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SUBJECT: INSTRUCTIONS FOR EEE PARTS SELECTION, NUMBER: 311-INST-001

SCREENING, AND QUALIFICATION REV: A

1.0 PURPOSE
The purpose of this document is to establish a baseline criteria for the selection, screening
and qualification of Electrical, Electronic, and Electromechanica (EEE) parts intended for
use in GSFC gpace systems. Thiswill assist project managers to develop effective EEE
parts program requirements, based on mission reliability objectives and budget constraints,
and will also assist the contractors and subcontractors in implementing those program
requirements for specific projects.

2.0 REFERENCE
Referenced NASA and military specifications are contained in each of the part type
sections.

3.0 DEFINITIONS
Each part category section includes the required definitions.

4.0 SCOPE

This document establishes criteria for selecting, specifying, sreening, and qualifying EEE
parts to three quality levels based on mission needs (see 6.0). A quality Level 1 part has
the highest level of control, testing, and reliability. Levels of part reliability confidence
decrease by quality level down to Level 3. Certain application specific guidelines,
considered to be sound practices by the parts engineering community, are included where
applicable. However, specific program management requirements are not included in this
document but rather are specified in individual project plans. This document is intended
solely for compliance when specified in GSFC space systemsStatements of Work (SOWSs),
Performance Assurance Requirements (PARSs) or equivalent. Hereafter, any use of the
word “requirement” assumes compliance to this document is mandatory.

EEE part requirements are specified in the following sections for each Federal Stock Class
(FSC):

SECTION PART TYPE ESC
A Capacitors 5910
B Connectors 5935
C Crystal Oscillators 5955
D Diodes and Transistors 5961
E Fiber Optics 60GP (FSG)
F Filters 5915

Page 1 of 6



SUBJECT: INSTRUCTIONS FOR EEE PARTS SELECTION, NUMBER: 311-INST-001

SCREENING, AND QUALIFICATION REV: A

SECTION PART TYPE ESC
G Fuses 5920

H Microcircuits, Hybrid 5962

I Microcircuits, Monolithic 5962

J Magnetics 5950

K Relays 5945

L Resistors 5905

M Thermistors 5905

N Wire and Cable 6145

5.0 RESPONSIBILITIES

Project managers, designers, and manufacturers of GSFC space systems are responsible
for implementing this document when specified (see 4.0).

6.0 INSTRUCTIONS

EEE parts shall be selected, specified, screened, and qualified in accordance wittthe detail
requirements specified in Sections A through N for the applicable part types and quality
levels. Each section contains selection, screening, and qualification tables. Footnotes are
given at the end of each table. All tests shall be performed in the order shown unless
otherwise indicated. Exceptions or additions to the requirements specified in any section
shall be as defined in the Project requirements document. Applicable part quality levels
shall be as defined by the project. Asaguide to project managers, the following are
typical mission characteristics applicable to each quality level:

Level 1: Parts shall be selected and processed to this level for missions requiring the
lowest acceptable level of risk. These programs typically would have high
visibility both within and outside of NASA, and involve multiple,
interrelated objectives which may be difficult to repeat in another mission.
Mission duration is generally equal to or greater than 5 years, with phase
C/D lasting for 2 or more years. The mission requires complete functional
or block redundancy and requires project manager approval of any single
point failures situations.

Level 2: Parts shall be selected and processed to this level for missions with low to
moderate level of risk balanced by cost constraints and mission objectives.
Mission duration of 1-5 years with phase C/D duration of 2-3 years are
typical. The mission may be multiple or single purpose, with a repeat
mission possible. Functional or block redundancy for all primary objectives
in desirable but single string design may be acceptable.

Leve 3 Parts shall be selected and processed to this level for missions where a
moderate level of risk may be acceptable, as permitted by cost constraints.
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SUBJECT:

INSTRUCTIONS FOR EEE PARTS SELECTION, NUMBER: 311-INST-001
SCREENING, AND QUALIFICATION REV: A

These missions are typically for a single purpose or routine mission, with
repeat missions possible. Mission duration isless than 1 year, and phase
C/D lessthan 2 years. Single string design would normally be acceptable.

6.1 SELECTION. EEE parts shall be selected in accordance with the part designation
priorities listed in Table 1 of each section. The character “X” in Table 1 indicates “use as

is’.

Table 1 also indicates when screening (Table 2) and qualification testing (Table 3) are

required for each combination of level and part designation. Part designations are
discussed below in terms of the available procurement methods.

(1)

(2)

(3)

(4)

Military Specification/DESC Drawings Most preferred (“use asis’) parts are
available to military specifications or Standard Military Drawings (SMDs), many
containing at least 2 reliability levels. Table 1 lists the acceptable military levels for the
three GSFC part quality levels. For example, discrete semiconductors are listed as
JANS or JANTXYV, monolithic microcircuits are listed as Class V and Class Q, and
some ceramic capacitors are listed as S, R, P established reliability levels. Not all
military specifications are acceptable for space applications. Unless specifically
allowed in this document, it is the responsibility of the user to ensure that DESC
drawings and other military specifications satisfy the requirements specified herein, or
to perform the additionally required inspections and tests specified herein.

Compliant Non-JAN. This part designation applies only to monolithic and hybrid
microcircuits which are procured as compliant to Paragraph 1.2.1 of Mil-STD-883.
The parts may be manufacturer’s processed parts marked with /883" or otherwise
claim compliance to Paragraph 1.2.1 of Mil-STD-883, or parts procured to Standard
Military Drawing (SMDs), quality Level “M”.

Source Control Drawings (SCDs) This designation includes parts which are procured
to a user controlled specification such asan SCD. These parts are generally not
available to other acceptable procurement methods for a specific part quality level as
indicated in Table 1 of each section. The SCD shall include the screening and
qualification requirements specified in Table 2 and 3 in addition to performance
parameters, absolute maximum ratings, case outline, terminal description, and other
unigue requirements. The testing required by the SCD isto be performed by the
manufacturer and does not have to be repeated by the user. If an acceptable
government controlled specification is not available for Level 1 programs, an SCD is
required.

Manufacturer High Reliability. This part designation includes parts intended for high
reliability applications which are procured to a manufacturer controlled test program
as described in the manufacturer’s catalog. They are controlled only by the
manufacturer, who assigns them a special part number and provides a certificate of
compliance that they have been tested as advertised. The manufacturer’s hi-rel
program is usually based on Mil-Std-883 equivalent or EIA/JEDEC approved test
methods. However it is the responsibility of the user to verify that testing meets the
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SUBJECT: INSTRUCTIONS FOR EEE PARTS SELECTION, NUMBER: 311-INST-001

SCREENING, AND QUALIFICATION REV: A

6.2

6.3

requirements specified herein. If the manufacturer’s program does not meet the
requirements, then a SCD is required for this type of part.

(5) Commercial. For the purpose of GSFC parts programs, this part designation
represents all parts which do not conform to the categories above. This category is
generaly divided into commercial/industrial and commercial/consumer parts.
Commercial/consumer parts should be avoided in space applications. Some high
reliability commercial parts, such as Automotive Quality System (AQS) parts, may be
acceptable for space applications. It isthe responsibility of the user to understand and
document the applicable specification or test plan requirements.

SCREENING. Screening tests are intended to remove nonconforming parts, parts with
random defects, or parts likely to experience infant mortality, from an otherwise
acceptable lot and thus increase confidence in the reliability of the parts selected for use.
Screening tests shall be performed on flight parts in accordance with the requirements of
Table 2 of each applicable section. These test are in addition to tests performed by the
manufacturer for each part designation. Screening tests shall be performed in the order
shown unless otherwise indicated. The user is responsible for specifying device unique
requirements, if any.

QUALIFICATION. Qualification testing consists of mechanical, electrical, and
environmental inspections and is intended to verify that materials, design, performance,
and long term reliability of the part are consistent with the specification and intended
application, and to assure that manufacturer processes are controlled from lot to lot.
Qualification testing shall be performed in accordance with the requirements of Table 3 of
each section. Quadlification tests shall be performed in the order shown unless otherwise
indicated. Qualification is considered destructive and samples shall be segregated from
flight parts. The required sampleisindicated by a quantity (accept number) or Lot
Tolerance Percent Defective (LTPD). Qualification by usage history or similarity to
qualified parts may be acceptable as discussed below.

(1) History. A part can be considered qualified if it has been successfully used in (a)
applications identical to that proposed (heritage design) or (b) applications different
than that proposed, if the application, including derating and environmental conditions,
is fully documented and is more severe than the proposed application. The part must
have been used 2 years minimum total operating timein orbit. The part must have
been built by the same manufacturer in the same facility using the same materials and
processes to an equivalent SCD. It isthe responsibility of the user to have such
evidence documented.

(2) Similarity. A part can be considered qualified if it is similar to a part for which
gualification test data exists, and the test data (a) satisfies the requirements specified
herein for the applicable part level, and (b) is available and is less than 2 years old
relative to the lot date code of flight parts. In order to be considered similar, the part
shall be made by the same manufacturer on the same manufacturing line, or on aline
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with only minor differences, and these differences shall be documented and shown to
represent no increased reliability risk.

(3) Existing Test Data Parts can be qualified by existing test data which meets the
requirements specified herein when so indicated in Table 3.

(@) Lot Specific Dataindicates that flight parts have the same lot date code as the
qualification samples. Lot specific datais always acceptable in place of
qualification testing when it meets the requirements specified herein.

(b) Generic Datais an acceptable basis for qualification if it is less than one year old
relative to the lot data code of flight parts, and is acquired and reviewed for
acceptability by the user. The user shall also verify that the datais representative
of flight parts. e.g., built in the same facility using identical or equivalent
processes.

6.4 AUDITSAND CUSTOMER SOURCE INSPECTION (CSl)

(1) Audits Audits are not a requirement of this document. However, for Level 1 and
Level 2 parts, asite visit to assess the manufacturer’ s capability in satisfying the
requirements specified herein is recommended for unproven manufacturers. The term
“unproven” means that the user has not previously procured parts from the
manufacturer, or that the manufacturer has not established a history of supplying
reliable parts for space applications. The user is encouraged to consult the NASA
Core Suppliers List (CSL) on the World Wide Web for technology, process, and audit
information on approved suppliers, and audit/CSI requirements for “unproven”
manufacturers. The address is http://arioch.gsfc.nasa.gov.

(2) Customer Source Inspection (CSI) CSl is not a requirement of this document, but is
recommended for unproven parts intended for usein Level 1 and Level 2 applications,
and for parts of manufacturers with a known problem history. CSI is most effectively
performed at precap visual inspection and at final electrical test and data/traveler
review. If CSl isused as a substitute for required data (i.e., datais reviewed at the
manufacturer’s facility rather then acquired by the user), then the CSl shall be fully
documented in atrip report. This should summarize the data and reference
manufacturer test reports by number.

6.5 PARTS CONTROL BOARDS (PCBs) When PCBs are imposed by the project PAR or
implemented by the contractor (user), all parts which are not designated “use asis’ in
Table 1 of each part category section shall be reviewed for compliance to established
criteria by the PCB. Review information shall include specifications, screening and
gualification plans, supporting data, and application requirements required to determine
acceptability.
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TABLE1 CAPACITOR REQUIREMENTS 1/ (Pagel of 2)

FAILURE RATE LEVEL
REQUIRED 2/
Part Family Capacitor Styleand Type Refer ence Specification Level 1 Level 2 Level 3
CERAMIC
CCR Encapsul ated MIL-C-20 Sel R 6/ P
CKR Encapsulated, Feed-Thru MIL-C-39014 3/ 6/ Sel R
CKS Encapsulated / Chip MIL-C-123 X X X
CDR Chip MIL-C-55681 Se/ R 6/ P
HVR High Voltage MIL-C-49467 S R P
PC Variable (Non-ER) MIL-C-14409 3/ 3/ X
cVv Variable (Non-ER) MIL-C-81 3/ 3/ X
CPC Single Plate MIL-C-49464 S R P
SMPS Stacked Chips DESC 87106 3/ 3/ 3/
SCD 4 4/ 4/
Commercial 4/ 4/ 4/
TANTALUM _
CSR Solid MIL-C-39003 C5l B B
CSS Solid MIL-C-39003 C B B
CWR Chip (Solid) MIL-C-55365 csl B B
CLR Foil (Wet) MIL-C-39006 R P P
SCD 4/ 4/ 4
Commercial 4/ 4/ 4/
MICA
CMS Fixed, High Reliability MIL-C-87164 X X X
CMR Fixed, Established Reliability MIL-C-39001 3/ 3/ R
SCD 4 4 4
Commercial 4/ 4/ 4
Notes at end of Table 1
Section A 311-INST-001
Capacitors Page 1 of 22 Revision A (08/96)



TABLE1 CAPACITOR REQUIREMENTS (Page 2 of 2)

FAILURE RATE LEVEL
REQUIRED 2/
Part Family Capacitor Styleand Type Refer ence Specification Level 1 Level 2 Level 3
PAPER OR
PLASTIC FILM
CQR Foil, Hermetically Sealed MIL-C-19978 3/ 3/ R
CHR Metallized, Hermetically Sealed, MIL-C-39022 3/ 3/ R
DCand AC
CHS Supermetallized, Hermetically Sealed, DC | MIL-C-87217 X X X
CRH Metallized, Hermetically Sealed, MIL-C-83421 S R R
DC,AC,orDCand AC
SCD 4 4 4
Commercial 4/ 4/ 4/
GLASS
CYR Established Reliability MIL-C-23269 S R P
SCD 4 4 4
Commercial 4/ 4/ 4/
Notes:
1/ Refer to paragraph 6.0, INSTRUCTIONS, pages 2 through 5, for general part requirements applcable to all part types.
2/ TheFRL lettersindicate "use asis" for the specified grade level. When capacitors can be purchased to acceptable specifications which do not include
FRLs, an "X" indicates use asis. FRLs are not applicable (N/A) for capacitors procured to SCDs or commercial capacitors.
3/ Capacitors shall meet the screening and qualification requirements of Tables 2 and 3. Any screening or qualification tests required by the procurement
specification do not have to be repeated.
4/  Capacitors procured to SCDs and commercial capacitors shall meet the screening and qualification requirements of Tables 2 and 3.
5/ Surge current testing in accordance with MIL-C-39003/10 is required.
6/  For 10 volt applications or less, capacitors shall be rated for 100 volts. If 50 volt rated parts are used, capacitors shall be screened in accordance with
MIL-C-123, Group B, Subgroup 2.
Section A 311-INST-001

Capacitors
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Table2 CAPACITOR SCREENING REQUIREMENTS (Page 1 of 3)

Part Type/ Level
Test Methods, Switch
Conditionsand RFI Mode
I nspection/Test Requirement 1/ Ceramic Plastic Tantalum Glass Mica Variable Feed- Power
Thru Supply
1 2 3 2 3|1 2 3]1 2 3|1 2 31 2 3 2 1 2
1. a Visua and Optional for al grades.
mechanical Same as step 10 and
Examination. step 5.
b. Electrical
M easurements
2. Thermal Shock MIL-STD-202, Method | X X X X X X X X X X X X X X
107, Condition B, -
55°C to +125°C
3. Voltage Conditioning 2 x Rated Voltage,
(Burn-In) 125°C, 160 hours X X X X
125°C, 96 hours X X X X
125°C, 48 hours X X
140% rated voltage, X X X X
125°C, 48 hours
1.2 x rated AC voltage
at maximum rated
frequency
160 hours X
96 hours X
48 hours
Rated voltage 85°C
48 hours X X X
3 x rated voltage room
temp., 48 hours X X
Notes at end of Table 2
Section A 311-INST-001
Capacitors Page 3 of 22 Revision A (08/96)




Table2 CAPACITOR SCREENING REQUIREMENTS (Page 2 of 3)

Part Type/ Level
Test Methods, Switch
Conditionsand RFI Mode
I nspection/Test Requirement 1/ Ceramic Plastic Tantalum Glass Mica Variable Feed- Power
Thru Supply
1 2 3 2 3|1 2 3]1 2 3]1 2 3|1 2 31 2 3]1 2 3
4. Surge Current MIL-C-39003/10 X
5. High Impedance temp. | 5 cycles, -55°C to
and voltage ramp 2/ 100°C in accordance
with
MIL-C-87217 4.7.4
6. Electrical measurements | Asspecified. 3/
Capacitance MIL-STD-202, X X X X X|X X X|X X X|X X X|X X X|X X X|X X X
M ethod 305
Dissipation Factor X X X X X[X X XX X X|X X X[X X X[X X X|X X X
DWV MIL-STD-202, Method X X X X XX X XX X XX X X[X X X[X X X|X X X
301
Insulation Resistance 1 MIL-STD-202, Method X X X X X X X X X XX X X[|[X X X[X X X
302
Insulation Resistance 2 Repeat at 125°C X X X X X X X
DC Leakage 1 MIL-STD-202, Method X X X
301
DC Leakage 2 Repeat at 85°C X
Equivalent Series X X
Resistance
Quality Factor X X X
Driving Torque X X
Insertion Loss X X X
7. Percent Defective 5% X X X X X X X
Allowable 10% X X X X X X X X
20% X X X X X X X X
Notes at end of Table 2
Section A 311-INST-001
Capacitors Page 4 of 22 Revision A (08/96)




Table2 CAPACITOR SCREENING REQUIREMENTS (Page 3 of 3)

Part Type/ Level
Test Methods, Switch
Conditionsand RFI Mode
I nspection/Test Requirement 1/ Ceramic Plastic Tantalum Glass Mica Variable Feed- Power
Thru Supply
1 2 3|11 2 1 2 3]1 2 3|1 2 3(1 2 3|1 2 1 2 3
8. Partia Discharge 4/ MIL-C-49467 X
Appendix B
9. Sed Test (Hermetic MIL-STD-202,
Types Only) Method 112
Gross Lesk Condition A or B X X X X X X
Fine Lesk Condition C X X X
10. Radiographic Inspection | MSFC-STD-355C X X X X X X X
11. Visual and Mechanical Dimensions, Marking, X X X X X X X X X X X X X X X X
Examination Workmanship
12. Humidity Steady State, MIL-STD-202, Method
Low Voltage 5/ 103, Condition A and 13(0) 5(0)
MIL-C-123, Pargraph 5(0) 5(0)
4.6.16.1
Notes:

2/ Required only for metallized polycarbonate low energy, high impedance capacitors similar to those specified by MIL-C-87217.

1/ User should refer to the nearest equivalent military specification listed in Table 2A if required for better definition of testing requirements.

3/ Itistheresponsibility of the user o define minimum and maximum values for each parameter (pass/fail criteria) and delta criteria, if applicable. These
values should be based on the nearest equivalent military specification, manufacturer specifications, or the application, whichever is most stringent.

performed by the manufacturer. If performed only by the user, it could result in a high probability of failure.

Section A
Capacitors

Page5 of 22

5/ Required only for capacitors with applied voltage of 10 volts or less. Parts shall be tested with zero failures allowed.

4/  Required only for high voltage capacitors similar to those specified by MIL-C-49467. This test requirement may affect capacitor design and should be
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Table2A EQUIVALENT MILITARY SPECIFICATIONS

Ceramic Glass

MIL-C-123 MIL-C-23269
MIL-C-39014
MIL-C-49467 Multilayer, High Voltage Mica
MIL-C-55681 Chip, Multiple Layer MIL-C-39001
MIL-C-49464 Chip, Parallel Plate MIL-C-87164

Plastic (Paper Plastic) Filter
MIL-C-55514  Nonmetal MIL-C-83439 EMI Suppression
MIL-C-83421 Metallized, Hermetic MIL-F-28861
MIL-C-87217  Supermetallized, Low Energy High Impedance

Variable

MIL -C-14409 Piston,Tubular Trimmer

Tantalum

MIL-C-39003 Solid Electrolyte
MIL-C-39006 Nonsolid Electrolyte
MIL-C-83500 Nonsolid Electrolyte
MIL-C-55365  Chip

Switch M ode Power Supply
DESC 87106

Section A
Capacitors
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Table3A CERAMIC CAPACITOR QUALIFICATION REQUIREMENTS 1/ 6/ (Page 1 of 3)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions and L evel
5/ Requirements Notes 1 2 3
Group 1 Table 2 100% 100% 100%
Screening to Table 2 1 2/ X X X
Group 2 12(1) 6(1)
Voltage/Temperature Capacitance change over the range of temperatures 2/ X X
Limits and voltages specified shall not exceed limits of
specification
Temperature Coefficient | Capacitance change over the range of temperatures 2/ X X
and Drift specified shall not exceed limits of specification
Series Resonance Refer to Electronics Industry Association 2/ X X
(When required by EIA RS-483
application)
Group 3 12(0) 6(1) 6(0)
Terminal Strength MIL-STD-202, Method 211 2/, 4/ X X
Condition A (all leaded devices)
Condition C (radial leaded and DIP devices only)
Condition D (axial leaded devices only)
Resistance to Solder Heat | MIL-STD-202, Method 210 2/ X X
Condition C (chips), Condition G (leaded)
IR, DC and DF to specification
Notes at end of Table 3A
Section A 311-INST-001
Capacitors Page7 of 22 Revision A (08/96)




Table3A CERAMIC CAPACITOR QUALIFICATION REQUIREMENTS 1/ 6/ (Page?2 of 3)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions and Level
5/ Requirements Notes 1 2
Moisture Resistance MIL-STD-202, Method 106 2/ X X (0)
20 cycles (1¥ 10 cycles with Vrated applied)
DWV, IR and DC to specification
MIL-STD-202, Method 103
Condition B, No bias
DWV, IR and DC to specification
Group 4 12(0) 6(0)
Humidity, Steady State, MIL-STD-202, Method 103 2,7/ X X
Low Voltage Vtest =1.3+ 0.25Vdc
(When required by IR, DC, and DF to specification
application)
Group 5 5(0) 3(0)
Solderability MIL-STD-202, Method 208 2/ X X
Destructive Physical EIA RS-469 2/ X
Analysis
Group 6 8/ 44(0) or 22(0) | 44(1) or 22(1)
Life MIL-STD-202, Method 108 2/ X X
(at elevated temp.) Ttest = maximum operating temperature
Vtest = 2 x Vrated
Duration: Hours 2000 1000
IR, DC, and DF to specification
Partial Discharge High Voltage Types (only) 2/, 3/ X X

(AC Corona) MIL-C-49467 Appendix B
Corona Inception V oltage to specification
Notes at end of Table 3A
Section A 311-INST-001
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Notes.

y

I

3/
4/
5/

6/
7/
8/

Qualification shall consist of the tests specified in Table 3A in the order as shown. All parts submitted for qualificationesting shall be subjected to
screening tests. These sample units shall then be divided as shown in Table 3A for Groups 3 through 7 and subjected to the tests for their particular
group. The user must subject an appropriate number of samples to screening tests to meet the PDA requirement and still have enough passing samples
for Groups 3 through 7.

It is the responsibility of the user to specify the appropriate test conditions and define the pass/fail criteriafor each inspection. These values shall be
based on the nearest equivalent military specification, the manufacturer’s specification, or the application, whichever is most severe. Refer to Table 1 for
the nearest equivalent military specification.

Thistest is applicable to high voltage styles only.
Thistest is not applicable to chip capacitors.

Qualification tests which are performed to the nearest equivalent military specification, using grouping and sample sizes from the military specification, are acceptable if
they satisfy the minimum requirements specified in Table 3A

Generic 2 datais an acceptable basis for qualification for the indicated tests.
Humidity steady state, low voltage test is applicable for parts being used in low voltage applications (< 10 Vdc).
When qualifying arange of capacitance values and voltage ratings, quantities for the life test group shall be selected as follows:

If Qualifying: Select:

Risk Level 1 and 2

A single value and voltage rating 22 parts of the same value and voltage rating

A range of values in a single voltage rating 11 parts of the highest value and 11 parts of the lowest value in the range

A range of valuesin arange of voltageratings 11 parts of the highest value and 11 parts of the lowest value in the highest voltage rating

11 parts of the highest value and 11 parts of the lowest value in the lowest voltage rating

Risk Level 3
A single value and voltage rating 10 parts of the same value and voltage rating
A range of valuesin a single voltage rathg 5 parts of the highest value and 5 parts of the lowest value in the range
A range of values in arange of voltageratings 5 parts of the highest value and 5 parts of the lowest value in the highest voltage rating
5 parts of the highest value and 5 parts of the lowest value in the lowest voltage rating

Section A 311-INST-001
Capacitors Page9 of 22 Revision A (08/96)



Table3B TANTALUM CAPACITOR QUALIFICATION REQUIREMENTS 1/,5/ (Page1l of 4)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions and Notes L evel
4/ Requirements 2/ 1 2 3

Group 1 100% 100% 100%
Screening to Table 2 1/ 2/ X X X
Group 2 12(0) 6(1) 6(1)
Shock MIL-STD-202, Method 213 2,3 X X X
(Cavity devices only)

Wet dugs

Level 1and 2: Cond. D (500 G's)

Level 3: Cond. 1 (100 G's)

Dry dugs

Level 1,2and 3: Cond. | (100 G's)

No intermittent contacts greater than 0.5 ms
Vibration, High MIL-STD-202, Method 204 2,13 X X X
Frequency Two axes, 4 hours each axis
(Cavity devices only)

Wet dugs

Level 1and 2: Cond. H (80 G's)

Level 3: Cond. D (20G’s)

Dry dugs

Level 1,2and 3: Cond. D (20G’s)

No intermittent contacts greater than 0.5 ms

DCL, DC and DF to specification
Vibration, Random MIL-STD-202, Method 214 20,13 X X
(Wet dlug styles only) Condition 1K for 1.5 hoursin each of three mutually

perpendicular directions.

No intermittent contacts greater than 0.5 ms

DCL, DC and DF to specification
Notes at the end of Table 3B
Section A 311-INST-001
Capacitors Page 10 of 22 Revision A (08/96)




Table3B TANTALUM CAPACITOR QUALIFICATION REQUIREMENTS 1/, 5/ (Page 2 of 4)

Quantity (Accept Number)
I nspection/Test Test Methods, Conditions and Notes L evel
4/ Requirements 2/ 1 2 3
Group 3 5(0) 3(0)
Solderability MIL-STD-202, Method 208 2/ X X
Terminal Strength MIL-STD-202, Method 211 21,13 X X
Condition A
Condition B
Group 4 12(1) 6(1) 6(1)
Resistance to Solvents MIL-STD-202, Method 215 2/ X X
Resistance to Solder Heat | MIL-STD-202, Method 210 2/ X X
Condition C (chips), Condition G (leaded)
IR, DC and DF to specification
Moisture Resistance MIL-STD-202, Method 106 2/ X X
20 cycles (1* 10 cycles with 6 Vdc applied)
DWV, IR and DC to specification
MIL-STD-202, Method 103 X
Condition B, No bias
DWV, IR and DC to specification
Notes at the end of Table 3B
Section A 311-INST-001
Capacitors Page 11 of 22 Revision A (08/96)




Table3B TANTALUM CAPACITOR QUALIFICATION REQUIREMENTS 1/,5/ (Page 3 of 4)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions and Notes L evel
4/ Requirements 2/ 1 2
Group 5 12(1) 6(1)
Stability at Low and High | In accordance with MIL-C-39003 2/ X X
Temperature
DCL, C, and DF shall be within specification at the
applicable test temperature
Surge Voltage Wet Slugs 2/ X X
In accordance with MIL-C-39006
Dry Slugs
In accordance with MIL-C-39003
Chips
In accordance with MIL-C-55365
Reverse Voltage Vtest = Reverse voltage rating (\VV dc) 2/ X X
(Polarized wet slug styles | Ttest = 85°C
only) Duration: Hours 125 48
DCL, DC and DF to specification
Group 6 6/ 44(0) or 22(0) 44(1) or 22(1)
Life MIL-STD-202, Method 108 2/ X X
(at elevated temp.) Ttest = 85°C
(Dry dlug styles only) Vtest = Vrated
Duration: Hours 2000 1000
DCL, DC and DF to specification
AC RippleLife MIL-STD-202, Method 108 2/ X X
(Wet dlug styles only) Ttest = 85°C
Vtest = Vrated + Rated Ripple Current at 40 kHz
Duration: Hours 2000 1000
DCL, C and DF to specification
Notes at end of Tabe 3B
Section A 311-INST-001
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Table3B TANTALUM CAPACITOR QUALIFICATION REQUIREMENTS 1/,5 (Page4 of 4)

Notes.

y

Qualification shall consist of the tests specified in Table 3B in the order as shown. All parts submitted faualification testing shall be subjected to screening tests.
These sample units shall then be divided as shown in Table 3B for Groups 3 through 7 and subjected to the tests for their particular group. The user must subject an
appropriate number of samples to screening to meet the PDA requirement and still have enough passing samples for Groups 3 through 7.

2/ Itistheresponsibility of the user to specify the appropriate test conditions and define the pass/fail criteria for each inspection. These vauishall be based on the nearest
equivalent military specification, the manufacturer’s specification, or the application, whichever is most severe. Refer to Table 1 for the nearest equivalent military
specification.

3/ Thistest isnot applicable to chip capacitors.

4/ Qualification tests which are performed to the nearest equivalent military specification, using grouping and sample sizes from the military specification, are acceptable if
they satisfy the minimum requirements specified in Table 3B.

5/ Generic dataisan acceptable basis for qualification for the indicated tests.

6/ When qualifying a range of capacitance values and voltage ratings, quantities for the life test group shall be selected as follows:

If Qualifying: Select:
Risk Level 1 and 2
A single value and voltage rating 22 parts of the same value and voltage rating
A range of values in a single voltage rating 11 parts of the highest value and 11 parts of the lowest value in the range
A range of valuesin arange of voltageratings 11 parts of the highest value and 11 parts of the lowest value in the highest voltage rating
11 parts of the highest value and 11 parts of the lowest value in the lowest voltage rating
Risk Level 3
A single value and voltage rating 10 parts of the same value and voltage rating
A range of values in a single voltage rating 5 parts of the highest value and 5 parts of the lowest value in the range
A range of values in arange of voltage ratings 5 parts of the highest value and 5 pats of the lowest value in the highest voltage rating
5 parts of the highest value and 5 parts of the lowest value in the lowest voltage rating
Section A 311-INST-001
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Table3C PLASTIC FILM CAPACITOR QUALIFICATION REQUIREMENTS 1/, 5/ (Page1 of 3)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions and Notes L evel
4/ Requirements 2/ 1 2 3
Group 1 100% 100% 100%
Screening to Table 2 Table 2 1/ 2/ X X X
Group 2 12(0) 6(0) 6(0)
Vibration, High MIL-STD-202, Method 204 2/ X X X
Frequency
(Cavity devices only) Level 1 and 2: Condition E (50 G'S)
Level 3: Condition D (20 G’s)
Two axes, 4 hours each axis
Vtest =0.5x Vrated + 1.0 Vrmsat 1 kHz
No intermittent contacts in excess of 0.5 ms.
Group 3 12(0) 6(0) 6(0)
Shock MIL-STD-202, Method 213 2/ X X
(Cavity devices only) Condition |
Vtest = 0.5 x Vrated
No intermittent contacts in excess of 0.5 ms.
Resistance to Solder Heat | MIL-STD-202, Method 210 2/ X X
Condition G
IR, DC and DF to specification
Moisture Resistance MIL-STD-202, Method 106 2/ X X
Vtest = Vrated (100 Vdc maximum) for 50% of parts.
Vibration is applicable during step 7.
DWV, IR, DC and DF to specification
MIL-STD-202, Method 103
Condition B, No bias X
DWV, IR and DC to specification
Notes at the end of Table 3C
Section A 311-INST-001
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Table3C PLASTIC FILM CAPACITOR QUALIFICATION REQUIREMENTS 1/, 5/ (Page 2 of 3)

QUANTITY (ACCEPT NUMBER)

INSPECTION/TEST TEST METHODS, CONDITIONS AND NOTES LEVEL
4/ REQUIREMENTS 2/ 1 2 3
Group 4 5(0) 3(0)
Solderability MIL-STD-202, Method 208 2/ X X
Terminal Strength MIL-STD-202, Method 211 2/, 3/ X X
Condition A (all leaded devices)
Condition C (radial leaded devices only)
Condition D (axial leaded devices only)
Resistance to Solvents MIL-STD-202, Method 215 2/ X X
Group 5 6/ 44(0) or 22(0) 44(1) or 22(1) | 20(1) or 10(1)
Temperature Coefficient | Capacitance change over the range of temperatures 2/ X
specified shall not exceed limits of specification
Life MIL-STD-202, Method 108 2 X X
(Accelerated) Ttest = 100°C
Vtest = 1.4 x Vrated
Duration: Hours 2000 1000
IR, DC, and DF to specification
Group 6 6(0)
Vibration, Random MIL-STD-202, Method 214 2/, 13 X

(Hermetically sealed

Condition 11K for 15 minutes in each of two mutually

styles only) perpendicular directions.
Vtest=1Vrmsat 1 kHz
No intermittent contacts greater than 0.5 ms
DCL, DC and DF to specification
Notes at the end of Table 3C
Section A 311-INST-001
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Table3C PLASTIC FILM CAPACITOR QUALIFICATION REQUIREMENTS 1/, 5/ (Page 3 of 3)

Notes.

i

Qualification shall consist of the tests specified in Table 3C in the order as shown. All parts submitted for qualification testing shall be subjected to
screening tests. These sample units shall then be divided as shown in Table 3C for Groups 3 through 7 and subjected to the tests for their particular
group. The user must subject an appropriate number of samples to screemomg tests to meet the PDA requirement and still have enough passing samples
for Groups 3 through 7.

2/ Itistheresponsibility of the usa to specify the appropriate test conditions and define the pass/fail criteriafor each inspection. These values shall be
based on the nearest equivalent military specification, the manufacturer’s specification, or the application, whichever is most severe. Refer to Table 1 for
the nearest equivalent military specification.

3/  Thistestisnot applicable to chip capacitors.

4/ Quadlification tests which are performed to the nearest equivalent military specification, using grouping and sample sizes from thenilitary specification,
are acceptable if they satisfy the minimum requirements specified in Table 3C.

5/ Generic datais an acceptable basis for qualification for the indicated tests.

6/ When qualifying arange of capacitance values and voltage ratings, quantities for the life test group shall be selected as follows:

If Qualifying: Select:
Risk Level 1 and 2
A single value and voltage rating 22 parts of the same value and voltage rating
A range of valuesin a single voltage rating 11 parts of the highest value and 11 parts of the lowest value in the range
A range of valuesin arange of voltage ratings 11 parts of the highest value and 11 parts of the lowest value in the highest voltage rating
11 parts of the highest value and 11 parts of the lowest value in the lowest voltage rating
Risk Level 3
A single value and voltage rating 10 parts of the same value and voltage rating
A range of values in a single voltage rating 5 parts of the highest value and 5 parts of the lavest value in the range
A range of valuesin arange of voltage ratings 5 parts of the highest value and 5 parts of the lowest value in the highest voltage rating
5 parts of the highest value and 5 parts of the lowest value in the lowest voltage rating
Section A 311-INST-001
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Table3D MICA CAPACITOR QUALIFICATION REQUIREMENTS 1/,5/ (Pagel of 3)
Quantity (Accept Number)
I nspection/Test Test Methods, Conditions and Notes L evel
4/ Requirements 2/ 1 2 3
Group 1 100% 100% 100%
Screening to Table 2 Table 2 1/ 2/ X X X
Group 2 6(0) 3(0) 3(0)
Solderability MIL-STD-202, Method 208 2/ X X
Vibration, High MIL-STD-202, Method 204 2,13 X X X
Frequency Condition B (15 G’S)
No intermittent contacts in excess of 0.5 ms
Vibration, Random MIL-STD-202 Method 214 21,13 X X
Condition E of Table 214E-I1
Three axes for 1.5 hours each axis.
No intermittent contacts in excess of 0.5 ms during final
30 minutes of each axis.
Temperature Coefficient | Capacitance change over the range of temperatures 2/ X
and Drift specified shall not exceed limits of specification
Thermal Shock MIL-STD-202, Method 107 2/ X X X
Condition B
except Tmax = maximum operating temperature
Tmin = minimum operating temperature
Level 1: 25 cycles
Level 2: 10 cycles
Level 3: 5cycles
DWV, IR, DC and DF to specification
Notes at the end of Table 3D
Section A 311-INST-001
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Table3D MICA CAPACITOR QUALIFICATION REQUIREMENTS 1/,5/ (Page 2 of 3)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions And Notes L evel
4/ Requirements 2/ 1 2 3
Group 3 12(0) 6(1) 6(0)
Shock MIL-STD-202, Method 213 2/ X X
Condition | (100 G’s)
No intermittent contacts in excess of 0.5 ms
Terminal Strength MIL-STD-202, Method 211 2/, 3/ X X
Condition A
Condition D
Resistance to Solder Heat | MIL-STD-202, Method 210 2/ X X
Condition G
IR, DC and DF to specification
Moisture Resistance Risk Level 1 and 2: 2/ X X (0)
MIL-STD-202, Method 106
Apply Vrated (100 V maximum) to 50% of test parts.
Vibration step not applicable.
IR, DC and DF to specification
Risk Level 3:
MIL-STD-202, Method 103 X
Condition B, No bias
IR, DC and DF to specification
Group 4 6/ 44(0) or 22(0) 44(1) or 22(1) | 20(1) or 10(1)
Life Precondition parts at -55°C for 48 hours minimum. 2/ X X
(Accelerated condition) Ttest = maximum operating temperature
Vtest = 1.5 x Vrated
Duration: Hours 2000 1000
DWV, IR, DC and DF to specification
Notes at the end of Table 3D
Section A 311-INST-001
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Table3D MICA CAPACITOR QUALIFICATION REQUIREMENTS 1/, 5/ (Page 3 of 3)

Quantity (Accept Number)
I nspection/Test Test Methods, Conditions And Notes L evel
4/ Requirements 2/ 1 2 3
Group 5 5(0) 5(0)
Resistance to Solvents MIL-STD-202, Method 215 2/ X X
Notes:

1/ Qudlification shall consist of the tests specified in Table 3D in the order as shown. All parts submitted for qualification testing shall be subjected to

screening tests. These sample units shall then be divided as shown in Table 3D for Groups 3 through 6 and subjected to the tests for their particular
group. The user must subject an appropriate number of samples to screening tests to meet the PDA requirement and still have enough passing samples
for Groups 3 through 6.

2/ Itistheresponsibility of the user to specify the appropriate test conditions and define the pass/fail criteriafor each inspection. These values shall be
based on the nearest equivalent military specification, the manufacturer’s specification, or the application, whichever is most severe. Refer to Table 1 for
the nearest equivalent military specification.

3/  Thistest isnot applicable to chip capacitors.

4/  Qualification tests which are performed to the nearest equivalent military specification, using grouping and sample sizes from the military specification,
are acceptable if they satisfy the minimum requirements specified in Table 3D.

5/ Generic datais an acceptable basis for qualification for the indicated tests.
6/ When qualifying arange of capacitance values and voltage ratings, quantities for the life test group shall be satcted as follows:
If Qualifying: Select:
Risk Level 1 and 2
A single value and voltage rating 22 parts of the same value and voltage rating
A range of valuesin a single voltage rating 11 parts of the highest value and 11 parts of the lowest value in the range
A range of valuesin arange of voltage ratings 11 parts of the highest value and 11 parts of the lowest value in the highest voltage rating
11 parts of the highest value and 11 parts of the lowest value in the lowest voltagerating

Risk Level 3
A single value and voltage rating 10 parts of the same value and voltage rating
A range of valuesin a single voltage rating 5 parts of the highest value and 5 parts of the lowest value in the range
A range of valuesin arange of voltage ratings 5 parts of the highest value and 5 parts of the lowest value in the highest voltage rating
5 parts of the highest value and 5 parts of the lowest value in the lowest voltage rating
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Table3E GLASSCAPACITOR QUALIFICATION REQUIREMENTS 1/, 4/ (Page 1 of 3)

Quantity (Accept Number)

I nspection/Test Test Methods, Conditions and Notes L evel
3 Requirements 2/ 1 2 3
Group 1 100% 100% 100%
Screening to Table 2 Table 2 1 2/ X X X
Group 2 12(0) 6(1)
Thermal Shock MIL-STD-202, Method 107 2/ X X
Condition B
IR, DC and DF to specification
Quality Factor MIL-STD-202, Method 306 2/ X X
Shock MIL-STD-202, Method 213 2/ X X
Condition | (100 G’s)
No intermittent contacts in excess of 0.5 ms
Vibration, High MIL-STD-202, Method 204 2/ X X
Frequency Condition D (20 G's)
No intermittent contacts in excess of 0.5 ms
Group 3 12(1) 6(1)
Solderability MIL-STD-202, Method 208 2/ X X
Terminal Strength MIL-STD-202, Method 211 2/ X (0) X
Condition A (all leaded devices)
Condition C (radial leaded devices only)
Condition D (axial leaded devices only)
Temperature Coefficient | Capacitance change over the range of temperatures 2/ X (0) X
and Drift specified shall not exceed limits of specification

Notes at the end of Table 3E

Section A
Capacitors

Page 20 of 22

311-INST-001
Revision A (08/96)




Table3E GLASSCAPACITOR QUALIFICATION REQUIREMENTS 1/, 4/ (Page 2 of 3)

Quantity (Accept Number)
I nspection/Test Test Methods, Conditions And Notes Risk Leve
3/ Requirements 2/ 1 2 3
Group 4 12(1) 6(1) 6(0)
Resistance to Solvents MIL-STD-202, Method 215 2/ X X
Resistance to Solder Heat | MIL-STD-202, Method 210 2/ X X
Condition G
IR, DC and DF to specification
Moisture Resistance MIL-STD-202, Method 106 2/ X (0) X (0)
20 cycles (1¥ 10 cycles with 100 Vdc applied)
IR, DC and DF to specification
MIL-STD-202, Method 103
Condition B, No bias X
IR, DC and DF to specification
Group 5 5/ 44(0) or 22(0) | 44(1) or 22(0)
Life MIL-STD-202, Method 108 2/ X X
(Accelerated condition) Ttest = 125°C
Vtest = 1.5 x Vrated
Duration = 2000 hours
IR, DC and DF to specification

Notes.

1/ Qudlification shall consist of the tests specified in Table 3E in the order as shown. All parts submitted for qualification testing shall be subjected to

screening tests. These sample units shall then be divided as shown in Table 3E for Groups 3 through 6 and subjected to the tests for their particular

group. The user must subject an appropriate number of samples to screening tests to meet the PDA requirement and still have enough passing samples

for Groups 3 through 6.

It is the responsibility of the user to specify the appropriate test conditions and define the pass/fail criteriafor each inspection. These values shall be

based on the nearest equivalent military specification, the manufacturer’s specification, or the application, whichever is most severe. Refer to Table 1 for

the nearest equivalent military specification.

3/ Qualification tests which are performed to the nearest equivalent military specification, using grouping and sample sizes from the military specification,
are acceptable if they satisfy the minimum requirements specified in Table 3E.

I
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Table3E GLASSCAPACITOR QUALIFICATION REQUIREMENTS 1/, 4/ (Page 3 of 3)

Notes (continued):

4/  Generic dataisan acceptable basis for qualification for the indicated tests.
5/ When qualifying arange of capacitance values and voltage ratings, quantities for the life test group shall be selected as follows:
If Qualifying: Select:
Risk Level 1 and 2
A single value and voltage rating 22 parts of the same value and voltage rating
A range of valuesin asingle voltage rating 11 parts of the highest value and 11 parts of the lowest value in the range
A range of valuesin arange of voltage ratings 11 parts of the highest value and 11 parts of the lowest value in the highest voltage rating
11 parts of the highest value and 11 parts of the lowest value in the lowest voltage rating

Risk Level 3
A single value and voltage rating 10 parts of the same value and voltage rating
A range of valuesin a single voltage rating 5 parts of the highest value and 5 parts of the lowest value in the range
A range of valuesin arange of voltage ratings 5 parts of the highest value and 5 parts of the lowest value in the highest voltage rating
5 parts of the highest value and 5 parts of the lowest value in the lowest voltage rating
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CONNECTORSAND CONTACTS
GENERAL

Refer to paragraph 6.0, INSTRUCTIONS, pages 2 through 5 for general part
requirements applicable to al part types. The following additional information is unique
to this section.

1) Table 1 C provides detailed descriptions of available connectors and contact
configurations as an aid to designers.

2) Visual and mechanical inspection is critical for connectors and Table 4 lists defect
criteriafor each type of connector. Detail reject criteriais given in NASA-MSFC
85M03639. Visual inspection shall verify that connectors/contacts are properly
marked, free of defects and fabricated with good workmanship. Mechanical inspection
shall verify that connectors or contacts satisfy design, construction and dimensional
requirements, and were manufactured with the specified materials and finish.

3) Depending on the application, outgassing, atomic oxygen and ultraviolet radiation
degradation, and residual magnetism may need to be considered in selecting
connectors and contacts for space application. Requirements and recommendations
are provided through out the section.

MATERIALS

Materials are a primary consideration in selecting connectors for space flight application
and the following requirements and guidelines are provided.

(1) Base Materials for Metal Shell Connectors For metal shell connectors, base metals
shall be used which demonstrate low permeability (i.e., resist establishment of
magnetism in the material). Machined aluminum alloy, corrosion resistant steel or
brass are the preferred metals. For connector contacts, copper, beryllium copper or
half hard brass are the preferred metals. In some applications, it may be necessary to
screen connectors and contacts for specific levels of residual magnetism.

(2) Preferred Finishes for Metal Shell Connectors and Contacts Electroless nickel plating
is the preferred finish for circular, general purpose D-Subminiature, and
Microminiature metal shell connectors. Gold over copper flash is the required finish
for D-Subminiature connectors when residual magnetism is a consideration.
Passivated stainless steel or gold is the required finish for coaxial connectors. Gold
plating in accordance with MIL-C-45204, Type I, Grade C, Class 1 (50 micro inches)
is the preferred finish for contacts over the entire contact, including the engagement
area.

(3) Prohibited Finishes for Metal Shell Connectors and Contacts The use of cadmium,
zinc, chemically coated cadmium or zinc, or silver shall not be used as a connector or
contact finish. Silver shall also not be used as an underplate, and shall not be used as a
finish due to corrosion concerns when exposed to atomic oxygen in lower earth orbits.
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(4) Preferred Dielectric Materials Diallyl phthalate (DAP) molding compound, type SDG-
F or type GDI-30F of MIL-M-14, and MIL-M-24519 thermoplastic type GPT-30F
(polyester, glass reinforced), type GST-40F (polyphenylene sulfide, glass reinforced),
or type GLCP-30F (liquid crystalline polyester thermoplastic, glass reinforced) are the
required dielectric insulating materials for multicontact connectors. Diallyl phthalate is
the preferred material for solder applications. PTFE Teflon is the preferred dielectric
material for radio frequency connectors. Reground materials shall not be used. In
genera, the non-metallic materials used in connectors shall be non-combustible or self
extinguishing.

OUTGASSING

Outgassing occurs at lower pressure when unreacted additives, contaminants, absorbed
gasses or moisture can evaporate and condense on cold surfaces causing performance
degradation. Outgassed materials can also become morerigid or brittle. Nonmetallic
materials shall not exceed 1% total massloss (TLM) or 0.1% collected volatile
condensable material when tested in accordance with ASTM-E595. Acceptable materials
should be selected from NASA reference publication 1124 (Outgassing Data for Selecting
Spacecraft Materials) or NASA-M SFC Handbook 527 (Materials Section List for Space
Hardware Systems). However, materials listed as acceptable in these references may have
been baked out for evaluation and the user may have to repeat this processing. Testing
shall be performed in accordance with ASTM-E595 for materials which are not traceable
to the above references. Processing usually consists of a bakeout at 128C and 10° Torr
for 24 hours.

Section B 311-INST-001
Connectors Page 2 of 42 Revision A (08/96)



Notes at end of Table 1A

Section B

TablelA CONNECTOR REQUIREMENTS (Page 1 of 2)

Leve
Selection Priority 1/ 1 2 3

Circular

NASA MSFC 40M3X XXX X X X

NASA SSQ 21635 X X X

MIL-C-38999 2/ 2/ 2/

MIL-C-26482 2/ 2/ 2/

MIL-C-5015 2/ 2/ 2/

SCD 2,3, 4 2,3, 4 2,3

Commercial 2/, 3,4/ 2/, 3,4 2/, 3/
D Subminiature

NASA GSFC S-311-P-4, P-10 X X X

MIL-C-24308 5/, 3/ 51,3/ X

SCD 3/, 4/ 3/, 4/ N/A

Commercial 3/, 4/ 3/, 4/ 3/
Microminiature

MIL-C-83513 3/ 3/ X

SCD 3/, 4/ 3/, 4/ N/A

Commercial 3/, 4/ 3/, 4/ 3/
Printed Circuit

MIL-C-55302 3/ 3/ X

SCD 3/, 4/ 3/, 4/ N/A

Commercial 3/, 4/ 3/, 4/ 3/
Coaxial

MIL-C-39012 2/, 3/ 2/ X

MIL-C-83517 2/, 3/ 2/ X

SCD 2/, 3,4/ 3/, 4/ N/A

Commercial 2/, 3,4/ 3/, 4/ 2/, 3/
EMI Filter Contact

NASA-GSFC S-311-P-626 X X X

SCD 2/, 3,4/ 2/, 3,4/ N/A

Commercial 2/, 3,4/ 2/, 3,4/ 2/, 3/

Connectors and Contacts

Page 3 of 42

311-INST-001
Revision A (08/96)



TablelA CONNECTOR REQUIREMENTS (Page 2 of 2)

Leve
Selection Priority 1/ 1 2 3

Plug-1n Sockets

MIL-C-83734 3/ 3/ X

MIL-C-83502 3/ 3/ X

MIL-PRF-12883 3/ 3/ X

SCD 3/, 4/ 3/, 4/ N/A

Commercial 3/, 4/ 3/, 4/ 4/
Interface

NASA GSFC-S-311-P-718 X X X

NASA SSQ 21637 X X X

Notes:

1/ For adetailed description of available connector and contact configurations, refer to Table 1C.

2/ Circular connectors do not satisfy outgassing requirements of 1% TML and 0.1% CVCM. Other connector types may not meet outgassing requim@ents
depending on configuration. Processing for outgassing control in accordance with Table 2A may be required.

3/ Screeningto Table 2 isrequired.

4/ Quadlification in accordance with Table 3 is required.

5/ Nickel plated connectors are considered suseptible to magnetism. Gold plated connectors are not guaranteed to have low residual magnetism (<200
gamma).

6/  Direct solder attachment of devices with DIP, SIP or small round patterns is preferred over use of plug-in sockets.
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TablelB CONNECTOR CONTACT REQUIREMENTS (Page 1 of 2)

Leve
Selection Priority 1/ 1 2 3
Signal/Power/PC Socket Contacts
NASA-MSFC 40M 39569
NB Types X X X
NASA-MSFC 40M 38277
NLS Types X X X
NASA-GSFC S-311-P-4/10
G10P! & G10S1 (Size 20) X X X
NASA-GSFC S-311-P-4/08
GO8PI & G10S1 (Size 22D) X X X
NASA-GSFC S-311-P-718/2
GPXXX Types X X X
NASA-SSQ 21635
NZGC-C-XX-PB & - SB X X X
NASA-SSQ 21637
NU-C-XX-P&S X X X
MIL-C-39029
M39029/X X-X XX U U U
MIL-C-55302/65
M55302/65-01 & -02 U U U
MIL-S-83505
M83505/X-X XX Types X X X
SCD 4,5/ 4,5/ N/A
Commercial 4/, 5/ 4/, 5/ 4/

Notes at end of Table 1B
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NOTES:

TablelB CONNECTOR CONTACT REQUIREMENTS (Page 2 of 2)

Risk Level (X =UseAsls)

Selection Priority 1/ 1 2 3
Coaxial
NASA-GSFC S-311-P-4/06
GCXX Type 2 X X X
NASA-GSFC S-311-P-718/2
GCXXX, GTXXX, GDXXX X X X
SCD 4/, 5 4/, 5/ N/A
Commercial 4/, 5/ 4/, 5/ 4/
High Voltage
NASA-GSFC-S-311-P-4/06 X X X
GHXX Type 3 Y Y X
SCD 4/, 5 4/, 5/ N/A
Commercial 4/, 5/ 4/, 5/ 4/

1/ Contact marking may not satisfy outgassing requirements of 1% TML and 0.1% CVCM. Otherwise, these contacts are acceptable. When application
requires special processing for outgassing control, color bands shall be omitted from the contacts or low outgassing epoxy inks shall be used. For marking
reguirements, consult reference specification, SCD or manufacturer's drawing/catalog information as necessary. For coaxial and high voltage contacts,
insulator material shall meet 1% TML and 0.1% CVCM requirements when tested in accordance with ASTM-E595.

[ NFNEIANIN
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These coaxial contacts have a 50 ohm impedance and are recommended for frequencies below 1IMHz.
These high voltage contacts are rated 2800VRMS at sea level.
Screening to Table 2H is required.

Qualification to the requirements of Table 3H is required.
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TablelC CONNECTOR DESCRIPTIONS FOR PREFERRED CONNECTORS (Page1 of 4)

Connector Type | Description

D Subminiature Connectors

GSFC
S-311-P-4/07, 311P407 Types

S-311-P-4/09, 311P409 Types

S-311-P4/05, 311P05 Types

S-311-P-10/01, 311P10 Types

S-311-P-10/02, 311P1002 Types

S-311-P-10/03, 311P1003 Types

Military
MIL-C-24308/2 and 4

MIL-C-24308/1 and /3

MIL-C-24308/6 and /8

MIL-C-24308/5 and 7

Polarized Shell, D-Type High Density, Size 22D Crimp
Contacts, Fixed Mount, Non-Magnetic, Gold Finish.

Polarized Shell, D-Type Normal Density Size 20 Crimp
Contacts, Fixed Mount, Non-Magnetic, Gold Finish

Polarized Shell, D-Type Combination Insert, Size 20 Crimp
Contacts and Size 8 Cavities (For Coaxial and High
V oltage Contacts), Fixed Mount, Non-Magnetic, Gold
Finish

Polarized Shell, D-Type, Normal Density Solder Contacts and
Combination Insert Size 20 Solder Contacts with Size 8
Cavities, For Coaxial and High V oltage Contacts, Fixed
Mount Non-Magnetic, Gold Finish

Polarized Shell, D-Type, Normal Density, Size 20 Contacts,
Straight and Right Angle Printed Circuit Terminations

Polarized Shell, D-Type, High Density, size 22D Contacts,
Straight and Right Angle Printed Circuit Terminations

Polarized Shell, D-Type, Receptacles and Plugs, Crimp
Contacts, Standard and High Density, Fixed and Float
Mount Types, Nickel Finish

Polarized Shell, D-Type Receptacles and Plugs, Solder
Contacts, Standard Density, Fixed Mount, Nickel Finish

Polarized Shell, D-Type Receptacles and Plugs, Crimp
Contacts, Standard and High Density, Fixed and Float
Mount Types, Gold Finish, Brass Shell

Polarized Shell, D-Type Receptacles and Plugs, Solder Contact,
Standard Density, Fixed Mount, Gold Finish, Brass Shell

Microminiature Connectors

Military
MIL-C-83513/1 and /2, Plugs and Receptacles, Solder Contacts, Metal Shell, Nickel
M83513/01 and /02 Types Finish
MIL-C-83513/3 and /4, Plugs and Receptacles, Pre-Wired Crimp Contacts, Metal Shell,
M83513/03 and /04 Types Nickel Finish
MIL-C-83513/8 and /7, Plugs and Receptacles, Solder Contacts, Plastic Shell
M83513/06 and /07 Types
MIL-C-83513/8 and /9, Plugs and Receptacles, Pre-Wired Crimp Contacts, Plastic
M83513/08 and 09 Types Shell
MIL-C-83513/10 thru /21, Plugs and Receptacles, Right Angle PCB Solder Tail Contacts,
M83513/10 thru /21 Types Narrow and Standard Profile, Metal Shell, Nickel Finish
M83513/22 thru /27, Plugs and Receptacles, Straight PCB Solder Tail contacts,
M83513/22 thru /27 Types Metal Shell, Nickel Finish
Notes at end of Table 1C
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TablelC CONNECT

OR DESCRIPTIONS (Page 2 of 4)

Description

Circular Connectors 1/

NASA-MSFC

40M 38277, NLS Type
40M 39569, NB Type
40M 38298, NBS Type
40M 39580, ZG Type

NASA-SPACE STATION

SSQ 21635, NZGL Type

SSQ21635, NATC Type

Military

MIL-C-38999 Series |, MS27XXX Types

MIL-C-38999 SeriesIl, MS27XXX Types
MIL-C-38999 Series |11, D38999/XX Types

MIL-C-38999 Series IV, D38999/XX Types

MIL-C-26482 Series 2, MS 347X Types
MIL-C-5015, MS345X Types

Circular, High Density, Low Silhouette
Circular, High Density
Circular, High Density
Circular, Lever Actuated, Zero Gravity

Circular, Lever Actuated, Zero Gravity
Circular, Three Way Threaded Ratchet Coupling

Miniature, High Density, Scoop-Proof, Bayonet Coupling

Miniature, High Density, Low Silhouette, Bayonet Coupling

Miniature, High Density, Scoop-proof, Three Way Threaded
Ratchet coupling (metric)

Miniature, High Density, Scoop-proof, Breech coupling
(metric)

Miniature, Quick Disconnect, Bayonet Coupling

Threaded Coupling, Crimp Rear-Release Contacts (Use is
limited to inserts with #8 and larger contacts only)

Print

ed Circuit Connectors

Military

10 Thru 70 Contacts on 0.1 Inch Spacing

MIL-C-55302/55

MIL-C-55302/56

MIL-C-55302/57 and /61

MIL-C-55302.58 and /62

MIL-C-55302/63

MIL-C-55302/64

MIL-C-55302/65 and /66

90, 100, 120 and 160 Cont. on .1 Inch
Spacing

MIL-C-55302/59 and /138

MIL-C-55302/60 and /139

100, 122 & 152 contacts on 0.075 Inch
Spacing

MIL-C-55302/190 and /192

MIL-C-55302/191 and /193

Plug, Socket Contacts, Straight

Receptacle, Pin Contacts, Straight

Plug, Pin Contacts, Right Angle

Receptacle, Socket Contacts, Straight

Plug, Pin Contacts, Straight

Receptacle, Socket Contacts, Straight

Receptacle, Straight, Crimp Removable Socket Contacts

Plug, Pin Contacts, Right Angle
Receptacle, Socket Contacts, Straight

Receptacle, Socket Contacts, Straight
Plug, Pin Contacts, Right Angle

Notes at end of Table 1C
Section B 311-INST-001
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TablelC CONNECTOR DESCRIPTIONS (Page 3 of 4)

SMA Series Coaxial 1/ 2/

Military MIL- C-39012
MIL-C-39012/55 and /56
MIL-C-39012/57
MIL-C-39012/58 and /59
MIL-C-39012/60
MIL-C-39012/61
MIL-C-39012/62
MIL-C-39012/79 and /80
MIL-C-39012/81
MIL-C-39012/82

MIL-C-39012/83

MIL-C-39012/93 and /94

Plug, Pin Contact, Cable Mount, Straight and Right Angle

Receptacle, Socket Contact, Cable Mount

Receptacle, Socket Contact, 4 Hole Flange Mount and D-Hole
Jam Nut Mount

Receptacle, Socket Contact, Solder Cup, 2 Hole or 4 Hole Rear
Flange Mount

Receptacle, Socket Contact, Solder Cup, D-Hole Front and Rear
Jam Nut Mount

Receptacle, Socket Contact, Hermetic Seal, Solder Lug, D-Hole
Front and Rear Jam Nut Mount

Plug, Pin Contact, Cable Mount, for Semi-Rigid Cable, Straight
and Right Angle

Receptacle, Socket Contact, Cable Mount, for Semi-Rigid
Cable

Receptacle, Socket Contact, 2 Hole or 4 Hole Flange Mount, for
Semi-Rigid Cable

Receptacle, Socket Contact, D-Hole Rear Jam Nut Mount, for
Semi-Rigid Cable

Receptacle, Socket Contact, Printed Circuit Mount, Straight
and Right Angle

SMA Series Transmission Line

Military MIL-C-83517

MIL-C-83517/2

MIL-C-83517/5

MIL-C-83517/1, /3 and /4

Receptacle, Socket Contact, 2 Hole and 4 Hole Flange Mount,
Solder Tab

Plug, Pin Contact, 2 Hole and 4 Hole Flange Mount, Solder
Tab

Plug, Pin Contact, 4 Hole Flange Mount, Solder Tab

Satellite I nter face Connector s

NASA - GSFC

S-311-P-718/1, 700-42-X-X Type

S-311-P-718/3, 700-42/3-X-X Type
S-311-P-718/5, 700/42/5-X-X Type
S-311-P-718/6, 700-42-6-X-X Type

NASA - SPACE STATION

NU-X-X-O0X-00X-X

Umbilical Interface, Rectangular, Polarized Shell, Rear Release
Contacts, Low Outgassing, Size 1

Umbilical Interface, Rectangular, Polarized Shell, Rear Release
Contacts, EMI Termination, Low Outgassing, Size 1

Umbilical Interface, Rectangular, Polarized Shell, Rear Release
Contacts, EMI Termination, Low Outgassing, Size 2

Umbilical Interface, Rectangular, Polarized Shell, Rear Release
Contacts, EMI Termination, Low Outgassing, Size 3

Umbilical Interface, Rectangular, Low Outgassing, Shell Sizes
1 through 3

Notes at end of Table 1C

Section B
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TablelC CONNECTOR DESCRIPTIONS (Page 4 of 4)

Connector Type

| Description

Filter Connectors

NASA - GSFC
S-311-P-626/01

EMI Contact, Non-Magnetic, D-Subminiature

Connector Contacts

Military
MIL-C-39029, M39029/XX-XXX Types
MIL-C-55302/65, M55302/65-01 and 02

MIL-S-83505, M83505/X-XXX Types

NASA - GSFC
S-311-P-4/10, G10P1 & G10S1 Types

S-311-P-4/08, G10P1 & GO8SL1 Types
S-311-P-4/06, GCXXX and GHXXX Types

S-311-P-718/2, GXXX Type

NASA - SPACE STATION
SSQ 21635, NZGC-X-XX-XX Types
SSQ 21637 NUC-C-XX-X Types

Pins and Sockets, Crimp Removable, Gold Plated
Socket Contacts, Standard or Low Insertion Force for

MIL-C-55302/65 and /66 PC Connectors
Sockets, Printed Circuit

D-Type, Pins and Sockets, Crimp Removable, Gold Plated,
Non-Magnetic, Size 20

D-Type, Pins and Sockets, Crimp Removable, Gold Plated,
Non-Magnetic, Size 22

D-Type, Pins and Sockets, Coaxial and High V oltage (Solder),
Size 8

Contacts, Power, Coaxial, Triaxial or Databus, Pins and
Sockets, for Umbilical interface Connectors

Pins and Sockets, Crimp and Printed Circuit Tail
Pins and Sockets, Crimp, for umbilical interface

Connector Accessories

Military
MIL-C-85049, M85049/XX Types

NASA-GSFC

S-311-P-718/4, GXX Type

NA SA-Spacestation

SSQ 21637, NUA-X-OOX Type

Backshells, with and without Strain Relief, Straight, 45 and
90°, EMI/RFI Shield Terminating and Non-Shield
Terminating, for Circular Connectors and D Subminiature
Connectors.

Backshells, for umbilical interface connectors.

Backshells, for umbilical interface connectors.

Notes.

i

I

@

NASA - MSFC connectors are specially processed for outgassing control. Military connetors require
additional processing for outgassing control.

The use of SMA connectors with captivated center contacts and safety wire holes is recommended for RF

applications.

For radio frequency applications, the use of TNC and N series connectors isdiscouraged due to atomic
oxygen corrosion concerns of the silver plating when used in lower earth orbits.

Section B
Connectors
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Table 2A

SCREENING REQUIREMENTSFOR CIRCULAR CONNECTORS

Test Methods, Conditions,

Quantity (Accept No.)

Inspection / Test and Requirements Level 1 Level 2 Level 3
Visual 13/ Table4 100% 100% 10 % (0)
Min of 3 (0)
Mechanical 13/ Table 4 2(0) 2(0)
Dielectric Withstanding Voltage MIL-STD-1344, Method 3001, room temperature and 2(0) 2(0)
(SeaLeve) 1/ 13/ atmosphere. Magnitude per specified service rating. When no 2 seconds, 2 seconds,
value is specified, a voltage of 500V RMS shall be used. minimum, minimum,
Duration shall be 2 seconds, minimum. Connectors shall be 50% of 50% of
wired and unmated. Simulated contacts and special techniques contacts, contacts,
may be used. Leakage current 2 milliamps, maximum. Six minimum of 2 | minimum of 2
readings, minimum, shall be taken. No evidence of flashover.
Insulation Resistance MIL-STD-1344, Method 3003, Test Condition B, room 2(0) 2(0)
(Room Temperature) 1/ 13/ temperature, wired, and unmated. Simulated contacts and
special techniques may be used. M easurements shall be 5000
megohms, minimum.
Processing for Outgassing Control Notes 2, 3 and Outgassing, page 2. 100% 100% 100%
(When Required by application)
Contact Engagement and Separation MIL-STD-1344, Method 2014. MS3197, test pin shall be 2(0)
Force (In-Process inspection prior to inserted to .7L. Measured forces shall comply with Three contacts
assembly for Nonremovable solder MIL-C-39029, Table IX. per connector,
socket contacts only) minimum
Hermeticity (Air Leakage) (Sealed MIL-STD-1344, Method 1008, Pressure differential across the 100% 100%
Receptacles Only) 13/ connector shall be 1 atmosphere (14.7 PSI). Leakage shall not
exceed 1x107 ATM CM?/Sec or as otherwise specified.
Contact Retention (Push Test) MIL-STD-1344, Method 2007, with an applied load of 6 Ibs 2(0)
(Crimp Removable Contacts Only) size 22D, 7 |bs size 20, 10 Ibs size 16 & larger, axial 50% of
displacement shall not exceed value in reference specification. contacts,
A push test tool may be used. minimum of 2
Notes at end of Table 2H
Section B 311-INST-001
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Table2B SCREENING REQUIREMENTSFOR D-SUBMINIATURE CONNECTORS
(REF MIL-C-24308, S-311-P-4, S-311-P-10) (Page 1 of 2)

Test Methods, Conditions,

Quantity (Accept No.)

Inspection / Test and Requirements Leve 1 Leve 2 Level 3
Visual 13/ Table4 100% 100% 10% (0)
Min of 3 (0)
Mechanical 13/ Table 4 2(0) 2(0)
Dielectric Withstanding Voltage MIL-STD-1344, Method 3001, Condition . Connectors shall 2(0) 2(0)
(SealLeve) 1/ 13/ be unmated. Apply potential per Tables 3 and 4 of MIL-C-
24308 for 10 seconds, minimum.
Insulation Resistance At ambient temperature, test per MIL-STD-1344, Method 2(0)
(Room Temperature) 1/ 13/ 3003, test condition B. Measure between 50% of adjacent pairs
(4 min) and between 50% of contacts adjacent to shell and shell
(6 min). Measurements shall be 5000 megohms min,
unconditioned.
Residual Magnetism Notes 4, 5, 10. 100% 100%
(Non-magnetic Connectors Only)
Mating and Unmating Force MIL-STD-1344, Method 2013. Crimp connectors require 2(0) 2(0)
contacts to be inserted. Force shall comply with MIL-C-24308,
Tablell.
Processing for Outgassing Control Notes 3 & 7 and Outgassing, page 2 100% 100% 100%
(Low Outgassing Applications)
Contact Engagement and Separation MIL-STD-1344, Method 2014. Insert and remove max dia 2(0)
Forces 13/ MS3197 gage pin. Insert min dia gage pin; measure separation 20% of
(Nonremovable Solder Socket Contacts) | during removal of min gage pin. Insert and separate max dia contacts, Four
gage pin three times. During third cycle, measure engagement Min
force. All measurements shall comply with MIL-C-39029,
TableIX.
Notes at end of Table 2H
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Table2B SCREENING REQUIREMENTS FOR D-SUBMINIATURE CONNECTORS
(REF MIL-C-24308, S-311-P-4, S-311-P-10) (Page 1 of 2)

Test Methods, Conditions,

Quantity (Accept No.)

Inspection / Test and Requirements Leve 1 Leve 2 Level 3
Contact Retention (Push Test) MIL-STD-1344, Method 2007. With an applied force of 6 Ibs 2(0)
(Crimp Removable Contacts) for size 22D and 7 |bs for size 20 contacts, apply force in each 20% of
direction along contact axis. Contact displacement shall not contacts, Four
exceed 0.012 inch. A push test tool may be used. Min
Solderability & Resistance to Soldering | MIL-C-24308, paragraph 4.7.26. Test 20%, min of 7. Solder 2(0)
Heat Cup contacts or PC terminations shall be soldered with a pencil
(PC and Solder Contacts) type iron heated to 360°C using SN63 solder per QQ-S-571 for
amin duration of four seconds. Flux with TYPE R or RMA
per MIL-T-14256. There shall be no evidence of damage or
distortion. Solder shall demonstrate proper wetting and
adhesion to all surfaces of the soldercup or PC Termination.
Notes at end of Table 2H
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Table2C SCREENING REQUIREMENTSFOR MICROMINIATURE CONNECTORS (REF MIL-C-83513)

Test Methods, Conditions,

Quantity (Accept No.)

Inspection / Test and Requirements Leve 1 Leve 2 Level 3
Visual 13/ Table4 100% 100% 10% (0)
Min of 3(0)
Mechanical 13/ Table4 2 (0) 2(0)
Dielectric Withstanding Voltage MIL-STD-1344, Method 3001, Condition I, mated or unmated. 100% 2(0)
(SeaLevel) 1/ 14)) Apply for 10 seconds min. Test potentia shall be 600V RM S
(Sea Levd) or as otherwise specified.
Insulation Resistance MIL-STD-1344, Method 3003, test condition B, connectors 2(0)
(Room Temperature) 1/ 13/ mated. M easure between 50% (four min) of adjacent pairs and
between 50% (six min) of contacts adjacent to shell and shell.
M easurements shall be 5000 megohms min, unconditioned.
Low Signal Level Contact Resistance) MIL-STD-1344, Method 3002. Measured Contact Resistances 100% 100%
13/ 15/ shall be in accordance with MIL-C-83513, Table V1.
Environmental conditioning is not required.
Mating and Unmating Force 13/ MIL-STD-1344, Method 2013. Force shall not exceed 10 oz 2(0)
times the number of contacts. Mated dimension shall comply
with MIL-C-83513, figure 1.
Contact Retention/Wire Retention MIL-STD-1344, Method 2007. Apply 3 Ibsto individual wire 2 (0) 20% of
(Prewired Crimp Contacts) pigtails for 6 seconds, min. Load shall not displace contact or Contacts, 7
pull the wire from the crimp contact. min
Solderability & MIL-C-83513, paragraph 4.7.11. Solder using a pencil type 2 (0) 20% of
Resistance to Soldering Heat iron heated to 360°C for 4 seconds per contact. There shall be Contacts, 7
(Soldercup Contact or PC Contacts) no damage or distortion. Compact floating conditions if min
applicable, shall be maintained.
Processing for Outgassing Control Notes 3, 6, 11 and Outgassing, page 2. 100% 100% 100%
(when required)
Notes at end of Table 2H
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Table2D SCREENING REQUIREMENTSFOR PRINTED CIRCUIT CONNECTORS (REF MIL-C-55302)

Test Methods, Conditions,

Quantity (Accept No.)

Inspection / Test and Requirements Level 1 Level 2 Level 3
Visual 13/ Table4 100% 100% 10% (0)
Min of 3 (0)
Mechanical 13/ Table 4 2(0) 2(0)
Dielectric Withstanding Voltage MIL-STD-1344, Method 3001, mated, may be board mounted. Note 16/ 2(0)
(SeaLeve)V/ 13/ 16/ Apply voltage for 60 seconds between closest contacts and All Contacts
between contacts and hardware (guidepins, jackscrews,
jackposts, etc.)
Insulation Resistance MIL-STD-1344, Method 3003, mated and may be board 2(0)
(Room Temperature) 1/ 13/ mounted. Apply pin to pin and pin to hardware of plug.
M easurement shall not be less than 5000 megohms.
Contact Engagement and Separation MIL-STD-1344, Method 2014. Insert MS3197 test pinto a 2(0)
Forces (In process inpection for Socket | depth of .140+ .02 inch. Max engagement force shall be 12 20% of
Contacts) 13/ 0z. per contact (size 22 contacts) for standard force contacts Contacts,
and 4 oz. per contact for low insertion force contacts. Min 3 min
separation force is 0.5 oz. per contact (each type).
Mating 