Standard Parts List includes
parts that require additional testing prior to use. Therefore, the specified additional tests must be fully complied
with in order to use a pan for applicable grade level, and part documentation shall reflect the successful
completion of additional testing requirements.

22 Marking. Upon successful completion of additional testing, each part shall be permanenty and legibly
marked with a NU, except when the contractor utilizes a Part Control Procedure to implement these requirements
and specifies a unique marking, so that the pan may be identified and controlled. The marking shall be legible
(with a contrasting color), nontoxic, and permanent such thas it meets the resistance-to-solvents requirements of
MIL-STD-883, Method 2015. In addidon, the marking shall meet the following outgassing criteria: a maximum
total mass loss of 1.0 percent and a maximum of 0.10 percent volatile condensable materials when tested in
accordance with American Society for Testing and Material (ASTM) Standard Test Method ES95,

- 4 . ey

AV e o al o = _—
Aliernaie meihods of [J

30 ADDITIONAL TESTING REQUIREMENTS
=3.1 Additional Testing Requirements for Grade 1 Applications.

3.1.1 Capacitors

current test of five charge/dlscharge surge current cycles of at least 1 second each per cycle a1 +25°C, -55°C,
and +85°C and maximum rated voltage.! The surge cument test circuit shall comply with the following
conditions:

3.1.1.1 Capacitors, Fixed, Tantalutn (Solid} Electrolytic, (CSR). Each pant shall be subjected to a surge

A, The power supply used for charging the capacitors shall be capable of supplying a regutated
direct voliage, variable from 0 to 150 volts, at a 15 amp minimum current capability,

B. The energy storage bank shall be placed across the dc-power supply. It shall consist of paralle!
aluminum electrolytic capacitors having an aggregate capacitance of 100,000pF. -0, +30
percent, rated at 150 volts dc working or higher.

‘Definition of surge current (inrush current) is the peak current, for a given duration, thal the capacitor will
receive from the tum-on of a bank of 100,000 wF aluminum electrolytic capacitors charged to the rated voltage
of a given capacitor under test with a maximum series resistance of less than or equal to 0.3 ohm including the
mercury relay, fuse, and wire,
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C. A 30-ampere mercury relay shall be used to switch the capacitor under test to the energy bank
for charge and into a short circuit for discharge.

D. The total resistance of all wiring between the energy source and the capacitors under test,
including the mercury relays but excluding fuses, shall not exceed 0.1 ohm.

E. The fuses in the test circuit shall have a rating of not less than 1 amp, nor more than 5 amps.
A fuse shall be placed in series with each capacitor undergoing the surge current test. Each
fuse shall have a maximum resistance of not more than 0.2 ohm.

F. A capacitor under test shall be considered a failure either when a fuse blows or the dc leakage

cumrent is exceeded or both.

3.1.1.2 Capacitors, Fixed, Ceramic, (CDR). Parts shall meet the destructive physical analysis criteria given in
Table X, Group A Inspection, of MIL-C-123, and the humidity, steady state, low vollage criteria given in Table
X1, Group B Inspection of MIL-C-123. Samples subjected to humidity, steady-state, low voltage test shall not be
used.

32 Additional Testing Requirements for Grade 2 Application.

3.2.1 Resistor Networks. The requirements for screening resistor networks (MIL-R-83401) for use in Grade
2 applications are shown in Table 3.1.

TABLE 3.1. Additional Screening Requirements for Networks
(MIL-R-83401) Prior To Use in Grade 2 Applications

Screening per MIL-STD-202 (160%)

Screen Moethod Requirements
Thermal shock 107 Test Condition B Paragraph 4.6.3 of MIL-R-83401
Burn-in 108 MIL-R-83401 (150 hours)
Electrical MIL-R-83401 Shall be within spec limits before
Group A and after screen

Marking

A unique marking to signify compliance with these requiremems: See Para 2.2,

3.2.2  Crystal Oscillators. The requirements for screening the type 1 crystal oscillators for use in Grade 2
applications shall be as follows:

32.2.1 Particle Impact Noise Detection (PIND). Each part shall be subjected to the PIND test in accordance
with MIL-STD-883, method 2020, test condition B. The test shail be performed using five independent passes
and all failures found at the end of each pass are rejected. The survivors of the last pass are considered
accepiable.
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3.2.2.2 Radiography. Each pans shall be subjected to the mdiographic examination in accordance with
MIL-STD-883, method 2012, two views 90 degrees apart.
3.2.23 Internal Water Vapor Content. Parts shall be subjected to the internal water vapor test in accordance
with MIL-5TD-883, method 1018. Samples of three devices with zero failures or five devices with one failure
shall be used for this test.

3.2.24 Marking. A unique marking to signify compliance with these requirements. See paragraph 2.2,
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APPENDIX C

SPECIAL REQUIREMENTS FOR
CUSTOM ELECTROMAGNETIC DEVICES
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JAN CLASS S STOCK PROGRAM

1.0 SCOPE.

This appendix explains the procedures for obtaining JAN Class S microcircuits and semiconductors from the
JAN Class S Stock Program with as little as a ten (10) day delivery time. Included are simple instructions on
obtaining a DoDAAC, requisitioning parts from stock, and pursuing emergency procurement without a
DoDAAC. '

2.0 INTRODUCTION.
This program was established to stock JAN Class S (space quality) parts. It was initiated in 1985 by NASA,
the Defense Logistics Agency (DLA), and the Space and Missile Systems Center (SMC/SDFP), specifically for

NASA, SMC/SDFP, approved contractors and their supporting contractors, and manufacturers of expendable
launch vehicles.

2.1 Purpose. The program allows JAN Class S parts to be obtained with reduced lead times and costs
compared to typical acquisition from manufacturers.

2.2 Advantages. The program provides the following advantages:
1) Reduced procurement lead time - as little as ten (10) days.

2) " Avoidance of minimum-buy requirements imposed by the parts manufacturers - buy

anliy arhat 10 ahenlhitaly candad
Yluy widi i3 ausuiuiiay O,

3) Rapid availability of spare parts for maintenance and emergencies.
4) Substantially reduced overall procurement costs.
23 Definitions.

) MILSTRIP/FEDSTRIP - Military/Federa) Standard Requisitioning and Issue
Procedures.

2) DoDAAC - Department of Defense Activity Address Code issued to contractors and
subcontractors as an access code to the JAN Class S stock.

3 LOA - Letter of Authorization written by the NASA contract officer to the

contractor/subcontractor, authorizing the contractor/subcontractor to buy parts from
the JAN Class S stock.
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3.0 OBTAINING ACCESS TO THE PROGRAM.

To buy from the JAN Class S Stock, you must have a DoDAAC and a LOA. These can be obtained through
the NASA contract officer for the prime contract. It generally takes three (3) months to obtain a DoDAAC, but

if time is criticai, then the process can be expedited by the NASA contract officer stating on the request for a
DoDAAC that the request be expedited.

4.0 EMERGENCY PROCUREMENT WITHOUT A DoDAAC.

Under the following conditions, parts may be obtained without a DoDAAC:

l-) A small amount of parts are needed.
) Failure to meet delivery dates will involve a substantial cost increase to the
Government,
3) Processes must be initiated to obtain the normally required DoDAAC.

Call the NASA JAN S Support Desk for more information. (Sec Paragraph 8.0.)

5.0 PROCEDURES FOR REQUISITIONING.

Once a DoDAAC is obtained, orders for the JAN Class § Stock should be through Colene Ledbetter,
AF-SMC/SDFP, (310) 363-2490, To place an order, the following information is required on a MILSTRIP
Form DD 1348:

1) DoDAAC.

2) National Stock Number (NSN).

3) Quantity.
4) Billing Address.

5) Shipping Address.

6.0 USING THE JAN CLASS S STOCK BULLETIN BOARD.

The Space and Missile Systems Center, {"nmmnmt l'-‘ngmgp_qa Group }gmvudcs an electronic bulletin board for

the JAN S Stock Program. This system lists the current availability and prices of stocked parts. It displays the
NSNs, Military specification part numbers, generic part pumbers, device dcscnpuons prices, number of parts
in Destructive Physical Analysis testing, and number of parts in stock.

D.3
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6.1 ACCESS. To connect to the bulletin board, tuse a8 modem to dial 310-363-1914/1915 (if you have
AUTOVON access, dial 833-1914/1915) with the following modem settings:

Terminal emulation: VT220

Baud rate: 2400 (or 1200)
Data bits: 8

Parity: none

Stop bits: 1

Once connected, you will see the word “CONNECT™. Press <retum> twice, wait two seconds and press
<retumn> twice more. You will see “ENTER USERNAME > ". Enter anything here and press <retum>.
At the “LOCAL™ prompt, type “C SD" or “C SPACE” and press <return>. Wait two seconds and press
<return> again. You will be prompted for the 0SS “USERNAME:” and a first “PASSWORD:". Enter:

USERNAME: OSSUSER
PASSWORD: MUKRIR

Next you will see the Authorization Form screen and again be prompted by “USERNAME:™ and a second
“PASSWORD:". Enter:

USERNAME: OSSUSER
PASSWORD: LAFBEE

You will then be at the JAN Class 8 Stock main menu. To obtain a'listing of available parts, choose the first
choice on each of the first three screens (*Status Report™), then you can make your desired choices. It is
suggested to down-load the list to a file and then print the file using your local word processor, rather than to
print directly to the printer.

If you have problems accessing the bulletin board, cail Colene Ledbetter at (310) 363-2490 or Dave Davis at
(310) 363-2406 of the SMC/SDFP.

7.0 PARTS’ DATA ACQUISITION PROCEDURES.

Destructive Physical Analysis (DPA) is performed by DESC on cach lot. Copies of the DPA reports and
Quality Conformance Inspection (QCI) data can be obtained free of charge on request from the NASA JAN S
Support Desk. (See paragraph B.0.) Screening data should be obtained from the manufacturer.

8.0 NASA JAN S SUPPORT DESK.
Contact the following office for all questions regarding the JAN Class S Stock Program:
NASA Parts Project Office
Paramax Systems, UNISYS Corporation
4700 Boston Way
Lanham, Maryland 20706
POC: JAN S Support Desk

Phone: (301) 731-8918 or 731-8692
FAX: (301) 731-8603
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9.0 JAN CLASS S STOCK PROGRAM FLOW.

The flowchart on the following page demonstrates the process of obtaining a DoDAAC and LOA, ordering parts
from DESC, and checking the status of orders. The next pages are form letters that the NASA contract officer
sends to the DoDAAC coordinator of their NASA center to process requests for DoDAACs. These letters
should be sufficient for the contract officer to simply add the appropnatc information (eg., DoDAAC,
cotitractor, contract pumber, contract dates),

The first letter is the Determination and Findings (D & F), which explains that it is in the best interest of the
Government to allow the contractor to acquire parts from the JAN Class S Stock Program. The second letter is
used to extend the authority of a DoDAAC to include the acquisition of JAN Class S parts from this Program.
The third letter is the LOA written to the contractor/subcontractor that needs to be sent to the DoDAAC
coordinator along with the D & F letter and the fourth letter. The fousth letter is the request for a DoDAAC,
which is to be sent to the NASA center’s DoDAAC coordinator (see below). The fifih letter is to help prime
contractors and subcontractors assist their subcontractors in obtaining a DoDAAC. All subcontractors must
have the NASA prime contractor request the NASA contract officer to submit Form Letter 4 with the enclosures
to the appropriate DoDAAC coordinator.

¥ ___

The tollowmg is a list of the DoDAAC coordinators for each NASA center.

NASA Center DoDAAC Coordinator Phone Code/Mail Stop

+ Ames Research Center Paul Pinaula (415) 604-5206 AEL: 255-3
& Goddard Space Flight Center Glean Harris (301) 286-3385 2353

Headquarters Gloria Taliaferro (202) 358-2306 nE

Jet Propulsion Lab Frank Malinowski (818) 3544970 M/S; 180801

Johnson Space Center Gloria Crowston (713) 483-6694 JF-5

Kennedy Space Center Mike Murray (407) 867-3493 SI-SAT-1

Langley Research Center Susan Campbell (80D4) 864-3572 380

Lewis Research Center Charles Noe (216) 433-3079 M/S: 21-9

Marshall Space Flight Center Pegi Dunnigan (205) 544-5658 CN44

Stennis Space Center Don Griffeth (601) 688-2144 GA20

D.5



Dwﬂm%ﬁmmM/Mmmwr ec.com
MILI]§ (I\%

Y75L (NASA)

JAN Class S Stock Program Flow

Second tler subcontractor
wants Lo buy parts from
the JAN Class 5 Siock

l

Send request to the first
tier subhcontractor

(Form Letter 5)

Firat tier subconiracior
wanls to buy parts from
the JAN Class 5 Stock

l

l

Filrst tler subcontractor sends
request to prime contractor
(Form Letter 5)

Send request to prime
contractor
(Form Letter 5)

l

Prime contractor sends

Prime contractor wants
to buy parts from the
JAR Class 5 Stock

Normally about 3 months
(About 3 weeks if process —
is expedited In every
step)

About 19 Days —

P |request to NASA contract|+
offlcer
{Form Letter 5)

l

NASA contract offlcer sends
regquest for Activity Addreas
Code, (Form Letter 4) with
enclosures:

Determination and Findings
(Form Letter 1)

Letter of Authorlzatlon
(Form Letter 3)

to the NASA center’'s DoDAAC
coordinator (see page 0.5

1

NASA contract officer receives
DoDAAC from DoDAAC coordinator

A

NASA contrect officer sends
DoDAAC and Leiter of
Authorization Lo the

contractor/subcontractor

!

Order parts through Alan
Wang, AF-SMC/SDFP
(SIO) 363-3234

;

Determine siatus of order:
Call Bill Dlggs, DESC
(513) 296-6005

1

Recelve Clnss 5 Paris
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FORM LETTER 1

SUBJECT: Determination snd Findings Supporting Issuance of Authorization to Use Government Supply
Sources (JAN Class S Stock Program)

This Determiniaton and Findings is to provide authorization under NASA contract number .

for the contractor/subcontractor X . Thisisa
cost-reimbursement contract. The following is in accordance with the FAR 51.102, and supports issuance of
authorization to requisition and use the JAN Class S Stock Program maintained by the DLA, DESC.

FINDINGS

Administrative costs of placing orders with the JAN Class S Stock Program are comparable to those costs the
contractor/subcontractor would incur when ordering direct from a manufacturer or distributor. All orders must
have prior approval by the NASA contract officer.

The following factors were found to support authorization:

a. Lower Cost of liems Available Through Government Supply Source. The increased use of the standard
parts available in the JAN Class S Stock Program would save money by reducing the need for expensive
nonstandard parts and their associated engineering cost. Actual costs of items available from the Government
supply source will be comparnble to costs of similar items available from industry; however, substantial cost
savings will be realized since contractors will be able to order smaller quantities from the Government supply

- source, thus avoiding minimum buy requirements imposed by part manufacturers.

b. Suitability of Items Available Through Government Supply Source. The Department of the Air Force,
Space Systems Division Commander’s Policy, SDR 540-12, requires the use of JAN Class S parts on all USAF
space gystems. The NASA Associate Administrator for Safety, Reliability, Maintainability, and Quality
Assurance {SRM&QA), encourages the use of JAN Class S parts on all NASA space systems and requires their
use on certain systems. JAN Class S parts are military standard high reliability electronic parts. They are
bought to fully utilize military specifications, built on government audited and certified production lines, and
qualified for listing on the military qualified products list (QPL). JAN Class S parts increase reliability and
reduce life cycle costs through standardization.

c. Delivery Factors Such as Cost and Time. Procurement lead time for contractor acquisition of the parts
will be reduced by approximately one year; the parts will have already undergone the required stringent testing

and will be delivered 8 to 31 days after the requisition date. Parts analysis reports are available free of charge -

upon request. Contact the NASA JAN S Support Desk (301-731-8918).

d. Recommendations of Contractors. The JAN Class S Stock Program was initiated at a Senior Executive
Forum hosted by the Commander of United States Air Force Space Systems Division. Industry executives
specifically requesied that a program such as this be implemented as soon as possible. By agreement between
the DLA and NASA, this stock is also made available to authorized NASA and NASA contractor activities.

DETERMINATION

mbacont = e rant v 03 ot d u-h&

Based on the foregoing, | hereby determine that it is in the best interest of the Government, consistent Wi
NASA's policy as set forth in NASA FAR Supplement 18-51.102, to authorize the contractor/subcontractor
to obtain and use the JAN Class S Stock Program under

government contract number

For further information contact

(Contract Officer)
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FORM LETTER 2

I have previously determined, ip accordance with the Federal Acquisition Regulation (FAR) 51.102, that it is in
the Government's best interest to authorize _(contractor/subcontractor)  to obtain materials required in the
performance of the subject contract from government sources.

{Contrmctor’s/Subcontractor’s) authorization under Activity Address Code is hereby extended
to include the acquisition of JAN Class S parts in Federal Stock Code (FSC) 5961 (semiconductors) and FSC
5962 (microcircuits) from the Defense Logistics Agency (DLA), Defense Electronics Supply Center (DESC).
JAN Class S parts as used in this authorization are space-quality military standard electronic parts as described
by MIL-S-19500 for semiconductors and MIL-M-38510 for microcircuits, and associated specifications for
passive clectronic parts.

All orders must have prior approval by the contract officer. Orders for JAN Class S parts shall be placed in
accordance with the requisitioning procedures specified by the acquisition activity. For information concerning
procedures, contact the Defense Logistics Agency, Defense Electronics Supply Center, DESC-OMA,

1507 Wilmington Pike, Dayton, OH 45444-5000, phone: (513) 296-6005. For information concerning parts
{stock availability}, contact the Space and Missile Systems Center, Component Engineering Gmup
{SMC/SDFP), P.O. Box 92960, Los Angeles AFB, CA 90009-2960, phone (310) 363-2490. Bills from DESC
shall be paid promptly upon receipt of billings. All payments shall be addressed to the Defense Electronics
Supply Center, 1507 Wilmington Pike, Dayton, OH 45444-5000. -

JAN Class § parts procured pursuant to the authorization shall be used solely in performance of Contract No.
. This authority hereby granted is not transferable or assignable.

Contract Officer/Installation
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FORM LETTER 3

SUBJECT: Authorization to Purchase From Government Supply Source

You are hereby authorized to utilize Government sources in performing under NASA contract number

from _{start date)  through {end date)
in support of {NASA lInstallation) : as follows:

a. Definition: *JAN Ciass S paris” as used in ihis authorization are space-quality military standard
electronic parts as described by MIL-5-19500 for semiconductors and MIL-M-38510 for microcircuits.

b {Contractor/Subcontractor)

is authorized to acquire JAN Class S parts in Federal Stock Code FSC-5961 (semiconductors) and FSC-5962
(microcircuits) from the Defense Electronics Supply Center (DESC). JAN Class § parts procured pursuant to
this authorization shall be used solely in performance of the contract identified above.

in arcordancs wit
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2. Orders will be placed in accordance with the Federal Standard Requisitioning and Issue Procedures
(FEDSTRIP)/Military Standard Requisitioning and Issue Procedures (MILSTRIP) and this authorization.
FEDSTRIP parallels the MILSTRIP of the Department of Defense. Orders shall include the assigned Activity
Address Code (AAC). For information concerning procedures contact Defense Logistics Agency, Defense
Electronics Supply Center, DESC-OMA, 1507 Wilmington Pike, Dayton, OH 45444-5000, phone: (513) 296-
6005. For information concerning parts’ data, contact the NASA JAN S Support Desk, 4700 Boston Way, :
Lanham, MD 20706, phone: (301) 731-8918,

b. Bills will not be issued by the Government supply source until after the supplies have been shipped.
Payment shall be made promptly upon receipt of billings. Payment shall be addressed to:

The Defense Electronics Supply Center
1507 Wilmington Pike
Dayton, OH 45444-5000

This authority hereby granted is not transferable or assignable.

Use of the Federal Standard Requisitioning and Issue Procedures (FEDSTRIP) system is mandatory for all
civilian agencies and their authorized contractors. An Activity Address Code (AAC) is required to obtain
supplies and equipment through the FEDSTRIP system from GSA and DoD sources. AACs are assigned
through this.office and NASA Headquarters by the General Services Administration (GSA) Central Office. This
authorization is provided for in FPRM 101-26.2, and DoD Activity Address Code, and the NASA Materials
Inventory Handbook (NHB 4100.1B Draft).

This authorization expires upon termination or completion of the contract specified in the first paragraph above.

Contract Officer
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FORM LETTER 4

TO: NASA Headquarters
NIE/Supply Systems Analyst

THRU: Instaliation AAC Coordinator
FROM: (NASA Contract Officer)

SUBJECT: Request for FEDSTRIP/MILSTRIP Activity Address Code for
{Contractor/Subcoptractor) under coptract number

I have determined in accordance with the Federal Acquisition Regulation (FAR) 51.102, that it is in the
Government’s best interest to authorize the contractor to obtain supplies required in the performance of t

™ Pe o
subject contract from a government source under contract number

The contractor’s authorization includes use of the Federal Standard Requisitioning and Issue Procedures
(FEDSTRIP)Y/Military Standard Requisitioning and Issue Procedures {MILSTRIP) to requisition JAN Class §
parts in Federal Stock Code (FSC) 5961 (semiconductors) and FSC 5962 (microcireuits) from the Defense
Logistics Agency (DLA), Defense Electronics Supply Center (DESC). Therefore, please obtain a
FEDSTRIP/MILSTRIP Activity Address Code from the General Services Administration for the subject
contractor.

The Determination and Findings (D & F) and the intended Letter of Authorization (LOA) to the contractor are
enclosed. The duration of this authorization is from _(start date) through {end date) .

The contractor’s complete name and address to which mail, freight, and billing documents are to be directed are
as follows.

MAIL:

FREIGHT:

BILLING:

Please contact me at (Contract Officer Information) , if further information is
needed regarding this request.

Contract Officer
2 Enclosures

1. Determination and Findings
2. Leiier of Auihorization
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FORM LETTER 5
TO: (NASA Contract Officer)

FROM: (Prime Contractor)

SUBJECT: Request to obtain an Activity Address Code for our subcontractor
under NASA contract number .

(Prime Contractor) _ certifies that _ {Subcontractor)  is a subcontractor under the NASA contract
(Contract Name) with NASA contract number . . In order for __ (Subcontractor)
to perform the necessary tasks to complete this program I request that you submit the attached letter
with its enclosures to the Activity Address Code Coordinator for ___(NASA Installation) .

Please contact me if further information is needed regarding this request.

(Prime Contract Administrator)
Attachment: Request for Activity Address Code

Determination and Findings
Letter of Authorization
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Custodian: . Preparing Activity:

‘ NASA-NA - NASA-NA

Project S9GP-K122
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2. The submitter of this form must complete blocks 4, 5, 6, and 7.

3. The preparing activity must provide a reply within 30 days from receipt of the form. )

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
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