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MILITARY STANDARD

NASA STANDARD ELECTRICAL, ELECTRONIC,
AND ELECTROMECHANICAL (EEE) PARTS LIST

TO ALL HOLDERS OF MIL-STD-975E:

1) THE FOLLOWING PEN AND INK CHANGES ARE TO BE MADE:

Page 7.6

Under the Flip-Flop Description, add:

MIL-STD-975E
NOTICE 1
16 January 1984

' 54L.5273{0ctal D type flip-flop with clear | 32501 B*X
Under the Shift-Register Description, add:
I 54.5166|8-bit parallel input shift 30609 B*X ‘

register with clear

Page 7.7

After the Decoders/Encoders/Multiplexers description section and
before the footnotes add the following new description section
and related information:

I

| Tranceivers|54L.5245|0ctal Noninverting bus transceivers| 32803 B*X |
with 3-state outputs |

Page 1 of 2 FSC 5962
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MIL-STD-975E (NASA)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D.C. 20546

NASA Standard Electrical, Electronic and Electromechanical (EEE)
Parts List

MIL-STD-975E (NASA)

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
Department of Defense.

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

MANAGER
NASA STANDARD PARTS LEAD CENTER OFFICE (EGO2)
MARSHALL SPACE FLIGHT CENTER, AL 35812,
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MIL-STD-975E (NASA)

FOREWORD

This standard is the technical baseline for standardizing
parts selection in the design and construction of flight hardware
and mission-essential ground support equipment. The intent of
this standard is to focus part selection efforts on a reduced
number of parts, thereby reducing system cost and improving part
qua]ity}and availability.
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MIL-STD-975E
NOTICE 1
16 January 1984 )

Page 7.12

Under the Operational Amplifiers description Section, add:

124 Quad (single supply, low power) 11005 B*X
148 Quad (medium power, internal 11001 B*X
compensation) _
156A |JFET (high performance, wide band,| 11405 B*X

low offset)

157A |JFET (high performance, wide band,| 11406 B*X
low offset, undercompensated)

2) RETAIN THIS NOTICE AND INSERT BEFORE TABLE OF CONTENTS.

3) Holders of MIL-STD-975E will verify that page changes and additions
indicated above have been entered., This notice page will be retained
as a check sheet. This issuance, together with appended pages, is a
separate publication. Each notice is to be retained by stocking points
until the Military Standard is completely revised or cancelled.

Custodian: Preparing Activity:

NASA-NA NASA-NA

Page 2 of 2
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MIL-STD-875E (NASA) !

1. SCOPE

1.1 General. This standard establishes a l1ist of Electrical,
Electronic and Electromechanical (EEE) Parts for use in the selection,
procurement, and application for flight and mission-essential ground
support equipment. The listings are limited to the following Federal
Stock Classes: ‘

e 5905 - resistors (including thermistors).
e 5910 - capacitors.

e 5915 - filters.

e 5920 - protective devices.

e 5935 - connectors.

e 5945 - relays.

e 5950 - inductors and transformers.
® 5955 -~ crystals.

e 5961 - diodes and transistors.

® 5962 - microcircuits.

e 6145 - wire and cable.

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

a. To provide equipment designers and manufacturers
with a 1list of electronic parts having two quality
levels considered to be most acceptable for flight
and mission-essential ground support equipment.

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

1.3 Classification. Two levels of quality are used in this
standard. Grade 1 parts are higher-quality, government-specifica-
tion-controlled parts intended for critical applications. Grade 2
parts are high-quality, government-specification-controlled parts
for use in applications not requiring Grade 1 parts.
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MIL-STD-875E (NASA)

2. REFERENCED DOCUMENTS

2.1 1Issues of documents.

The following documents of the issue

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

g CAPACITORS (FSC 5910)

- MIL-C-20
MIL-C-123
?' MIL-C-23269
;:A\
; MIL-C-39003
: MIL-C-39006
i
4
B MIL-C-39014
MIL-C-55365
5
% MIL-C-55681
v |
-
E
- MIL-C-83421
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Capacitors, Fixed, Ceramic
Dielectric (Temperature Compen-
sating), Established and Non-
Established Reliability, General
Specification for.

Capacitors, Fixed, Ceramic
Dielectric, (Temperature Stable

- and General Purpose), High Reli-

ability, General Specification for.

Capacitors, Fixed, Glass Dielec-
tric, Established Reliability,

‘General Specification for.

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

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

Capacitors, Fixed, Ceramic
Dielectric (General Purpose),
Established Re11ab111ty, General
Specification for.

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

Capacitor, Chip, Multiple Layer,
Fixed, Unencapsulated, Ceramic
Dielectric, Established Relia-
bility, General Specification for.

Capacitors, Fixed, Supermetallized
Plastic Film D1e1ectr1c, (pC, AC,

or DC and AC), Hermetically Sealed
in Metal Cases, Established Relia-
bility, General Specification for.

Not for Resale
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MIL-STD-975E (NASA)

v CONNECTORS (FSC 5935)

. MSFC 40M38277

Connectors, Electrical, Circular,
Miniature, High Density, Environ-
ment Resisting, Specification for.

MSFC 40M39569 - Connectors, Electrical, Miniature
Circular, Environment Resisting,
200 °C, Specification for,

GSFC S-311-P-4 Connectors (and Contacts), Elec-
trical, Rectangular, for Space
Flight Use, General Specification

for.

GSFC S-311-P-10

Connectors, Subminiature, Elec-
trical and Coaxial Contact, for
Space Flight Use.

MIL-C-5015 - Connector, Electrical, Circular
Threaded, AN Type, General
Specification for.

MIL-C-22992 - Connector, Plugs and Receptacles,
, Electrical, Waterproof, Quick

) — Disconnect, Heavy Duty Type,

- General Specification for.

MIL-C-24308 - Connector, Electric, Rectangular,
: Miniature Polarized Shell, Rack

and Panel, General Specification
for. .

MIL-C-26482 - Connector, Electrical, (Circular,
Miniature, Quick Disconnect, En-
vironment Resisting) Receptacles
and Plugs, General Specification
for.

MIL-C-38999 - Connector, Electrical, Circular,
Miniature, High Density, Quick
Disconnect, (Bayonet, Threaded
and Breech Coupling), Environment
Resistant, Removable Crimp and
Hermetic Solder Contacts, General
Specification for.

MIL-C-39012 - Connector, Coaxial, Radio Fre-
quency, General Specification
for.

MIL-C-39029 - Contacts, Electrical Connector,

General Specification for.

Provided by IHS
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DIODES (FSC 5961)
" MIL-S-19500
FILTERS (FSC 5915)

MIL-F-18327

MIL-F-28861

INDUCTORS (FSC 5950)

MIL=-STD=-975E NOTICE

: MIL-T-27

|
4
\ MIL-C-15305

=

MIL-C-39010

. MICROCIRCUITS (FSC 5962)
. MIL-M-38510

-

MIL-F-23419

MIL-C-39019

RELAYS (FSC 5945)
MIL-R-39016

kil A el i

RESISTORS (FSC 5905)
MIL-R-39005
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Semiconductor Devices, General
Specification for.

Filters, High Pass, Low Pass, Band
Pass, Band Suppression, and Dual
Functioning, General Specification
for.

Filters and Capacitors, Radio
Frequency/Electromagnetic Inter-
ference Suppression, Specification
for.

Transformers and'Inductors (Audio,
Power, and High-Power Pulse),
General Specification for.

Coil, Fixed and Variable, Radio
Frequency, General Specification
for.

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

Microcircuits, General Specifica-
tion for.

PROTECTIVE DEVICES (FSC 5920)

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.

Not for Resale
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MIL-STD-975E (NASA)

RESISTORS (FSC 5905)

MIL-R~39007 - Resistors, Fixed, Wire-Wound
' (Power Type), Established
Reliability, General Specifi-
cation for,

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

‘ e I"

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

s nt "
A A:'_.L;i':.m it .

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

PRI

MIL-R-39017 - Resistors, Fixed, Film
(Insulated), Established
Reliability, General Specifi-

o il Sa RIS

= cation for.
MIL-R-39032 - Resistors, Packaging of.
MIL-R-39035 - Resistors, Variable, Nonwire-

Wound (Adjustment Type),
Established Reliability,

General Specification for.
MIL-R-55182 - Resistors, Fixed, Film,

Established Reliability,
General Specification for.

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

THERMISTORS (FSC 5905)

MIL-T-23648 - Thermistor (Thermally Sensi-
tive Resistor), Insulated,
General Specification for.

GSFC S-311-P-18 - Thermistor (Thermally Sensitive
Resistor), Insulated, Negative

Temperature Coefficient,
Style 311P18, Specification for.

5
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TRANSFORMERS (FSC 5950)

MIL-T-27 - Transformers and Inductors
(Audio, Power, and High-Power
Pulse), General Specification
for. .

MIL-T-21038 - Transformers, Pulse, Low Power,
General Specification for.

TRANSISTORS (FSC 5961)

MIL-S-19500 , - Semiconductor Devices, General
o Specification for.

WIRE & CABLE (FSC 6145)

MIL-C-17 - Cable, Radio Frequency, Flexible
and Semirigid, General Specifica-
tion for.

MIL-W-5086 - Wire, Electric, Polyvinyl

Chloride Insulated, Copper or
Copper Alloy.

MIL-W-16878 - Wire, Electrical, Insulated,
: High Temperature.

MIL-W-22759 - Wire, Electric, Fluorocarbon
Insulated, Copper or Copper
Alloy.

MIL-C-27500 - Cable, Electrical, Shielded and
Unshielded, Aerospace.

MIL-W-81381 - Wire, Electric, Polyimide-

Insulated Copper and Copper
Alloy.

NOTE: Additional information on specific performance, use,
and application can be found in MIL-HDBK-978 and MIL-HDBK-979.

6
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MIL-STD-375E (NASA)

/'5:1\& >,

—

(Copies of specifications, standards, drawings, and publi-
cations 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
U following center:
{
. COMMANDING OFFICER
| NAVAL PUBLICATIONS & FORMS CENTER
5801 TABOR AVE
PHILADELPHIA, PA 19120
P

7
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MIL-STD-975E (NASA)

3. DEFINITIONS

3.1 Standard part. An EEE part approved for listing in this
standard,

. 3,2 Nonstandard part. An EEE part that is not approved for
listing in" this standard. Grade 2 parts used in Grade 1 applica-
tions are nonstandard unless upgraded per Appendix B.

3.3 Grade 1. This iS the classification used for higher
quality standard parts intended for applications that the responsible
NASA project office has determined to be critical.

3.3.1 Capacitors, Grade 1, This grade contains military
established refiability (ER) parts purchased to S failure rate except
where specifically noted.

3.3.2 Connectors, Grade 1. This grade contains connectors that

are procurable to MSFC-SPEC "40M" and NASA/GSFC "S-311" specifications.

3.3.3 Crystals, Grade 1. Presently there are no Grade 1
crystals listed in this standard.

3.3.4 Diodes, Grade 1. This grade contains diodes that are
MIL-S-19500 JANS qualified. When Grade 1 (JANS) parts are not on the
Qualified Products List (QPL), Grade 2 or JANTXV or parts listed in

this standard may be upgraded in accordance with Appendix B for use
in Grade 1 applications.

3.3.5 Filters, Grade 1, There are no Grade 1 filters listed
in this standard.

3.3.6 Inductors and Coils, Grade 1. This grade contains
military established reliability (ER) parts purchased to R failure
rate (0.01%/1000 hours). Inductors and coils covered by MIL-T-27
and MIL-C-15305 are not suitable for use in Grade 1 applications.

3.3.7 Microcircuits, Grade 1. This grade contains MIL-M-38510
qualified Class S devices. When Grade 1 (Class S) parts are not on
the Qualified Products List (QPL), Grade 2 (Class B) parts may be up-
graded in accordance with Appendix B for use in Grade 1 applications.

3.3.8 Protective Devices, Grade 1. There are no Grade 1 pro-
tective devices 1isted 1n this standard,

3.3.9 Relays, Grade 1. There are no Grade 1 relays listed in
this standard.

8
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MIL-STD-975E (NASA)

P

3.3.10 Resistors, Grade 1, This grade contains military

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

3.3.11 Thermistors, Grade 1. This grade contains thermistors
that are procurable to NASA/GSFC specification S-311-P-18,

3.3.12 Transformers, Grade 1. Presently there are no Grade 1
transformers available. Grade 2 transformers may be upgraded in
accordance with Appendix B for use in Grade 1 applications.

: {

3.3.13 Transistors, Grade 1. This grade contains transistors "
that are MIL-S-T9500 JANS qualified. When Grade 1 (JANS) parts are
not on the Qualified Products List (QPL), Grade 2 or JANTXV parts
listed in this standard may be upgraded in accordance with Appendix B
for use in Grade 1 applications.

3.3.14 Wire and Cable, Grade 1. This grade contains wire
qualified to MIL-W-22759 or MIL-W-81381, and cable qualified to
MIL-C~17 and MIL-C-27500. The outgassing properties of these wires
and cables are not controlled and must be evaluated for compliance
to project outgassing requirements. Silver-coated copper wire is
susceptible to cuprous oxide corrosion ("red plague") when produced,
s stored, or used in a moist or high-humidity environment. Therefore,
. & the environment for such wire must be controlled,

3.4 Grade 2. This is the classification used for standard
parts which meet the criteria for inclusion in this standard and are
intended for applications not requiring Grade 1 parts.

3.4.1 Capacitors, Grade 2. This grade contains military
established reTiability (ER) parts purchased to a minimum P failure
rate level (0.1%/1000 hours).

3.4.2 Connectors, Grade 2. This grade contains connectors that
are procurabTe to NASA/MSFC "40M", NASA/GSFC "S-311," MIL-C-5015,
MIL-C-24308, MIL-C-26482, MIL-C-38999, MIL-C-39012 and MIL-C-39029
specifications. The outgassing properties of the parts covered in
the NASA specifications are controlled within the document; however,
the outgassing properties of the parts covered in the military speci-
fications are not controlled and must be evaluated for compliance to
specific project outgassing requirements.

3.4.3 Crystals, Grade 2. There are no Grade 2 crystals listed
in this standard.

3.4.,4 Diodes, Grade 2. This grade contains JANTXV diodes
that have been rescreened in accordance with the TX requirements of
MIL-S-19500, )

3.4,5 Filters, Grade 2. This grade contains filters that are
qualified to MIL-F-18327 and MIL-F-28861.

9
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MIL-STD-975E (NASA)

3.4.6 Inductors and Coils, Grade 2. This grade contains:
inductors and coils that are procurable to military control specifi-
cations.

3.4.7 Microcircuits, Grade 2. This grade contains microcir-
cuits which are qualified to MIL-M-38510 Class B, specifications.

3.4.8 Protective Devices, Grade 2, This grade contains devices
that are quaTified to MIL-F-23419/8 and MIL-C-39019/1 through ’
MIL-C~39019/6.

‘-.'.L.J ﬂ'} ‘

3.4.9 Relays, Grade 2. This grade contains parts qualified to
MIL-R-39016 Tailure rate level (FRL) P.

S ot

- 3.4.10 Resistors, Grade 2. This grade contains military
1 established reTiability (ER) parts purchased to R and/or P failure
rate levels (see specific listings).

Law

T

3.4.11 Thermistors, Grade 2. This grade contains thermistors
that are procurable to military control specification MIL-T-27 and
MIL-T-23648/19.

=

3.4.12 Transformers, Grade 2. This grade contains transformers
that are procurable to military control specification MIL-T-27 and
MIL-T-21038,

3.4,13 Transistors, Grade 2. This grade contains JANTXV tran-
sistors that have been rescreened in accordance with the TX require-
ments of MIL-S-19500.

= 3.4.14 MWire and Cable, Grade 2., This grade contains wire
qualified to MIT-W-ZZ759 or MIL-W-8T1381, and cable qualified to
MIL-C-17 and MIL-C-27500. The outgassing properties of these wires
and cables are not controlled and must be evaluated for compliance
to project outgassing requirements. Silver-coated copper wire is
susceptible to cuprous oxide corrosion ("red plague") when produced,
stored, or used in a moist or high-humidity environment. Therefore,
the environment for such wire must be controlled.

3.5 Upgraded Part. A part that is successfully tested to the
respective criteria of Appendix B for use in Grade 1 applications.

) 3.6 Substitute Part. A part that is the best available part
listed on current QPL"s and is permitted for use in Grade 1 appli-
cations.

10
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MIL-STD-975E (NASA)

4. GENERAL REQUIREMENTS

4.1 Criteria for standard parts listing.

4,1.,1 Criteria for candidate parts selection. A part will
become a candidate for listing in this standard on]y if it meets
all of the criteria in 4.1.1.1 through 4.,1.1.4.

4,1.1,1 Application need. There must be multiple applications
requiring the specific performance capability peculiar to the part
proposed for listing. Consideration will be given to selecting
parts capable of satisfying the widest range of design applications,
and when applicable, parts should be compatible with existing
listings (e.g., select a reference diode that is an extension of a
listed series or a microcircuit that is generic to a family already
listed). A definite need is assumed to exist for a part that has
been used successfully in several recent space applications, pro-
vided that it is nonredundant (with respect to form, fit, or function)
to existing listings or provides other compelling advantages (e.g.,
continuing availability) over such listings. In the latter case,
deletion of the original listing may be in order.

4.1.1.2 Technological maturity. The design of the part must
be finalized and must utilTize proven materials and technologies.
It must have been in production for a period sufficient to provide
assurance that the critical design and process parameters have been
identified and adequate controls have been developed. The technology
also must have demonstrated suitability for flight hardware or
mission-essential ground support equipment use.

4,1,1.3 Availability of manufacturers. The part should be in
production by at Teast one and preferably two manufacturers whose
previous peformance indicates that they are capable of qualifying
their product to specifications adequate for listing in this standard.

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

a. Determine predominant failure modes and mechanisms.

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

c. Identify the derating and application restraints
necessary for reliable use in flight hardwdre or

mission-essential ground support equipmeént
environments.

11
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MIL-STD-975E (NASA)

4,1.2 Criteria for standard parts approval. The criteria of
4,1,2.1 through 4.1.2.4 should be met before a candidate part can
be approved and listed in this standard.

4.1.2.1 Characterization data. A comprehensive parameter
characterization test program has been conducted to identify the
part's performance capability through the operating temperature
spectrum and over long life. This data must indicate that the part
parameters are stable over operating temperature range and life,
and must reveal peculiarities that should be considered or avoided
in usage.

4,1.2.2 Evaluation tests. An environmental test program is
usually conducted to determine actual stress levels at which the
part fails or degrades significantly.

4,1,2.3 Specification. The part shall have an adequate
government specification that defines performance, design,
materials, quality controls and test requirements. Parameters in
the specification shall realistically characterize the part over
its range of specified environment and operating conditions.

4.1.2.4 Qualification. The part should be qualified to the
applicable specification, and this qualification must be maintained
in accordance with qua11f1cat1on retention requirements. Some parts
may be listed when there is an indication that a QPL listing is

imminent. QPL listing shall be reviewed by the user for latest
qualification status.

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 obsolete.

b. There are no longer any qua]1f1ed sources for
the part.

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

d. The part exhibits reliability problems for which
no economically adequate controls or screens
have been developed.
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4,2 Part procurement. The user is responsible for the speci-
fying and procurement of Standard Parts and assuring they comply
with the applicable product assurance requirements.

4,2.1 Correlation of circuit requirements and detail specifi-
cation test condition. When an application condition varies from
the detail specification test condition(s), it shall be the responsi-
bility of the contractor (or hardware designer/builder) to establish
satisfactory correlation between the circuit requirements and the
detail specification requirements.

g 4,2.2 Specification. A1l parts listed herein must be procured
i to the applicable detailed government specifications and be marked

i with the JAN brand (or approved abbreviation or NASA part number)

4 which signifies satisfactory compliance with all the specification
requirements. The "ordering data" paragraph .of the detailed specifi-
cations should be consulted to assure that proper information is
listed in the procurement document,

(21 PRI

4,2.3 Qualified manufacturers. Qualified manufacturers are
listed in the appropriate Qualified Products List (QPL). The
procuring activity shall solicit bids from sources listed in the
- £ applicable QPL for the specific part. "Sole source" procurements
are discouraged except when only one qualified source exists. The
qualifying activity may be contacted to determine if qualification
has been granted to additional manufacturers for the part under pro-

o Gk et

1 curement subsequent to the publication of the current QPL, or if
- the previous qualification status of any listed manufacturers has
1 - changed. The qualifying activity for most QPL's is the Defense

; Electronics Supply Center (DESC-EQ), Dayton, Ohio 45444,
= 4,2.4 Receiving inspection. Receiving inspection should be
P performed on Standard Parts and should include:

8. Review of data shipped with parts for compliance.

: : b. Part count.

ij i, c. Inspection for part markings and external defects.
fig d. Electrical measurement (100%) of critical

] parameters, except sampling may be approved by

E 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.
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4,3 Parts application. The Standard Parts listed herein must
be properly applied by the user for them to give satisfactory and
reliable performance. The equipment shall be designed so that it
will meet the specified performance and reliability requirements
when ugsing Standard Parts. Standard Parts must be used only for
those characteristics or parameters which are controlled by the
applicable detail specifications. The use of Standard Parts, as
required by this standard, does not relieve the contractor (or hard-

:i ware designer/builder) of the responsibility for complying with all

equipment performance and other requirements set forth in the
applicable system/equipment specification and contract.

i 4.3.1 Minimizing parts count. The variety of Standard Part

- types used in space equipment design should be the minimum necessary
H] to provide satisfactory performance, and the user should exercise

b all reasonable design choices to achieve this objective.

? 4,3.2 Application guidelines. The application guidelines
E provided in M?E-HDBK-Q?B, "NASA Parts Application Handbook," are

3 recommended.

4,3.3 Parts derating. To achieve high reliability and good
performance, derating from the qualified maximum ratings is re-
quired. A1l parts shall be derated in accordance with the derating
criteria in Appendix A.

Y

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

Y- 19

4,5 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.

4.6 Problem Reporting Procedure - Standardization Document
Improvement Proposal, (DD Form I426)., Consistent with the parts
standardization program, the use of the attached Standardization
Document Improvement Proposal (DD form 1426) is encouraged as a com-
munique for parts and commodity experience. Experience need not be
restricted to problems, in which case a part may be requested to be
removed, but may also include part or commodity additions to the
standard. As a minimum, the "Remarks" paragraph should include the
following (when appropriate): commodity ID, generic part number,
user part number, and any pertinent data which may be of use for
approving your request.

e @ .
1 Ty, . .
Lﬁ%ii&: WLW.. Gk ey s

Reply to attention of:

MANAGER
NASA STANDARD PARTS LEAD CENTER OFFICE (EGO2)
MARSHALL SPACE FLIGHT CENTER, AL 35812,
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SECTION 3: SUMMARY OF STANDARD CRYSTALS
¥
2
E Note: Presently there are no Grade 1
or Grade 2 crystals acceptable
vo—_— as NASA Standard Parts.
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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.

1.1 Introduction. Derating is the reduction of electrical, ther-
mal, and mechanical stresses applied to a part in order to decrease

the degradation rate and prolong the expected 1ife of the part. Derat-
ing increases the margin of safety between the operating stress level
and the actual failure level for the part, providing added protection
from system anomalies unforeseen by the designer. The following guide-
lines give basic information for the derating of Standard 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 all parts to the pro-
ject requirements and assure that adequate deratings are accomplished.
These recommended derating factors are based on the best information
currently available.

1.2 Derating Factors. The derating factors contained herein, when
multiplied by the maximum rating, indicate the maximum recommended
stress values and do not preclude further derating. When derating,
the designer must first take into account the specification environ-
mental and operating condition rating factors, consider the actual
environmental and operating conditions of the application, then apply
the recommended derating factor contained herein. Parts not appearing
in these guidelines are lacking in empirical data and failure history.
Since the operating characteristics for such parts cannot be guaran-
teed, it is a good policy to derate generously so as to provide an
additional margin of safety. Where parts are listed, but are not
given a specific derating value, a good practice should also be to
derate generously. The derating instructions are listed for each
commodity in the following paragraphs.

A.2
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Capacitors. The derating factors for capacitors are tabu-

MIL-STD-975E (NASA)

Derating
Type Factor Parameter | Applicable
1/ Notes
Ceramic (CCR, CKR, and CDR) .60 Voltage | 2/,3/, 4/
Glass (CYR) .50 Voltage | 2/,3/
Film (CRH) .60 Voltage | 2/,3/
Tantalum
Foil (CLR) .50 Voltage | 2/,3/.,5/
Wet slug (CLR) .60 Voltage | 2/,3/
Solid (CSR, CHR)
>1 ohm/volt .50 Voltage 2/,6/,3/
<1 ohm/volt .40 Voltage 2/,3/,6/

voltage.

of the applicable ER specification.

and the dc polarizing voltage

No reproduction or networking permitted without license from IHS
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5/ Ambient temperature should not exceed 70°C.

6/ Ambient temperature should not exceed 50°C.

1/ Multiplier of rated voltage to determine maximum opeﬁhting
2/ The derating factors should be applied to the maximum rating

3/ The derated voltage applies to the sum of the peak ac voitage

4/ For Tow voltage applications (<10 volts dc), it is recommended
that capacitor rated voltage should be at Teast 100 volts dc.

P
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1.2.2 Microcircuits.
tabulated below:

LINEAR MICROCIRCUITS

MIL-STD=-975E NOTICE 1 W 9999911 0281823 bb3 ER

The derating factors for microcircuits are

Parameters

Compara-
tors

Sense
Amp1

Current
Amp1

Voltage
Reg

Analog
Switches

Supply voltages

.90

.80

.90

Power dissipation
(percent of rated
power at maximum
operating temperature)

75

.75

.75

.80

Ac input voltage
(percent of rated
ac voltage at actual
supply voltage)

1.00

1.00

1.00

1.00

Differential dc input
input voltage

.30 1/

.30 1/

.70

Single-ended dc input
voltage

Signal voltage
referenced to negative
supply voltage

Input-output voltage
differential

.80

OQutput ac volitage

1.00

1,00 _

Open collector (or
drain) dc output
voltage

Operating ac or dc
output current

.80 2/

Maximum short-circuit
output current sent by
external means

090

.90

NOTES:

1/ Should not exceed the BVgpp of the transistors in the input circuit.
2] 50 percent of rated current for two terminal regulators.

Provided by IHS
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DIGITAL MICROCIRCUITS

Parameters TTL LP~ | NMOS [Line Drivers
TTL CMOS |and Receivers
Supply voltages 1/ 1/ .70 2/ 1.00 3/
Power dissipation (percent of| .80 4/| .80 4/.80 .80 |

rated power at maximum
operating temperature)

Differential dc input voltage 1.00 3/
3/ 5/

Single-ended dc input voltage|l.00 1.00 .50 2/ 1.00 3/

Open collector (or drain) dc | .80 .80 .75

output voltage

Operating ac or dc output .80 2/| .80 2/}.80 2/ .80

current

NOTES:

1/ Manufacturer's recommended operating voltages should be used.

2/ Further derating may be required for radiation environments
(i.e., minimum Vcc to insure minimum dc reference for
transients).

3/ Use 1.00 when used with digital logic families and 0.75 when
used with analog logic families.

4/ Derating factor applicable to 85°C maximum or junction tempera-
ture less than 125°C.

5/ Transient input currents caused by the below-zero portion of

ringing waveforms shall be limited to 2 mA. This condition
may occur where LPTTL is driven by standard TTL.

A.5
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1.2.3 Resistors. The derating factors for resistors are tabulated
below:
Type Derating Parameter Applicable
Factor 1/ Notes

Fixed

Carbon composition .60 Power 2/,3/

Film (high-stability and .60 Power 2/,3/

metal)

Wirewound, power, .60 Power 2/,3/

chassis mount

Wirewound, precision

1.0% .60 Power 2/,3/

0.1% .25 Power 2/,3/

0.01% .25 Power 2/,3/

Wirewound, power .60 Power 2/;3/
Adjustable

Wirewound .70 Rated current| 2/,3/,4/,5/

Non-wirewound .70 Rated current| 2/,3/,4/,5/
Networks .60 Power 2/,3/
Thermistors .50 Power 2/,3/,6/

NOTES:

I

values specified.

Ino
~

ever is less,
where:
E
P
R

actually active in the circuit.
3/ High-density packaging may require further derating if

ambient temperatures are increas
4/ Rated current is defined as Ip =

current to 0.70 rated current, powe

power,
5/ Adjustable resistors.

-t

0
/ Under no conditions should the applied voltage exceed the

The maximum voltage for all resistors should be no more than
80 percent of the MIL-ratings or 80 percent of E

YPR, which-

Max applied voltage (dc or rms) (in volts)
Derated power (in watts)
The resistance of that portion of the element

e
\; MaX, and by limiting the
Rl;‘1a

s limited to 0.5 maximum

The actual voltage which may be
impressed across these resistors is determined by E =
6/ Thermistors used in other than zero power applications should

/PR,

also have minimum wattage specified for the application.

Provided by IHS
No reproduction or networking permitted without license from IHS

A.6

Not for Resale




" MIL=-STD-975E NOTICE 1 WM 9999911 028182k 372 WM

MIL-STD-975E (NASA)

g
1.2.4 Semiconductors. The derating factors for semiconductors
(diodes and transistors) are tabulated below:

Derating
Device Type . Applicable
Factors Parameters Notes
DIODES
General purpose, .50 PIV 1/
rectifiers, switching, .50 Surge current
and SCR .50 Forward current
Varactor .75 PIV
.75 Operating current
Voltage regulator 2/ Zener current 17,2/
and voltage reference
TRANSISTORS
- General purpose, .50 Power 17,3/
power, and «75 Current 4/
switching .75 Voltage
NOTES:
1/ Junction temperature should not exceed +125°C.
2/ Lener current should be 1imited to no more than
I; = I7 nom [+0.5(I7 max -Iz nom)].
3/ MWorst-case combination at dé, ac, and transient voltages
should be no greater than the derated limit,
4/ For power MOSFET devices, derate gate-to-source voltage to
60 percent of maximum rated voltage.
!

Provided by IHS
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1.2.5 Transformers. The derating factors for transformers are

tabulated below:

:3 Class Maximum Operating Parameters

E

j B

MIL-T-27 | MIL-T-21038 | Temperature 1/ Voltage

‘i

A Q Q 65°C
R R 85°C 50% of maximum

rated voltage

S S 105°C

' NOTES:

k 1/ a) Maximum operating temperature equals ambient tempera-

b)

Provided by IHS
No reproduction or networking permitted without license from IHS

ture plus temperature rise of +10°C (allowance for
hot spot). Compute temperature rise as follows:

Temperature rise (°C) = B%E (T + 234.5) - (T - t)

Where R = winding resistance under load
r = no-load winding resistance at ambient
temperature T (°C)
t = specified initial ambient temperature

(°C)

T = maximum ambient temperature (°C) at time
of power shutoff. (T) shall not differ
from (t) by more than 5°C.

The insulation classes of MIL style inductive parts
have maximum operating temperature ratings which are
generally based upon a 1life expectancy of at least
10,000 hours. The maximum operating temperatures in
this table are selected to extend the 1ife 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 of 85°C to 130°C, shall be
derated as follows: maximum operating temperature

(°C) equals 0,75 times maximum rated operating tempera-
ture (°C). For devices with maximum rated temperatures
outside this temperature interval, consult the project
parts engineer for temperature derating recommendations.

‘ A.8
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1.2.6 Inductors/Coils. The derating factors for inductors/coils
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are tabulated below:

Class Maximum Operating Parameters .
MIL-C-39010 | MIL-C-15305 | Temperature 1/ Voltage y
- 0 65°C
50% of maximum
A A 85°C rated voltage

B B 105°C

NOTES:

1/ a)

b)

Provided by IHS
No reproduction or networking permitted without license from IHS

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

Temperature rise (°C) = B%L (T + 234.5)

Where R
r

winding resistance under load
no-load winding resistance at ambient
temperature T (°C)

The insulation classes of MIL style inductive parts have
maximum operating temperature ratings which are generally
based upon a 1ife expectancy of at least 10,000 hours. The
maximum operating temperatures in this table are selected
to extend the 1ife 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 of 85°C to 130°C shall be derated as follows:
maximum operating temperature (°C) equals 0.75 times
maximum rated operating temperature (°C). For devices
with maximum rated temperatures outside this temperature
interval, consult the project parts engineer for tempera-
ture derating recommendations.

A.9 . T
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1.2.7 EMI Filters. The derating factors for EMI filters are
tabulated below:

Class Derating Maximum
j Ambient Temperature

.50 of ratéd current
A1l 85°C

.50 of rated voltage

1.2.8 Connectors. The derating factors for connectors are tabulated

bode

bé]ow:
Number of |[Contact|{Maximum Current Per Contact 1/ Maximum
Contacts Size (amperes) Operating
Used in Wire Size (AWG) Voltage
Connector 16 18 20 22 24 26 28
1l to 4 16 13.0f 9.2| 6.5
1 to 4 20 6.0 4.5] 3.3
1 to 4 22 4,5| 3.3| 2.5 1.8} 25 percent
of rated
5 to 14 16 9.0} 7.0] 5.0 dielectric
with
5 to 14 20 5.0 3.5{ 2.7 standby
voltage
5 to 14 22 3.5] 2.7] 1.9 1.4 :
he 15 or more 16 6.5] 5.0f 3.7
3 15 or more| 20 3.7] 2.5] 2.0
l 15 or more 22 . 2.5 2.0|] 1.4] 1.0
j%

NOTE:

1/ Maximum current may be carried by 10 percent of the contacts at
ggg time. At such time, other contacts should be Timited to
mA.

A.10
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1.2.9 Fuses.

MIL-STD-975E (NASA)

The derating factors for fuses are tabulated below:

Fuse Derating Parameter Remarks
Current Factor .
Rating
) (amperes)
- 15 .50
10 .50 Derating of fuses allows
-~ 5 .50 for possible loss of pres-
2 .50 sure, which Towers the
1 .45 Rated amperes 1/| blow current rating and
s — 1/2 .40 allows for a decrease of
3/8 .35 current capability with
1/4 .30 time.
1/8 25
NOTE:

1/ Derating factors are based on data from fuses mounted on

printed circuit boards and conformally coated. For other
type mountings, consult the project parts engineer for
recommendations. -

]a y"h’ L fh! <

N
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1.2.10 MWire and Cable. The derating factors for wire and cable are
tabulated below: :

] Wire | Derate to___Amperes Maximum Remarks
] Size
(AWG) [Bundle or Cable Single
: © 30 0.7 1.3
5 28 1.0 1.8
26 1.4 2.5
24 2.0 3.3 1. Current ratings for bun-
A dles or cables are based
22 2.5 4.5 on bundles of 15 or more
wires at 70°C in a hard
4 20 3.7 6.5 vacuum. For smaller
bundles, the allowable
18 5.0 9.2 current may be propor-
tionally increased as
16 6.5 13.0 the bundle approaches a
single wire.
14 8.5 19.0
: 2. Ratings are based on
- 12 11.5 25.0 Teflon-insulated wire
(Type TFE).
N 10 16.5 33.0
: 8 23.0 44.0
6 30.0 60.0
4 40.0 81.0
7 2 50.0 108.0
0 75.0 147 .0
00 87.5 169.0

A.12
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i 1.2.11 Relays. The factors provided pertain only to contact loads, and
they are intended for derating specified loads established in the govern-
ing specifications (resistive, inductive, motor, and/or lamp loads). The
users are cautioned to use the contact voltages and nominal coil voltages
(currents) prescribed in the governing specifications. Utilization of
reduced coil voltages and abnormal contact voltages can potentially
reduce the 1ife of the relay and compromise relay operation.

Derating parameters are based on the following factors:

A. Ambient operating temperature (Table T). This table
considers the temperature extremes under which the
relay may function.

B. Cycle rate per hour (Table R). This table defines a
derating factor for nominal cycle rate.

C. Load application rate (Table L). This table estab-
lTishes three categories of load application. They are:

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

2. Load B. Carry only loads. Relay does not make or
—_ break the load. Maximum on-time is 5 min-
utes. Off-time is equal to or greater than
on-time

3. Load C. Make, break and/or carry. Those loads that

do not fall into the category of loads A
through B.

TABLE T

Temp Range }|-65° to -21°C|-20° to +39°C|+40° to +84°C]+85° to +125°C

Factor 0.85 1.0 0.85 0.7

TABLE R

Cycle Rate Per Hour

Cycle rate 1,0 1,0 to 10 >10

Factor 0.85 0.9 0.85

A.13
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TABLE L
Load Application A B C
Factor 1.0 1.5 0.8

The steps for load derating are:

1. Select the appropriate load (resistive, inductive, motor, or
lamp) and rating from the military specification. Assume the
relay being utilized is MS27400-5, and the type of load is
motor. From the specification, the motor load is 4 amperes.

2. Determine the temperature range in the application. Select
the appropriate factor from Table T. _

3. Determine the cycle rate in the application. Select the appro-
priate factor from Table R. '

4, Determine the load application. Select the appropriate factor
from Table L.

5. Calculate the derated load by multiplying the various factors
together. Using the number from item 1 above, derated
load =4 X TXRXL

Other examples are as follows:

Example 1: A 1.0 amp relay is operated in an environment with a temper-
ature range of 25° to 70°C. The relay is cycled at a rate
of 5 cycles per hour. The load application is make, break,
and carry of a resistive load.

ghgsworst case temperature is 70°C. From Table T select

The cycle rate is 5 cycles/hour. From Table R select 0.9.

The Toad application is specified as make, break, and
carry, from Table L select 0.8.

Relay derating factor is Tx R x L = 0.85 x 0.9 x 0.8 = 0.612. The
derated contact load is 0.612 x 1.0 = 0,612 amp resistive load.

Example 2: A 10 amp relay is operated in an environment with a temper-
ature range of -40° to +35°C. The relay is turned on for

3 minutes every 2 hours. The load application is carry
only (resistive load).

From Table T select 0.85

From Table R select 0.85
From Table L select 1.5

Provided by IHS
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Load derating factor = 0.85 x 0.85 x 1.5 = 1.08.
The derated contact load is 1.08 x 10 = 10,8 amps resistive load.

NOTE: Although the relay is a 10 amp rated relay, the derated load
capability is 10.8 amps when the unique application is consi-
dered.

Example 3: The relay utilized in example 1 will be used to switch
a lamp load. From the governing specification, the lamp
load capability is 0.1 amp. Utilizing the derating
. factor calculated in example 1, the derated contact load .
T x R x L x specified 1amp load in amps
0.612 x 0.1 = 0.061 amp lamp l1oad.

ke

A.15
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APPENDIX B

GENERAL REQUIREMENTS FOR UPGRADING GRADE 2 DEVICES
FOR USE IN GRADE 1 APPLICATIONS
AND ADDITIONAL TESTING REQUIREMENTS
FOR GRADE 1 PARTS

B.1
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1.0 SCOPE

This appendix contains general requirements for upgrading
Grade 2 parts to be used in Grade 1 applications and additional
testing requirements for Grade 1 parts.

2.0 . GENERAL

2.1 Introduction. To support the designs required by NASA Pro-
grams, this Standard Parts List includes parts that are only avail-
able as Grade 2. Before the parts can be used in a Grade 1 appli-
cation, they must be upgraded to the requirements specified in this
appendix for that commodity. Grade 2 parts shall not be upgraded
if Grade 1 parts are available., If a commodity is not referenced
in this appendix, no upgrading of quality levels in that commodity
is allowed. .

»

The requirements listed are the minimum required to reduce
the risk of using parts in the system that initially do not meet
Grade 1 requirements. Therefore, the specified screens must be
fully complied with in order to upgrade a part to Grade 1.

On completion of the screening requirements, the parts shall
be marked uniquely so that they may be easily identified once assem-
bled into the equipment.

2.2 Marking, Upon successful completion of these upgrading re-
quirements, each part shall be permanently and legibly marked with

a NU (NASA Upgrade), except when the contractor utilizes a Specifi-
cation Control Drawing (SCD) to implement these requirements and
specifies a unique marking, so that the part may be identified and
controlled. The marking shall be legible (with a contrasting color),
nontoxic, and permanent such that it meets the resistance-to-solvents
requirements of MIL-STD-883, Method 2015.

Part documentation shall reflect the successful completion
of the upgrading requirements.

- Alternate methods of part upgrading identification shall be
approved by the NASA Project Engineer.

3.0 GENERAL REQUIREMENTS FOR UPGRADING GRADE 2 PARTS FOR

GRADE 1 APPLICATIONS

3.1 Transistors and Diodes. The requirements for upgrading
transistors and diodes are tabulated in Table 3.1.

3.2 Microcircuits. The requirements for upgrading microcircuits
are tabuTated in Tlable 3.2.

3.3 Transformers. The requirements for upgrading transformers
are tabuTated in Table 3.3.

B.2
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;
i .
e 3.4 Resistor Networks. The requirements for upgrading resistor
networks  (MIL-R-83401) are tabulated in Table 3.4.
4.0 ADDITIONAL TESTING REQUIREMENTS
4.1 Capacitors, Fixed, Tantalum (Solid) Electrolytic, (CSR).
Each part shall be subjected to a surge current test of five charge-
discharge surge current cycles of at least 1 second each per cycle
at 25°C, -55°C, and +85°C and maximum rated voltage. 1/ The surge
current test circuit shall comply with the following conditions:
k. A. The ?ower supg]y used for charging the capacitors
: shall be capable of supplying a regulated direct
voltage, variable from 0 to 150 volts, at a 15 amp
minimum current capability.
B. The energy storage bank shall be placed across the
dc-power supply. It shall consist of parallel
5 aluminum electrolytic capacitors having an aggre-
= gate capacitance of 100,000 uf, -0, +30 percent,
. rated at 150 volts dc working or higher,
) C. A 30-ampere mercury relay shall be used to switch
the capacitor under test to the energy bank for
S ) charge and into a short circuit for discharge.

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

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

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

4,2 Capacitors, Fixed, Ceramic, (CCR, CKR, and CDR). Parts shall
meet the destructive physical analysis criteria given in Table IX,
Group A Inspection, of MIL-C-123, and the humidity, steady state, low
voltage criteria given in table X, Group B Inspection of MIL-C-123.

LI o

1/ Definition of surge current (inrush current) is the peak cur-
rent, for a given duration, that the capacitor will receive
from the turn-on of a bank of 100,000 uf aluminum electrolytic
capacitors charged to the rated voltage of a given capacitor
under test with a maximum series resistance of less than or
equal to 0.3 ohm including the mercury relay, fuse, and wire.

B.3
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TABLE 3.1. Requirements for Upgrading Transistors and Diodes for Use in Grade 1 Applications 1/
DPA
Destructive Physical Analysis (DPA) 2/, 3/ 5 pleces for JAKTXV - with zero rejects.
10 pieces for JANTX - with zero rejects.
SCREENING PER MIL-S-19500 Test 100%
RI=S10-750
Screen Method Requirement
o 1, Thermal shock (temperature cycling) &4/ 1051 Ho dwell at 25°C; 20 cycles total with > 10 minutes at extremes,
7. Particle impact noise detection (for 2052 Tondition A or B.
all devices with an internal cavity)
. Instability 5/ 2081
a) Forward instability 5 shocks of 1500 g min (1/2-ns rise time) in each of two mutually
shock test (FIST) perpendicular planes, monitored continuously during shock.
(b) Backward instability Vibration at 60 £30 Hz, 0.1-inch min displacement for 30 seconds
shock test (BIST) min monitored continuously during vibration.
. Serialization -- --
5 . Interim electrical parameters -- JANS interim electrical parameters per detail spec {read and record)
E %. Wigh-temperature reverse bias (HTRB) 68/ - 48 hrs min at 1, = 150°C min and min applied voltage as follows:
i Burn-in (for transistors) 1039 Transistor - 80% min of rated Vop (bipolar) or Vgg (FET),
i Ves (HFET), as applicable,
4 Burn-in (for diodes and rectifiers) 1038 Diodes Eexcegt zeners ) and rectifiers - rated < 10 amps at
c’ - {min) of rated Vg. For all others, use test
condition A (rated working peak reverse voltage),
- . Interim electrical and delta parameters - JANS interim electrical parameters and deltas within 12 hours
(delta parameters shall be measured after removal of applied voltage per detail spec except a
first) PDA of 5% on electricals and deltas (read and record).
- 8. Power burn-in 7/ -- Per JANS detail spec
Burn-in (for transistors) 1039 Transistors (168 hours min).
Burn-in (for diodes and rectifiers) 1038 Diodes (including zeners) and all rectifiers (168 hours min.)
- Burn-in (for thyristor-controlled 1040 Thyristors (168 hours min).
rectifiers)
9, Final electrical test -- Per JANS electrical and delta, with a PDA of 3%,
(a) Interim electrical and delta All parameter measurements must be completed within 96 hrs after
parameters for PDA removal from burn-in conditions.
9 10. Radiography ~2076.1 =
E
1T, Hermetic seal 8/ 1071.1 --
(a) Fine 2/ (a) Test conditions G or H, max leak rate = 5 x 10-8 atm cc/s
. except 5 x 10-7 atn cc/s for devices with internal cavity > 0.3cc.
{b) -Gross (b) Test conditions A, €, N, E, or F.
12, Visua]l examination 2071 -
GROUP B PER MIL-S-19500
€ T0110WINg SUDGroups of lable 1va sha € periormed per the sSpecitied:
Subgroup 4, Intermittent Operating Life, and the electrical parameters per JANS Detail Spec. AJ
A MARKING
rﬁ'u—nique TArking to SIgnity cOmpliance with Chese requirements, See para Z2.2. J
NOTES:
N 1/ JANTX and JANTXV diodes and JANTXV transistors require no rescreening to MIL-5-19500 Detail Specifications
ﬁj prior to upgrading to Grade 1. JANTX transistors shall not be upgraded for use in Grade 1 applications. For
N Grade 2 parts, the tests that have aiready been performed as part of the Grade 2 rescreen need not be repeated
3 as part of the upgrade to Grade 1,
& 2/ Omft this test for metallurgically bonded, double plug diodes.
3/ Use MIL-STD-883, Method 5009, and the applicable test methods of MIL-STD-750,
I/ For axial-lead, glass-body diodes, 10 cycles of thermal shock (glass strain) in accordance with MIL-STD-750,
Method 1056, Test Condition A, over the temperature range of 0° to 100°C shall be substituted for this test.
5/ Omit FIST and BIST tests for metallurgically bonded double-slug or stud-mounted diodes. Omit FIST test for
temperature-compensated reference diodes.
6/ 1Zener diodes shall be subjected to HTRB at 80X of nominal V; for V; > 10 V., Omit test for devices with V; < 10V,
1/ Reverse blocking test shall replace power burn-in for power rectifier at > 10 amp rating at.T¢ > 100°C and all
thyristors.
8/ Omit this test for painted glass diodes,
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TABLE 3.2. Requirement for Upgrading Grade 2 Microcircuits
for use in Grade 1 Applications

L
DPA
Destructive Physical Analysis (DPA), MIL-STD-883, Method 5009
5 SCREENING PER MIL-STD-883, METHOD 5004.5 (A1l test to 100%)
4 Screen Method Requirements 1/
. 1, Particle impact noise 2020 Test condition A or B.
@; detection (PIND)
i 2. Radiographic 2012 TWo views.
3, Serialization -- 100%.
4, Interim (pre burn-in) -- 2/
; electrical parameters
5. Burn-in test 1015 3/ }160 hrs at +125°C min
6. Interim (post burn-in) 2/ PDA of 5% on electricals
electrical parameters and deltas.
7. Reverse bias burn-in 1016 3/ |Test condition A or C, 75 hrs at 150°C min.
o—
- 8. Final electrical and deltas 2]
9., Seal test 1014 Reject criteria per test method.
- (a) Fine
' {b) Gross

GROUP B PER MIL-STD-883, METHOD 5005.7

SV

Subgroup Method Requirements
1(b) Internal water-vapor content}1018 On glass-frit-sealed packages only.
6(a) Electrical parameters -- Per detail spec class S requirements.
6{(b) Temp cycling 1010 Condition C, 100 cycles, minimum.
6(c) Constant acceleration 2001 Test Condition E, Y, orientation only.
6{(d) Seal - fine and gross 1014 -—

6(e) Electrical parameters

Per detail spec class S requirements,

MARKING

b i

A unique marking to signify compliance with these requirements. See para 2.2.

NOTES:

1/ Except as stated below, the requirements shall be per Class S of applicabl
MIL-M-38510 detail specifications.

2/ Electrical parameters shall be read and recorded.
3/ Test condition f of Method 1015 shall not apply.
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TABLE 3.3.

TRANSFORMER SCREEN

MIL-STD=-975E NOTICE 1 HM 9999911 0281841 bLéY WM

Requirements for Upgrading Grade 2 Transformers

for use in Grade 1 Applications

NG PER MIL-STD-202

Screen Method Requirements
1. Initial -- 1. Visual examination,
measurements 2. Dielectric withstanding voltage (DWV).
3. Induced voltage.
4, Insulation resistance (IR).
5. DC resistance (DCR) of each winding,
6. Primary inductance (L).
7. Turns ratio. )
2. Thermal shock {Method 107, Use maximum temperature specified for trans-
Test Condition former as maximum temperature. Transformer
A-1, should be monitored for continuity on the
last two cycles.

3. Burn-in Not required. --

4, Seal leak Method 112, Use maximum temperature specified for
test 1/ Test Condition C transformer as bath temperature.

for fine leak.
Test Condition D
for gross leak,

5. Final -= Repeat initial examination and measurements.
measurements Reject criteria: L> 3% for powered toroids
and tests Egres. apped E, H, U/I, and pot cores.

+10% for ungapped E, H, U/I, and pot cores.
DCR > £3%, R
DWY < min specified.
IR < min specified. .
Turns ratio must equal specified value.

LOW POWER PULSE TRANSFORMER SCREENING PER MIL-T-21038

1. Initial -—- 1. Visual examination.
measurements 2. Dielectric withstanding voltage (DWV).

3. Induced voltage.
4, Insulation resistance (IR).
5. DC resistance (DCR).
6. Open circuit inductance (NCL),
7. Leakage inductance.
8. Turns ratio. )

2. Thermal shock - Not réguired.

3. Burn-in MIL-T-21038 para 4.7.2 --

{Gross leak test)

4. Seal leak test|MIL-T-21038 para 4.7.5 --

5. Final - Repeat initial measurements and examinations.
measurements Measure turns ratio and waveform (rise time,
and tests overshoot, droop, backswing, decay time).

Reject criteria:
DCR > £3%,
DWV < min specified.
IR < min specified.
Turns ratio must equal specified value. Wave-
form parameters must not exceed the specified
maximums .

MARKING

A unique marking to signify compliance with these requirements. See para 2.2,

Provided by IHS
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TABLE 3.4. Requirements for Upgrading Grade 2 Resistor Networks
(MIL-R-83401) for Use in Grade 1 Applications

SCREENING PER MIL-STD-202 (100%)

Screen Method ‘Requirements
Thermal shock 107 T.C. B Paragraph 4.6.3 of MIL-R-83401.,
Burn-in 108 MIL-R-83401 (150 hours).
Electrical MIL-R-83401 Shall be within spec limits
- Group A before and after screen.
MARKING
A unique marking to signify compliance with these requirements. See
para 2.2.
PN
Custodian: Preparing Activity:
NASA-NA : NASA-NA
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