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1.0 FOREWORD

The NASA EEE Parts Sel ection List (NPSL) has been devel oped as a "parts selection tool" specifically geared toward design and parts engi neering

organi zations internal to NASA and to universities and original equipnment manufacturers (OEMs) that do not have the resources for a dedicated quality and
reliability infrastructure in parts engineering. The NPSL is a listing of electrical, electronic, and el ectronmechani cal (EEE) part types and advanced
packagi ng technol ogi es such as Milti-Chip Mdules (MCM which are produced under various governnent and/or industry quality systens.

Since NASA's Standard EEE Parts List, ML-STD 975, was cancelled w thout replacement on May 3, 1998, the NPSL provides a viable alternative for parts
sel ection. However, there are sonme key differences in the philosophy of these two docunents which users nust be aware of:

M L- STD- 975 NPSL

Defines "Standard" and "Non-Standard" Parts Leaves standardization up to the individual flight projects Defines a "Non-Standard Parts Approval Request"
(NSPAR) policy Leaves it to the individual flight projects to approve parts for the intended application Intended to be invoked as a contract requirenent
Not intended to be invoked as a contract requirenment Very stringent requirements for parts listings Designed to facilitate listing of newer, advanced

t echnol ogi es

CEMs that have an established parts engineering infrastructure may elect to use the NPSL to augnent their own existing part selection lists. The NPSL may
be chosen, in part or inits entirety, to be a subset of a Project Approved Parts List (PAPL) or equivalent. The decision to invoke the NPSL shall be made
by the project based on the parts managenent and control requirenents for that mssion. The NPSL itself, should not be inposed as a contractua
requirement, but the associated part listings may be established as approved sel ections by the project.
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2.0 ABOQUT THI S DOCUMENT
2.1 Ceneral:

The NPSL is a selection tool providing designers with a |list of EEE parts intended to neet system design requirenents and NASA Parts Program
quality/reliability levels. It is not mandatory that the parts listed herein be the only selections used to design a system but if a particular function
is needed and a suitable part is |listed, the NASA EEE Parts Assurance G oup (NEPAG recommends the |listed part as the first order of precedence for
selection. Selecting a part fromthe NPSL nay provi de cost savings/ avoi dance for the project because:

The procurenment specification already exists The nanufacturer has had a NASA survey or governnent audit perfornmed The parts are avail abl e under one or
several NASA accepted quality assurance systens Part qualification has been successfully conpleted AIl or nost of the parts engineering has already been
perf or med

The parts listed are approved for use only if NASA flight project approval is given. The document |ists parts according to established quality assurance

| evel s and NASA Parts Program know edge of the product and manufacturer such as qualification history, G DEP and failure trends, and delivery perfornance.
Thi s conbination all ows NEPAG to make a technical assessment of the quality, availability, capability and reliability and to list parts at a corresponding
quality level within this document.

2.2 Wrld Wde Wb Access to the NPSL

The NPSL has been devel oped and will be maintained as an on-line Wrld Wde Wb honmepage accessible via http://nepp.nasa.gov/npsl. The primary objectives
of using the WWVas the platformfor maintaining the NPSL are to:

Provi de broad and ready access by NASA affiliated organi zations world wide Facilitate quick updates, nodifications, and revisions Provide links to
addi tional EEE part information

Users will have to access the NPSL on-line and be able to downl oad the docunment if a printout is desired.
2.3 Configuration Managenent

Under Construction

2.4 Appendi ces:

Appendi x A (when released) will contain guidelines for derating parts. In general, these guidelines are accepted by NEPAG for use on all projects. Flight
projects may elect to further devel op these guidelines into requirenments. Appendix A may not contain derating criteria for all part types, but guidelines
provided can be used as a baseline for project derating requirenents.

Appendix Bis a repository of useful WAMVIinks to additional parts information databases which can be accessed to support parts selection and application
i ssues.
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3.0 USI NG THI S DOCUMENT
The NPSL has been structured into four prinmary sections to facilitate finding the information of interest:
Wel come and User Feedback Section (Banner Page) Use Policy Section Parts Listings by Commodity Type Sections Appendices

The Parts Listings by Cormodity Type Sections contains the actual part selection listings. The part types which will be covered in the NPSL consist of
advanced packagi ng technol ogi es such as MCMs and the commodities defined as electrical, electronic, and el ectromechani cal (EEE) parts. The comodity types
are |listed bel ow according to the Federal Stock O assification (FSC) system

Part Types FSC

Capacitors 5910 Circuit Breakers 5925 Connectors 5935 Crystals and Crystal Oscillators 5955 Fiber Optics 60GP Filters 5915 Fuses 5920 | nductors 5950
Mcrocircuits (Mnolithic and Hybrid) 5962 Rel ays 5945 Resistors 5905 Semi conductors (Diode and Transistor) 5961 Therm stors 5905 Transfornmers 5950 Wre
and Cabl e 6145

Wthin each conmmpdity class the parts are listed in order by procurenment specifications in existence as NASA, DoD, or other space agency (e.g. ESA or
NASDA) specifications. The part listing for each specification begins with a detailed explanation of the part nunbering system These expl anations and the
part listings which follow help the user "build" the appropriate part nunber for the project application. General functional descriptions and generic part
nunmber cross-references are provided to assist the user in matching functionality. The part quality levels, radiation tolerance levels (if known), and the
avai | abl e nanufacturer sources are also identified.

Al t hough extensive efforts have been nade to nmintain the accuracy of the supplier information within the part listings, users are encouraged to visit the
Def ense Supply Center Col unbus (DSCC), http://ww. dscc.dla.m|/progranms/qgmgpl/. DSCC is the Departnent of Defense agency responsible for certifying
suppliers of mlitary specification EEE parts. At this site, users can download the latest Qualified Products List (QPL) for the part type of interest.
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4.0 GENERAL REQUI REMENTS

Sel ection of parts for inclusion in the device listings in this docunent is based on a review of technical data by the NASA EEE Parts Assurance G oup
(NEPAG) for quality and reliability trends. The major criteria used to evaluate candidate parts are

0 Quality system and assurance | evel the products are produced under
o Product perfornmance

0 Product workmanshi p assessnents

o0 Destructive Physical Analysis results

o Failure histories

o Reliability trends

o G DEP alert histories of the product and manufacturer
0 Qualification and screening test results

o Product availability

o Manufacturer audit and survey results

o Manufacturer responsiveness to corrective actions

o Manufacturer delivery histories

Participation by the manufacturers in a quality programsuch as QPL, QW, and |1SO 9000. will not automatically qualify their products for listing in the
NPSL. Listings will be based on results from assessnents of all the najor criteria |isted above. EEE parts-related activities throughout NASA provide
recommendations for listing parts in this docunent.

NOTE: Unl ess specifically stated within the parts selection tables of the NPSL, listing of a device technol ogy herein does NOT inply/guarantee Radi ation
Har dness Assurance (RHA). Applications concerned with a device's ability to tolerate exposure to various forms of space radiation (e.g., total ionizing
dose, single event effects, etc.) should be reviewed and have the device assessed by the Program s radi ati on assurance experts. The foll ow ng resources may
al so be consulted for initial guidance

NASA Goddard Radi ation Effects and Anal ysis Jet Propul sion Laboratory Radiation Effects
4.1 NASA Parts Levels

The NPSL lists products based on three quality |levels defined by NEPAG Level 1, Level 2, and Level 3. The definitions for each Level and the criteria used
to list a part in a particular Level are not part approvals nor is this document a project approved parts list. The NPSL will not provide information on
whet her or not a part neets individual project flight requirenents. Instead, it provides a |ist of products and associ ated manufacturers that neet

recogni zed quality assurance baselines, qualification test reginens, and screening requirenments necessary for space flight acceptance based on | evels of
risk. The part selected nust be assessed independently by the project or the NASA center or CEM s parts organi zation to determne if it nmeets the

requi rements for the project. The parts engineering organi zations at the NASA centers will assist users in making this determination. The Levels herein are
not directly related to mission classification, cost, or schedul e and users shoul d nake the appropriate Level tradeoffs when considering which parts to
choose fromthe Ilist.

4.1.1 Level 1:

Level 1 is the highest product assurance class assigned to parts listed in this docunent. Level 1 parts are those produced under assurance cl asses
recogni zed by NASA as providing the highest possible |level of quality and reliability (e.g. QW Cass V K, JANS for discrete sem conductors, QPL O ass S
Failure Rate Level (FRL) S), from NASA approved nmanufacturing sources, and neeting NASA space | evel parts and packagi ng program assessnment criteria. The
techni cal assessnment results for Level 1 products will show that no known trends exist which have a negative inpact on the quality, reliability, or
performance for space flight applications. The Level 1 criteria is summarized as foll ows:
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0 The supplier's facility(s) nust be certified under a recognized quality assurance system(e.g. QW, QPL, |1SO 9000) and produce products to the space
industry recogni zed hi ghest assurance classes (e.g. QW V, JANS for discrete sem conductors, QPL Class S, FRL S, GSFC S311 specification) or equivalent.
There are exceptions to these levels where this preferred part reliability level is unavailable; these exceptions are shown in the individual part
listings.

o0 A Defense Supply Center Colunbus (DSCC) audit or a NASA program manufacturer survey to the highest assurance cl asses nust have been successfully
conpleted within the past 2 years

o A part procurenent specification, containing the highest assurance class requirenments, nmust exist. Parts nust have been procured previously by a NASA
project using this specification

o Historical DPA and other parts analysis data on the manufacturer's products nust be avail abl e and not reveal poor workmanship trends or rejection trends
o Failure analyses history for the manufacturers products should not reveal problemtrends attributed to part quality and reliability.

o No recent unresolved G DEP Alerts (past 3 years) exist that have a mmjor inpact on the Level 1 products quality or reliability. No G DEP Al ert or NASA
Parts Advisory trends exist on the nanufacturer or product.

0 Avail abl e data on manufacturer performance nmust show no trend for late delivery of products to NASA projects

0 Qualification to the requirenents of the procurenment specification nust have been successfully conpleted. No qualification issues exist and no problem
trends from previous qualifications exist.

4.1.2 Level 2:

Level 2 is the second hi ghest product assurance class assigned to parts listed in this docunent. Level 2 parts are those produced under assurance cl asses
recogni zed by NASA to have a high level of quality and reliability (e.g. QW QH, QPL Cass B, JANTXV for discrete sem conductors, FRL R or P), from NASA
approved nmanufacturing sources, and neeting NASA space | evel parts and packagi ng program assessnment criteria. The Level 2 criteria is summarized as

foll ows:

o The supplier's facility(s) nust be certified under a recognized quality assurance system (e.g. QW, QPL, |1SO 9000) and produce products to space industry
recogni zed hi gh assurance classes (e.g. QW Q QPL B, JANTXV for discrete senmiconductors, FRL R or P, GSFC S311 specification) or equivalent. Any
exceptions to these levels where the preferred part reliability level is unavailable, are shown in the individual part listings

o0 A Defense Supply Center Colunbus (DSCC) audit or a NASA program nmanufacturer survey nust have been successfully conpleted within the past 2 years

o A part procurenent specification, containing the high assurance class requirenents, nust exist. Parts nust have been procured previously by a NASA
project using this specification

o DPA and other parts analysis data on the manufacturer's products nust be avail abl e and must not reveal any significant problens due to poor worknmanship
and nmust show minimal reject rates

o Failure analyses history for the manufacturers products should not reveal problemtrends attributed to part quality and reliability.

o No unresolved G DEP Alert trends exist that have a mmjor inmpact on the Level 2 products quality or reliability. No G DEP Alert or NASA Parts Advisory
trends exist on the nanufacturer or product.

0 Avail abl e data on manufacturer performance nmust show consistent on-tinme delivery of products to NASA projects

0 Qualification to the requirenents of the procurenment specification nust have been successfully conpleted. Qualification i ssues and probl ens from previous
qual i fications nust have been resol ved (not by waiver)

4.1.3 Level 3:

Level 3 is the m ninum product assurance class assigned to parts listed in this docunent. Level 3 contains many advanced el ectronic functions (froma space

flight applications standpoint) and has been created to provide a technology insertion path into NASA flight projects. Parts listed are those produced by

reput abl e manuf acturers under a recogni zed quality assurance system (QW, QPL, |SO 9000) or their equivalent. Typically, only a linmted ambunt of

information is available to NEPAG for these parts and NASA has minimal visibility into the manufacturing and testing of Level 3 product. The parts are

usual |y avail able commercially and have the capability to be used in space applications. The intent of Level 3 listings is to provide products that are

newer, have greater functionality and enhanced performance characteristics, and provi de higher levels of integration. Because the product has little or no
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heritage in space flight application and data is unavail able or scarce, these parts are considered higher risk than the Level 1 and Level 2 parts. Wile
the price of these parts may be less than the traditional Levels, nore engineering evaluation may be needed to qualify the part for the project's
application. The overall reliability and cost of ownership should be considered when selecting these parts. The Level 3 criteria is summarized as foll ows:

The manufacturer has supplied and qualified parts for several NASA space projects within the past 2 years. The parts and manufacturers have been
recommended by one of the follow ng NASA prograns.

0 PSAP o ASAP o ET o0 AIT

A NASA, DoD, or other space agency procurenent specification (e.g. ESA SCC or NASDA QTS) exists. Available data on the nanufacturer shows no significant
probl emtrends such as G DEP Alerts or NASA Parts Advisories, a |low DPA rejection rate for the manufacturer's products in general, and no significant
failures attributable to product quality and/or reliability.

NEPAG r econmends sel ecting a Level 3 product when a higher Level part does not exist and/or enhanced functionality is required to neet system design

requi rements. Parts in this Level are not recommended for use in mission critical applications. Selecting these parts may require further engineering

eval uati on and approval by the project, but some heritage exists. Additionally, having nore projects use these parts hel ps NEPAG acquire the technical data
necessary for noving the parts into the higher Levels.
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NOTE: Unl ess specifically stated within the parts selection tables of the NPSL, listing of a device technol ogy herein does NOT inply/guarantee Radiation
Har dness Assurance (RHA). Applications concerned with a device's ability to tolerate exposure to various fornms of space radiation (e.g., total ionizing
dose, single event effects, etc.) should be reviewed and have the device assessed by the Program s radi ati on assurance experts. The foll ow ng resources nay
al so be consulted for initial guidance:

NASA CGoddard Radi ation Effects and Anal ysis
Jet Propul sion Laboratory Radiation Effects
Transi stor Types

The followi ng ML-PRF-19500 transistor types are avail able for selection:

Type Description
LOW PONER
NPN Transistor, Silicon, 0.3-2.0 W
NPN Transistor, Silicon, Chopper, H gh Speed, 0.3 W
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NPN Transistor, Silicon, Matched Pair, 0.5-0.6 W
PNP Transistor, Silicon, 0.2-1.5 W
PNP Transistor, Silicon, Chopper, Hi gh Speed, 0.4 W
PNP Transistor, Silicon, Matched Pair, 0.6 W
NPN/ PNP Transistor, Dual, Conplenentary
HI GH POVER
NPN Transistor, Silicon, 5.0-350 W
Transistor, Silicon, Darlington, 5 - 175 W
PNP Transistor, Silicon, 14-115 W
PNP Transistor, Silicon, Darlington, 32 - 85 W
FI ELD EFFECT TRANSI STOR ( FET)
N Channel Field Effect Transistor (FET), 0.3 - 0.4 W
N- Channel MOSFET, Power, 1.4 - 150 W
P- Channel Field Effect Transistor (FET), 0.5 - 4.0 W
P- Channel MOSFET, Power, 6.25 - 125 W
RADI O FREQUENCY ( RF)
NPN Transistor, Silicon, 0.2 - 1.0 W
PNP Transistor, Silicon, 0.2 W
OPTOCOUPLER Optically Coupled Isolators, &t; 1.0 W
NASDA- QTS- 19500 Transistors

NOTE:

The activity responsible for the ML-PRF- 19500 qualified parts is the Defense Supply Center Col unbus (DSCC).

The activity responsible for the QIS-19500A qualified parts is the Nationa

Parts
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Radi ati on Test:
GSFC SEU Radi ati on Data Bank
JPL's Radiation Data Bank

Manuf act urer:

Active Supplier Assessnment Program (ASAP) Core Suppliers List

Part Procurenent:

Part Nunber/ Procurenent details

Application Notes:
Applicable details

Last Update:
March 1998

Transistors, Silicon
Chopper, NPN, Hi gh Speed,
P

sub

T

@T sub A = 25

deg.

Cc

, 0.

3w

Part Number Detai| Specification M L-PRF- 19500/

I sub C (m)

V sub CBQ(V)

V sub CEQ(V)

h sub FE M n/ Max

h sub FE | sub C(A)

Level 1

Level 2, 3

Manuf act ur er
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JANE@N2432 313 100

100

100

40/ 120

NES

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon

Chopper, NPN

1. Derate linearly 4.0 nWdeg.C above for T sub A = +25 deg.C

2. Al

JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052,

directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Hone Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radiation Data Bank

Manuf act urer:

Active Supplier Assessment Program (ASAP) Core Suppliers List

Part Procurenent:

Part Nunber/Procurenent details

Appl i cation Notes:
Applicabl e details

Condi tion A Additional

testing is not

requi red when procured

Last Update:

March 1998

Transi stors, Silicon

Chopper, PNP,

Psub T @T sub A =25 deg.C, 0.4 W
Part Number Detail Specification M L-PRF- 19500/ I sub C (md) V sub CBO (V) V sub CEO (V) h sub FE M n/ Max h sub FE | sub C sub (m) Level 1 Level 1, 2 Manuf act ur er
JANE@N2945A 382 -100 -25 -20 70/ - -1.0 ™>V MC
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NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon

Chopper, PNP

1. Derate linearly 2.3 nWWdeg.C above T sub A = +25 deg.C

2. Al

NPSL Hone Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radiation Data Bank

Manuf act urer:

JANTXV transistors nmust be PIND tested
directly fromthe manufacturer with PIND testi

Active Supplier Assessment Program (ASAP) Core Suppliers List

Part Procurenent:

Part Nunber/Procurenent details

Appl i cation Notes:
Applicabl e details

Last Update:
March 1998

Silicon
Psub T

Transi st ors,
NPN, Darl i ngton,
@

in accordance with M L-STD 750, Method 2052,
ng in accordance with M L-PRF-19500.

Condi tion A Additional

testing is not

requi red when procured

T sub C =100 deg.C, 5.0 - 175 W
Part Number Detai|l Specification M L-PRF- 19500/ I sub C (A) V sub CBQ(V) V sub CEQ(V) V sub EBQ(V) h sub FE M n/ Max X1000 h sub FE at Ic (A Level 1 Level 2, 3 Manuf act ur er
JAN#@N6283 504 20 80 80 7 1.25/18 10 S TXV NES
JAN#@N6284 504 20 100 100 7 1.25/18 10 S TXV NES
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JAN#@N6301 539 8 80 80 5 0.75/18 4 S XV NES, STC
JAN#@N6350 472 5 80 80 12 2/ 10 5 S XV API, NES, STC
JANE@N6351 472 5 150 150 12 1/10 5 S XV API, NES, STC
JANE@N6352 472 5 80 80 12 2/ 10 5 S XV API, NES, STC
JAN#@N6353 472 5 150 150 12 1/10 5 S XV API, NES, STC
JAN#@N6384 523 10 60 60 5 1/20 5 S XV NES
JAN#@N6385 523 10 80 80 5 1/20 5 S XV NES

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon

NPN, Darlington

1. For appropriate power derating factor, refer to the detailed part specification.

2. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicable details

Last Update:
March 1998

Transi stors
PNP, Darlington, P sub T
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@

T sub C =100
deg.

C 32 -8 W

Part Number Detail Specification M L-PRF- 19500/ I sub C (A) V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE M n/Max X1000 h sub FE at lc (A) Level 1 Level 2, 3 Manuf act ur er
JANE@NG299 540 8 80 80 5 0.75/18 4 S TXV NES, STC
JANE@N6649 527 10 60 60 5 1/ 20 5 S TXV NES
JANE@NG650 527 10 80 80 5 1/ 20 5 S TXV NES

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon

PNP, Darlington

1. Derate the /540 parts linearly at 0.428 Wdeg.C for T sub C > 0 deg.C

2.0 Derate the /527 parts linearly at 567 mWdeg.C for T sub C > +25 deg.C

3. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Radi ati on Test:

GSFC SEU Radi ati on Data Bank
JPL's Radiation Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/ Procurenent details

Application Notes:
Applicable details

Last Update:
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March 1998

DUAL, NPN PNP
Conpl enent ary,

P

sub

T

@T sub A =100

deg.

C, Each Side 0.3/0.6 W

Transi stors,

Part Number Detail Specification M L-PRF- 19500/ I sub C (A) V sub CBO (V)

V sub CEO (V)

V sub BEO (V)

h sub FE M n/ Max

h sub FE Ic (A

Level 1

Level 2, 3

Manuf act urer

JAN#@NAB54U | 421 0.6 60

40

5

100/ 300

0.15

S

XV

orl

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transi stors, DUAL, NPN PNP
Conpl enent ary
1. Derate 1.71 miWdeg.C for T sub C > +25 deg.C

2. Al

directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Page 15
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Application

Not es:

Applicable details

Last Update
March 1998

Field Effect Transistor (FET), Silicon

N- Channel, P sub T

@

T sub A =25

deg.

C 0.3-0.4W
Part Number Detai|l Specification M L-PRF- 19500/ I sub G (m) V sub DG (V) V sub DS (V) V sub GS (V) Level 1 Level 2, 3 Manuf act ur er
JAN#@N3821 375 10 50 50 -50 TXV SDI
JAN#@N3822 375 10 50 50 -50 TXV SDI
JAN#@N3823 375 10 30 30 -30 TXV SDI
JAN#@N4856 385 50 40 40 -40 TXV SDI
JAN#@N4857 385 50 40 40 -40 TXV SI, SDi
JAN#@N4858 385 50 40 40 -40 TXV SI, SDi
JAN#@N4859 385 50 30 30 -30 TXV SI, SDi
JAN#@N4860 385 50 30 30 -30 TXV SI, SDi
JAN#@N4861 385 50 30 30 -30 TXV SI, SDi
JANH@N5545 430 30 50 50 -50 TXV SI, SDi
JANH@N5546 430 30 50 50 -50 TXV SI, SDi
JANH@N5547 430 30 50 50 -50 TXV SI, SDi

NPSL Home Page
Parts Sel ection

Sunmary
Type
NASA Parts

Application

Sel ection List (NPSL)

Not es

Field Effect Transistor (FET)

N- Channel

1. Refer to detailed part specification for applicable power derating factors.

2. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sunmary

Page 16

testing is not

requi red when procured



Type
NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ation Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/ Procurenent details

Application Notes:
Applicable details

Last Update:
March 1998

Field Effect Transistor (FET),

P- Channel , P sub

T

@

T sub A =25 deg.C, 0.5 W-

4.0 W
Part Number Detail Specification M L-PRF-19500/ I sub G (m) V sub DG (V) V sub DS (V) V sub GS (V) Level 1 Level Manuf act ur er
JANE@N5114 476 50 30 30 30 ™>V SI, sh
JANE@N5115 476 50 30 30 30 ™>V SI, sh
JANE@N5116 476 50 30 30 30 ™>V SI, sh

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Appl i cation Notes

Field Effect Transistor (FET)
P- Channel

1. Derate 3.0 miWdeg.C for T sub A > +25 deg.C
2. Symmetri cal
3. Al

directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

Page 17

geonetry all ows operation of these devices with source/drain |eads interchanged.
JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional

testing is not

requi red when procured
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Parts Sel ection
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Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicabl e details

Last Update:
March 1998

Transistors, Silicon

NPN, Hi gh Power, P sub T
@

T sub ¢ = 100

deg.

C, 5- 350 wW

Page 18



Part Number Detail Specification M L-PRF- 19500/ I sub C (A) V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE M n/ Max h sub FE at lc (A) Level 1 Level 2, 3 Manuf act ur er
JANE@N2151 277 2 150 100 6.0 40/ 120 1.0 - X MC

JANE@N2814 415 10 120 80 5.5 50/ 150 1.0 - TXV API

JANE@N2880 315 5 110 80 8.0 40/ 120 1.0 S TXV AP, MC

JANE@N3442 370 10 160 140 7.0 20/ 70 3.0 - TXV API

JAN#@N3585 384 2 500 300 7.0 25/ 100 1.0 - TXV APl , NES, STC
JANE@N3716 408 10 100 80 7.0 30/ 120 3.0 - TXV NES, STC

JANE@N3739 402 3 325 300 6.0 40/ 200 0.1 - TXV NES, STC

JANE@N3749 315 5 110 80 8.0 40/ 120 1.0 S TXV AP, MC, STC, SDI
JANE@N3767 518 4 100 80 6.0 40/ 160 0.5 - TXV NES, STC

JANE@N3879 526 7 120 75 8.0 20/ 180 4.0 - TXV MC, NES, STC
JANE@N3996 374 5 100 80 8.0 40/ 120 1.0 S TXV AP, MC, NES, STC, SDI
JANE@N3997 374 5 100 80 8.0 80/ 240 1.0 S TXV AP, MC, NES, STC, SDI
JANE@N5004 534 5 100 80 6.0 70/ 200 2.5 S TXV MC, SS

JANE@N5038 439 20 150 90 7.0 50/ 200 2.0 S TXV MC, NES, SS
JANE@N5039 439 20 125 75 7.0 30/ 150 2.0 S TXV MC, NES, SS
JANE@N5157 371 3.5 700 500 7.0 30/ 90 1.0 - X MC, STC, SDI
JANE@N5237 394 10 150 120 7.0 40/ 120 5.0 S TXV AP, MC, NES, SS, STC
JANE@N5238 394 10 200 170 7.0 40/ 120 5.0 TXV AP, MC, NES, SS, STC
JANE@N5250 380 50 125 100 10 15/ 60 40.0 - TXV SDI

JANE@N5251 380 50 180 150 10 15/ 60 40.0 - TXV SDI

JANE@N5302 456 30 60 60 5.0 15/ 60 15.0 - TXV STC

JANE@N5303 456 30 80 80 5.0 15/ 60 10.0 - TXV STC

JANE@N5660 454 2 250 200 6.0 40/ 120 0.5 - TXV MC, NES, STC, SS
JANE@N5664 455 5 250 200 6.0 40/ 120 1.0 S TXV AP, MC, NES, SS, STC, SDI
JANE@N5665 455 5 400 300 6.0 25/ 75 1.0 S TXV AP, MC, NES, SS, STC, SDI
JANE@N5666 455 5 250 200 6.0 40/ 120 0.5 S TXV NES, SS, STC, SDi, MC
JANE@N5667 455 5 400 300 6.0 40/ 120 1.0 S TXV NES, SS, STC, SDi, MC
JANE@N5672 488 30 150 120 7.0 20/ 100 15 - TXV NES

JANE@N5685 464 50 60 60 5.0 15/ 60 25 - TXV NES, STC

JANE@N5686 464 50 80 80 5.0 15/ 60 25 - TXV NES, STC

JANE@NG033 528 40 150 120 8.0 10/ 50 40 - TXV NES

JANE@NG249 510 10 300 200 6.0 10/ 50 10.0 - TXV MC, STC

JANE@N6250 510 10 375 275 6.0 8/ 50 10 S TXV MC, STC

JANE@NG251 510 10 450 350 9.0 6/ 50 10 S TXV MC, STC

JANE@NG308 498 8 700 350 8.0 3/ - 8.0 - TXV SDI

JAN#@N6338 509 25 120 100 5.0 30/ 120 10.0 S TXV MC, NES, STC
JANE@N6546 525 15 - 300 9.0 12/ 60 1.0 - TXV MC, SDI

JANE@NB547 525 15 - 400 7.0 10/ 60 5.0 - TXV MC, SDI

JANE@N6676 538 15 450 300 7.0 15/ 40 1.0 - TXV NES

JANE@N6678 538 15 650 400 6.0 15/ 40 1.0 - TXV NES

NPSL Home Page
Parts Sel ection

Sunmary

Page 19



Type
NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon
NPN, Hi gh Power

1. Refer to detailed part specification for applicable power derating factors for operation beyond the specified case tenperature

2. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500

NPSL Hone Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ation Test: GSFC SEU Radi ation Data Bank

JPL's Radiation Data Bank

Manuf act urer: Active Supplier Assessment Program (ASAP) Core Suppliers List
Part Procurenent: Part Nunber/Procurement details

Application Notes: Applicable details

Last Update: March 1998

Transistors, Silicon

PNP, Hi gh Power, P sub T
@

T sub C = 100

deg.

C 14 - 115 W

Part Number Detai| Specification M L-PRF- 19500/ | sub C (A) V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE M n/ Max h sub FE at Ic (A Level 1 Level 2, 3 Manuf act ur er
JAN#@N3740 441 4 60 60 7.0 30/ 120 0.25 S TXV MC, NES, STC, SDI
JAN#F@N3741 441 4 80 80 7.0 30/ 100 0.25 S TXV MC, NES, STC, SDI
JAN#@N3792 379 10 80 80 7.0 30/ 120 3.0 - TXV NES

JAN#@N4399 433 30 60 60 5.0 15/ 60 15.0 - TXV NES

JAN#@N5005 535 10 100 80 5.5 70/ 200 2.5 S TXV MC, SS
JAN#@N5683 466 50 60 60 5.0 15/ 60 25.0 - TXV NES

JAN#@N5684 466 50 80 80 5.0 15/ 60 25.0 - TXV NES

JAN#F@N5745 433 20 80 80 5.0 15/ 60 10.0 - TXV NES

JAN#F@N6211 461 4 80 80 6.0 30/ 175 1.0 S TXV MC, NES
JAN#@N6212 461 2 350 300 6.0 35/ 175 1.0 S TXV MC, NES
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JANE@N6213 461 2 400 350 6.0 30/ 175 1.0 S XV MC, NES

JAN#@N6438 508 25 140 120 6.0 25/ 100 10.0 - XV MC

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon
PNP, Hi gh Power

1. Refer to detailed part specification for applicable anmbient or case tenperature power derating factors.

2. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Hone Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radiation Data Bank

Manuf act urer:
Active Supplier Assessment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Appl i cation Notes:
Applicabl e details

Last Update:
March 1998

Transistors, Silicon
NPN, Low Power, P sub T
@

T sub A = 25

deg.

C, 0.5- 0.6W
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Mat ched Pair

Part Number Detail Specification M L-PRF- 19500/ I sub C (A V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE (Mn/ Max) h sub FE at lc (m) Level 1 Level 2, 3 Manuf act ur er
JANE@N2060 270 0.5 100 60 7 40/ 120 1.0 TXV MC, NES
JANE@N2060L 270 0.5 100 60 7 40/ 120 1.0 TXV MC, NES
JANE@N2919 355 0.03 70 60 6 60/ 240 0.01 TXV MC, NES
JANE@N2919L 355 0.03 70 60 6 60/ 240 0.01 TXV MC, NES
JANE@N2920 355 0.03 70 60 6 175/ 600 0.01 TXV MC, NES
JANE@N2920L 355 0.03 70 60 6 175/ 600 0.01 TXV MC, NES

NPSL Home Page

Parts Sel ecti
Sunmary

Type

on

NASA Parts Sel ection List (NPSL)

Application Notes

Transi stors,

Silicon

NPN, Low Power

Mat ched Pair,

0.5 - 0.6 W

1. Refer to the detailed specification sheet for applicable power derating factors.

2. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional

directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ecti
Sunmary

Type

on

NASA Parts Sel ection List (NPSL)

Radi ati on Test:

GSFC SEU Radi

JPL's Radi ati

Manuf act urer:

ation Data Bank

on Data Bank

Active Supplier Assessnment Program (ASAP) Core Suppliers List

Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicable details

Last Update:

Page 22

testing is not
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March 1998

Transi stors,
NPN, Low Power,

T

@T sub A =25 deg.C, 0.3 -

Silicon

P sub

2 W

Part Number Detai|l Specification M L-PRF- 19500/ I sub C (A) V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE (Mn/ Max) h sub FE at Ic (md) Level 1 Level 2, 3 Manuf act ur er
JANH@N2219 251 0.8 60 30 5.0 50/ 325 1.0 S TXV MC

JAN#@N2219A 251 0.8 75 50 6.0 75/ 325 1.0 S TXV MC, NES, SS, STC
JAN#@N2219AL 251 0.8 75 75 6.0 75/ 325 1.0 S TXV MC, NES, SS, STC
JANH@N2222A 255 0.8 75 50 6.0 75/ 325 1.0 S TXV M, M, NES Orl, STC
JANH@N2222AU 255 0. 80 75 50 6.0 75/ 325 1.0 S TXV M, Orl, STC, SS
JAN#@N2369A 317 0.2 40 15 4.5 30/ 120 30 S TXV MC, NES, STC
JAN#@N2484 376 0. 05 60 60 6.0 200/ 500 1.0 S TXV MC, NES

JAN#@N3019 391 1.0 140 80 7.0 100/ 300 150 S TXV MC, NES, SS
JAN#@N3019S 391 1.0 140 80 7.0 100/ 300 150 S TXV MC, NES, SS
JAN#@N3418 393 3.0 85 60 8.0 20/ 60 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3418S 393 3.0 125 80 8.0 20/ 60 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3419 393 3.0 125 125 8.0 20/ 60 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3419S 393 3.0 125 125 8.0 20/ 60 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3420 393 3.0 85 60 8.0 40/ 120 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3420S 393 3.0 85 60 8.0 40/ 120 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3421 393 3.0 125 80 8.0 40/ 120 1.0 S TXV NES, PPC, STC, SDI
JAN#@N3439 368 1.0 450 350 7.0 40/ 160 20 S TXV NES, PPC, STC, sDI
JAN#@N3440 368 1.0 300 250 7.0 40/ 160 20 S TXV NES, PPC, STC, SDI
JAN#@N3501L 366 0.3 150 150 5.0 100/ 300 150 S TXV MC, SS

JAN#@N3507 349 3.0 80 50 5.0 30/ 150 1500 - TXV SS, STC

JAN#@N3700 391 1.0 140 80 7.0 100/ 300 150 S TXV MC, NES, SS
JAN#@N3735 395 1.5 75 40 5.0 40/ 140 500 - TXV MC

JAN#@N3735L 395 1.5 75 40 5.0 40/ 140 500 - TXV MC

JAN#@N4150 394 10.0 100 70 7.0 40/ 120 5000 S TXV APl , PPC
JAN#@N4150S 394 10 100 70 7.0 40/ 120 5000 S TXV PPC, NES, SS, STC, SD
JANH@N5237 394 10.0 150 120 7.0 40/ 120 5000 S TXV PPC, NES, SS, STC, SD
JANH@N5237S 394 10 150 120 7.0 40/ 120 5000 S TXV PPC, NES

JAN#@N5238 394 10 200 170 7.0 40/ 120 5000 S TXV PPC, NES, SS, STC, SDI
JAN#@N5238S 394 10 200 170 7.0 40/ 120 5000 S TXV PPC, NES

JAN#@N5339 560 5.0 100 100 6.0 60/ 240 2000 S TXV PPC, NES, SS
JANH@N5660 454 2.0 250 200 6.0 40/ 120 500 - TXV PPC, NES, STC, SS
JANH@N5662 454 2.0 250 200 6.0 40/ 120 500 - TXV PPC, NES, STC, SS
JANH@N5663 454 2.0 250 200 6.0 40/ 120 500 - TXV PPC, NES, STC, SS
JANH@N5666 455 5.0 250 200 6.0 40/ 120 1000 TXV SS, STC, SDi, PPC
JANH@N5667 455 5.0 400 300 6.0 25/ 75 1000 TXV STC, SDi, PPC

NPSL Home Page
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Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transi stors, Silicon
NPN, Low Power, 0.3 - 2 W

1. Refer to the detailed specification sheet for applicable power derating factors.

2. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional

directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Hone Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radiation Data Bank

Manuf act urer:

Active Supplier Assessment Program (ASAP) Core Suppliers List

Part Procurenent:

Part Nunber/Procurenent details

Appl i cation Notes:
Applicabl e details

Last Update:
March 1998

Transi stors, Silicon
PNP, Low Power, P sub T

@
T sub A = 25

testing is not

requi red when procured

deg.

C 0.6 W

Mat ched Pair
Part Number Detai| Specification M L-PRF- 19500/ I sub C (A V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE (Mn/ Max) h sub FE at Ic (mA) Level 1 Level 2, 3 Manuf act ur er
JANE#@N3810 336 0. 05 60 60 5 150/ 450 0.1-1.0 ™>V NES, SS
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JAN#@N3810L 336 0. 05 60 60 5 150/ 450 0.1-1.0 - XV NES, SS

JAN#@N3811 336 0. 05 60 60 5 300/ 900 0.1-1.0 - XV NES, SS

JAN#@N3811L 336 0. 05 60 60 5 300/ 900 0.1-1.0 - XV NES, SS

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transistors, Silicon
PNP, Low Power,
Mat ched Pair

1. Refer to detailed specification sheet for applicable power derating factors.

2. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicable details

Last Update:
March 1998

Transi stors, Silicon
PNP, Low Power, P sub
T
@
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T sub A = 25
deg.

C 0.2-1.5 W

Part Number Detai|l Specification M L-PRF- 19500/ I sub C (A) V sub CBO (V) V sub CEO (V) V sub EBO (V) h sub FE (M n/ Max) h sub FE at Ic (m) Level 1 Level 2, 3 Manuf act ur er
JAN#@N2605 354 0. 03 70 60 6.0 100/ 300 0.01 S TXV MC

JAN#@N2905A 290 0.6 60 60 5.0 100/ 300 150 S TXV STC, SS, MC, NES
JAN#@N2905AL 290 0.6 60 60 5.0 100/ 300 150 S TXV STC, SS, MC, NES
JAN#@N2907A 291 0.6 60 60 5.0 100/ 300 150 S TXV M, M NES, Orl, STC, SS
JAN#@N3251A 323 0.2 60 60 5.0 100/ 300 10 - TXV MC, NES
JAN#@N3468 348 1.0 50 50 -5.0 25/ 75 500 - TXV MC, SS
JAN#@N3468L 348 1.0 50 50 -5.0 25/ 75 500 - TXV MC, SS

JAN#@N3634 357 1.0 140 140 5.0 50/ 100 50 S TXV MC, NES
JAN#@N3634L 357 1.0 140 140 5.0 50/ 100 50 S TXV MC, NES
JAN#@N3635 357 1.0 140 140 5.0 100/ 300 50 S TXV NES

JAN#@N3635L 357 1.0 140 140 5.0 100/ 300 50 S TXV NES

JAN#@N3636 357 1.0 175 175 5.0 50/ 150 50 S TXV NES

JAN#@N3636L 357 1.0 175 175 5.0 50/ 150 50 S TXV NES

JANH@N3637 357 1.0 175 175 5.0 50/ 150 50 S TXV NES

JAN#@N3637L 357 1.0 175 175 5.0 100/ 300 50 S TXV NES

JAN#@N3763 396 1.5 60 60 5.0 40/ 140 500 - TXV MC, NES, SS
JAN#@N3763L 396 1.5 60 60 5.0 40/ 140 500 - TXV MC, NES, SS
JANH@N3764 396 1.5 60 60 5.0 40/ 140 500 S TXV NES, SS
JAN#@N3765 396 1.5 60 60 5.0 40/ 140 500 - TXV NES, SS
JAN#@N3867 350 3.0 40 40 4.0 40/ 200 1500 S TXV APl , PPC, NES, STC
JAN#@N3867S 350 3.0 40 40 4.0 40/ 200 1500 S TXV APl , PPC, NES, STC
JAN#@N3868 350 3.0 60 60 4.0 30/ 150 1500 S TXV APl , PPC, NES, STC
JAN#@N3868S 350 3.0 60 60 4.0 40/ 150 1500 S TXV APl , PPC, NES, STC
JANH@N5415 485 1.0 200 200 6.0 30/ 120 50 S TXV PPC, NES, SDI
JANH@N5416 485 1.0 350 300 6.0 30/ 120 50 S TXV PPC, NES, SDI
JAN#@N5416S 485 1.0 350 300 6.0 30/ 120 50 S TXV PPC, NES, SDI

NPSL Home Page
Parts Sel ection

Sumary

Type

NASA Parts Sel ection List (NPSL)

Application Notes

Transi st ors,

PNP, Low Power,

Silicon
0.2 -

1.5 W

1. Refer to detailed specification sheet for applicable power derating factors.
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2. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

3. The | eaded package (case) is designated for transistors which are available in | eaded and unl eaded (U desi gnation) configurations.

specification for surface nmount (unleaded) package outlines.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:

Active Supplier Assessnment Program (ASAP) Core Suppliers List

Part Procurenent:

Part Nunber/ Procurenent details

Application Notes:
Applicabl e details

Last Update:
March 1998

Opt ocoupl er
LEDY Phot oTr ansi st or,
Psub T @T sub A =25

testing is not

required when procured

Refer to the detailed

deg.

C <1.0 W
Part Number Detai| Specification M L-PRF- 19500/ I sub F (md) | sub P (A) V sub F atl sub F V sub dc V sub F atl sub F mA V sub CBO (V) V sub EBO (V) V sub CEO (V) Level 1 Level 2, 3 Ma
JANE@IN22 486 40 1 1.3 10 35 4 35 S ™>V M
JANE@IN23 486 40 1 1.3 10 35 4 35 S ™>V M
JANE@N23A 486 40 1 1.3 10 35 4 35 S ™>V M
JANE@N24 486 40 1 1.3 10 35 4 35 S ™>V M
JANE@N24A 486 40 1 1.3 10 35 4 35 S ™>V M
JANE@NAT 548 40 1 1.3 10 45 7 40 S ™>V M
JAN#@IN48 548 40 1 1.3 10 45 7 40 S ™>V M
JAN#@IN49 548 40 1 1.3 10 45 7 40 S ™>V M

NPSL Hone Page

Parts Sel ection
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Sunmary
Type
NASA Parts Sel ection List (NPSL)

Application Notes

Opt ocoupl er
LED/ Phot ot r ansi st or

1. Al JANTXV transistors nmust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A

2. These optocouplers are sensitive to proton radiati on damage. Use appropriate derating factors (typically a factor of five or nore for current transfer
rati o) when the using the 4N4A9 to ensure that proton danage is minimzed for use in the space environnent.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicabl e details

Last Update:
March 1998

MOSFET, N- Channel
Power, P sub

T

@

T sub ¢ = 25
deg.

C 1.4 - 150 W

Part Number Detail Specification M L-PRF- 19500/ | sub D (A) T sub c=25deg. C | V sub DS (V sub dc) V sub GS (V sub dc) r sub DS (on) (GChm) V sub GS=10V Level 1 Level 2, 3 Manuf act ur er
JANE@NG660 547 0.99 60 +/-20 3.0 - TXV Sl
JANE@NG661 547 0. 86 90 +/-20 4.0 - TXV Sl
JANE@N6756 542 14.0 100 +/-20 0.18 - TXV HSC, IRC

Page 28



JANE@N6758 542 9.0 200 +/-20 0.4 - XV HSC, IRC
JANE@N6760 542 5.5 400 +/-20 1.0 - XV HSC, IRC
JANE@N6762 542 4.5 500 +/-20 1.5 - XV HSC, IRC
JANE@N6764 543 38.0 100 +/-20 0. 055 - XV HSC, IRC
JANE@N6766 543 30.0 200 +/-20 0. 085 - XV HSC, IRC
JANE@N6768 543 14.0 400 +/-20 0.30 - XV HSC, IRC
JANE@N6770 543 12.0 500 +/-20 0. 40 - XV HSC, IRC
JANE@N6782 556 3.50 100 +/-10 0.6 - XV HSC, IRC
JANE@N6784 556 2.25 200 +/-20 1.5 - XV HSC, IRC
JANE@N6786 556 1.25 400 +/-20 3.6 - XV HSC, IRC
JANE@N6788 555 6.0 100 +/-20 0.30 - XV HSC, IRC
JANE@N6790 555 3.5 200 +/-20 0. 80 - XV HSC, IRC
JANE@N6792 555 2.0 400 +/-20 1.80 - XV HSC, IRC
JANE@N6794 555 1.5 500 +/-20 3.0 - XV HSC, IRC
JANE@N6796 557 8.0 100 +/-20 0.18 - XV HSC, IRC
JANE@N6798 557 5.5 200 +/-20 0.4 - XV HSC, IRC
JAN#@N6800 557 3.0 400 +/-20 1.0 - XV HSC, IRC
JANE@N6802 557 2.5 500 +/-20 1.5 - XV HSC, IRC
JANE@N6901 570 1°.69 100 +/-10 1.4 - XV HSC
JANE@N6902 566 12 100 +/-10 0. 20 - XV HSC
JANE@N6903 570 0.98 200 +/-20 3. 65 - XV HSC
JANE@N6904 566 8.0 200 +/-10 0. 65 - XV HSC
JANE@N7218U 596 28.0 100 +/-20 0.077 S XV IRC
JANE@N7219U 596 18.0 200 +/-20 0.18 S XV IRC
JANE@N7221U 596 10.0 400 +/-20 0.55 S XV IRC
JANE@NT7222U 596 8.0 500 +/-20 0. 85 S XV IRC
JANE@NT7224U 592 34.0 100 +/-20 0.07 S XV HSC
JANE@NT7225 592 27.0 200 +/-20 0.10 - XV HSC, IRC
JANE@NT7227 592 14.0 400 +/-20 0.315 - XV APT, IRC, HSC
JANE@NT7228U 592 12.0 500 +/-20 0.415 S XV APT, IRC, HSC
JANE@N7261 601 8.0 100 +/-20 0.18 S XV IRC
JANE@NT7262 601 5.5 200 +/-20 0.4 S XV IRC
JANE@N7268 603 34.0 100 +/-20 0. 065 S XV IRC
JANE@NT7269 603 26.0 200 +/-20 0.100 S XV IRC

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

MOSFET, N- Channel

Power




1. Refer to the detailed part specification for applicable power derating factors.

2. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

3. For transistors which are available in | eaded and unl eaded (U designation) configurations, the | eaded package (case) is designated. Refer to the detail
speci fication for surface nmount (unl eaded) package outlines.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/ Procurenent details

Application Notes:
Applicable details

Last Update:
March 1998

MOSFET, P- Channel
Power, P sub

T

@

T sub ¢ = 25
deg.

C 6.25 - 125 W

Part Number Detai| Specification M L-PRF- 19500/ | sub D (A) T sub c = 25deg. C V sub DS (V sub dc) V sub GS (V sub dc) r sub DS (on) (Chm) V sub GS=10V Level 1 Level 2, 3 Manuf act ur er
JAN#@N6804 562 1.25 400 +/-20 3.6 - TXV HSC
JAN#@N6806 562 6.0 100 +/-20 0. 30 - TXV HSC
JAN#@N6845 563 0.86 90 +/-20 4.0 - TXV IRC
JAN#@N6847 563 1°.69 100 +/-10 1.4 - TXV IRC
JAN#@N6849 564 0.98 200 +/-20 3.65 - TXV HSC, IRC
JAN#@N6851 564 3.50 100 +/-10 0.6 - TXV HSC, IRC
JAN#@N6895 565 0.99 60 +/-20 3.0 - TXV HSC
JAN#@N6896 565 2.25 200 +/-20 1.5 - TXV HSC
JAN#@N6897 565 3.5 200 +/-20 0. 80 - TXV HSC
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JAN#@N6898 565 25 100 +/-20 0.2 - XV HSC
JANE@NT7236 595 -11 -100 +/-20 0.2 S XV IRC
JANE@NT7236U 595 -14 -100 +/-20 0.2 S XV IRC
JANE@NT7237 595 -11 -200 +/-20 0.51 S XV IRC
JANE@NT7237U 595 -8 -200 +/-20 0.51 S XV IRC

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

MOSFET, P- Channel

Power

1. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

2. For transistors which are available in | eaded and unl eaded (U designation) configurations, the | esded package (case) is designated. Refer to the detail
specification for surface nmount (unleaded) package outlines.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ation Data Bank

Manuf act urer:
Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicable details

Last Update:
March 1998

Transi stors, Silicon
RF, NPN, P sub T

@
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T sub ¢ = 25
deg.
C 0.2-1.0W

Part Number Detai| Specification M L-PRF- 19500/ F (Mz) I sub C (A) V sub CBO (V) V sub CEO (V) h sub FE Mn/ Max h sub FE at Ic (md) Level 1 Level 2, 3 Manuf act ur er
JAN#@N918 301 100 0. 05 30 15 20/ 200 3.0 S TXV MC, SS
JAN#@N2857 343 450 0. 04 30 15 30/ 150 3.0 S TXV MA, SS
JAN#@N3866A 398 400 0. 04 60 30 25/ 200 50. 0 S TXV MC, SS
JAN#@N5109 453 200 0. 04 40 20 40/ 120 50. 0 S TXV MC, SS

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transi stors, Silicon
RF, NPN

1. Derate 2N918 linearly at 1.71 miWdeg.C for T sub C > +25 deg.C. Refer to the detailed specification regarding derating factor for other parts listed
her ei n.

2. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)

Radi ati on Test:
GSFC SEU Radi ati on Data Bank

JPL's Radi ati on Data Bank

Manuf act urer:

Active Supplier Assessnment Program (ASAP) Core Suppliers List
Part Procurenent:

Part Nunber/Procurenent details

Application Notes:
Applicabl e details
Last Update:
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March 1998

Transi stors, Silicon
RF, PNP, P sub

T
@
T sub A =25
deg.
C 0.2 wW
Part Number Detai|l Specification M L-PRF- 19500/ F (Mz) I sub C (A) V sub CBO (V) V sub CEO (V) h sub FE (M n/ Max) h sub FE at Ic (m) Level 1 Level 2, 3 Manuf act ur er
JAN#@N4957 426 450 0. 03 30 30 30/ 165 5.0 - TXV SS

NPSL Home Page

Parts Sel ection

Sunmary

Type

NASA Parts Sel ection List (NPSL)
Application Notes

Transi stors, Silicon
RF, PNP, P sub

T
@

T sub A = +25
deg.

C 0.2 wW

1. Derate at 1.14 mN deg.C for operation above T sub A = +25 deg.C

2. Al JANTXV transistors nust be PIND tested in accordance with M L-STD 750, Method 2052, Condition A Additional testing is not required when procured
directly fromthe manufacturer with PIND testing in accordance with M L-PRF-19500.

NPSL Home Page

Parts Sel ection

Sumary

Type

NASA Parts Sel ection List (NPSL)
TRANSI STORS

M L- PRF- 19500

Part Nunber Expl anation

Exanpl e: JAN#@N2369AR wher e,
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JAN Joint Arny and Navy (JAN) Mlitary Part Designator
# Qual ity Level (JAN, JANTX, JANTXV, JANS and JANFS)
@ I ndi cates Radi ati on Hardness Assurance (RHA) Level
2N Conponent desi gnator for Transistors
2369 Identification Number
AR Suffix Letters

Quality Level, (#)
S Hi ghest Quality level 1
XV Level 2, 3

Radi ati on Hardness Assurance Level, (@

RHA Desi gnat or Total |onizing Dose (RAD (Si)) Neutron Fluence (N cnt*2)
M 3 x 10**3 2 x 10**12
D 1 x 10**4 2 x 10**12
L 5 x 10**4 2 x 10**12
R 1 x 10**5 2 x 10**12
F 3 x 10**5 2 x 10**12
G 6 x 10**5 2 x 10**12
H 1 x 10**6 2 x 10**12

NOTE: Unl ess specifically stated within the parts selection tables of the NPSL,
Har dness Assurance (RHA).

dose,

al so be consul ted for

single event effects,

NASA CGoddard Radi ation Effects and Anal ysis
Jet Propul sion Laboratory Radiation Effects

Suf fi x

letters

A B, C etc I ndi

cates a nodified version that

is substitutable for the basic part nunber (non-suffix) device

M I ndi cates matching of specified paraneters of separate devices

R I ndi cates reverse polarity packaging of the basic part nunber device

L or S Indicates that the ternminal |eads are longer or shorter, respectively than those of the basic part nunber device
U I ndi cates | eaded or surface mounted devices

UR I ndi cates | eaded or surface nounted (round end cap di odes)

us I ndi cates | eaded or surface nounted (square end cap diodes)

-1 | ndi cates netal | urgi cal bond
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initial guidance:

The foll owi ng resources may



NPSL Home Page

Parts Sel ection

Sunmary

Type

NPSL Parts Selection List (NPSL)
Transi stor Manufacturer Listing
dick

here

for additional information regarding parts technol ogies of fered by these manufacturers listed in the Active Supplier Assessnent Program (ASAP) Core
Suppliers List.

Li sted below are links to nmanufacturer data sites that nay provide additional part related infornmation. The linked sites are not under the control of NPSL
and NASA is not responsible for information contained in the linked site. These |links are provided for your conveni ence only.

APT

Advanced Power Technol ogy
405 Sout hwest Col unbi a Street
Bend, OR 97702- 1000

Cage Code: 0ODY74

Phone No: 541.382.8028 x1181
API

APl El ectronics, Inc.

375 Rabro Drive

Hauppage, NY 11788-4227
Cage Code: 52333, 30045
Phone No: 516.582. 6767

HSC
Harri s Sem conduct or
Rout e 202

Sonerville, NJ 08876-9999
Cage Code: 18722

Phone No: 717.474.3252

I RC

International Rectifier Corporation
Seni conduct or Di vi sion
233 Kansas Street

El Segundo, CA 90245-4382
Cage Code: 59993

Phone No: 310.607.8883

M A

M A-COM Inc.

1011 Pawt ucket Bl vd.
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P. O Box 3295

Lowel I, MA 01853-3295

Cage Code: 96341

Phone No: 617.564. 3038

M

M cropac | ndustries, Inc.

P. O Box 469017

Garl and, TX 75046-9017

Cage Code: 31757

Phone No: 214.272.3571 x274
MC

M crosem Corporation - Watertown Division
580 Pl easant Street

Wat ertown, MA 02172- 2497
Cage Code: 12969

Phone No: 617.926. 0404

MC- PPC

Di vi sion of M crosenm Corp.
7516 Central |ndusytrial Drive
Ri vi era Beach, FL 33404- 3499
Cage Code: 33178

Phone No: 561.848. 9606

NES

New Engl and Seni conduct or

6 Lake Street

Law ence, MA 01841-3011
Cage Code: 43611

Phone No: 978.794. 7557

orl

Opt ek Technol ogy, Inc

1215 West Crosby Road
Carrollton, TX 75006-6989
Cage Code: 32694

Phone No: 214.323.2272

SS

Semi coa Semi conductors

333 McCormi ck Avenue

Costa Mesa, CA

Cage Code: 34156

Phone No: 714.979. 1900
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Sl

Siliconix, Inc.

2201 Laurel wood Road

Santa C ara, CA 95054-1593
Cage Code: 17856

Phone No: 408.970. 3957

STC (site not avail able)
Silicon Transistor Corporation
27 Katrina Road

Chel msford, MA 01824-2842

Cage Code: 07256

Phone No: 978-256-3321

SDI

Solitron Devices, Inc.

3301 El ectroni cs Wy

West Pal m Beach, FL 33407-4636
Cage Code: 21845

Phone No: 561.848.4311 Xt 220

NPSL Home Page
Parts Sel ection
Sunmmary

Type
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Active Parts Core Suppliers List (CSL)

The Active Parts Core Suppliers Listing (CSL) is a listing of manufacturers who are considered preferred suppliers of nmonolithic mcrocircuits, hybrid
mcrocircuits, transistors or diodes by NASA. The CSL consists of two parts:

Core Suppliers List Part |

Introduction Section | - Mcrocircuits Section Il - Hybrids Section IlIl - Diodes Section |V - Transistors

Core Suppliers List Part 11

Japanese Space Agency (NASDA) Listings European Space Agency (ESA) Listings

NOTE: A Portabl e Docunment Format (PDF) reader will be needed to viewthe CSL files on this page. A PDF reader, along with installation instructions, can be
obtai ned free from Adobe Systens |ncorporated.

Part | follows, and includes only those suppliers who satisfy the following criteria:

Are listed in QW-38535 (Qualified Manufacturers List of Advanced Mcrocircuits Qualified Under MIlitary Specification M L-PRF-38535?), QW-38534
(?Qualified Manufacturers List of CustomHybrid Mcrocircuits Qualified under Mlitary Specification List of Custom Hybrid Mcrocircuits Qualified under
Mlitary Specification ML-H 38534?) or QPL-19500 (?Qualified Products List of Products Qualified under Mlitary Specification ML-S-19500) O fer one or
nmore products which are currently listed in either ML-STD- 975 or the GSFC PPL Offer QW/QPL products to quality assurance |evels which are consi dered
suitabl e for spaceflight use Have established a history of providing high reliability parts to NASA

The CSL, Part Il, includes active part suppliers, who are not necessarily QW/ QPL-certified, but who satisfy the followng criteria:

Manuf acturers parts on DESC certified and qualified Iines Have conpiled a satisfactory history of supplying high reliability parts which are currently
procured through contractor (or OEM SCDs Manufacture parts to NASA specifications Are certified and qualified by ESA/NASDA to provide parts to ESA/ SCC or
NASDA speci fi cati ons)

The CSL is intended to assist NASA project managenent, parts/reliability engineers and designers in avoiding EEE part reliability/ m ssion schedul e probl ens
which can result when parts are procured from unproven suppliers or suppliers who show recent trends indicative of unsatisfactory perfornance.

For each manufacturer listed in the CSL, Part |, herein, there is acconpanying information related to the processing technol ogi es and product |ines for
whi ch the manufacturer is considered a core supplier and the nanme/ phone nunber of a conpany representative to whom questi ons may be directed.

The information described in this report was obtained from NASA GSFC Preferred Parts List (PPL-21), NASA Standard El ectrical, Electronic and
El ectronechani cal parts list (ML-STD-975), Qualified Manufacturers List for Mnolithic Mcrocircuits (QW-38535), Qualified Manufacturers list for Custom
Hybrid Mcrocircuits (QW- 38534), and Qualified Products List for Diodes and Transistors (QPL-19500).

For conveni ence, the listings have been grouped by part commodity. Introductory remarks for each section provide an expl anation of the infornation
contained therein. Please note that the manufacturer's listing and the acconpanying information are considered accurate at the time of issue of this
docunent. However, the sem conductor industry is one known for rapid change of technol ogy and devel opnent including fabrication processes and assenbly
locations. As a result, the listings are subject to change w thout notice; revisions or anmendnents will be issued, as necessary.

For additional information regarding this Core Suppliers Listing, please contact:

Ashok Sharma NASA Goddard Space Flight Center Geenbelt, Mryland 20771 Attn: Ashok Sharnma (Active Parts Specialist Code 562) (301) 286-6165 (301) 286-1695
(fax)
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Appendi x A Derating Criteria

Under Construction.
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Appendi x B Additional Parts |Information Links
Li sted bel ow are sone useful Links to other data sites that can be used in obtaining additional part related information:
NASA Parts and Packagi ng Program ( NPPP)

Site nanaged by the Jet Propul sion Laboratory (JPL) -- This Site Contains Electronic Parts Reliability Informati on Studies of Energing M croel ectronics
Technol ogi es Radiation Effects Information JPL's El ectronic Parts Information Network System (EPI NS)

El ectronic Parts Information Managenment System (EPIMS) User | D/ Password Controlled -- This Site Contains G DEP Alerts GSFC Parts Anal ysis Wb Syst em ( PAVS)
NASA Parts Advisories NASA Project Parts Lists Nonstandard Part Approval Requests Manufacturer CAGE code/ address | ook up

GSFC SEU Radi ati on Data Bank
JPL's Radi ation Data Bank

GSFC Procurenent Specifications
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Appendi x C Prohibited Materials Section

The followi ng section of the NASA Parts Sel ection List (NPSL) has been devel oped to identify naterials often used in the manufacture and assenbly of EEE
parts that shall be prohibited fromuse in high reliability NASA el ectronic systems and flight hardware. Users are strongly urged to faniliarize thensel ves
with these issues to minimze the risk of introducing potential problens. In addition to the issues noted in this section, each commodity section within
the NPSL has application notes that are unique to the comodity. Therefore, users should al so review the application notes contained in each commodity
section.

1. Pure Tin Plating 2. Cadmium Plating 3. Zinc Plating
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Pure Tin Plating Prohibition

Policy:

Pure tin plating is prohibited as a final finish on EEE parts and associ ated hardware

Ref erence:

NASA Advi sory NA-044 October 23, 1998 NASA Advi sory NA-044A Decenber 17, 1998 NASA GSFC Ti n Wi sker Honepage
Rat i onal e:

Pure tin finishes are susceptible to the spontaneous growth of electrically conductive single crystal structures known as tin whiskers. Over tine these
whi skers may grow to be several nmillimeters (mm) long. Tin whiskers are capable of causing electrical failures ranging fromparanmetric deviations to
sustai ned plasma arcing (in vacuum) that can result in catastrophic short circuits.

=]

An Example of a Tin Whisker
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Several instances have been reported where tin whiskers have caused systemfailures in both earth and space-based applications including at |east 3 reports
where a tin whisker induced short circuit resulted in conplete failure of the commercial satellite.

The general risks fall into four categories:

Stabl e short circuits in |l ow voltage, high inpedance circuits.In such circuits there may be insufficient current available to fuse the whi sker open and a
stabl e short circuit results. Depending on the diameter and | ength of the whisker, it can take nore than 50 nmillianps (m) to fuse one open. Mre typical
is ~10mA Transient short circuits. At atnospheric pressure, if the available current exceeds the fusing current of the whisker, the circuit may only
experience a transient glitch as the whisker fuses open. Plasnma arcing in vacuum In vacuum a nuch nore destructive phenonenon can occur. If currents of
above a few anps are available, the whisker will fuse open but the vaporized tin nay initiate a plasna that can conduct over 200 anps. An adequate supply
of tin fromthe plated surface is necessary to sustain the arc. This phenonenon is reported to have occurred on several comrercial satellites resulting in
bl own fuses that rendered the spacecraft non-operational. Debris/Contam nation.Wiskers or parts of whiskers may break | oose and bridge isolated conductors
or interfere with optical surfaces

Recommendat i ons:

At this time, the only sure way of avoiding tin whiskers is not to use parts plated with pure tin. Despite procurenent specification requirenments that
prohibit pure tin, errors sonetinmes occur resulting in pure tin plated conponents being delivered. Therefore, users are advised to i ndependently test and
anal yze the plating conposition of the products received as a verification that pure tin plating is not in use. Sinple visual inspection is generally not
sufficient because pure tin plating may appear sinmilar to other plated finishes such as tin/lead or nickel.

Utilization of procurenment specifications that have clear restrictions against the use of pure tin plating is still recomended. Mst, but not all, of the
commonly used mlitary specifications currently have prohibitions against pure tin plating. Studies have shown that alloying tin with a second netal
reduces the propensity for whisker growth. Alloys of tin and |ead are acceptable where the alloy contains a mnimumof 3% ead by weight.

In the event pure tin plated parts cannot be avoi ded, there are sone additional processing techniques that may be used to reduce but not elimnate the
ri sks associated with tin whiskers. The effectiveness of these approaches is variable and nost require further evaluation to determne their suitability
for long duration missions. Exanples of these approaches incl ude:

Sol der dipping pure tin plated ternminations and | eads using a | eaded solder. The effectiveness of this approach at covering all pure tin plated surfaces
can be variable. Application of conformal coat material to pure tin plated surfaces. Conformal coat appears to reduce the growth rate of tin whiskers, but
whi skers are still capable of growi ng through some conformal coat materials such as pol yurethanes. For sone device types manufacturers may be willing to
replate surfaces using finishes such as tin/lead or nickel which are substantially |ess prone to whisker formation.

Cadmi um Pl ating Prohibition
Pol i cy:

Cadmium plating is prohibited on EEE parts and associ ated hardware. |In some applications use of Cadmium plating may be acceptable via a Project approved
wai ver process that includes review and approval by both Materials and Parts Engi neering disciplines.

Ref erence:

MSFC- HDBK- 527, Materials Sel ection List for Space Hardware Systens JSC 11123, Space Transportati on System Payl oad Safety Cuidelines Handbook
Rat i onal e:

There are several reasons for prohibiting the use of Cadmiumplating in space flight electronic systens.

Cadmiumis known to sublimate in a hard vacuum environnment (especially at tenperatures above 75°C). The sublimati on products, which are conductive, can
redeposit resulting in short circuits. The sublimation products may also interfere with sensitive optics. Cadmiumis a toxic material that should not be

used in manned spaceflight applications Cadmiumis subject to the spontaneous growth of Cadm um whi skers. The propensity of Cadmiumto grow whiskers
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appears to be lower than that of zinc and especially tin. Cadm um whiskers (like tin whiskers) grow spontaneously and are capabl e of causing electrical
failures ranging fromparanetric deviations to sustained plasma arcing that can result in catastrophic short circuits. See prohibition against pure tin
plating for additional insight regarding the risks of nmetal whiskers

Recomendat i ons

Cadmium plating is conmonly used on connectors, connector hardware and nmechani cal hardware such as fasteners. |t provides excellent resistance to salt
corrosion and is therefore offered in many military specifications predom nantly for use in naval applications. However, nbst NASA applications are not
concerned with salt corrosion and the risks associated with use of Cadm um plating noted above outwei gh the benefits of its use in spaceflight
applications. There are several alternatives to Cadmiumplating that are suited for spaceflight use. For connectors, electroless nickel plating is
preferred. Gold plating is preferred when the application requires additional shielding effectiveness or |ow residual nmagneti sm Passivated stainless stee
is the preferred material for hardware itenms such as fasteners. Consult your materials or parts specialists for suggested alternatives to Cadm um pl ati ng

Zinc Plating Prohibition
Policy:

Zinc plating is prohibited on EEE parts and associ ated hardware. In sonme applications use of Zinc plating nay be acceptable via a Project approved wai ver
process that includes review and approval by both Materials and Parts Engi neering disciplines

Ref erence: NA
Rational e
There are several reasons for prohibiting the use of Zinc plating in space flight el ectronic systens.

Zinc is known to sublimate in a vacuum environnment (especially at el evated tenperatures). The sublimation products are conductive and can result in short
circuits. Zinc is subject to the spontaneous growh of Zinc whiskers. Zinc whiskers (like tin whiskers) grow spontaneously and are capabl e of causing
electrical failures ranging fromparanmetric deviations to sustained plasma arcing that can result in catastrophic short circuits. See prohibition against
pure tin plating for additional insight regarding the risks of nmetal whiskers

Recomendat i ons

Zinc (gal vani zed) plating is occasionally used on nmechani cal hardware such as fasteners for its corrosion resistant properties. By using alternative
plating materials nost NASA applications can avoid the risks associated with the use of Zinc plating while still achieving suitable corrosion resistance
Consult your materials or parts specialists for suggested alternatives to Zinc plating
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