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PPL-21(GSFC)
Notice 1
May 1996
GSFC Preferred Parts List
TO ALL HOLDERS OF GSFC PPL-21

1. THE FOLLOWING PAGES OF PPL-21 HAVE BEEN REVISED AND SUPERSEDE THE
PAGES LISTED:

SUPERSEDED
NEW PAGE DATE PAGE DATE

iv-a May 1996 NEW PAGE

iv-b May 1996 NEW PAGE

01-1 March 1995 01-1 REPRINTED WITHOUT CHANGE
01-2 May 1996 01-2 March 1995

01-5 March 1995 01-5 REPRINTED WITHOUT CHANGE
01-6 May 1996 01-6 March 1995

01-9 May 1996 01-9 March 1995

01-10 March 1995 01-10 REPRINTED WITHOUT CHANGE
01-11 May 1996 01-11 March 1995

01-12 March 1995 01-12 REPRINTED WITHOUT CHANGE
01-13 May 1996 01-13 March 1995

01-14 March 1995 01-14 REPRINTED WITHOUT CHANGE
02-7 May 1996 02-7 March 1995

02-8 March 1995 02-8 REPRINTED WITHOUT CHANGE
02-13 May 1996 02-13 March 1995

02-14 March 1995 02-14 REPRINTED WITHOUT CHANGE
02-19 March 1995 02-19 REPRINTED WITHOUT CHANGE
02-20 May 1996 02-20 March 1995

02-21 May 1996 02-21 March 1995

02-22 May 1996 02-22 March 1995

02-23 March 1995 02-23 REPRINTED WITHOUT CHANGE
02-24 May 1996 02-24 March 1995

02-25 May 1996 02-25 March 1995

02-26 March 1995 02-26 REPRINTED WITHOUT CHANGE
02-35 May 1996 02-35 March 1995

02-36 March 1995 02-36 REPRINTED WITHOUT CHANGE
05-1 March 1995 05-1 REPRINTED WITHOUT CHANGE
05-2 May 1996 05-2 March 1995

06-1 May 1996 06-1 March 1995

06-2 March 1995 06-2 REPRINTED WITHOUT CHANGE
07-1 May 1996 07-1 March 1995



NEW PAGE

07-2
07-3
07-4
07-13
07-14
07-15
07-16
07-17
07-18
07-19
07-20
08-9
08-10
09-7
09-8
09-9
09-10
09-11
09-12
14-1
14-2
14-3
14-4
16-1
16-2
16-3
16-4
16-7
16-8
16-9
16-10
16-11
16-12
16-13
16-14
16-15
16-16
A-1
A-2
A-5
A-6
A-7

DATE

May 1996
May 1996
March 1995
May 1996
May 1996
May 1996
May 1996
May 1996
May 1996
March 1995
May 1996
March 1995
May 1996
May 1996
March 1995
May 1996
May 1996
May 1996
March 1995
May 1996
March 1995
May 1996
March 1995
May 1996
May 1996
May 1996
May 1996
May 1996
May 1996
May 1996
May 1996
May 1996
March 1995
March 1995
May 1996
May 1996
March 1995
March 1995
May 1996
May 1996
May 1996
March 1995

SUPERSEDED
PAGE

07-2
07-3
07-4
07-13
07-14
07-15
07-16
07-17
07-18
07-19
07-20
08-9
08-10
09-7
09-8
09-9
09-10
09-11
09-12
14-1
14-2
14-3
14-4
16-1
16-2
16-3
16-4
16-7
16-8
16-9
16-10
16-11
16-12
16-13
16-14
16-15
16-16
A-1
A-2
A-5
A-6
A-7

DATE

March 1995

March 1995
REPRINTED WITHOUT CHANGE

March 1995

March 1995

March 1995

March 1995

March 1995

March 1995
REPRINTED WITHOUT CHANGE

March 1995
REPRINTED WITHOUT CHANGE

March 1995

March 1995
REPRINTED WITHOUT CHANGE

March 1995

March 1995

March 1995
REPRINTED WITHOUT CHANGE

March 1995
REPRINTED WITHOUT CHANGE

March 1995
REPRINTED WITHOUT CHANGE

March 1995

March 1995

March 1995

March 1995

March 1995

March 1995

March 1995

March 1995

March 1995
REPRINTED WITHOUT CHANGE
REPRINTED WITHOUT CHANGE

March 1995

March 1995
REPRINTED WITHOUT CHANGE
REPRINTED WITHOUT CHANGE

March 1995

March 1995

March 1995
REPRINTED WITHOUT CHANGE



SUPERSEDED

NEW PAGE DATE PAGE DATE
A-8 May 1996 A-8 March 1995
B-1 March 1995 B-1 REPRINTED WITHOUT CHANGE
B-2 May 1996 B-2 March 1995
C-9 March 1995 C-9 REPRINTED WITHOUT CHANGE
C-10 May 1996 C-10 March 1995
C-13 March 1995 C-13 REPRINTED WITHOUT CHANGE
C-14 May 1996 C-14 March 1995
C-31 March 1995 C-31 REPRINTED WITHOUT CHANGE
C-32 May 1996 C-32 March 1995
C-33 May 1996 C-33 March 1995
C-34 May 1996 C-34 March 1995
C-35 May 1996 C-35 March 1995
C-36 March 1995 C-36 REPRINTED WITHOUT CHANGE
C-43 May 1996 C-43 March 1995
C-44 May 1996 C-44 March 1995
C-45 March 1995 C-45 REPRINTED WITHOUT CHANGE
C-46 May 1996 C-46 March 1995
C-47 March 1995 C-47 REPRINTED WITHOUT CHANGE
C-48 May 1996 C-48 March 1995
E-1 May 1996 E-1 March 1995
E-2 May 1996 E-2 March 1995
E-3 May 1996 E-3 March 1995
E-4 May 1996 E-4 March 1995

2. RETAIN THISNOTICE AND INSERT BEFORE TABLE OF CONTENTS.

3. Holders of PPL-21 will verify that page changes and additions indicated above have been
entered. These notice pages will be retained as a check sheet. This issuance, together with
appended pages, is a separate publication. Each notice shall be retained by the Office of Flight
Assurance Information Center until the PPL is completely revised.

Custodian:

Parts Branch CPL Administrator
Code 311.2

Goddard Space Flight Center
Greenbelt, MD



To: Holders of GSFC Preferred Parts List

From: George Kramer, Jr.
Head, Parts Branch
Office of Flight Assurance

Subject: Issuance of GSFC Preferred Parts List No. 21

The Goddard Space Flight Center Preferred Parts List, PPL-21, supersedes PPL-20, Revision 1.
This latest edition of the PPL is a departure from previous issues in that it combines and updates
information from MIL-STD-975 (NASA Standard Electrical, Electronic, and Electromechanical
{EEE} Parts List) and PPL-20 to create a “stand alone” document. It also incorporates the
screening requirements from GSFC Parts Branch Instruction 311-INST-001 (Instructions for
EEE Parts Selection, Screening, and Qualification) to provide detailed Grade 1 and Grade 2
screening requirements for all part categories. This endeavor has more than doubled the page
count of the PPL, but the user no longer needs to consult MIL-STD-975 to obtain GSFC parts
information. Military specifications and QPLSs still must be consulted for some specific military
part numbers and part availability.

Most part sections and appendices in PPL-21 have been changed. Users familiar with PPL-20 and
MIL-STD-975 should have no problems navigating the new pages. Some of the more significant
changes in PPL-21 include the following:

1. Section 01 (Capacitors)

Preferred capacitors now include al capacitance values within the limits allowed for each
type.

Style CKS07 ceramic capacitors per MIL-C-123/3 are now listed as preferred partsin
capacitance values up to and including 1 microfarad.

The series resistance requirement note for M1L-C-39003 solid tantalum capacitors was
expanded and clarified.

The maximum value for style CKR0O6 ceramic capacitors per MIL-C-39014/2 was
increased to 470,000 picofarads.

Style CWRO09 tantalum chip capacitors per MIL-C-55365 are now listed as preferred
parts.

The following multi-layer chip capacitors per MIL-C-55681 have been added to the PPL
in order to increase the available capacitance range: styles CDR31, CDR32, CDR33,
CDR34, and CDR35

2. Section 02 (Connectors)

The section has been expanded from nine to forty pages and lists all preferred
connectors. Some military specified connectors are no longer considered preferred.
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Insert arrangements, shell sizes, backshell information, materials, finishes, contact
termination, and mounting hardware options, as applicable, are presented in tabular
format.

Mil-C-38999 connectors have been upgraded to Grade 1 status, and Series IV connectors
have been added.

Mil-C-24308 and GSFC 311 D-Subminiature connector characteristics and properties
have been combined and presented in tabular format for easy comparison. Part numbers
have been included for connectors without contacts, with float mount bushings, and with
combination inserts for high voltage and coaxia contacts.

Mil-C-39012 series N and TNC connectors are no longer listed due to atomic oxygen
erosion of the silver plating.

Mil-C-39012 SMA connectors for semi-rigid cable and MIL-C-83517 SMA transmission
line connectors have been added.

Mil-C-55302/138, /139, and /190 through /193 printed circuit board connectors and
Mil-C-83513 printed circuit board connectors have been added.

Connectors which are suitable only as Ground Support Equipment are no longer listed as
preferred parts.

3. Section 06 (Relays)

The GSFC preferred TOS relays (S-311-P-754/01, 02, 05) have been reinstated because
the manufacturer successfully completed requalification.

4. Section 07 (Resistors)

The 0.001” minimum wire size requirement has been specified for al wirewound
resistors. Thislimits the maximum resistance value available as a preferred part.

S-311-P-742 low TC, precision resistors are a new listing for Grade 1 and Grade 2
applications. One of the stylesis a suitable alternative to the RNC90 per MIL-R-55182.

RNN style film resistors per MIL-R-55182 are now listed for Grade 1 and Grade 2
applications.

Style RM 1010 chip resistors per MIL-R-55342/10 have been added.
5. Section 08 (Diodes) and Section 09 (Transistors)

These sections have been completely reformatted and expanded to add additional parts
and information, and eliminate references to Mil-STD-975. The diode section has
increased from eight to twenty two pages and the transistor section from five to thirteen

pages.
Parts are catalogued by device function and listed by their most critical parameters.

Numerous parts have been added or deleted in accordance with the latest QPL-19500
available at the time of publication.
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PIND testing has been added as a requirement for al JANTXV parts, which are now
considered preferred Grade 2 parts with no additional screening.

6. Section 10 (Microcircuits)

This section has been completely reformatted to catalog all microcircuits by process
technologies and device functions.

A hybrid microcircuit section has been added and lists parts from QML-38534.

All M38510 Class Sand SMD Class V microcircuits are now considered preferred Grade
1 parts. All M38510 Class B and SMD Class Q microcircuits, with the addition of PIND
testing, are now considered preferred Grade 2 parts.

7. Section 14 (Thermistors)

The S-311-P-18 preferred thermistors are now available in Type A construction (ETFE
insulated lead wires).

Type RTH42 thermistors per MIL-T-23648 have been upgraded to preferred status for
Grade 1 applications.

8. Section 16 (Wire/Cable)

The advantages/disadvantages of insulating materials has been incorporated into a new
insulation selection guidelines table.

This section has been reformatted to allow wire comparison for combinations of
insulating materials, voltage ratings, conductor alloys, and platings.

Mil-C-17 type RG-402 and RG-405 semi-rigid coaxia cables have been added. Type
RG-179 flexible coaxial cable has been removed since crimp type connectors required to
accommodate this cable are unavailable.

The Mil-C-27500 multiconductor cable part number explanation has been expanded to
include codes for preferred base wire, shield, and jacket materials.

9. Section 17 (Crystal Oscillators)

Type 1 crystal oscillators per MIL-O-55310 are new to the PPL. Thisfirst time listing
includes the /08, /14, and /16 types.

10. Section 51 (Optoel ectronics)

Optoel ectronics has been changed to an information/guidelines section since these parts
do not fully satisfy preferred parts criteria. The section has been updated to reflect recent
GSFC test and usage experience.

11. Appendix A

The “Rescreening for JANTX/TXV Discrete Semiconductors’ requirement of PPL-20
has been eliminated. PPL-21 requires only that JANTXYV parts be PIND tested for Grade
2 applications.

This appendix consolidates the preferred parts additional testing requirements which were
previoudy referenced in PPL-20 footnotes or Appendix B to MIL-STD-975. These
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requirements are now in tabular format and cover certain select capacitors, connectors,
fuses, resistors, diodes, transistors, microcircuits, and crystal oscillators.

12. Appendix B

The derating requirements of PPL-20 and MIL-STD-975 have been reconciled and
combined into simplified tables indexed by part type.

The effective series resistance requirement for solid tantalum capacitors has been relaxed
based on GSFC flight experience.

Connector temperature derating requirements have been relaxed as a result of thermal
vacuum testing and temperature modeling analysis.

The derating factors for fuses rated 1/8 to 3/4 amperes have been tightened based on
recent evaluations.

Derating criteriafor relays has been clarified with the addition of transient surge current
limits.
The resistor derating criteriaincludes a formulato enable the user to easily calculate the

derated zero power temperature for any resistor type based on its power rating
temperatures.

13. Appendix C

All of the screening tables have been expanded and reformatted to provide more detailed
requirements with minimum reference to other specifications. New screening tables have
been added for hybrid microcircuits, transformers, wire & cable, crystal oscillators, and
optoelectronics. Each table specifies screening requirements for both Grade 1 and Grade
2 parts that are consistent with GSFC Parts Branch Document 311-INST-001,
Instructions for EEE Parts Selection, Screening, and Qualification (February 1995).

14. Appendix D

The sections on Single Event Effects (SEE), selection of radiation-hard devices, and
accessing the radiation data banks have been updated.

Tables| and II, which list the Total Dose Radiation Testing for Goddard Projects and
SEE Effects Testing, have been updated to include test reports through February 1995.

15. Appendix E

This appendix was updated to reflect changes to the list of GSFC procurement
specifications that should be used whenever preferred parts cannot be procured for
Goddard applications.
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PPL-21

May 1996
To: Holders of GSFC Preferred Parts List
From: G. P. Kramer, Jr.
Parts Branch

Office of Flight Assurance

Subject: Issuance of Notice 1 to Preferred Parts List No. 21

Notice 1, dated May 1996, to the Goddard Space Flight Center Preferred Parts List, PPL-21,
dated March 1995, supersedes PPL-21. The applicable Notice 1 pages replace existing PPL-21
pages which should be discarded.

The more significant changes contained in Notice 1 are as follows:

Section 01 - Capacitors

The maximum value for style CKR0O6 ceramic capacitors per MIL-C-39014/2 has been
increased to 470,000 picofarads.

The 250 microJoule limit for metallized plastic film capacitors (MIL-C-83421) has been
replaced with guidelines to ensure adequate clearing of these parts in various types of
circuits.

Section 02 - Connectors
Style M S3456 circular connectors per MIL-C-5015 have been added to the preferred
parts list.

Section 07 - Resistors
Standard values for the GSFC S-311-P-672 high voltage resistors have been eliminated.
The hollow core restriction for MIL-R-55182 resistors has been removed.

Style RM 1005 chip resistors per MIL-R-55342/3 have been added to the list of preferred
parts. This section has aso been expanded to include parts with lower temperature
characteristics (+25 and +50 ppm/°C).

Section 14 - Thermistors

This section was updated to document the unusual practice of changing the document
number of avery active military specification. MIL-T-23648 for style RTH thermistors
was changed to MIL-R-23648 on 4 April 1995.

May 1996 Notice 1
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Section 16 - Wire and Cable

The preferred parts list for MIL-W-22759 stranded wire has been expanded to include
detail specifications /20, /41/, /43, /44 and /45.

There have been numerous changes made to the application guidelines in this section.

Appendix B - Parts Derating Requirements

The previous derating guidelines for fuses rated 3/4 amp and below have been restored.
Appendix C - Screening Requirements

The connector contact resistance test requirements have been significantly changed.

The static and dynamic burn-in requirements for certain types of monolithic IC’'s have
been improved and clarified.

Crystal oscillator screening requirements have been clarified to be consistent with
MIL-STD-975 and the requirements of Appendix A.

May 1996 iv-b Notice 1
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PREFACE

PURPOSE

This document contains a list of preferred parts, additional test requirements for preferred parts,
part derating guidelines, screening requirements for nonpreferred parts, details of space radiation
effects, and alist of nonpreferred parts that can be procured to GSFC specifications. This
document, together with GSFC Parts Branch Document 311-INST-001, Instructions for EEE
Parts Selection, Screening, and Qualification (February 1995), should be used in the selection,
procurement, and application of electrical, electronic and electromechanical (EEE) parts for
GSFC space systems.

AUTHORITY

The GS-C Preferred Parts List (PPL) is authorized and invoked by Goddard M anagement
Instruction (GM1) 5330.6, Implementation of the Goddard Space Flight Center Parts Program.

STANDARDIZATION

The GSFC PPL isthe primary reference document for selecting, screening, and applying preferred
EEE parts. Partslisted herein are preferred for GSFC flight applications and are considered
standard parts for a particular project when specifically required by the Statement of Work or
Performance Assurance Requirements (PAR) for that project. When preferred parts are
designated as standard for a project, then the use of nonpreferred parts requires approval by the
project office.

QUALITY LEVELS

PPL-21 specifies two part quality levels. Grade 1 parts are higher quality, government-
specification-controlled parts intended for critical applications requiring the highest reliability.
Grade 2 parts are high quality, government-specification-controlled parts which can be used in
less demanding applications where mission reliability goals are less stringent. Grade 2 parts are
not acceptable for Grade 1 applications unless approved by the cognizant project office.

PREFERRED PART PROCUREMENT

Parts listed in this document meet the requirements of either amilitary or NASA procurement
specification. When a PPL-listed part is purchased, the procurement (purchase) order shall
reference both the specification cited for the part and one or more of the recommended
manufacturers listed in the corresponding Qualified Products List (QPL) for military specification
parts or the GSFC Qualified Parts List Directory (QPLD) for NASA specification parts. Parts
procured under other than the cited specifications or from an unlisted manufacturer, even if
produced on the same production lines, are nonpreferred parts.

REFERENCED SPECIFICATIONS

Unless otherwise noted, all specifications referenced in the PPL are those which are in effect (by
their issue or revision level) on the date the PPL or its notices are issued. Users are advised to
refer to the latest revision of a cited specification and to its corresponding QPL or QPLD for any
changes which might affect preferred part selections.
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NONPREFERRED PARTS USAGE

GSFC discourages using nonpreferred parts. It isrecognized, nonetheless, that certain
applications may require parts which do not meet the requirements for being listed in the PPL.
When this occurs, the Parts Branch recommends using Appendix E to select nonpreferred partsin
preference to selecting commercia parts procured by non-government-controlled source control
drawings. Appendix E parts are nonpreferred parts fully compliant to GSFC procurement
specifications. The use of these parts may be approved more readily since GSFC has prior
experience with Appendix E parts.

PARTS SCREENING

The screening tests in Appendices A and C are intended to eliminate quality defects that will
prevent parts from meeting their performance requirements. However, screening is not a
substitute for reliable design and process controls. Appendix C requirements should be imposed
when a nonpreferred part must be procured, unless the part is procured to a GSFC-controlled
specification.

USER RESPONSIBILITY

PPL-21 isintended for use in space flight programs. The user (contractor), product assurance
engineer, and flight assurance manager are responsible for ensuring the proper grade level of parts
are selected from the PPL consistent with the requirements of the applicable GSFC PAR.

PART CHARACTERISTICS

Electrical parameters and other characteristics are specified at 25° Centigrade (ambient), unless
otherwise noted.

PART DERATING

Conservative application stresses are an important design tool for decreasing part degradation,
prolonging their useful life and improving their failure rate. Recommended part derating factors
are tabulated in Appendix B.

PART RADIATION EFFECTS

The space radiation environment can affect electronic part performance. Appendix D provides an
overview of space radiation effects on EEE parts and lists radiation tests performed at GSFC.
These test reports are available to qualified requesters.

CRITERIA FOR LISTING PARTS
Parts are listed in the PPL based on the following criteria:

(1) Parts can be procured to NASA or military high reliability specifications;
(2) Parts are qualified fully to their applicable specifications;

(3) Parts are regularly produced devices and are available, preferably, from multiple sources,
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(4) Parts have sufficient technical maturity to assure that critical design and process parameters
have been identified and controlled;

(5) Parts have demonstrated a quality and reliability history consistent with GSFC program
requirements,

(6) Parts show potential for use on severa GSFC projects;

(7) Parts can meet special GSFC requirements, such as radiation tolerance, outgassing,
environmental stresses, etc., as applicable.

CANDIDATE PARTS

Parts for which a potentia use exists and which meet the criteria listed above ("Criteriafor Listing
Parts") may be brought to the attention of the Parts Branch. These candidate parts will be
considered for future listing in the GSFC PPL. NASA or contractor users may direct their
suggestions to the Parts Branch either in writing or by telephone at (301) 286-6631.

DOCUMENTS

Specifications cited in the PPL (both GSFC-controlled and applicable military specifications) are
maintained by the Office of Flight Assurance Information Center. GSFC personnel can obtain
copies of these specifications through their division office from the Information Center, Building
6, Room W43, telephone (301) 286-7240.

Contractors, approved domestic and foreign experimenters, and international cooperative project
working groups can obtain copies of the PPL and of reference specifications maintained in the
Information Center, except military specifications, by submitting a written request through their
GSFC Project Office.

For al others, copies of the PPL can be obtained from the National Technical Information Service
(NTIS), Springfield, VA 22161, or through the Government Information Data Exchange Program
(GIDEP) data bank. Requests for military specifications should be directed to:

Standardization Document Order Desk
Building #4, Section D

700 Robbins Avenue

Philadelphia, PA 19111-5094

PARTSINFORMATION AND ASSISTANCE

Assistance on parts selection and specifications, manufacturer surveys, incoming inspections,
screening tests and evaluations and failure analyses for al part typesis available from the Parts
Branch, Office of Flight Assurance, (301) 286-6631.

For general evaluation information on electronic parts and part qualifications, contact the Parts
Branch QPLD Administrator at (301) 286-5640 or a Parts Branch specialist via (301) 286-6631.

Assistance on electronic parts problems and questions related to a specific project should be

directed to the Project Parts Engineer supporting the project. His or her name can be obtained by
contacting the Parts Branch at (301) 286-6631.
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