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1.

This military standard is approved for use by all elements of the National Aeronautics and Space
Administration and is available for use by all departments and agencies of the Depaniment of Defense.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
use in improving this document should be addressed to:
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FOREWORD

This standard is the technical baseline for siandardizaiion of Eiccirical, Elecironic, and Eleciro-
mechanical (EEE) panis. The intent of this effort is to focus parnt selection on EEE parts used in the design and
construction of space fight hardware as well as mission-essential ground supporn equipment (GSE). The overall
objective is to provide the designer with acceptable parts and specifications for procuring those parts for space
flight missions. The result of this effort should provide the designer with EEE parts, including the necessary

criteria pentaining to use, choice and applications.

sae
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STANDARD PARTS

1. SCOPE

1.1

1.2

1.3

Genernl. This standard provides a means of selecting, procuring and applying Electrical, Electronic,
and Electromechanical (EEE) Parts for use in flight and mission-essential ground supporn equipmen:.
The list is limited to the following Federal Stock Classes:

Pant Types FSC
* Capacitors 5910
* Circuit Breakers 5925
* Connectors 5935
* Crystals and Crysial Oscillators 5955
* Diodes 5961
* Fiber Optics 60GP (FSG)
* Filters 5915
* Fuses 5920
* Inductors 5950
* Microcircuits 5962
* Relays 5945
* Resistors 5905
* Thermistors 5905
* Transformers 5950
* Transistors 5961
* Wire and cable 6145

Purpose. The purpose of this standard is to provide equipment designers and manufacturers with
clectronic parts having quality levels considered to be most acceptable for flight and mission-essential
ground suppon equipment.

Classification. Three levels of quality are used in this standard. Grade 1 parts are very low risk,
higher quality and reliability pars intended for critical applications. Grade 2 parts are low risk, high
quality and reliability parts for use in applications not requiring Grade § pans. Grade 3 parts are

eocd quality and relishility parts but are no t racommendad for apnlications r'pfnurlnn hu:rh
uisui.c uan, 000 Quailly and l\.uuuuu; pars oul are oot reconunenc 107 appat cgu

product assurance levels.,
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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 - Capacitors, Fixed, Ceramic Dielectric (Temperature Compensating),
Established and Non-established Reliability, General Specification for.

MIL-C-123 - Capacitors, Fixed, Ceramic Diclectric, (Temperature Stable and General
Purpose), High Reliability, General Specification for.

MIL-C-23269 - Capacitors, Fixed, Glass Dielectric, Established Reliability, General
Specification for.

MIL-C-39003 - Capacitors, Fixed, Electrolytic (Solid Electrolyte), Tantalum, Established
Reliability, General Specification for.

MIL-C-39006 - Capacitors, Fixed, Electrolytic (Nonsolid Electrolyte), Tantalum, Established
Reliability,General Specification for.

MIL-C-39014 - Capacitors, Fixed, Ceramic Dielectric (General Purpose), Established
Reliability, General Specification for.

MIL-C-55365 - Capacitors, Chip, Fixed, Tantalum, Established Reliability, General
Specification for.

MIL-C-55681 - Capacitor, Chip, Multiple Layer, Fixed, Unencapsulated, Ceramic Dielectric,
Established Reliability, General Specification for.

MIL-C-83421 - Capacitors, Fixed, Supermetallized Plastic Film Dielectric, (dc, ac, or dc and
ac), Hermetically Sealed in Metal Cases, Established Reliability, General
Specification for.

MIL-C-87217 - Capacitors, Fixed, Supermetallized Plastic Film Dielectric, Direct Current

for Low Energy, High Impedance Applications, Hermeticaily Sealed in Metal
Cases, High Reliability, General Specification for.

CONNECTORS (FSC 5935)

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

MSFC 40M38277

MSFC 40M38298

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

Connectors, Electrical, Miniature Circular, Environmem Resisting, 200°C,
Specification for.

MSFC 40M39569

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

GSFC §-311-P4



GSFC S8-3!1-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

Downloaded from http://www.everyspec.com

MIL-STD-975M (NASA)

Connectors, Subminiature, Electrical and Coaxial Conitact, 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 Shetl, Rack and Panel,
General Specification for.

Connector, Electrical, (Circular, Miniature, Quick Disconnect, Environment
Resisting) Receptacles and Plugs, General Specification for.

Connector, Electrical, Rectangular Microminiature, Polarized Shell, Crimp

PRI JEL I PR o PR mtmonl Cannlilamtinn Fn

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.
Conncector, Coaxial, Radio Frequency, General Specification for.

Contacts, Electrical Connecior, 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-O-55310

DIODES (FSC 5961)

MIL-S-19500

MIL-F-28861

Crystal Units, Quarntz, Precision, General Specification for

Oscillators, Crystal, General Specification for

Semiconductor Devices, General Specification for.

Filters and Capacitors, Radio Frequency/Electromagnetic Interference
Suppression, Specification for.



INDUCTORS (FSC 5950)

MIL-C-39010

MIL-C-83446
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Ao fnmenmion o
ucaigu wnmu;a\..iuuug and \gli;.uni‘ Siandands for

Devices for Space Applications.

Coils, Fixed, Radio Frequency, Molded, Established Reliability, General
Specification for.

Coils, Chip, Fixed or Variable, General Specification for.

MICROCIRCUITS (FSC 5962)

MIL-STD-883
MIL-M-38510
MIL-H-38534

MIL-1-38535

Test Methods and Procedures for Microelectronics.
Microcircuits, General Specification for.
Hybrid Microcircuits, General Specification for

Integrated Circuits (Microcircuits) Manufacturing, General Specification for

PROTECTIVE DEVICES (FSC 5920 and 5925)

RESISTORS (FSC 5905)

MIL-F-23419

MIL-C-39019

MIL-R-39016

MIL-R-39005

MIL-R-39009

MIL-R-39015

Fuses, Instrument Type, General Specification for

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

Relays, Electromagnetic, Established Reliability, General Specification for.

Resistors, Fixed, Wire-Wound (Accurate), Established Reliability, General
Specification for.

Resistors, Fixed, Wire-Wound (Power Type), Established Reliability,
General Specification for.

Rasicinre Fixed (‘nwrrv‘;\clllnn Ilnclﬂmﬂ‘l). Esi _I_lbl shed Relia b!!lfy. General

(31T A e R RR ML Lpii=d)

Specification for.

Resistors. Fixed, Wirc-Wound (Power Type, Chassis Mounted), Established
Reliability, General Specification for.

Resistors, Variable, Wire-Wound (Lead Screw Actuated), Established
Reliability, General Specification for.
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MIL-R-39017 - Resistors, Fixed, Film (Insulaied), 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 - ?csistors, Fixed, Film, Chip, Established Reliability, General Specification
or.

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 S-311-P-18 -  Thermistor (Thermally Sensitive Resistor), Insulated, Negative Temperarure
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-S-19500 - Semiconductor Devices, Genernl 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 Insulaled, Copper or Copper Alloy
MIL-W-22759 - Wire, Electric, Fluorocarbon Insulated, Copper or Copper Alloy.
MIL-C-27500 - Cable, Electrical, Shielded and Unshiclded, Aerospace.
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OTHER DOCUMENTS

ASTM E 595 - Standard Test Mcthod for Total Mass Loss and Collected Volatile
Condensable Material From Ouigassing in a Vacuum Environment.

MIL-HDBK-978 -  Pans Application Handbook

NHBS8060.1 - Flammability, Odor, Offgassing and Compatibility Requirements and Test

Procedures for Materials in Environments that Suppont 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

3.2

33

Standard Port.  An EEE part which is listed in Part | of this standard or is procured from a Pan |
listed flow in accordance with 4.4 herein.

Nonstandard Part. A part is considered nonstandard unless it meets cither of the following criteria:
a. the par is listed in part 1 of this standard or

b. the pan is procured from a pan I listed flow for a Grade 3 application in accordance with
section 4.4.2.

Grade 2 parts used in Grade 1 applications or Grade 3 pans used in Grade | or 2 applications are
considered nonstandard.

Grade | parts. This is the classification used for standard pans intended for applications that
NASA has determined 1o be critical. Grade 1 parts can also be used in applications designated as
Grade 2 or Grade 3.

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

3.3.2 Connectors. These are connectors that are procurable to NASA/MSFC “40M™ and
NASA/GSFC “S-311" specifications.
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3.3.3  Crystals and Crystal Oscillators, There are no Grade | crystals listed in this standard.
Crystal oscillators are Class S qualified to MIL-O-55310

3.3.4 Diodes. These are diodes that are MIL-S-19500 JANS qualified.
3.3.5 Filters. There are no Grade 1 filters listed in this standard.

3.3.6 Inductors and Coils, These are military established reliability (ER) parts purchased 1o S
failure rate.

3.3.7 Microcircuits. The only candidates are MIL-I-38535 Appendix A JAN Class S qualified
devices, MIL-1-38535 Class V qualified devices and MIL-H-38534 Class K qualified devices.
Drawings for procurement are limited to one part-one pan number SMDs, MIL-M-38510
detail specifications and MIL-H-38534 SMDs.

3.3.8 Protective Devices. There are no Grade 1 protective devices lisied in this standard.
3.3.9 Relnys. There are no Grade 1 relays listed in this standard.

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

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

3.3.12 Tronsformers. This siandard contains no transformers. All transformers must be procured
to the requirements of MIL-STD-981.

3.).13 Trunsistors. These arc transistors that are MIL-S-19500 JANS qualified.
3.3.14 Wire and Cable. This is wire qualified 10 MIL-W-2

&
qualified to MIL-C-17 and MIL-C-27500.
3.3.15 Photonles. There are no Grade 1 photonics listed in this standard.

Grade 2 parts. This is the classification used for standard parts which meet the criteria for inclusion
in this standard (see 4.1.1, 4.1.2 and for microcircuits, also see 4.2, herein) and are intended for
applications not requiring Grade 1 parts, bu still requiring high product assurance levels. 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 | and P failure rate is Grade 2, parts with an R failure

rate can be used in Grade 2 applications.) Grade 2 parts may be used in Grade 3 applications.

3.4.1 Capacitors. These are military established reliability (ER) pans purchased to either P or B
failure raote level.

3.4.2 Connectors. These are connectors that are procurable to NASA/MSFC “40M,”
NASA/GSFC “S$-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.

3.4.3 Crystals and Crystal Oscillators. There are no Grade 2 crystals listed in this standard.
Crysial oscillators are Class B qualified 1o MIL-0-55310.
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3.4.4 Diodes. These are JANTXV diodes that have been evaluated in accordance with the
additional testing requirements of section 4 of Part 1 herein.

3.4.5 Filters. Thesc are filters that are qualified to MIL-F-28861.

3.4.6 Conductors and Coils. These are military established reliability (ER) parts purchased 10 P
failure rate except where specifically noted.

3.4.7 Microcircuits. The only candidates are:

a. MIL-1-38535 Appendix A, JAN Class B qualified devices, or
. MIL-1-38535 Class Q qualified devices, or
¢. MIL-H-38534 microcircuits processed on a Class K centified Line, but tested to an H
assurance class.

umwmsa for piocurciicnil

it Of
detail specifications or MIL-H-38534 SMDs.

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

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

3.4.10 Resistors. These are military established reliability (ER) pans purchased to P failure rate
levels.

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

Y P Ty cswcdncdd macitnlan am sonn s fln s am. Al « - .
1 FRISIONNErs. 1 0is SIandang Conidins no iransionmers. An (Tansiormers musi oc P MLy

to the requirements of MIL-STD-981.

w
£
—
[

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

3.4.14 Wire and Cable. This is wire qualified to MIL-W-22759 or MIL-W-81381, and cable
qualified to MIL-C-17 and MIL-C-27500.

3.4.15 Photonics. To date, there are no Grade 2 photonics listed in this standard.

Grade 3 parts. This is the classification used for standard pants which may only be used in
applications where risk of failure can be tolerated up to moderate levels or where failure risk cannot
be miligmcd by NASA (as described in 4.2.4). Grade 3 pans are considered nonstandard for use in

[ gy poy e ) e e eE o aeeiioa PP ———t |- — rl ~

UIaUc I or umuc 4 ilppllWllUlD U".IUC J delb >t W PIUCUITU il UC&CTIUCU in pdnlgrupn o9, ‘0 a8

3.5.1  Microcireuits. Candidates must have been produced on a MIL-1-38535 cenified and
qualified manufacturing line. QPL-to-QML iransitional flows are considered centified and
qualified unless they fail full QML validation or qualification. No serious quality or
reliabitity problems shall have been reported and verified against any pant types produced on
the MIL-I-38533 line. The Electronic Pants Information Management System (EPIMS),
GIDEP and the NASA advisary system will be reviewed for any problems,
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3.5.2 Gruode 3 parts other than microcircuits. Other than microcircuits, there are no other parts
designated as Grade 3.

3.6 Preferred Nonstandard Ports. These are EEE parts listed in Part I of this standard which are
being cansidered for Part | listing.
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4. GENERAL REQUIREMENTS

4.1

Criteria for standard parts listing, Pamgraphs 4.1.1 through 4.1.2 define the criteria which must be
met for listing most parts in Pant [ of this standard. All commodity groups and some microcircuits are
covered by the criteria of 4.1. MIL-1-38535 Appendix A microcireuit eriteria is found in 4,1, MIL-H-
38534 and fully qualified and transitionadly certified MIL-1-38535 microcircuit criterin is found in 4.2,

4.t.1  Criteria for candidate parts selection, A pan will become a candidate for listing in this
standard only if it meets all of the criweria in 4.1.1.1 through 4.1.1.4,

4.1t

4.1.1.2

4.1.13

4.1.14

Annliention need, There mugt he muliinle annlicationg I'I‘lll'lll'll'l('l‘ the cmami‘r
application need, ere must be mulhple apphications requ

performance capability peculiar to the part proposed for listing. Consnderulon will
he given to selecting pans capable of saisfying the widest mnge of design
applications, and when applicable, parts should be compatible with existing listings
(e.g.. select a reference diode that is an extension of a tisted serics or a
microcircuit that is generic to a family niready listed). A definite need is assumed
to exist for a pan 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 advaniages (e.g.. continuing availability) over
such listings. In the later case, deletion of the original listing may be in order.

Technologicul maturity. The design of the pan must be finalized and must wilize
proven materials and technologies. It must have been in production for a period

sufficient to provide assurince that the critical design and process parmmeters have
heen identified and adeguate contmls have heen develoned, The lm‘hnn!nﬂv alsp

R | R wLPERRA LI AL LR e D L

must have demonstrated suitnbility for flight hardware or mission-essential ground
support equipment use.

Availability of manufucturers, The pan should be in production by at least one
and prefernbly two manufacturers whose previous performance indicates thai they
are capable of qualifying their product to specifications adequate for listing in this
standard.

Test or usage history. There must be sufficient test or usige experience with the
part to:

. Determine predominant faiture modes and mechanisms.

h. Provide reasonahle confidence that the nart will rl:rﬁ_]rm reli _'th when

supplied to an adequate spec:ﬁc:mon.

¢. [Identify the derating and application restraints necessary for reliable use in
flight hardware or mission-essential ground support equipment environments,

4.1.2 Criteria for standard parts approval, The criteria of 4.1.2.1 through 4.1.2.4 should be
met before n candidate part can be approved and listed in this standard.

4,021

Characterization datn. A comprehensive parameter charicterization s progriun
has been conducted o identily the part’s performance capability through the
operating wmperature spectrum and over long life, This data must indicate that the
part parameters are stable during the operating temperure mnge and life, and
must reveal peculiarities that should be considered or avoided in usage.

10
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4.1.2.2 Evnluation tests. An environmental test program shall be conducted when
required by the governing specification to determine actund stress levels at which
the part fails or degrades significandy.

4.1.23 Specificotion. The part shall have an adequate government specification that
defines performance. design, materials, quality conwols, and test requirements,
Parameters in the specification shal) realistically chanicterize the pant during its
range of specified environment and operiting conditions.

4,1.2.4 Qualification. The part should be qualified to the applicable specification, and
this qualification must be maintained in accordance with qualification retention
requirements.  Some parts may be listed when there is an indieation thar 2 QPL
listing is imminent. QPL Imt:ng shall be reviewed by the user for tatest
qualification status, Former MIL-M-38510 microcircuit qualification is now
governed by Appendix A of MIL-1-38535 and approved pans are listed in QML-
38535. Al some point in time, these microcircuits may no longer be produced
fuily in accordance with Appendix A of MIL-1-38535. When this occurs,
approved sources will be listed in section 7.2 of this document and must be used
for procurement of MIL-M-38510 devices. Section 7.3 may contain equivalent

QML standard parts as substitutes for MIL-M-38510.

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

a.  The part becomes ohsolete,
b. There are no longer any gualified or fully compliamt sources available for the pan.

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

d.  The pant exhibits reliability problems for which ne economically adequate controls or
screens have been developed,

42 Criteria for listing standard QML Girade 1 and Grade 2 flows and parts. The criteria of 4.2.1
through 4.2.5 shall be met before a candidate flow may be listed in Part 1 as Grade | or Grade 2
{unless otherwise noted). Grade 2 parts compliant to MIL-H-38534 must have been produced on a
Pant 1. Gmde 1 hybrid flow (1o an H assurance class). For Grade 1 and Grade 2 flows, all parts
approved for use as standard parts will be listed with the flow. Criteria for listing Grade | and 2 pans
is found in pamgriph 4,2.7,

421 Technology need. There must be multiple applications requiring the specific technology
peculiar to the flow proposed for listing. Consideration will be given 1o selecting flows that
pmduce p:ms cxl.p.lhlt. of e.uiﬂfying the widest range of design applications. A definite need

MPUNINIRgE I YU PP = thre el 1that hawa g e I ¢ baisey

i0 llbl H] lluw lb ll.b:-uuli:u IUI lluwa tndit pluuuu.o |huu at nave “lu—wnuu:y U uwd in

several space applications,

422 Technology muturity. Production of devices on the candidate flow must have been in
operation for a period sufficient to provide assurance that the critical design and process
parameters have been idemified and adequate controls have been developed. The
technology also musi have demonstrated suitnbility for flight hardwire or mission-essential
ground suppon equipment use. Devices utilizing plastic packages or semiconductor
materials involving GaAs are not acceptable for Grade 1 or Grade 2.
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Centification and qualification. Grade 1 flows must be certified and qualified in
accordance with MIL-1-38535 to a V" assurance class or MIL-H-38534 10 a "K" assurance
class. Grade 2 MIL-1-38535 flows must be centified to "Q" assurance class. Grade 2 MIL-
H-38534 flows must be centified to 8 "K* assurance class, For all Grade | flows, the
NPPO or its agenis must have concurred with the validation results on certification critical
findings, or must have performed an independent evaluation.

QML manufacturer partnering with NASA. In order to approve a QML manufacturer
for supplying microcircuits as Grade 1 or Grade 2, the manufacturer must be receptive (o
having an active, working partnership with NASA. A working partnership includes the
following elements: Note that some requirements only apply te Grade 1,

a. The manufacturer must submit a written request to the NASA Parts Project Office
{NPPO) which states their willingness to comply with the requiremenis of this
paragraph.

b. Allowing NASA or its agents access (o production and design faciiities, personnei, and
procedures to resolve problems or NASA concems,

c. Providing the NPPO with copies of TRB status reports,
{only applies to MIL-1-38535 and MIL-H-38534 option 4)

d. Submitting the Quality Management (QM) plan to the NPPO,
{only applies to MIL-I-38535 and MIL-H-38534 option 4)

s‘

(Grade | only) Coordinating with the NPPOQ snd providing advance notice of any

proposed major changes to design, fabrication, assembly, packaging, testing or other
critical areas.

f. (Grade | only} Involving the NPPO or its agents in the process of deleting, modifying
or reducing screening and QCI testing. The NPPOQ or its agents will evaluate the
vendor in accordance with the requirements of paragreph 4.5 of MIL-1-38535 or
paragraph 30.2.5 of Appendix E of MIL-H-38534 {or test optimization.

The partnership will involve working with the NPPO and NASA space centers, as well as
with NASA prime contractors. NASA is panticularly sensitive to manufacturer process
capability, product defect rates, failure rates, reliability and failure modes.

Test dnta or usnge review. There must be sufficient test or usage experience with pars
manufactured using the candidate flow. Predominant failure modes, failure mechanisms,
derating and application restraints must be identified to assure reliable use in flight
hardware or mission-essential ground support equipment environmenis. For Grade 1,
manufacturers must have demonstrably low failure rates,

Removal of flows. A Grade 1 or Grade 2 flow may be removed {rom this standard for any
of the following reasons:

a. The flow was removed from QML-38535 or QML-38534.

b. The qualified flow has exhibited persistent, serious reliability problems affecting an
array of parts for which no economically adequate controls have been developed.

¢. The supplier chooses 10 withdraw from pannering.

12
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427 Criteria for listing Grade 1 and Grade 2 microcircuits.

427.1 The foilowing criteria must be met before o microcircuit can be listed as a
Grade | pant from an approved flow:

HN

S'.l

The microcircuit must have been produced and tested on an approved, Parn |
listed, Grade 1 flow.

The MIL-H-38534 microcircuit must be marked with a Class K assurance
class designator,

The MIL-1.38535 microcirenit must be marked with a Class V or

L1k b Ly B wRsRs raausa s

class designator.

1J‘J

{.J

There must be an approved one pan-one-pant number SMD for the device
which contains explicit rcquirum.ms for Class V or Class K, for MIL-I-38535

waws ke YOS

devices or MIL-H-38534 devices, l'tSpt.CllV{.ly

4.2.7.2 The following criteria must be met before a microcircuit can be listed as a
Grade 2 pant from and approved flow:

a.

The MIL-I1-38535 microcircuit must have been produced and tested on a
Pant | listed, Griwde 2 flow, The MIL-H-38534 microcircuit must have been
produced and tested on a Pant [ lisied, Grade 1 flow.

The MIL-H-38534 microcircuit must he marked with a Class H assuninee
class designator.

The MIL-1-38535 microcircuit tust be marked with a Class Q or B assurance
class designator.

There must be an approved one-pant aumber SMD for the device which
contuins explicit requirements for class Q or Class H, for MIL-1-38535
devices or MIL-H-385M devices, respectively.

4.3 Criteria for listing standard QML Grade 3 flows. The criteria of 4.3.1 through 4.3.3 shall be met
before a Grade 3 candidite flow may be listed in Part 1. Individua! approved pan numbers will not be
listed in Pant 1 of this standard, Nevertheless, a pan from a flow which meets the requirements of
4.3.5 shall be considered n Grade 3 standard pan,

431 Technology need. There must be muliiple applications requiring the specific technology
pecutiar to the flow proposed for listing, Considermion will be given o selecting flows that
produce parts capable of satisfying the widest mnge of design applications. A definite need
to list a flow is assumed for flows that produce pats that have successfully been used in

several space dppm.«uwui

432 Reliability history and technology restrictions, No evidence of serious, persistent quality
or reliability problems shall have been reported and verified against the candidate flow,
cither independently within NASA (e.g.. NASA Advisories), or through the GIDEP reporting
system. Devices utilizing plastic packages or semiconductor miterials involving GaAs are
not acceptable as part of o Grade 3 flow.,

13
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Certilication and qualification. Flows must be centified and qualified in accordance with
MIL-1-38535. QPL-to-QML transitional flows are considered centified and qualified unless
they fail full QML validation or qualification,

Qualified flow removal. A Grade 3 flow may be removed from this standard for any of
the following reasons:

n. The flow was removed from QML-38535,

b. Pans produced in the qualified flow have exhibited serious, persistent relisbility
problems for which no economically adequate controls or screens have been
developed.

Parts from Grade 3 flows. Parts procured from a Grade 3 listed flow which are marked
with a "Q" cenification mark are considered standard, Part numbers for Grade 3
applications will not be listed in this standard but may be obtained from qualified Grade 3
flow vendors. Note: There are no Grade 3 MIL-H-38534 microcircuits at this time.

4.3.5.1 Grade ) Poarts. Grade 3 pans from Grade 3 flows consist of one of the following
types:

a. M-level SMD parts marked with a Q" centification mark.

b. MIL-STD-883, paragraph 1.2.1 compliant pans marked with a "Q"
certification mark.

¢. DESC Drawing pans marked with a “Q” centification mark.

4.4 Parts procurement. The user is responsible for procurememt of Standard Parts.

4.4.1

4.4.2

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 satisfactory
correlation between the circuit requirements and the detail specification requirements.

Specification and marking. All pans listed in Pan 1 or pants produced on Grade 3 flows
listed in Part 1 must be procured to the applicable detailed specification and marked as
described below.

3 |, ¥ PSR SIS PRy § o JUY PR M andn 1 covlmmmmtiomeiite ccwent o mesvasrmed ionioms aithar

MIICTUCHI U SW\-IIIWIIUID. ANTOUG 1 UMWV VUL LIUDL WU plwu:w ua|u5 IS
a one part-onc part number SMD (to a V or S assurance class), a MIL-M-38510
detail specification (1o an § assurance class only), or a MIL-H-38534 SMD

(K assurance class only).

Grade 2 microcircuits must be procured using either a one part-one part number
SMD (10 a Q or B assurance class), a MIL-M-38510 detail specification (to 2 B
assurance class), or a MIL-H-38534 SMD (H assurance class) from a Grade |
listed flow.

14
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Grade 3 microcircuits must be procured from a listed flow using:

a. any of the above lisied specifications (except a MIL-H-38534 specification)
or

b. ageneral SMD (M assurance class) or
c. a DESC drawing or

d. compliant MIL-STD-883 as described below.

Grade 3 microcircuits may also be nmtn-d without a :nfc!r_c:llmr; when

procuring a MIL-STD- 883 compha.m device (in accordance with paragraph 1.2.1
of MIL-STD-883); however, the device must be procured from a Part [ listed flow
and the device must be marked with 8 QML certification mark which signifies
compliance with approved baselines. A "Q" centification mark must be on all
Grade 3 devices.

4.4.2.2 Specifications for parts other than microcircuits. All pants other than
microcircuits must be procured 10 a government or NASA approved specification.

4.4.2.3 Marking. Parts must be marked in accordance with the requirements listed
below.

4.4.23.1 Marking of microcircuits. Grade 1 and Grade 2 microcircuits must
be marked with either a JAN brand or a8 QML centification mark in
addition to the specification marking. Approved abbreviations for
these marks are also considered accepiable. Grade 1 and Grade 2
microcircuits bearing a QML cenification mark or a JAN brand
must also be marked with the applicable assurance class designator
{c.g.. 5. B, V, Q, K or H).

Grade 3 parts which are procured using a governmem specification
must be marked with a JAN brand or a QML cenification mark.
Grade 3 MIL-STD-883 compliant devices must be marked with a
QML centification mark which signifies that the device was produced
and tested in accordance with the approved baseline.

4.4.23.2 Mnrklng for parts other than mlcrocircuils All parts other than
2 e & e & | Ny e | abho TAR! hoanmd foe sceceomas

H e e
Illl\-l\.l-ll\-lllw ifiis{ v¢ MA4arsco WILII inc Jr\l‘ VLAY (Ul appiuved

abbreviation) or a NASA part number.

Additional testing. Appendix B herein defines the additional testing that is required for
parts which do not fully meet the requirements for NASA programs. All parts indicated
shall be subjected to these additional tests prior to use.

QPL Qunlified manufocturers. Qualified manufacturers for Qualified Products List
(QPL) parts are listed in the appropriate QPL. QPL-38510 has been deactivaled and is
contained as part of QML-38535. When purchasing QPL parts, the procuring activity shall
solicit bids from sources listed in the applicable QPL or QML for the specific pan. “Sole
source”™ procuremenis are discouraged except when only one qualified source exists. The
qualifying activity may be coniacted to determine if qualification has been granted 10
additiona} manufacturers for the part under procurement subsequent to the publication of the

15
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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,

QML Qualified Flows. Qualified flows from QML-38535 and QML-38534 for monolithic
and hybrid integrated circuits, respectively, which meet the listing requirements herein
appear in Pant 1 of this standard. When procuring QML parts, QML-38535 and
QML-38534 shall be reviewed for pant types having rcceptable drawings. When an
acceptable drawing or MIL-STD-883 compliant device is not svailable, users are
encouraged to work with DESC in creating an SMD.

Receiving inspection. Receiving inspection should be performed on Standard Parts or
devices procured from listed flows and should include:

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

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

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

4.5 Puarts application. The Standard Pans 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 Pants must
be used only for those characteristics or parameters which are controlled by the applicable detail
specifications. The use of Standard Parts, s 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.

4.6

4.7

4.8

4.5.1

4.5.2

4.5.3

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 all reasonable design choices to achieve this objective.

Application guidelines. The application guidelines provided in MIL-HDBK-978, “NASA
Parts Application Handbook,” are recommended.

Parts dernting. To achieve high relinbility 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 or a NASA approved derating document.

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

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.

Problem reporting procedure - Standardization Document Improvement Proposal, (DD Form
1426). Consistent with the pans standardization program, the use of the attached Standardization

16
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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 pant
removal request, but may aiso inciude pant or commodity additions to the siandard. 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

N AFAFAREN S AFEL Sl B G er

GREENBELT, MARYLAND 20771

Material test requirements. Requirements imposed on materials to be used in the space environment
(i.c., thermal vacuum outgassing, flammability, smoke, odor, toxicity) are application specific. EEE
pans that are conformaily coated by a material that meets project requirements do noi need to be
tested for compliance to those material requirements, if approved by the specific project.

17
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PREFERRED NONSTANDARD PARTS

SCOPE

5.1 Genernl. Pant Il of this standard establishes a list of nonstandard EEE pans which are preferred for
use in flight and mission essential ground support equipment, when a standard pan is not available for
listing in Part 1.

5.2 Purpose. The purpase of Pant 1] is 1o provide equipment designers and manufaciurers with a list of
preferred electronic parts that are advanced microcircuits which have not yet become fully approved
or parts in common use by NASA programs but are not available in Pan 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 relevani data. The
availability of this data will streamline the Nonstandard Part Approval Request (NSPAR) process for

listed part types.

5.3 Classificatien. These parts do not carry any level of classificarion and require a4 Nonstandard Pan
Approval Request (NSPAR) prior to use on NASA programs.

5.4 Beneficial comments (recommendations, additions, deletions), inquiries about the pants listed (except
Advanced Microcircuit Parts Listing) and any pertinent data which may be of use in improving Part 1l
of this documen! should be addressed as follows:

W R NW T TN

MANAGER (3i10.A)

NASA PARTS PROJECT OFFICE
GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 20771

REFERENCED DOCUMENTS

RESRSE Y ANELEALSE e BN by

DEFINITIONS

7.1 Preferred Nonstandard Part. This is a pant that does not meet all criteria for Pant 1 listing as a
standard part, but is being recommended for use to encournge standardization.

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

18
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8. CRITERIA FOR PREFERRED NONSTANDARD PARTS LISTING
8.1 Listing criterin. In order for a pant (o be lisied in this section the followi
(i) The part was/is listed in the Candidate Part List (CPL)
(i) Application need has been identified
(iii) A suitable specification must be available 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 pan 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 1o ensure that their program parts
requirements are met by these parts and procurement specifications prior to use. A NSPAR is required
and NASA approval needed unless specifically waived by the program.
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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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There are no Grade 1 or Grade 2 flows listed for MIL-H-38534, Class K suppliers
because none of the Class K suppliers chose to have a partnership with NASA
(see paragraph 4.2.4 herein).
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SECTION 12; SUMMARY OF STANDARD TRANSFORMERS

This standard contains no transformers. All transformers 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

There are no Grade 1 or Grade 2 photonic parts acceptable as NASA Standard
Parts. The Candidate Parts List for this document includes connector, termini,
fiber and cable specifications 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 Pans Listing (AMPL), contained in Section 21 of MIL-STD-975, lists advanced
microcircuits as defined in paragraph 1.1, Pars listed in QML-38534 may also be listed in the AMPL, providing
they meet the definition of paragraph 1.1 and they are not listed in MIL-STD-975 Part I. The pans listed in the
AMPL arc nonstandard and require the submitial of a Nonstandard Part Approval Request (NSPAR) for usage.

1.1 Definition of an Advanced Microcircuit. An advanced microcircuit is defined for the purposes
of this standard as any device that meets one of the following characteristics:

a.

A monolithic digital microcireuit:

(1) intended for use as a peripheral to a microcircuit, regardiess of number of transistors,
provided it is manufactured on the same production line using the same processes, or

(2) 2 monolithic digital microcircuit that combines two or more functions to form a more
complex function and has 32 or more active pins exclusive of power, ground, and No
(pin) Connects (NCs),

A monolithic memory microcircuit meeting any of the following criteria:
() Siatic RAM (SRAM) with 64 Kbits or more.

{2) Dynamic RAM (DRAM) with | Mbit or more.

(3} Fusible link PROM with 16 Kbils or more.

(4) EEPROM/EPROM with 256 Kbits or more.

(5) Specialized memory (FIFO, dual-pon, ctc.) with 4
Kbits or more.

A monolithic linear/analog microcircuit that combines two or more functions te form a more
complex function and has 24 or more active pins exclusive of power, ground, and NCs,

Monolithic microprocessors with 8-bits or more; multiple application, Application Specific
Integrated Circuits (ASICs).

A monolithic mixed-signal microcircuit (analog-to-digital, digital-to-analog, or
resolver/synchro-te-digital converters) capable of handling 12 or more bits on the
digital side.

MuliiChip or hybrid microcircuit that meets one or both of the following criteria:

(1) Contnins at Icast one dic mecting the monolithic microcircuit criteria
defined in a, b, c, or d above.

21.1
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(2) Contains three or more internally interconnected microcircuit die of
any size and has 32 or more active pins exclusive of power, ground,

and NCs.
1.2 Requests for Adding Parts to the AMPL Listing. Recommendations for
addition of a part(s) to the AMPL shall be submined in written form to

AMPL Task Manager

Jet Propulsion Laboratory
M/S 125-105

4800 Oak Grove Drive
Pasadena, CA 91109-8099
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 also
be inctuded.

PART SPECIFICATIONS, PROCUREMENT, AND APPLICATION

2.1 Part Specifications. In order 1o be approved and listed in this siandard, a part shall have
a specification that defines physical design, material, quality, conirols, 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 Derail Specification prepared in accordance with this document,

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

1.} An SCD is preferred that requires Wafer Lot Acceptance and at
least the life test portion of lot acceptance testing. The life test
portion consists of a Quality Conformance Inspection (QCI) or
a Technology Conformance Inspection (TCI). Note that "B-
Equivalent” devices do not require Wafer Lot Acceplance or
either QCI or TCI.

IR CrMNe far the fallawing rlace davicse ae annivalante will ha
P wrenrd 107 Uil 10LUWINE TS5 GCVILAS OF SQUIVILCILs Win ix
reviewed and evaluated for listing in this standard

. MIL-STD-883 Non-JAN Class B ("B-Equivalent”) or JPL. Non-JAN Class §
(*S-Equivalent™)
. MIL-H-38534 Classes H and K or "H-Equivalent” and “K-Equivalem®

. MIL-1-38535 Classes “Q-Equivalem” and "V-Equivalem”®

21.2
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The SCD may be prepared by 3 NASA Center, a NASA contractor, a contractor for military or
commercial spacecraft systems, a vendor, or parts supplier.

Procurement. All pants 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 eveni of a conilict between the technical
description of a part in this listing and the applicable detai! specification, the detail specification shall

govern,

Application. The microcireuits listed herein must be properly applied by the acquiring activity in
order 10 obtain satisfactory and reliable performance. When an application condition varies from the
detail specification test condition(s), it shall be the responsibility of the acquiring activity to establish a
satisfactory correlation between the circuit requirements and the detail pant specification requirements.

AMPL PARTS LISTING CRITERIA

The criteria of paragraphs 3.1, 3.2, or 1.3 as applicable shall be met before an advanced microcircuit is
approved and iisted in this standard.

3.1

Listing Criteria for Parts with NASA Detall Specifications

3.L.1  Vendor Validation. The NASA AMPL preparing activity shal)
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

J v wean

requested the pant shall be notified and invited to panicipate.

3.1.1.1 Deficiency Correction Procedures. If, during the initial vendor validation
survey, the vendor is found to be deficient in any listing requirements, 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 survey, the vendor shall not be listed on this standard and a new on-
site validation survey shall be required before considering the pans for
listing.

3.1.2  Quality Assurnnce Program. The manufecturer shail have a
quality assurance program plan equivalent to that in MIL-1-38535,
Appendix C or MIL-H-38534, Appendix A,

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

21.3
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3.1.2.2 Field Faoilures. The manufacturer shall have a documented
procedure for logging and dispositioning of ficld failures returned by
the customer, including the capability to perform failure analysis.
Failure analysis reports shall be made available to any acquiring
activity 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 manufaciurer 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
temperaiure, voltage, and current ranges. Operation over the full military
operating range is a goal and not a requirement.

3.1.5 Qualification. The pant shall be qualified to Method 5005 of MIL-STD-883,

3.1.5.1 Pending Qualification. Pans may aiso be listed when
qualification has not been completed. In such cases, an appropriale
notation shall be included in the listing, indicating either that
qualification is in process or under contract, or that the
manufacturer shall qualify the part on the first lot of parts procured
to the specification.

Listing Criteria for Parts with QML SMDs

3.2.t  Qualified Manufacturer’s List (QML). Advanced microcircuits, as
defined in paragraph 1.1 above, listed in QML-38534 shall be considered
for inclusion in this listing, unless they are listed in Part 1 of MIL-STD-
975.

3.2.2 Vendor Validation. The listing of the manufacturer in QML-38534 shall be considersd
evidence of the adequacy of the manufacturer’s quality management program plan, capability
to produce pants of suitable quality and reliability, and meeting of these criteria.

Listing Criteria for Parts with Classes "B-, and "S-Equivalent” Specifications and
SCDs

3.3.1 Vendor Validation. The NASA AMPL preparing activity will validate the
vendors’ documentation to determine whether the parts meet MIL-STD-883
Classes "B-. and "S-Equivalent” screening requirements. Verification of
the manufacturer’s facilities and technical capabilities is the responsibility of
the user.

3.2.3  Qualification. The NASA AMPL preparing activity will validate the vendor's documentation
10 determine whether the pants meet the equivalent requirements of MIL-STD-883 Method
5005, Classes S and B. Verification and review of vendor qualification data are the
responsibility of the user.

214
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LISTED PART REMOVAL CRITERIA

A par listed in this standard may be removed for any of the following reasons:

a, The part becomes gbsolete
b. There are no longer any qualified sources for the part.
c. The part is replaced with & functionally similar device having markedly improved
characteristics or better reliability.
d. The part exhibits functionality or reliability problems.
c. Failure of the manufacturer 10 respond to a Gevernmeni-Industry Data Exchange Program {(GIDEP)

Alent or to take corrective action.

4.1 Problem Reporting. The GIDEP Alen program provides a mechanism to report
problems with part performance or reliability. If a user discovers a pant problem that
jeopardizes pan quality and reliability, and notifies the AMPL Preparing Activity, the
questionable part may be removed from the AMPL pants listing.

PART NUMBERING SYSTEM

The numbering system for NASA Detail Specifications follows the basic formai of the SMD one pan - ane parnt
number sysiem. All pans 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 pan
suffix. For parngraphs 5.1 through 5.2.4, NA62-WWXXXZZSYY shall 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.i.1 Siock Ciass Designator. NA indicates NASA and 62 are ihe last two digits
of the federnl stock class designator (5962). NA has been substituted for 59
to avoid conflict with numbers assigned by DESC.

5.1.2  Radiation Hardness Designntor. The dash position indicates the radiation-
hardness of the part. A dash means the parnt is not radiation-hard. If the parnt
is assured to be radiation-hard, the following letters would take the place of
the dash in the part number:

3 krad M 100 krad R
S krad N 200 krod S
10 krad D 300 krad T
20 krad E 500 krad U
30 krad F 1000 krad H
50 krad G

5.1.3  Drowing Number Year. WW are the last two digits of the calendar year in
which the drawing number was assigned.

5.1.4 Drawing Number. XXX is a sequential drawing number within the
calendar year.
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Revision Letter. Revisions 1o the specification are indicated by a sequential revision leter.
The revision letter is not a pant 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

5.23

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®).

Pockage Designator. The first Y is the package designator (case outline letiers) in accordance
with MIL-STD-1835.

Lead Finish Designator. The second Y is the lead finish designator in accordance with MIL-
[-38535, paragraph 3.7.2.
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SECTION 22: HIGH NASA USAGE

The following pans are in common use by various NASA space centers, contractors and subcontractors, They may be
procured to the listed specifications. but are considered nonsiandard. Nenstandard Parts Approval Requests (NSPARs)

must be submitted (in accordance with the individual progrun requirements) in order to use these parts since they do not
AN af Do I

meet the requirements necessry for listing in Pant ! of this military standard {see pamgraph 4.0 of Past 1),
Specification
Generic Number Number Description of Pan Type
REF-01 5962-8958142 Microcircuit, Voltage Reference, Adjustable, +10V
AMPOLA 5962-8863001 Microcircuit, [Insrumentition Amp, Low Noise
LMID4 5962-8760501 Mictocircuil, Voltage Regulator, Adjusiable, Neg.
LMIOS 5962-89588M Microcircuitl, Voltuge Regulntor, Adjustable, Pos.
LMIL10 5962-8760601 Microcircuit, Voliage Follower, High Speed
LMI136A 8418001 Microcircuis, Vohiage Refenence. Precision, 2.5V
LMISEA S962-8771002 Microcircuit, OP Amp, Dual, Low Power
26LS31 7802301 Microcircuit, Differential Line Driver, Quad
26L532 7802001 Microcircuit, Differential Line Receiver. Quad

22.1
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STANDARD PARTS DERATING

1.0 SCOPE.  Inclusion of parts in this standard is based on the premise that certain characteristics 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 part. Derating increases the
margin of safety between the opernting stress level and the actual failure level for the pant, providing added
protcction from systcm anomalies unforeseen by the designer. The following guidelines give basic information
for the demting of component parts. The specified derating percentages and notes will assist the designer in
obtaining reliable operation of parts used in space equipment. It must be emphasized that the user should
evaluate a]l parts to the project requirements and assure that adequate deratings are accomplished. These

recommended dernting factors are based on the best information currently availzble.

3.0 DERATING CRITERIA. The derting criteria contained herein indicate the maximum recommended
stress values and do not prectude further derating. When derating, the designer must first take into account the
specified environmental and operating condition rating factors, consider the actua) environmenta! and opernting
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 demting instructions are
listed for each commodity in the following paragmphs.

NOTE 1:  To assure that these derting criteria are observed, an EEE parts list (item by item) shall be
generated for cach hardware assembly. This list shall, as a minimum, contain the maxinmum rated
wpu""‘bl}uy [bliCll as \rmmgc. current, POWET, u‘:ﬁ‘q‘iﬁﬁ.‘uulc. cic. } of the ﬁi‘u't in ccmpm1wn with the
design requirements of the application, indicating conformance 1o the dernting 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 pan, or the temperature of the surface of the pan
itself (case tempernture).

Al
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3.1 CAPACITOR DERATING CRITERIA

Capacitors

Voltage derating is sccomplished by multiplying the maximum operating voltage by the appropriate
deruting fector appearing in the chart below.

R‘a-nmu
Military Voltnge Derating Ambient
Type Style Factor {2) Specification Tempernture
CCR (3) 0.60 MIL-C-20 116°C
CKS 0.6 MIL-C-123 110°C
Ceramic CKR (3) 0.60 MIL-C-39014 110°C
CDR (3} 0.60 MIL-C-55681 110°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 85°C
CLR2S 0.50 MIL-C-39006/1 70°C
CLRZ7 0.50 Mii-C-39006/2 70°C
Tantalum, foil CLR35 0.50 MIL-C-39006/3 70°C
CLR37 0.50 MIL-C-39006/4 70°C
CLR79 0.60 MIL-C-39006/22 70°C
0.40 110°C
Tantalum, wet slug CLRSI 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
CS8S (D) 0.50 MIL-C-39003/10 70°C
Tantalum, solid 0.30 1t0°C
CWR (1) 0.50 MIL-C-55365 J0°C
0.30 110°C
(n For applications where the effective circuit resistance is less than | ohm per valt,
contact parts specialist.
{2) Applies io the sum of peak AC ripple and DC polarizing voltages.
3) For low-voltage applications (< 10 Vdc), rated voltage shall be at least 100 Vdc.
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3.1.1 CAPACITOR DERATING CHARTS Capacitors

Tantalum, Solid (CSR/CSS/CWR)

Vottage Derstlog Pactor
0.6

| ! ' : : !
} : ) ; .
0.3 i - ’ N
i ] ¢ ]
e.4 ‘ ! . | I S
! B ' N l 5
b—————— e ] T :
4 »
. ] ]
0.2 - e ————— o
il
: i
0.1 : - 4 —_ :
. : L - . :
' H . t H
i ! ! ) ! !
0 M " i M i N 1 m
15 35 a3 58 s TP g3 9% 108 1S 128

Temperoture ("C)

Tantalum, Wet Slug (CLR79 and CLR81)

0.1 Voltage Derating Factor

| 1 ] [} . N 1 i
' l ' ' . . l ]
0.6 - :
R R |
0.3 : L - - l
' . i i
' § | > .
0.4 i " 1
0.} : —
1]
1 i ] H [
0.1 i d ' 1
: i
0.1 ! . ’ ; : ]
% - S N A U
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3.12 CAPACITOR DERATING EXAMPLE
The principal stress parameters for capacitors are temperature and DC and/or AC voltage.

Example: A CYR style glass capacitoe rated at 10 pF, 100 VDC is operated al a maximum of

70" C ambient temperature.

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

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

A5
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Connectors are derated by limiting the tempernture seen by the dielectric insert due 1o ambient
tempernture and the effects of resistive heating. See 3.16 for current dernting of wire and cable.

Operating voltage derating: 25% of the mted Diclectric Withstanding Voltage at Sea Level.

Temperature rating of the dielectric insent:
Teosemy + Tiokete batng + 50°C

A.6



Downloaded from http://www.everyspec.com

MIL-STD-975M (NASA)

3.2.1 CONNECTOR DERATING EXAMPLE Connectors

Temperature Derating
To choose an appropriate connector tempemture mting for a 100°C operating temperature (ambient +
ohmic heating temperatures);

Timy = connector temperature +50°C
= 100°C + 50°C
= 150°C

Choose a connector that has an operating temperature rating of greater than 150°C,

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

V(max operating)/0.25
100 Vdc/0.25
400 Vdc

Vo

Choose n connector that has o Diclectric Withstanding Voltage (at Sea Leve!) rating greater than
400 Vdc.

A7
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3.3 CRYSTAL AND CRYSTAL OSCILLATOR DERATING CRITERIA Crystals

Presently there are no approved crysials in MIL-STD-975M.

Crysta! oscillators shall be derated to the individual compenent 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-975M.

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 dernting factor

appearing in the chart below.

Diodes

Cnitical Siress Maximum Junction
Diode Type Parameter Demting Temperature
Genernl purpose, PV 0.70
[;::; ;ii:;.msc\;'uchmg. Surge current 0.50 125°C
and Thyristors Forward current 0.50 {nl] types)
Power 0.50
Varactor Reverse voltage 0.75 125°C
Forward current 0.75
Voliage Power 0.50 125°C
Regulator Zener current 0.5(1,max + 1, nom)
Voltage reference Zener current N/A (D) 125°C
Zener Volinge Power dissipation 0.50 125¢C
Suppressor
Bidirectional Voltage Power dissipation 0.50 125°C
Suppressor
FET Current Regulator | Peak opernting voltage 0.80 125°C

M

compensation.

A.l10
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3.4.1 DIODE DERATING EXAMPLE Diodes

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

Example:

A general purpose diode rated at | A, 200 VDC, with a thermal resistance (junction
to air) §), of 0.3°C/mW, is opernting in an ambient tempemture of 30°C (T,).

Applying the demting criterin we have;

Current; 0.5 A max. (5x1.0A) =035A
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,

Calcutating the junction tempernture;

T, = Ty + 6,*W

T, = 30°C + (350 mW)(0.3°C/mW)
T, = 30°C + 105°C

T, = 135°C

the junction temperature by 10°C by reducing the forward current to 0.45 A.
Decreasing the current and recalculating T, we have;

T, = Ty +6,*W

T, = 30°C + (315 maW)(0.3°C/mW)  (0.45 A*0.7 V) = 315 mW
T, = 30°C + 94.5°C

T, = 124.5°C

This is less than the maximum allowable junction temperature 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 °
Al 0.50 of mted voltage + 85°%C
n Rated operating current or voltage, not absolute maximum.

A.l2
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3.5.1 FILTER DERATING EXAMPLE Filters

The critical parnmeters are dielectric voltage, current, and tempersture.

Example: An EMI 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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Inductors

3.6 INDUCTOR DERATING CRITERIA
Insulation Class Maximum Operating Parnmeters
MIL-C-39010 | MIL-C-15305 Rated Dernted Opemting Voltage
Operating Opernting
Temperature | Temperature
- ° +85°C *65°C | Derate to 50% of the
A A +105°C +85°C rated Dielectric
B B +125°C +105°C | Withstanding Voltage
F - +150°C +130°C

*Inductors are dernted by reducing the maximum operating tempernture based on the insulation class
used and reducing the operating voltage. See notes below.”

o)

b)

<)

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

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

Temperature rise {(°C) =

Where R
r

(R_;” (t + 234.5°C) - (T -

winding resistance ot elevated tempernture

= winding resistance at ambient temperature 7

1 = specified initial ambient tempemiure (°C)
T = maximum sambient temperature (°C) at time of power shutoff.

T shall not differ from r by more than 5°C

The insulation classes of MIL-style inductive parts genernlly have maximum operating
temperature ratings based on a life expectancy of 10,000 hours. The maximum opernting
temperatures in this table are selected to extend the life expectancy to 50,000 hours.

Custom-made inductive devices shall be evaluated on o materials basis and stressed at levels
betow the maximum rated operating tempernture for the materials used. Devices having a
maximum rated cpernting temperature in the range from +85° to + 130°C shall be dernted as
follows: maximum operating temperture (°C) equals 0.75 times maximum mted opereting
temperature (°C). For devices with maximum rated temperatures outside this temperature
range, consult the project parts engineer for temperature derating recommendations.
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3.6.1 INDUCTOR DERATING EXAMPLE Inductors

The parameters to be derated are dielectric stress (voltage), maximum current, and temperature.

Exnmple:

A coil rated at 1 A, 100 volts, and 105°C shall be used at no mere than 1.0 A and 50
voits (50% of 100 V), The temperature rise and maximum operating temperature are
calculated as follows, using the temperature rise test described in parngraph 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=135
ohms winding resistance at 21°C, then:

Tuss = R -1+ 2345C)-(T -0
r
- (_"’_I‘S__'S) (21°C + 234.5°C ) - (25°C - 21°C)
= N 1'TIIMIE8 §° . A
VoI I S e )t
= 34.058°C - 4°C
Tess = 30.058°C

Max. operating temperature Tp + Ty + 10°C
21°C + 30.06°C + 10°C

61.06°C

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

A.15
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3.7 LINEAR MICROCIRCUIT DERATING CRITERIA

Microcircuits
Linear

Derating of microcircuits is accomplished by multiplying the sppropriate parameter by the dernting
factor listed below. Junction temperature must be calculated and maintained below the limit of 100°C.

Operntional
or
Diflerential Sense Current Voltage Anslog

Parameters Amplifiers | Comparators | Amplifiers | Amplifiers | Regulators | Switches
Absolute maximum N/A
supply voltage 0.80 0.90 0.80 0.80 @ 0.90
Power dissipation
{percent of rated
power at maximum 0.75 0.75 0.75 0.75 0.80 0.80
operating
temperature)
AC input voltage (1) 1.00 1.00 1.00 1.00 N/A N/A
Qutput voltage 1.00 N/A N/A 1.00 N/A N/A
Open collector (or
dmin) DC output NIA 0.90 0.90 N/A NIA N/A
voltage
Operuting ACor DC | g 0.80 0.80 0.80 0.80 | 0.80
output current
Maximum
short-circuit outpus 0.90 0.90 0.90 0.90 0.90 N/A
current
f:;’:m"ml“‘“‘”“ 100°C 100°C 100°c | 100°c | 100°c | 100°C

(D
(2)

voltage.

Vi = Vour should be derated 0.80.

A.l6
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3.2.1 LINEAR MICROCIRCUIT DERATING EXAMFLE Mwuf::_“m

The principal stress parameters for lincar microcirouits are the supply volta
current, total device power, nnd junction temperature.
Note that package thermal rating will affect the junction temperature and limit the output current and

power allowed.

Example: A pA741 op amp is rted at:
v = +22 VDC supply voliage, (max)

v = -2 VDC supply voliage, (max)

Vip = $30VDC input differential voliage (max)

log = 20mA  oulput short-circuit current (max)

Vo = %14 VDC oulpul voliage swing (typical)

Ty = 175°C metal package (TO-5)

w = 500 mW

9 = 70°C/W thermal resistance (case junction) above 70°C; derate at -143 mW/°C

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

Ve = +17.6 VDC (maximum) (0.8 x 22 VDC)
Veg = -17.6 VDC (maximum) (0.8 x 22 VDC)
Ios = 18mA (0.9 x 20 mA)
Vo = +14 VDC (1.0 x 14 VDC)
T, =  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;
T, = Tc + W', (vacuum, no ambient air)
T, -T
or W = .—J—..._.c.:.
8¢
100°C - 80°C
o= oow
w o 0.2857 W o 285.7 mW
285.7 mW is the maximum allowsble wattage at a case temperature of 80°C.
" Coasidering temperature and power, the uA741 op amp must be operated within the
: derating curve shown below,
P 600
: 500 Vandor's St stion b
[
[ o Derstng ,
D -
: Mg ———— ';;a:wrc
¢ M0
a
2 AN
: 0 A, _l \\Iﬂ Fy
: ] 20 &0 © o w0 120 140 1

Case Tempoerstvn, “C

Al7

El
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3.8 DIGITAL MICROCIRCUIT DERATING CRITERIA

Microcircuits
Digital

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

limit.

Line Gate
CMOS CMOS CMOS Drivers Arrnys
4000 AS&B | HC & HCT | AC & ACT and Bipolar
Parameters (1) (2) Bipolar| MOS 3) 4) (5) Receivers MOS
Maximum junction 100°C | 100°C 100°C 100°C 100°C 100°C 100°C
temperature
Open coellector {or dmin)] 0.80 N/A N/A N/A N/A 0.75 0.80
DC ocutput volinge 6
Operuting AC or DC 0.80 | 0.80 0.80 0.80 0.80 0.80 0.80
output current or fanout N €))] ()] )] 7N
Maximum clock N/A | 0.85 0.85 0.85 0.85 0.80 0.80
frequency
) Under no circumstances shall the input voliage be allowed to exceed the supply
voltage.
(2) For those technologies where no supply volinge dernting is given, in no case shall the
device be operated at the absolute maximum supply volinge.
3 The operuting supply voltage shall not exceed 70% of the absolute maximum voltage.
(4) The operating supply voliage shall not exceed 79% of the absolute 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 Vee to

insure minimum DC reference for transients).

A.l18
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Microcircuits
Digita)

The principal stress parameters 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 nllowed.

Example:

A TTL 5402 quad two-input NOR gate is mted ot:
5.0 £ 5% VDC supply voltnge
27 mA supply current

2.0 VDC (min) input high

0.8 VDC {max) input low

2.4 VDC (min) output high

0.4 VDC (max) output low

1.6 mA cach output

20 TTL Loads

175*C maximum.

28°C/W (14 pin CER-DIP)

Applying the derating criterin, we have:

Fanout
T,

16 (0.8 x 20)
100°C (maximum}

For worst-case packnge power:
Ve =50V }
e =2TmA } {(3.0V¥ITmA)

]
w
s
8
E*

Fanout =16 )}
Vo, =04V } 16(0.4 V*1.6 mA) = 10.24 mW
lor =1.6mA}

Muoximum dissipated power = 145.24 mW, (1)

e lunction at !woc and ncmlmino there it no contrbution from ambiant

Rarhes e WX Lans wASiaiE R uvrsarad 5 wALs massnsenaEv

oa
=
L=
E
.5
:
|
k
o

Note that Wef,. = 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
operate with.

Also note that the device wattnge (outpul current) must be decreased s case
temperature increases to maintain the junction tempernture, T,, below 100°C.

(n For MOS opemtion also calculate and add the AC wattage contribution.

A 19
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Protective

3.9 PROTECTIVE DEVICE DERATING CRITERIA A
Devices

A. Fuses
Fuges nre dernted by multiplving the mted amperes by the appropriste Demting Factor listed below
Fuse Current Dernting
Rating Factor
(amperes) (1) (2) Remarks
2-15 0.50
1& 1.5 0.45 . . .
Rating at 25°C ambicnt. Dernting of fuses
0.5&0.75 0.40 allows for loss of pressure, which lowers the
0.375 0.3% blow current rating and allows for a decrease of
0.25 0.30 current capability with time. (1) (3)
0.125 0.25
(N If calculations result in fractional values, use the next highest standard fuse
rating,
2) Dersting factors arc based on data from {uses mounted on printed circutt

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

) There is an additional derating of 0.5 percent/*C for an increase in the
ambient tempernture above 25°C.
B. Circuit Breakers

Circuit breaker contacts are dernted by multiplying the maximum rated contact current (resistive) by the
appropriate contect derating factor listed below.

Contact Contact Derating Maximum Ambient
Application Factor Temperature
Resistive 0.75
Capacitive 0.75 (4) 20°C below
Inductive 0.40 the maximum
Motor 0.20 specificd
Filament 0.10
{4) Series resistance shall be used to assure that circuits do not exceed

the demted level.

A.20
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3.9.1 PROTECTIVE DEVICE DERATING EXAMPLE Protective
Devices

A. Fuses

The principal stress parnmeter is current,

Example: A board cxpeeted to be operating nt 80°C ambient has a calculated maximum current

of 0.9 A, The ndditional derating required due to temperature is calculated as shown.
0.5% /°C x (80°C - 25°C) = 27.5%

The total dernting factor is calculated as follows;
S0% -27.5% = 22.5%

and the fuse rating is calculated as shown;
0.9/0.225=4A

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

B. Circuit Breakers

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

Example: A circuit breaker is o 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 deraling is:
30°C + 20°C = 50°C

The contact current derating is;
17 A/0.20 = 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 selected circuit breaker. Thermal circuit breakers may have an additional
derating or trip time due to ambient tempernture effects.

A2l
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3.10 RELAY DERATING CRITERIA Relays

The derated contact current (I,g) is found by multiplying the contact rating (1) and the product of T, R,
and L from the following tables.

- Table T, Ambient Operating Tempernture
- Tuble R, Cycle Rate
- Table L., Load Application

s =1 xTxRxL

TABLE T (Temperature)
Temp Range -65°C 10 -21°C | -20°C 10 +39°C +40°C to +85°C to
+84°C +125°C
Factor 0.85% 0.9 0.85 0.7
TABLE R (Cycle Rate)
Cycle mie per hour <l.0 1.0 to 10 >10
Factor 0.85 0.9 0.85
TABLE L (Lcad)
A R C
Load Application to 0.5 sec to 5.0 min Other
Fector 1.0 1.5 0.8

Load A. Make, break and/or 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 §

[y YRS & 1 1 0 1 . g
{IULULES, WIITFUMHIC 1D Cyud) W b gicaics

nl 1 ne commtee thon
Lt

.
i On-lime

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

(n “Carry-cnly™ means that the reloy contacts are closed before there is current flowing
through the contacts.

A.22
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The principal stress parameters are continuous contact current and temperature.  Using reduced coil
voltages and abnormal contact voltages can reduce the fife of the relay and compromise relay operation.

Example |:

A 1.0 A relay is opernted in an environment with a temperature of +70°C. The
relay is cycled at a rate of 5 cycles per hour. The load applicstion is make, break,

i _ - b | p—.l i St B afun =
ang carry, wWiln a ime gurmion o1 4UJ mscc.

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

Contact deroting foctor is Tx R x L = 0.85 x 0.9 x 1.0 = 0.765. The derated
contact load is 0.765 x 1.0 A = 0.765 A.

A 10 A relay is opemted in an environmen! with a temperature of <40°C. The relay

is tumed on for 3 minutes once every 2 hours. The load application is carry-only.
Select the npproprinte factors from Tables T, R, and L.

Contact derating factor = 0.85 x 0.85 x 1.5 = 1.0838.
The deranted contact load is 1.0838 x 10 A = 10.84 A,

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

A.23
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3.11 RESISTOR DERATING CHARTS Resistors

The derated power level of a resistor is obtained by multiplying the resistor’s nominal power rating by
the appropriate power rtio found on the (y) axis in the graphs below and on the next page. This mtio
is also a function of the resistor’s wnbient tempernture maximum (X axis).

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

P = Derated power (watts).
R = Resistance of that portion of the elememt actually active in the circuil,

This voltage derating applies to de and regular waveform ac applications. For puise and other imregular
waveform applications, consult MIL-HDBK-978 Vol. 1 3.1.6.2 (generad), 3.2.5.2 (MIL-R-39008), 3.2.5.3
(MIL-R-35182 and 39¢17) or consult the manufncturer,

FIXED CARBON METAL FILM
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o7 T o i oy - - 5
0.8 H L ‘E i o8 ! ‘2\5 ;
i 4
0.8 \ a as \
0.4 : I
0.2 \\ E; 02 —
a9 A\ i o F
s \ { o H 15&\
Uo 20 40 a0 1.} 100 110120 ue 0 -] 10 40 &0 80 We 20 wo 180
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METAL FiLM FIXED WIRE WOQUND
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o.r o.r T r .
{ { i 28
o8 o : : \
.5 s o8 i :
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0. 1 : Y :
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3.11 RESISTOR DERATING CHARTS Resistors
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3.11.1 RESISTOR DERATING EXAMPLE Resistors

Power and ombient temperature are the principal stress paramelers.

Example 1:

Example 2:

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

The derating chart for RNR resistors on page A.24 indicates that at ap ambient
temperuture of 130°C, this resistor should be derated 10 0.5 of its rated power.

Therefore: P = (0.5 x 0.5 W) = 0.25 watt
Current must be limited to mainiain the dernted power ot 0.25 W,

A 0.1W metnl film resistor type RNC55H47S3FP, is used in an application where the
ambient temperature is 100°C.

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

Derated power P = (0.6 x 0.1 W) = 0.06 W

Al this power, the spplied vollage E,p=+/{0.06 x 475,000")
= |68.8 volts,

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

475,000
or 0.54 of its maximum rated power.
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3.12 SWITCH DERATING CRITERIA

Presently there ore no approved switches for inclusion in MIL-STD-975M.

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-975M.

This sheet is intended for future use.

A28
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313 THERMISTOR DERATING CRITERIA (1)

Pasitive Temperature Coclficient (PTC)

Thermistors

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

Negalive Temperature Coeflicient (NTC)

Negative temperature coefficient thermistors operated in the seif-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 o maximum increase of S0 times the dissipation constant, or a maximum part temperature

of 100*C, whichever is less.

DERATING CURVE FOR NEGATIVE COEFFICIENT THERMISTORS

1¢0

80

60 P

40 ﬁ\ﬁ\\

\

20

|~

P~

L

-

I

0 25 50 15 100 125 150 115

Case Temperature

(*c)

) Applied voltage should not exceed 80% of the maximum cating.(E,pp=0.8/PR)
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3.13.1 THERMISTOR DERATING EXAMPLE Thermistors

Power and ambient temperature are the principal stress parnmeters.

Example: Negative Tempernture Cocfficient

A 0.15 Watt NTC thermistor rated at 5000 chms at 25°C has an opernting
temperature range of -40°C to +200°C and a dissipation constant of 0.8 mW/°C.

For power derating multiply the dissipation constant by 50.

(50)(0.8 mW/°C) = 40 mW
The thermistor should be limited to a maximum power dissipation of 40 mW. The
graph on page A.29 indicates that a1 o value of 40, the thermistor is limited in use to

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

Trensformers are derated by limiting the maximum operating temperniure based on the insulation class
used, and limiting the rated operating voltage 10 50% of its maximum.

2)

b)

c)

Deroted Maximum Q'Pcrn'nnu

Insulation Class Parameters
Dielectric Withsianding
MIL-T-27 MIL-T-21038 | Temperniure Voltage
Q (85°C) Q (85°C) + 65°C
R (105°C) R (105°C) + 85°C

505 of maximum

S (130°C) S (130°C) + 105°C rated operating voltage
V (155°C) T (155°C) + 130°C
T (170°C) U (170°C) + 155°C

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

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

‘l‘ - 234 lﬂl“
r

way
ot

) - (T -

Temperature rise {(°C) =

Where R = winding resistance ot elevated iemperature
r = no-load winding resistance at ambient temperature {
f = initial ambient temperature (°C)
T = maximum ambicnt temperature (°C) at time of power shutoff.

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

The insulation classes of MIL-style inductive pants generally have maximum operating
temperature ratings based on a life expectancy of at least 10,000 hours. The maximum
operating temperatures in this table are selected to extend the life expectancy to 50,000 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°C to +130°C, shall be derated
as follows: maximum operating temperature (°C) cquals 0.75 times maximum rated operating
temperature (°C) For devices with maximum rated temperatures outside this temperature

R . e Ty Anmntinn rasammandntinne

mange, consuii ihe pru_]cu paris engincer 107 (CMpEraluie GCraling reCommenaiiions.
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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 in an ambient temperature
of 40°C.
Insulation is class Q.
Winding resistance is 2.5 ohms with no load (r), 2.95 chms under load (R).
Maximum ambient temperature T reached, when loaded, was 30°C.
Ambient temperature t for the temperature rise test was 25°C.

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

5T= R0 ¢+2m45c)- (-9
r
5T = E’%! (25°C + 234.5°C ) - (30°C - 25°C)
0.45
= 259.5°C ) - S°C
= o3 (259.5°C)
5T = 0.18 (259.5°C) - 5°C = 25°C
5T = 46.7°C - 5°C
8T = 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 rated at 220 VAC. (220 VAC x 50%
= 110 VAC).

A2
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3.15 TRANSISTOR DERATING CRITERIA Transistors

Demting of transistors is accomplished by multiplying the appropriate stress parameter by its derating
factor. Junction lemperature must also be caleulated and maintained below 125°C.

Critical Stress Demting Maximum Junction
Transistor Type Parameter Factor Temperature
BIPOLAR
General purpose, Power 0.50
Switching, and Current 0.75
Power Voltage 0.75 (1) 125°C
FIELD EFFECT (all types)
JFET and Power 0.50
MOSFET (2) Current (lp) 0.75
Voltage 0.75(1)
m Worst-case combination of DC, AC, and transient vollages should be no

greater than the dernted limit.
(2) For power MOSFET devices. also derate the gate to source voltage (Vggio
60% of the maximum rated.
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3.15.1 TRANSISTOR DERATING EXAMPLE Transistors

Junction tempernture is the most destructive stress for transistors. This parameter along with power,
voltage, and current (safe operatling area} must be derated.

Example: A 2N6756 MOS power transistor is derated as follows;
MAXIMUM RATINGS DERATINGS
Power: 75 W (75 X 0.5) =375 W
Current, I: 14 A (14 X 0.75) = 10.5 A
Voliage, Vpq: 100 V (100X 0.75) =175V

Al4



Downloaded from http://www.everyspec.com

MIL-STD-975M (NASA)

3.16 WIRE AND CABLE DERATING CRITERIA Wire/Cabhle

Demting is nccomplished by determining n single wire maximum current from a combination of wire
size and bundle size as listed below. Adjusiments are made if the insulation is other than Teflon*.
(see remark 3 below)

Single Wire
Wire Size | Current (Igy)
(AWG) (A) Remarks
30 1.3 I. Current mtings are based on wires at +70°C in a hard
-6 L]
25 T8 vacuum. (10 to 107 torr).
26 25 2. When wires arc bundled, the maximum design current for each
individual wire shall be derated nccording to:
24 33
2 45 FOR1 < N = 15; where:
’ law = low X (29-N)/28 N = number of wires
20 6.5
FORN > 1§ lyw = current, bundled wirc
13 9.2 Ipw = (0.5)lsw lsw = current, single wirc
16 13.0
3. Deratings listed are for Teflon® insulated wire (TYPE TFE)
14 19.0 rated for +200°C
12 5.0 a. For 150°C wire, use 80% of value shown in table.
10 33.0
b. For 135°C wire, use 709 of value shown in table.
8 44.0
6 60.0 c. For 105°C wire, use 50% of value shown in table.
4 81.0 4. Dielectric withstanding voltage rating required: ot least two
3 108.0 times the highest application voltage.
(1} 147.0 5. Derating values listed apply only to round single conductors on
helically wound bundles. See project parts engineer for
00 169.0 demting information for ribbon cable and flat conductors,

* Reg. Trademark, E.1. DuPont Chemical Co.
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3.16.1 WIRE AND CABLE DERATING EXAMPLE Wire/Cable

Parameters to be demted are conductor current, insulation dielectric withstanding voltage, and
temperature.,

Example: A wiring bundle is made up of 5 conductors which will carry the following currents: | at |
amperes, 2 at 6 amperes, and 2 at 8 amperes. The maximum ambient temperature will be 70°C. The
highest voltage will be 100 V.

Solve for the single wire current (Ig,). 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:

| — = Jow X (29 - N)/28 where N = § and
8A = ISW x 0.86 IB"M =8 amperes
lsw = 8 A/0.86

lew =933A

The wable on page A.35 gives size 16 wire as the smallest size wire that should be used for 8
amperes of application current,

Iewian = Jgw X (29 - N)/28 where N = 5 and
6A = low x 0.86 Iswiew = 6 amperes
low = 6 A/0.86

hew = 7.00 A

The tble on page A.35 gives size 18 wire as the smallest size wire that should be used for 6
amperes of application current.

lLawaa = gy x (29 - N)/28 where N = § and
1A = gy x 0.86 Igwpa = | ampere
lsw = | A/0.86

Low = L1T A

The table 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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Casc 2 and Case 3: 150°C and 135°C rated insulations;

The table on page A.35 defines g, values for these insulntions as 80% and 70%, respectively,
of the 1y values shown for the 200°C rated insulation. To determine wire sizes required for
150°C and 135°C rated insulation, divide the answers found above as follows:

Application Insulation Temperature Rating
Current 200°C 150°C 135°C
. Wire Size Tow Wire Size Tow Wire Size
(A) (A) Required {A) Required (A) Required
8.33 16 11.66 16 13.34 14
6 7.00 18 8.75 18 10.01 16
1 1.17 30 1.46 28 1.67 28

The minimum dielectric withstanding voltage of the insulation must be: 100 V/0.5 = 200 V

Choose wire that is rated for a minimum of 200 V diclectric withstanding voliage. The choice

of insulation may further be defined by other material requirements such as weight,
flammability or dumbility.
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APPENDIX B

ADDITIONAL TESTING REQUIREMENTS
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ADDITIONAL TESTING REQUIREMENTS

1.0 SCOPE

This appendix contains additionad testing requirements for pans to be used in the design and
construction of space hardware, as well as essentin! ground suppon equipment.

2.0 GENERAL

2.1 Introduction. To suppon the designs required by NASA Progrmuns, this Standard Parts List includes
pants tha require additional testing prior 1o use. Therefore, the specified additional wsts must be fully complied
with in order to use a pan for applicable gmde level, and pant documentition shall reflect the successful
completion of additional testing requirements.

22 Murking. Upon successful completion of additiona testing, each pant shalf be permanently and legibly
marked with a NU. except when the contractor utilizes a Part Control Procedure 1o implement these requirements
and specifies 8 unique marking, so that the part may be identified and conwvelled. The marking shall be legible
{with a contrasting color), nontoxic, and pennanent such that it meets the resistance-to-solvents requirements off
MIL-STD-883, Method 2015, In addition, the marking shall meet the following owgassing criteria: o maxismum
ol 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 nnd Materia) (ASTM) Siandird Test Method ES95.

sroacd her the RMACA Donione Dacte Booalnans
Vel Uy UIC IvAsA rTOJRCT Firis nginger.

]

3.0 ADDITIONAL TESTING REQUIREMENTS
31 Additional Testing Requirements for GGrude 1 Applications.
311 Capacitory

3.1.1.1 Cupacitors, Fixed, Tantalum (Solid) Etectrolytic, (CSR). Ench pan shall be subjected to a surge
currentt test of five charge/discharge surge curreni cycles of at least | second each per cycle at +25°C, -585°C,
and +85°C and maximum rated voltage.'! The surge current test circuit shall comply with the following

conditions:

A. The power supply used for charging the capacitors shall be capable of supplying a regulated
direct volige. varinble from 0 to 150 volis, at a 15 amp minimum curremt capability.

B. The energy storage bank shall be placed ncross the de-power supply. 1t shall consist of parallel
atuminum clectrolytic capacitors having an aggregite capacitance of 100 000pF, -0, +30
percent, rated at 150 volis de working or higher.

Definition of surge current (inrush curremt) is the peak currem, for a given duration, that the capacitor will
receive from the tum-on of a hank of 100,000 pF aluminum clectrolytic capacitors charged o the rared volinge
of a given capacitor under test with i maximum series resistance of less than or equal te 0.3 ohm including the
mercury relay. fuse. and wire.

B.2



Downloaded from http://www.everyspec.com

MIL-STD-975M (NASA)

C. A 30-ampere mercury relay shall be used to switch the capacitor under test to the energy hank
for charge and into a shert circuit for discharge,

D. The ol resistince of adl wiring hetween 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 circuil shall have a rating of not less than 1 amp, nor more than § amps.
A fuse shall be placed in series with each capacitor undergoing the surge current test. Each
fuse shall have a1 maximum resistance of not more than 0.2 ohm.

F. A capacitor under test shall be considered o failure either when a fuse blows or the de leakage
current is exceeded or hoth,

3.1.1.2 Capacitors, Fived, Cernmic, (CDR). Pans shid! meet the destructive physical analysis criteria given in
Table X, Group A Inspection, of MIL-C-123, and the humidity, steady stite, low voltage criteria given in Tahle
X1, Group B Inspection of MIL-C-123. Samples subjected to humidity, steady-state, low voliage test shall not be
used.

32 Additional Testing Requirements lor (irade 2 Application,

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

AN L1 A A el ..m aning Daciaamante Foe Aot oel-o
TADLE 2.1, AUUitbuar SCrcconn l\l.'qUI SIMIENS TOF (NEWWOTRS

(MIL-R-83401) Prior To Use in GGrade 2 Applications

Screening per MIL-STD-202 (1009%)

Screen Method Reguirements
Thermal shock 107 Test Condition B Paragraph 4.6.3 of MIL-R-83401
Bum-in 108 MIL-R-83401 (150 hours)
Electrical MIL-R-834(}1 Shall be within spec limits before
Group A and after screen

Marking

A unique marking (o signify compliance with these requirements. See Pam 2.2,

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

3.2.2.1 Particle Impact Noise Detection (PIND). Exch part shall be subjected to the PIND west in accordance
with MIL-STD-883, method 2020, test condition B. The test shall 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
acceptable.
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3.2.2.2 Radiography. Each pan shall be subjected to the radiogmphic examination in accordance with
MIL-STD-883, method 2012, wwo views 90 degrees apart.

32.23 Internal Water Vapor Content, Parts shall be suybjected 10 ihe internal water vapor test in accordance
with MIL-STD-883, method 1018, Samples of three devices with zero failures or five devices with one failure
shall be used for this test.

3.2.2.4 Marking. A unique marking to signify complinnce with these requirements, See paragraph 2.2,

32.3  Discrete Semiconductors. Before use in Gmde 2 applicitions all JANTXV discrete semiconductor pan
lots that contain an internal cavity shall be 1005k PIND tested.  In addition, all JANTXV discrete semiconductor
parts with lot date codes:

A. helore 1986 shall be rescreened in accordance with the TX requirements of the applicable detail
specification of MIL-S-19500,

including 1986 to preseni shail be electrically tesied 1o an LTPD of 5% in accordance wiih Table i,
Group A. subgroup 2 of the applicable detail specification of MIL-S-19500, All devices in tots
exceeding the above LTPD reject criteria shall be electrically tested 1o the Table | paruneiers
described above.

o2
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APPENDIX C

CUSTOM ELECTROMAGNETIC DEVICES
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JAN CLASS 8§ STOCK PROGRAM

1.0 SCOPE.

This appendix explains the procedures for obtaining JAN Class S microcircuits and semiconductors from the
JAN Class § Stock Program with as linle as a ten {10) day defivery time. Included are simple instructions on
obtining a DoDAAC, requisitioning parts from stock, and pursuing emergency procurement without a
DuDAAC.

20 INTRODUCTION.,

This program was established to stock JAN Class S {space quaity) pans. It was initizted 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 expendzble

launch vehicles.

2.1 Purpose. The progriun allows JAN Class § parts to be obtained with reduced lead time and costs
compired o ypical acquisition from manufacturers.

22 Advaniages. The progrm provides the following advantages:
1) Reduced procurement lead time - as linle as wn (10) days.

2) Avotdance of minimum-buy requirements imposed by the pants manufacturers - buy
only whit is absolutely needed.

k)] Rapid availability of spare pans for maintenance and emergencies.
4) Substantially reduced overnll procurement costs.
2.3 Definitions.

1) MILSTRIP/FEDSTRIP - Military/Federd Suindard Requisitioning and Issue
Procedures.

2) DeDAAC - Department of Defense Activily Address Code issued to contmciors and
subcontractors as an access code to the JAN Ciass S stock.

3) LOA - Letter of Autharization writen by the NASA contract officer w the

contractor/subcontractor, authorizing the contmctor/subcontractor 1o buy pants from the
JAN Cluss § Stock,

D.2
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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. [t generally 1akes three (3) months (o obtain a DODAAC, but
if time is critical, 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, pars may be obtained without 2 DoDAAC:

)] A small amount of pans are needed.
2) 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 Suppon Desk for more information. (See Paragraph 8.0.)

5.0 PROCEDURES FOR REQUISITIONING.
Once a DoDAAC is obtained, orders for the JAN Class S Stock should be through George Keolian,
AF-SMC/SDFP, (310)363-2412. To place an onder, 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 Sysiems Center, Component Engineering Group provides an clectronic bulletin board for
the JAN S Stock Program. This system lists the current availability and prices of stocked parts. [i displays the
NSNs, Military specification part numbers, generic part numbers, device descriptions, 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, use a modem to dial 310-363-1914/1915 {if you have
AUTOVON access, dial 833-1914/1915) with the following modem settings:

Terminal emulation: vT220

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

Parity: none

Stop bits: |

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

“PASSWORD:". Enter:

USERNAME: OSSUSER
PASSWORD: MUKRIR

Next you will see the Authorization Form screen and again be prompied by “USERNAME:” and a second
“PASSWORD:", Enter:

USERNAME: OSSUSER
PASSWORD: LAFBEE

You will then be at the JAN Class S Stock main menu. To obtain a listing of available parts, choose the first
choice on ¢ach of the first three screens ("Status chon') then you can make your desired choices. [t is

suggesied 10 down-ioad the list 1o a file and then prini ihe fiic using your iocal wond processor, raiber than o
print direcily to the printer.

If you have problems accessing the bulletin board, eall George Keolian a1 (310) 363-24)2 of the SMC/SDFP.

7.0 PARTS' DATA ACQUISITION PROCEDURES,

Destructive Physical Analysis (DPA) is performed by DESC on each lot. Copies of the DPA reports and

Quality Conformance Inspection (QCH) data can be abtained free of charge on request from the NASA JAN S

BIPELELEL o P i H s LY ) AN wrnf it wimar ww wrwsSSlane Al B ~e

Support Desk. (Sec pamgraph 8.0.) Screening data should be obtained from lhc manufacturer.

8.0 NASA JAN S SUPPORT DESK.
Contact the following office for all questions regarding the JAN Class S Stock Program:

NASA Pants Project Office

Paramax Systems, UNISYS Corporation
4700 Boston Way

Lanham, Maryland 20706

PQC: JAN S Support Desk

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

The flowchart on the following page demonstrtes the process of obiining a DoDAAC and LOA, ordering parts
from DESC., and checking the siatus of orders, The next pages are form leters that the NASA conmirmict officer
sends to the DoDAAC coordinator of their NASA center to process nequests for DoDAACs. These leners
should be sufficient for the contract officer to simply add the appropriate information (eg., DoDAAC,
contrictor, contract number, contract dates),

The first leuer is the Determinqiton 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 § Stock Progrum. The second letter is
used 10 extend the authority of a DoDAAC 1w include the acquisition of JAN Class S pans from this Program,
The third lenter is the LOA writien to the contractor/subcontractor that needs to he sent W the DoDAAC
coordinator along with the D & F tetter and the founth lenier. The founb lenter is the request for a DoDAAC,
which is 0 be sent 0 the NASA center’'s DoDAAC coonlinator (see below), The fifth letier is to help prime
contrxctors and subcontractors assist their subcontmctors in obtaining & DODAAC.  All subcontrictors must
have the NASA prime contricior request the NASA contruct officer to submit Form Letter 4 with the enclosures
10 the appropriate DoDAAC coordinator.

The following is a list of 1the DoDAAC coordinators for ench NASA center.

NASA Center DuDAAC Coordinator Phone Code/Mail Stop
Ames Research Center Paul Pinaula (415) 604-5206 AEL: 2553
Goddard Space Flight Center Glenn Harris (301) 286-3385 2353
Headquarnters Glorin Talinferro (202) 358-2306 JIE
Jet Proputsion Lah Frank Malinowski (818) 3544970 M/S: 180801
Joninson Spate Cenier Gloris Crowston {713) 483-6654 JE-5
Kennedy Space Center Mike Murmy {4007) 867-3493 S1-SAT-1
Langley Resewch Center Susan Campbell (804) 864-3572 38R0
Lewis Research Center Charles Noc (216) 433-30719 M/S: 219
Marshall Spce Flight Center Pegi Dunnigan (205) 544-5658 CN44
Stennis Space Center Don Griffeth (601) 688-2144 GA20
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JAN Class S Stock Program Flow

Second tier subcontractor
wants te buy parts from
the JAN Class S Stiock

l

Send request L0 the first Firsy tler subcontractor
tiar subdiontractior wants 1o buy parts from
(Form Lattar 5) the JAN Class 3 Stock
First tler subcontractor sends Send request to prime Prime contractor wants
ragquast to prime contractor conlractor 10 buy parts from the
(Fora Letter 35) (Form Letter $) JAN Class § Stock

l

Prime contractor sends
#request to NASA contract|4—
officer

(Form Lettier 3)

l

NASA contract offlicer sands
request for Actlivity Address
—] Code, (Form Letiar 4) with
enclosures:

Datearoination and Findings
(Form Letter 1)

Latter of Authorization
{Form Letter 3)

1o the NASA center's DoDAAC
coordinator (ses page D.5)

!ornnlly about 3 months |
{About 3 weeks 7 process =
is l:gcditod In avery *
step

NASA contract officer receivas
DODAAC from DODAAC coordinator

l

Y

NASA contract offlcer sends

b DoDAAC and Lelter of
Authorization to Lhe

contractor/subcontractor

'

Order parts through George

e Keolian, AF-SMC/SDFP
(319) 363-2412
1
About 10 Days — Determine ststus of order:

Call Bil? Diggs, DESC
(533) 296~06049

l

— Receive Class S Parts
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FORM LETTER 1

SUBJECT: Determination and Findings Supporting {ssuance of Authorization o Use Government Supply
Sources {(JAN Class S Stock Program)

This Determinizaton and Findings is to provide authorization under NASA contract number

for the contractor/subcontracior . Thisisa
cost-reimbursement contract.  The following is in accordiince with the FAR 51.102, and supports issuance of
authorization to requisition and vse the JAN Class S Stock Progrin maintained by the DLA, DESC.

FINDINGS

Administraiive cosis of placing orders with the JAN Class § Stock Progmm are comparable to those costs the
contractorfsubcontmctor would incur when ordering direct from a manufactrer or distributor.  All orders must
have prior approval by the NASA coniract officer.

The following factors were found to suppon authorization:

a. Lower Cost of Items Available Through Govermment Supply Source. The increased use of the standard
pauts available in the JAN Class S Stock Progrum would save money by reducing the need for expensive
nonstandird parts and their associated engineering cost.  Actual costs of items available from the Government
supply source will he comparuble to costs of similar items nvailnhle from industry; however, substantial cot
savings will be reatized since contractors wil! be able to order smaller quantitics from the Govermmment supply
source, thus avoiding minimum buy requirements imposed by part manufacturers,

b. Suiubility of ltems 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 pants on all USAF
space systems. The NASA Associate Administrator for Safety. Relinbility, Maintainability, and Quality
Assurance (SRM&QA). encournges the use of JAN Class S pants on all NASA space systems and requires their
use on certain systems. JAN Class S parts are military standard high reliability electronic pants. They are
bought to fully utilize militry specifications, built on govemment audited and cenified production lines, and
qualified for listing on the military qualified products list (QPL). JAN Class $ pants increase reliability and
reduce life cycle costs through standardization.

¢, Delivery Factors Such as Cost and Time. Procurement lead time for contractor acquisition of the parts
will be reduced by approximaiely one yer; the pants will have alrety undergone the required stringent testing
and will be delivered 8 to 31 days after the requisition date. Parts analysis reponts ire available free of charge
upon request. Contact the NASA JAN S Support Desk (301-731-8918).

d. Recommendaions of Contmctors, The JAN Class S Stock Program was initizged a1 a1 Senior Executive
Forum hosted by the Commander of United States Air Force Space Systems Division. Industry executives
specifically requested that & progriun such as this be implemented as soon as possible. By agreement between
the DLA and NASA, this stock is also made available 10 authorized NASA and NASA commctor activities.

DETERMINATION
Based on the foregoing, 1 hereby determine that it is in the best interest of the Governiment. consistent with

NASA’s policy as set forth in NASA FAR Supplement 18-51.102, to authorize the contmctor/subcontructor
10 obtain and use the JAN Class § Stock Program under

For further information contict

(Contract Officer)
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FORM LETTER 2

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

Contractor’s/Subcontractor’s) authorization under Activity Address Code is hereby extended
to include the acquisition of JAN Class $ pants 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 clectronic parts as described
by MIL-S-19500 for semiconductors and MIL-M-38510 for microcircuits, and associated specifications for
passive electronic parts.

All orders must have prior approval by the contract officer. Orders for JAN Class S pans 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 Cenier, DESC-OMA,

1507 Wilmington Pike, Dayton, OH 45444-5000, phone: (513) 296-6069. For information concerning parts,
(stock availability), coniact the Space and Missile Sysiems Center, Component Engineering Group
(SMC/SDFP), P.O. Box 92960, Los Angeles AFB, CA 90009-2960, phone (310) 363-2412. Bills from DESC
shall be paid promptly upon receipt of billings. All paymenis shall be addressed to the Defense Electronics
Supply Center, 1507 Wilmington Pike, Dayton, OH 45444-5000.

JAN Class S 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/Insialinlion
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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 (stant date) through {end date)
in suppor of (NASA Installation) as follows:

a. Definition: "JAN Class S pants® 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.

[ P il Tatyd - -
0. [Cuuu actor/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 S parts procured pursuant (o
this authorization shall be used solely in performance of the contract identified above.

All orders must be placed in sccordance with the following procedures:

a. 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 Dcpanmcm of Defense. QOvrders 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) 296-6069. 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, QH 45444-5000

This authority hereby granied is not transferable or assignable.

Usc 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 sysiem from GSA and DoD sources. AACs are assigned
through this office and NASA Headquarters by the General Services Adminisiration (GSA) Central Office. This
authorization is provided for in FPRM 101-26.2, and DoD Activity Address Code, and the NASA Maierials

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 Headquaners
NIE/Supply Systems Analyst

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

SUBJECT: Request for FEDSTRIP/MILSTRIP Activity Address Code for
{Contractor/Subconiractor) under contract number

| have determined in accordance with the Federn) Acquisition Regutation (FAR) §1.102, that it is in the
Government's best interest (o authorize the contractor to obtain supplies required in the performance of the
subject contract from o govemment source under contract number

The contracior’s authorization includes use of the Federd Standard Requisitioning aind Issue Procedures
(FEDSTRIPYMilitwry Standard Requisitioning and Issue Procedures (MILSTRIP) to requisition JAN Class S
pans in Federal Stock Code (FSC) 5961 (semiconductors) and FSC 5962 (microcircuits) 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
contracior,

The Determination and Findings (D & F) and the intended Leter of Authorzation {(LOAY) to the contractor ane
enclosed. The durition of this authorizzation is from _(start date)  through _ (end date)

The contractor’'s complete name and address o which mail, freight, and billing documents are w be directed are
as follows,

MAIL:

FREIGHT:

BILLING:

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

Contract Officer
2 Enclosures

1. Determination and Findings
2. Letter of Authorization
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FORM LETTER §
TO: (NASA Contract Officer)

FROM: {Prime Contractor)

SUBJECT: Request 1o obtain an Activity Address Code for our subcontructor
under contract number .

_{Prime Contractor)_ cenifies that _(Subconiractor)  is a subcontractor under the NASA contract
_(Contractor Name) _ with NASA contract number . 1n order for (Subcontractor)
to perform the necessary tisks to complete this progrum | request that you submit the attached letter

with its enclosures 1o the Activity Address code Coordinator for {NASA lncln||"|hnn
WL WD ‘.lbl“‘u““ PO M nhll'll: FRULLE R \wlull'llwl aLrs Nl TSRS T R BRI TRAIRE4RRILIN D

Please contact me if further informition is needed reganding (his request.

{Prime Contract Administratur)
Attachment: Request for Activity Address Code

Determination and Findings
Letter of Authorization
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CONCLUDING MATERIAL

Custodian: Preparing Activity:

NASA-NA NASA-NA

Project S9GP-K138
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