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FOREWORD

?lis s!mdard is tie mchnical baseline for strmdmdimiion of Electrical, Ekamnic, and EkcIro-
mechmica! (EEE) pzns. The intent of his effon is to focuspan selectionon EEE pans used io the design mrd
mnsuuc:ion of space flight hnrdwme m well ns mission-esscntinlground suppon quipmem (GSE). The ovendl
objsaive is to pmvidc tic designer wiLhncceptnblepans nnd specificnlions for procuring Wow pm for space
flight missions. The result of this effort should provide dIc designer with EEE pm’Is, including the neccssmy
cri[crin permining 10use. choice md npplicruions.

. ..
Ill

Downloaded from http://www.everyspec.com



MI L-STD-975M (NASA)

THIS PAGE INTENTIONALLY LEIT BLANK

iv

Downloaded from http://www.everyspec.com



MIL-STD-975M (NASA)

Pmagnqsh 1.
1.1
I .2
1.3

2.

3.
3.1
3.2
3.3
3.4
3.5
3.6

4.
4.1
4.2

4.3
4.4
4.5
4.6
4.7
4.8
4.9

PART I - STANDARD EEE PARTS
CONTENTS

Page

SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Geneml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1
Ch.ssilicario n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

REFERENCED DOCUMENTS . . . . . . . . . . . . . . . . . . . . . 2

DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...6
SlmSdmdPari . . . . . . . . . . . . . . . . . . . . . . . . . . ...6
Nonstrmdmdpart . . . . . . . . . . . . . . . . . . . . . . . . ...6
Gmdelpmts . . . . . . . . . . . . . . . . . . . . . . . . . . ...6
Gmdc2Pmts . . . . . . . . . . . . . . . . . . . . . . . . . . ...7
Grmfe3Pmts . . . . . . . . . . . . . . . . . . . . . . . . . . ...8
Preferred NonstmdmdPm’ts . . . . . . . . . . . . . . . . . ...8

GENERALREQUIREMENTS . . . . . . . . . . . . . . . . . . ...10
tlk-inforstnndnrdpmtslisting.. . . . . . . . . . . . . ...10
Criteria forlistin8smndmd QMLGmde 1
md2flowsmdpm’ts . . . . . . . . . . . . . . . . . . . . . . . . II
CrikminforlistingstmdodQML Gmde 3f10ws . . . . . . . 13
Pmrspmammml . . . . . . . . . . . . . . . . . . . . . . . ...14
PruzsApplicmion . . . . . . . . . . . . . . . . . . . . . . . . ...16
NonsmrrdmdPnnsUsngc. . . . . . . . . . . . . . . . . . . ...16
ConllictofD~m . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
PmblemReponingProdure-DDForm 1426 . . . . . . . . 16
Mnterinl Test Requirements . . . . . . . . . . . . . . . . . ...17

PART II - PREFERRED NONSTANDARD EEE PARTS

5.
5.1
5.2
5.3
5.4

6.

7.
7.1
7.2

8.

8.1
8.2

9.

CONTENTS

SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...18
Gcncnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...18
Purposc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...18
Classificmion. . . . . . . . . . . . . . . . . . . . . . . . . . ...18
8cneficidCorrmrcrrrs . . . . . . . . . . . . . . . . . . . . . ...18

REFERENCEDDOCUMENTS . . . . . . . . . . . . . . . . . . ...18

DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...18
Prcfemxf NonsmndmdParI . . . . . . . . . . . . . . . . . ...18
NSPARS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...18

CRITERIA FOR PREFERRED
NONSTANDARD PARTS LISTING . . . . . . . . . . . . . . 19
Listing Criteri a . . . . . . . . . . . . . . . . . . . . . . . . ...19
Rcmovtd ofn Nonstmdmd PM.... . . . . . . . . . . . ...19

REQUIREMENTSFOR USE.... . . . . . . . . . . . . . . . ...19

v

--

Downloaded from http://www.everyspec.com



MIL-STD-975M (NASA)

Scaion

SrMion

I
2
3
4
5
6
7

8
9
10
11
12
13
14
15
16-20

21
22

Appendix A
B
c

D

PART I - SECTIONS

Capacitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1.1
Conrmaors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2.1

Crysb.dsmdC!ystalOscillmom . . . . . . . . . . . . . . . . . . . 3.1
Diodes 4.1
Fillers :::::::::::::::::::::: :: :::: :::: :::5.1
Inductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...6.1
Microcircuit Pm Lis!ingsrmdQML Flows . . . . . . . . 7.1.1
7.1 Sunsmm-y0fSection7 . . . . . . . . . . . . . . . . . . ...7.1.1
7.2 MIL-I-38535 Appendix A, SlmdMd MicrccircuiLs . . . . 7.2.1
7.3 MlbI-38535 Approved Microcircuit Flows md Paris . 7.3.1
7.4 MIL-H-38534 Approved Hybrid Microcircuit Flows . 7.4.1

Pmtcctivcdcviccs . . . . . . . . . . . . . . . . . . . . . . . . . ...8.1
Relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9.1

Resistors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.I
Tlwffnislor s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.1
Trrursfomscrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.1

Tmmis[om . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.1
Wire&Cnblc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.1
Photonics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.1
Rcscn’cd forFumrcUsc

PARTII-SECTIONS

AdvnmcdMicmcircuitPa r!sListing(AMPL) . . . . . . . . . . 21.1
High NASA Usage . . . . . . . . . . . . . . . . . . . . . . . . ...22.1

APPENDICES

Demlingcritcrh . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A.1
Scmcningpmceclurcs . . . . . . . . . . . . . . . . . . . . . . . . ..B.!
S~idmquimmnE formstomclmtmmgneticdevia . . . . C.1
JANClnssSS[rrck Pmgrnm . . . . . . . . . . . . . . . . . . . . ..D.I

vi

Downloaded from http://www.everyspec.com



MI L-STD-975M (NASA)

STANDARD PARTS

1. SCOPE

1.1 Gmscrnl. This stmdmd provides a meansof selecting, procuring msdapplying Electrical, Elcctmnic.
and Electmmechmical (EEE) Pnrssfor use in flight and mission-csszntialground suppml quipmcm.
The Ik is limited to the following Fcdcml .smckCl=

Pnn Tvrrm FSC

● Cnpacitom

“ Circuit Brmkers
“ Connectors
“ Crysmls nnd CrysmJOscillators
● Oiodes
● Fiber Optics
● Fhem
● Fuses
● Inductors
“ Microcircuits
● Rc!nys
● Resistors
● ‘flermistors
● Transformers
● Trmsistors
“ Wkc and cable

5910
5925
5935
5955
5961
60GP (FSG)
5915
5920
5950
5962
5945
5935
5905
5950
596 I
6145

1.2 Pwprssc. The purposeof WISsumdard is 10provide quipmcm designersmrd numufaccuremwith
electronic parts hm’ing qunliry levels consideredto kc most mxcpm,blefor flight and mission+ssentiid
ground suppon quipment.

1.3 Clnssiflmtion. Three levels of qmdi[y mz used in this stmdm’d. Grade I parts arc very low risk,
higher quality and reliability parts imcndsd for crilical applications. Grade 2 pmls MT low risk, I@
qualily and reli~bilily pans for usc in applicationsnor requiring Gmdc 1 pans. Grade 3 pans arc
higher risk, good quality mrd rcliabili[y pans but arc not rccmnmmded for applications requiring high
product msul-mlcclevels.

1
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2. REFERfZYCED DOCUNIEINTS

Issues of documents. The following documentsof the issuein effect on the date of invimcimrfor bids or
request for proposal form o pan of this smmdmdto the extcm specified herein.

CAPACITORS (FSC 5910)

M IL-C-20 -

MIL-C-123 -

MI L-C-23269 -

MIL-C-39003 -

MIL-C-39006 -

MIL-C-3S014 -

M IL-C-55365 -

M IL-C-5568 I -

MI L-C-82421 -

MI L-C-87217 -

Capacitors, Fixed. CermccicDielectric (TemperncureCompensating),
Esmhlishcdmd Non-esmblishcdReliti!lity. Geneml Spccilicmion for.

Capacitors. Fixed, Cemmic Dielectric, (Tempermum .%ble md General
purpose), High RelinMlity, Gerrend Spccificacionfor.

Cnpcitors, Fixed. Glnss Dielectric. ExmblishcdRclialility, Geneml
Specification for.

Capacitors. Fixed, EIsctrcdytic(Solid Electrolyte), Tmrmlum, Esmblishcd
Reliability, General SPscificmion for.

Cnpaci[ors, Fixed, Electrolytic (Nonsolid Elccwolyte), TmmUum, Esmblixhcd
Rcli~ility,Gencnd SPccilicmion for.

Ciqmci!ors. Fixed, Ceramic Dielectric (GcnercdPurpmc), Esmhlishcd
Reli~bility, General Spccilicmion for.

Citfmcitors,Chip, Fixed. Tmmdum, EstablishedRelitiility, Geneml
SPccilicmion for.

Capacitor. CMp, Muhiple Layer, Fixed, Unencapsubmd, Cermrric Dielccuic,
SsmblishedRelinhility. Genend Spccificmion for.

Cqmcitom. Fixed, SupermctnllizcclPkcwicFilm Dielectric, (de, W, or dc and
nc), Hermetically Smfsd in Metal Casts. SxmblishcdRelitili[y, Gcneml
Specification for.

Cqmcilors, Fixed, SufrermetnlliscdPlnstic Film Dielectric, flit-m Current
for Low Energy, High hnpednnccApplications, Hermcticaily Sealed in Metal
Cmcs. High Rclinkility, General Spcilicmion for.

CONNECTORS (FSC 5935)

MSFC 40,M38277 - Comeaors. ElccIrical, Circuh!r, Minimms. High Dcnsily. Environment
Resisting, SPecilicmion for.

MSFC 40,M38298 - Connectors, ElccIricnl. SPccid, Minimum Ckculm. Snvirmunem RcsisIing.

MSFC 40.M39569 - ConnccIom Elccwical, Minimum CIrculiu. Snvimnmcm Rcsisiing, 200”C,
SpccilicmiOn for.

GSFC S-31 I-P-4 - Comeaom (mcdContacts). Elccwical. Rccmngulm, for Spwc Flight Use,
Gcncnd Specification for.

2
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GSFC S-31 I-P-1O -

MI L-C-5015 -

MII/C-22992 -

MIL-C-24308 -

MIL-C-26482 -

MIL-C-83513 -

MIL-C-38999 -

MIL-C-3S012 -

MIf/C-39029 -

MIL-C-55302 -

MIL-C-8WM9 -

Comcctors, Subrrrininture,Electrical nnd Conxinl ConIacI, for Space Flight
use.

Comcaor, ElccIricaf, Ckmdar ?kmkd, AN Type, General Spccilicmion
for.

Comcctor, Plugs nnd Reccptnclcs,Electrical, Wnrerpmnf, Quick Dkcumca.
Hcmy DuIy Type, Geneml SpccilicnIinn for.

Comcctor. Electric, Rectmgulnr, Mininlum Polnrizcd Shell, Rnck and Pmel.
General .$rccificnlinn for.

Conmctor, Elecwkzd, (Circulnr. Mininmre. Quick Dkcomcct. Envirurrmmt
Resisting) Rscepmclcsmd Plugs. Gcneml SpccificXinn for.

Connector, Electrical, RcctnngulnrMicruminiaturc, Polnrizcd Shell, Crimp
md SuIdcr Comnms, Gencml SPccificniinn fnr.

Connector, ElceIriczd, Circtdnr, Mininnm High Density, Quick Dismmrcct,
(B~yonet, Tbrmdcd mrd BreechCoupling), Envimnmml Resistant,
Removable Crimp mrd Hermetic Snider Contacts. General Spccilicnrion fnr.

Conmctnr, Coaxial, Rndin Frequency, General SPccilicruinn for.

Comncts, Electrical Connector, Gerund S@ifrcntion for.

Cmmcctor% Primed Cimui[ Subassemblymd Accr.ssnrics,General
Sfrccilimtinn fnr.

Cnmcctor Acccssnrirs. Electrical. Gcneml SpscificnIinn for.

CRYSI’ALS & CRY~AL OSCILLATORS (FSC 5955)

MIL-C-49468 - crystal Units, QumIz, Pmckion. Genc~ $=ifiminn fnr

M IL-O-55310 - Oscillmnm, Crystal, Gencml Specification for

D1ODES (FSC 5961)

MI L-S-19503 - %miconductnr Devices. Gencml Specification for.

FILTERS (FSC 5915)

MIL-F-28861 - Filters and Capacitors, Rndio Frqucncy/Elccucurmgnctic Intcrfcrcnm
Supprcssinn,Spccilic41inn for.

3
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INDUCTORS (FSC 5950)

MI L-STD-981 - Design Mmufncuu’irIg mrdQurdky .%mdmds for Custom Electromagnetic
Dcviccs for SpaceApplications.

MI L-C-3901O - Coils, Fixed, RtiIo Frcqumcy, Molded. ESnlrlisbcd Relitillity, Gcneml
Specification for.

M IL-C-83446 - Coils, CMp, Fixed or Variable. Gencml SpccificMion for.

hlICROCIRCUITS (FSC 5962)

MI L-STD-883 - TexI MaImds md Pmccdures for MicmcloWonics.

MIL-M-38510 - Micmcinwits, GencnslSpccilicmion for.

MIL-H-38534 - Hybrid MicmcircuiK, Gcnend Spccilicmion for

hiIL-I-38535 - Imegrmcd circuits (Micmcimuits) Mmufncmring, Gencnd SPcciiictuion for

PROTECf’lVE DfNICFI (FSC 5920 mrd 5925)

MIL-F-23419 -

MIL-C-39019 -

RflLAVS (FSC 594S)

MIL-R-39016 -

RES1=ORS (FSC 5905)

MIL-R-39@35 -

MIL-R-39007 -

MIbR-39008 -

MIL-R-39009 -

MIL-R-39015 -

Fuses. Insuument Type. Gcnend Spccificmion for

circuit Brmkcm, M~gnelic, Low-Power, Sadcd. Trip-Free, General
SPccificnlion for.

Reloys. Elcctmnmgne[ic, EsmblisbcdReliability, General SPccificacionfor.

Resismrs, Fixed, Wire-Wound (Accunuc), E-miblixbcdReliability. Gcncnsl
Spccificalion for.

ResisIom. Fixed, Wire-Wound (Power Type), ExmblisbcdRelitilliIy,
General SPccificaiion for.

Rcsistom. Fixed Composition (Insubucci), EsutblisbcdReliability. Gcncml
Specification for.

Resistors, Fixed. Wire-Wound (Power Type, ClmssisMounted). f3nblislrcd
RclinMliIy. Gcncml Specification for.

Rcxistors, Vnrinblc, Wkc-Wmmd (Lad Screw Acrumcd), Esmblisbcd
Relintility, Gcncml S~ilication for.

d
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MIL-R-39017 -

MI L-R-35032 -

MIL-R-55182 -

MIL-R-55342 -

MIL-R-83401 -

Resistors, Fixed, Film (hrsulrmd), &ltili~ti Reli~bility, Gened
SpccilicXiOn for.

Rcsistom. Puckngingof.

Resistors. Fixed. Film, EsmblishcdReliuMlity.G merulSpccilicarionf or.

Rcsistom, Fixed, film, tip. &tilifiti Rcli~ility. Gcned S~ifi@ion
for.

Resistor Networks, Fixed, Film, Gcncml Specification for.

THERMISf’ORS (FSC 5905)

MILT-23648 - Thermistor (Tlwrmdly Sensitive Rcxistor), Insulimd. Gcneml Spccitic.ation
for.

GSFC S-31 I-P-18 - Thermistor (llrcrrrridly Scdivc Resistor), Inxtdnrcd,Negtoive Tanpcmcurc
Cc.cfficicm, SIylc 31 I PI 8, SPccilicacionfor.

TRAA’SFORIIIERS (FSC 5950)

MI L-STD-981 - Design, Mmmfuauring nnd Qualily .%crdnrdsfor Custom Elccummrgnaic
Devices for SpaceApplications.

TRAh’SI~ORS (FSC 5961)

MI L-S- 195CKI - scmimnductor Devices, Geneml SPcciricntionfor.

WIRE & CABLE (FSC 6145)

MIL-C-17 - C~blc. Rudio Fmqucncy, Flexible mrd Semirigid. Gcncnsl Spccilicntion for.

MIL-W-5086 - WIrc, Electric, Pulyvinyl Chloride hrsulurcd,Copper or Copper Alloy

MIL-W-22759 - Wire. Electric, Fluoromrhun Insubucd. Copper or Copper Alloy.

MIL-C-27500 - Cnblc, ElccIriml. Shielded mrd Unshielded, Acruspacc.

5
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OTHER DOCUhlEiiTS

ASTM E595 -

MIL-HDBK-978 -

NHBS060.1 -

Stmdurd Test Methud for Total Mnss Loss rmdCollccIcd Volatile
Condenmblc Mmerid From Owgnssing in n Vacuum Envimnmcnt.

Parts Applicmion Hnndtmk

FlmrrrmbiIity, Odor, Offgn.ssingmrd Comptuibility Rquircmcnw” uud Test
Pmcedurcs for h4nrerinlsin Srrvimnmentsthat Suppun Combustion.

(Copies of spccifrctdions.sumdnrds,dmwings, mrd publimtiocisrqucstcd by commctom in comsction with
specific pnxurcnrcm functionsshould bc obtnined frum the procuring nctivity or m directed by the
cmmnming officer.)

NOTE Addiliomd copies may bc obmined fmm the following ccntec

STANDARDIZATION DOCUMENTS ORDER DSSK
BUILDING 4, SECTION D
7CKIROBBINS AVENUE
PHILADELPHIA, PA 19111-5094

3. DEFINITIONS

3.1 Stundnrd Purl. An EEE part which is Iistcd in Part I of this smndwd or is pmcurcd from ~ Pan I
listed flow in t!ccmdrmccwith 4.4 herein.

3.2 Non.scundnrd Puci. A pm is mnsidcrcd nonsmndiurlunlessit nrccrseither of she following triter’h:

CI. the pan is listed in pa! I of this smrdard or

b. the pan is pmcurcd fmm n pan I listed flow for rI Grnde 3 upplicution in nccurdmrccwidr
section4.4.2.

Gmde 2 pans used in Grade 1 upplimsionsor Grude 3 paru used in Gnufe I or 2 applications me
cousidercdnonstomiarrf.

3.3 Crude I parts. This is the clmsilicntion used for stnndmdpans intended for applications thnr
NASA hrisdetercnincdto bc critical. Grade I pats can nlsu bc uscclin npplicalionsdcsignmcdas
Grade 2 or Crude 3.

3.3.1 Capacitors. These arc mili!my esmblishcdreliability (ER) parts purchmcd to either S or C
failure mms excqst where spccilically noted.

3.3.2 Connsctor% These ore conncctocsthnl am procurable to NASA/MSFC “40M” md
NASA/GSFC “S-311- spccificnlions.

6
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3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

3.3.12

3.3.13

3.3.14

3.3.15

Crystnls and Crystal OsciIlntor% There rue no Grade I crys[nls listed in this standard.
CrysmJoscillnrors arc Clms S qwditied to MIL-O-55310

Dbrk. Tlrcsx m dindcs titu src MIL-S-19500 JANS qudilicd.

Fflters. Them arc no Grnde I films listed in thk strmdnrd.

Inductors rsndCoils. IIIcsx arc milimry csmblishedrelinhility (ER) parts pumhzwd IO S
failure mm.

Micrncirmdts. The only asndidm.s nrt MIL-I-38535 Appendix A JAN Clnss S qualified
devices. M IL-I-38535 Clms V qunliticd devices and MI L-H-38534 Clnss K quulificd devices.
Dmwings for prncurcmcm we limited 10one pwt-sme pal numhcr SMDS, MI L-M-38510
detnil specitimrions and M ILH-38534 SMDS.

Prntswrive Devices. Them m no Grnde 1 protective devices Iiwd in this suuuhrd.

Relays. There arc no Grade I relays listed in his stmdurd.

Resfstors. These arc milimry csmblisbedrcliiddlity (ER) parts purchnscd10 S failure rate
except wbert specifically noted.

Thermistors. ‘flrcsc me thermistors thm me procurable 10 NASA/GSFC specification
S-311-P-18.

Trnnsformrers. This slmdard conmhs no Imnsforrrsem.All mmsfomrers musl be procured
m the rquircrrunrs ofMIL-STD-981.

Trmssixtom. The-seMC mmsistors !h~t arc M IL-S-19500 JANS qruditied.

Wire mrd Cable. This is wire qualified to M IL-W-22759 or MI L-W-8 1381. md cable
qwditicd to MIL-C-17 nud MI L-C-27503.

Photordm. There MC no Grnde 1 photonicslisted in this stmcktrd.

3.4 Crude 2 parts. This is the clnssiticmionused for sImdnrd pans which mea dre criteria for inclusion
in this smndarrl (see 4.1.1, 4.1.2 nnd for microcircuits, rdsns& 4.2, herein) nud MC intended for
applicationsnot requiring Grndc 1 parts. bm still requirin8 high product USSUMISCClcvcls. PM’IS
intermediate in quality between Gmde I nnd Grtuk 2 may nlsn be used in applicationsdc.sign.wcdas
Grade 2. (Example: If S failure mse is Grade I and P failure rate is Grade 2, parts with m R fsilure
rste can be used in Grade 2 nppliauions.) Grnde 2 Pam may be used in Grade 3 applications.

3.4.1 Cnpncitnrs These m miliuuy cstnhlisbedrelinbiliry (ER) pzurspurchasedto eitier P or B
failure mIe level.

3.4.2 Connecters. These arc comcctors that nm prncumble 10 NASA/MSFC “40M, ”
NASA/GSFC “S-311 .- M IL-C-50 15. MIL-C-24308. MI L-C-26482, M IL-C-38999,
M IL-C-3SOI 2, M IL-C-39029, MI L-C-55302, md M [L-C-83513 specitic.ainns.

3.4.3 Crystals ond Crystrsl Oscillotnrs. There arc nn Grnde 2 crysmls listed in tlds standard.
CrysInl nscillntnrsMC Clnss B qunlificd10MIL-O-55310.
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3.4.4 Diudes. TIICSCsrc JANTXV diod~ rht hrwe been ewdunmd in nccordmsccwiIb rbe
additiorudrestingrequircrrunrsof section4 of Purr I herein.

3.4.5 FilIem. ThCSCarc filters IJIzl are qualified 10 MIL-F.28861

3.4.6 Conductors and Coils. These wc milimry cxt~hlishedreliability (ER) pans pumlmsedto P
failure rme except where specifically noted.

3.4.7 Nlicrwcircuits. The only crmdidrmsare:

o. MIL-I-38535 Appendix A. JAN Clnss B qwdificd dcvicc.s,or
b. M lfA-38535 Clnss Q qudilied deviu. or
c. M IL-H-38534 microcircuits pmccsssdon o Clnss K cmsifrcd Line. bul tested to m H

ossumnccClnss.

Drawings for prccurerncnt arc limited to one pm-one parl number SMDS, MIL-M-38510
detail spccilic~!iorrsor MIL-H-38534 SMDS.

3.4.8 Prutetlive Devices. These arc devices tin! arc qualified 10 MI L-F-234 19/8 and
M IL-C-390 19/1 through M IL-C-390 19/6.

3.4.9 Rebsys. These arc paw qudificd to MI LR-39016 fnilure me level (FRL) P.

3.4.10 Resistom. These MC militmy csmblisbedmlitillity (ER) pmr.spurchasedto P fsilurc tare
levels.

3.4.11 ‘flrernslstom. llsesc arc tbcrmrisIOrsrhm art procurable to rnilimry cmrwcdspecilicarion
MI L-T-23648119.

3.4.12 Transformers. This smndmdcontainsno mmsformers. All mmsformers rmw be procured
10 rbe mquirmumrs ofMIL-STD-981.

3.4.13 Trrrrrsistom. These MC JANTXV mmsistorstint have ken evnhuucd in accordancewith she
additional testing requirementsof seaion 13 of Pm I herein.

3.4.14 Wire rmd Cable. This is wire quz?Jilied10 M IL-W-22759 or M IL-W-81381. msdcable
qualified 10 MI L-C-17 md MI L-C-27500.

3.4.15 Pbotonic% To dare, there art no Grade 2 photonics Iiswd in this standard.

3.5 Crude 3 pmls. This is tie classificationused for smrrdrudpans which rmy only be used in
npplicaricmswhere risk of fdlurc an be tolerated up 10 modcrme levels or where fnilurc risk cannot
be nrhigmd by NASA (as described in 4 .2.4). Gmde 3 pans am mrrsidemd nonstmdmd for usc in
Grade I or Gnrdc 2 applications. Grade 3 pans must he procurtd as dmcribed in pamgrapb 4.4.2.

3.5.1 NiicrucircuiLs. Cmrdidnmsmust hnve been produced on ~ MIL-I-38535 unified nnd
qdilicd rm!nufnauring line. QPL-10-QM L transitional flows arc consideredcerrilicd md
qudificd unless they fail full Q,ML validation or qualification. No seriousqudi[y or
reliability problems sbnll biwe ban reporwd md verilicd agninstmy pan Iypcs produced on
lbe MIL-I-38535 line. The Ekarunic Parts lnfornrmion Manngemem System (EPIMS),
GIDEP snd tic NASA advisory systemwill lx reviewed for any pmblerns.
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3.5.2 Grade 3 parts other than micmcircuits. Other IIUUImicmcimuits, there rue no otier ptsrts
designatedas Gmdc 3.

3.6 Preferred Nonsmndnrd Ports. These are EEE parts listed in Pnn II of tiis suusdardwhich m-c
behg considered for Pan I listing.

9
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4. Gfmtnml. tu:SJulRmlfmTs

4.1 Criteria forstmd~rd parts Ikting. P.amgmpbs4.l.l thugh4.1.2 dcfinethccri@ti~ which muslbe
met for listing most fsms in f?ul I of Ibis srwrdard. All commodily groups:urdsome microcircuits are
covered bythecri[wiinof4.1. MIL-I-3!453S Appntix Atnic~imuil critetit is found in 4.1. MIL-H-
38534 osrrffully qmlitled ml tmnsitionnlly ccstifiml MIL-1.3W3S microcircuit criteria is found in 4.2.

4.1.1 CriIetiJ fclrrJndidole pa~$.wlectilln. Apmwill kolne:l c:mtidlw fmlktinginttis
smndardwdyif i!mww:fll oftiecriwtil in 4.1.1.1 thruugh4.1.l.4.

4.1.1.1 Appficntion need. Thm’crnust k!nultiple,~plicmions mquifigtks~ific
~fiom.mm cil~titity ~utiuto tic~wpmp.ti fc~rtisttig. Considmuicm will
be given m selecting partsc:qxddeof smisfying dre widm.t range of &sign
:Ipplimtiwrs. .ar!dwhen :~pplimble,pnsrsshould be compatible wi!h e.xisdnglistings
(e.g.. select n rcfcrencc diude tfra is m exumsion of:1 listed series or a
microcircuit OKuisgeneric tunf:unilynheady listed). A(fctinite need is assumed
to exist foro pan !h.wh.mbeen u.wd succmsfully in sevtmd remnt s-
npplifimions.ifil isnonnxhm&uu(withrespcctto fosrn.ti Lorfunctiwi)to existing
listings or pruvides oIher compelling tid~Llgw (e.g.. continuing maikdrilily) over
such tislings. [n the kII!er IZLW,rfelclion of Ifre m’igin.allisting may bc in Order.

4.1.1.2 Technologicid maturity. ~e~$ign oftb~mmust tifi~lzd,md mus[uiiltie
pnrvwrm:wrialsmrduschnologies. It must hlveknin ptiuctionfmfi~riti
sufticiem 10 pnrvidc :1..muxnccth:u the critical dtisign :md pmxw. pwmnelers have
bmn identificd:md .mfequ:ueccrntrolsh:wctrecn dtwelopcd. ‘flmtcchnologyafsu
must &lwdernomsmlwd suiLtiilily for flighl Mrdwueor mi.wion-est!ntkd gnxmd
suppurl equipment uw.

4.1.1.3 Avnihhilit yofmunufucturer% ~epmshould kinpduction hyntlm[om
.ondprrftxdrly Iwo mwrufommxs WIHXCprevicas perfonrmnce indkaes Ifuu hey
are c.apahlcof qu.nlifying[heir pmducI to specifications:ukxpxue for listing in tiis
Sumdm-d.

4.1.1.4 Test orusngehktory. ?lrcmmust bcsufftcieru wslorusagc experience with lfre
pm KS

:L Dctcnnine pnxfmnin:m hilurc modes und mechanisms.

h. Prwvidcmasondde confidence lfwt the fxu’1will per’liomrmlinlrly when
supplied to m wfcqu:uespecification.

c. Identify the derming .mrdnpplicasionrestmints neaxsary fos rtfi.able use in
flight Iuudwom or mission-esssndolgruund suppxt equipmeruenvimsnmenls.

4.1.2 Criterii for stnndwd purrs upprovul. The crherk of 4.1.2. I through 4.1.2.4 should be
ma Ireforc:1 candidme pan c:urbe :Ippmvcd and listed in [his stamfsrd.

4.1.2. I Churucterimtion didn. A comprebensiw pwanwter ch:uncwisuion us prugmur
hm &en conductedto identify the IXUI”SIxrfonrsmce ca@rMy Mmgh [he
operating tcmpmmnt spccurmrmrd over long life. llrii dam musl indicate IIUUthe
pan fsmurwmrsme sLtitc during tic opcmling tcmfwmtuw mnge and life. wrd
must reveal psmdi:uities IMI should be consideredor ovuided in umge.
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4.2

4. I .2.2

4.1.2.3

4.1.2.4

lhhmtimr tesL$. An environmenud Iesl progmm shall k condmed when
rcquirvd by tie governing specification 10determine :Icum!SLITS levels m which
the pm’shits or degmdessignilic$ntly.

Spscificmimr. lle fmn sfcdl IMve :ur :dcqu:ue governmentspecific:uion th:u
defines pwforrnmrcc.design. mxcrids. qudily controls. :urd Iesl requircmems.
Parametersin tie spccificmimrshofl rcofisticflly ch:imc!erim the parI during its
mngc of spccificd envirumnmt :uul o~rzuing comfitimm

ouirlificutims. The Pm should bc qwdilied 10 Ibe applicable specification. and
this qunfiliciuion must frc mtinmint!d in nccordarsmwith quofific.alienrelemion
rvquircmams. Some pans mny be listed when tie~ is nn indication IM a QPL
listing is immirwm. QPL listing sfrdl be reviewed by Ibe user for IXest
qmdificidion SIMUS. Forrrwr MIL-M-3f1510 microcircuit qualification is now
govcmtti by Appendix A of MIL-I-3853S and :Ippmvcd parts mc listed in QML-
38S35. AI some point in time. Ike microcircuits nroy no longer bc produced
fully in occorrkurccwilh Appendix A of MIL-I-3853S. When this occurs.
:Ippmvcd .sourccswill be Iiswd in .wction 7.2 of Ihk document :urdmust be used
for procurementof hiIL-M-38S 10 dcviccs. Section 7.3 nmy contain cquivofcm
QML SWMfWd ~U’lS m suhstiuncsfor MIL-M-385 10.

4.1.3 Stmsdnrd part remowd criteria. A frarl Ikcd in Ibis slwufard nmy be removal for my of
the following rcmrm

n. Tbefsars lxxomtsob.solele.

h. ~emmnolmger:my qu:dified or fully cmnpti~mi.wumwntil.~le fortiew.

c. The frmisrcploccd wilh:lfunctiomdly siIniLw dcvicchating imwvdckmteristim
or Irctter reliobilily.

d. ~e~mcxhiMts mltiMlity ptilclns forwtich noeconmnic:dly .@qumemnwlsor
scrams fuwc been developed.

Criteria for listing stmsdnrd QM L Grwde I mrd Gmde 2 flows mrd pWL$ The ctiteri~ of 4.2.1
tfmnrgh4.2.5 sbaalhe rnc!lhcforc n cnmfidm! flow nmy be Iisttx! in P.m’r1 os Grade I or Gmde 2
(unlessothmsvi.wmxed). Grwfe 2 pwrs cmnplimm10 MIL-H-3tf534 must tmvc been producedon ~
pan 1. Gmdc I hybrid fhJW(to .mrH ~UMllCt! CkS). For Grade I mrdGmde 2 flows, all frms
appmvcd for usc M sLwdmd parts will lx?Iiswd wi!h tie flow. CritcriI for listing Gmde 1 and 2 pnrls
is found in pmgmph 4.2.7.

4.2.1 Tecbmdogy need. Them must be multiple :Ipplicmionsrequiring lfre sfwific tcchmslogy
pcctdiw to (he flow prrrprmedfor listing. Consicfermionwill bc given usselecting flows IIMt
pruducepmm cnfx~bleof solisfying the widesi mnge of design npplicmions. A definite need
10 fist n flow is tmmred for flows IIWI pruduce pans tint hmw successfullybeen used in
scveml sfnce upplic:uions.

4.2.2 Technology mnturity. Pmduclion of devices on the cnndirklIc flow must IMve Is&n in
opcmuon for n period sufficicm 10 provide ns.sunmccIlmI tie critical design .arrdprocess
pamnrtxcmfrmw been idemified mrd tufequ.ticcontnrls Iuve been dcvclopcd. The
Icchnology :tiso mus! fwe demonstrwcdsuiutillily for Ilight hsrdworc or mission-essential
grmmd supfrmr cquipmenl u=. Dcviccs utilizing pbutic pdages or semiconductor

m:uerinfs involving ChsM :UE not :IccepLlblefor Gmdc 1 or Gmde 2.
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4.2.3 Ccriificntion mrd qunlificntion. Gmdc 1 flows must be cerrilied and qualified in
accordancewirh MIL-I-38535 to n “V” nssunmceelms or MIL-H-38534 10a “K” nssumnce
clnss. Gmde 2 MIL-I-38535 flows must be cerlitied to “Q” nssumrrceelm.. Gmde 2 Mlb
H-38534 flows must be certified 10n ‘K- nssunurccclnss. For all Grade 1 flows, rbe
NPPO or ils agmrs must hiwc mnmrrcd with tie vnlidmion resultson cerrificasioncriliczd
findings, or must hiwe performed nn indqrmdem evnhm.tion.

4.2.4 QML mmrufmturcr pmlrrering with NASA. In order to nfrpsnve8 QML rmmufncmrer
for supplying micsncirmiw ns Grnde 1 or Grade 2, the nmmrfnaurer must be recepive 10
hnving m nctivc, wo&lng ptinctilp widr NASA. A working pnrurerdrip includes the
following elements: Note tkuuworsercquirrmems only ripply 10Grade 1.

r!. The rmsnufnaurcrmust subm”tn written reques!10 the NASA PMS Pmjat Office
(NPPO) which slamstheir willingness 10mmply with the requiremcms of rbis
pwngmph.

b. Allowing NASA or irs ngemsaccessto production md design facilities. personnel, md
pmccdursx to msnlve problems or NASA conecms,

c. providing rhe NPPO witr mpics of TRB SMIUSmpnrrs,
(ordy applies 10 MIIA-38S35 nud MIbH-38534 option 4)

d. Submining rhe Qrudity Mnnngerncm(Q,M) plnn to drc NPPO.
(ordy npplics 10 MIL-I-38535 and MIbH-38534 option 4)

e. (Grade 1 only) Cnnrdinming wirb the NPPO md psnviding ndvmce no[icc of my
prcqrnsedmajor chmgcs 10design, fnbrimtion, nssembly. pdn@g, msdng or other
criticnl nrms.

f. (Gmde 1 only) Involving the NPPO or its ngenrsin the pm of deleting, rnnrhfykig
or reducing scrccningnnd QCI testing. The NPPO or irs agentswill evnhuue tie
vendor in accordance with the requiremems of parrrgnqrh4.5 of MILJ-38535 or
pw~h 30.2.5 Of Appendix E of M IL-H-38534 for mst optirnisarion.

The parsndrip will involve working witi rhc NPPO msdNASA spare centers, rrswell as
witi NASA prime mmmctors. NASA is pmricuhuly sensitive [o mrnrufncmrcrpmccss
mptillity, prnduct defect rams, failure mms. rrlinbilily md failure mndcs.

4.2.5 Test tits or usage review. Tbcre must be sufficient test or usngeexperience with pmr.s
nmrrufncnmd using [he mndidnre flow. Predomirmm fnilure mndcs, failure mechanisms,
demring nnd application r’estrninrsmust be idm!ificd to nssurcrdinblc use in flight
hnrdwrue or mis.cion-essemirdground suppnn equipment mvimnmems. For Grade 1.
manufncturmsmust hiwc demommrbly low fnilurc rams.

4.2.6 Removrrl of flows. A Grnde I or Grnde 2 flow msy bc removed fmm this smndamifor any
of the following rmsmrs:

n. Tbc flow wns removed fmm QML-38535 or QML-38534.

b. l%c qualified flow bnsetilbiwd pcmistcm, sa’ious reliability problems ~ffccting an

IUTUyof p~s fOr which no ccmromimlly ndequmemmmls have been developed.

c. The supplier chnnsesto wirbdmw fmm pmtncring.
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4.2.7 Criterin lor listing Grade 1 and t“;rnde 2 microcircuits.

4.2.7. I The following criuxi:l musl be mc! before u micrucimui[ can be liswd w :1
Gmde 1 pan fmm .nntqIIsrovedflow

:]. The micrdrcuii musi hnvc been pruduced:md testedon .an:Ippmvcd. Pan I
Iistrxf. Gmdc 1 flow.

Is. llw MIL-H-38534 microcircuit must lx mnrked with a Class K .assumnce
classdt.sigrmtor.

c. The MIL-I-3S535 micrwircuit musi bc m.nrkcdwiti n Closs V or S assumnce
CkLSdesigmuor.

d. There must lx m :ippmved one pwt.one+m numb SMD for Usedevice
which cmuninscsfslici[ requinmwnts for CLtss V or CI:N.VK. for MIL-1-38535
devices or MIL-H-38534 devices. rc.spcclively.

4.2.7.2 The following criIeri:I musl lx me: beforv :] micmchcuit am be Iiskxi as a
Gmde 2 pan fmm uml :IPprovedflow

n. The hllL-I-3853S micnximuit musl tnve hewnproducedml testedon ~
PM I listed. Gmde 2 flow. The fWL-H-3M34 micmcimuit must bmw been
producedd tcshxl on o PM I Iiswd. Grade I flow.

b. The MIL-H-38534 mictsscinxi! must bc mxrktxl wi[h :] Chss H :msurmce
CkLW d~sigrwtor.

c. The MIL-I-3853S microcircuit must be morkcd wilh n CLK$ Q or B :Lssumnce

CIOS.Vdesignmsr.

d. I?Icr’e musl bc .nntqspruvcdone-prosnumber SMD for the device which
conmins explicit mquircmenls for CLW Q or Class H, for MIL-I-38S35
devict!sor MIL-H-38S34 devices. rcspcclively.

4.3 Criterh for Ii..ting Wmdxrd QML Grude 3 flows. The crimio of 4.3. I through4.3.3 shafl b met
before a Gmdc 3 candkk flow mny Ix Iisttd in PwI L Individwd ,nppmvedpan nundsm will not be
listed in I%rI 1of this slomfwd. Ncverlhclts% ~ fsur from :1flow which nwe!s the mquiremenls of
4.3.S stud kc considemti :1Gmdc 3 sumdwd pan.

4.3.1 “~echnologyneed. lhere must Ix muhiple opplimtions requiring the specific technology
pxmdicwto (he flow prupmexl for listing. Considtmuion will & given ro selecling flows WI!
produce pans c:qnhlc of xuisfying the widest mnge of design :Ipplimtiwrs. A definite need
10 lisI iI flow is n.ssumedfor flows ttnt produce pms IM hwe successfullybeen used in
sevend space:qsplic:uions.

4.3.2 Reliubilily history und technology restrictions. No evidence of serious. pwsistem qwdity
or reliability prnbhxnssh:dl h:wc hem rcfmrtcdmd verified .agninsttie mndkiiue flow.
either independentlywithin NASA (e.g.. NASA Advisurics). or Umugh the GIDEP rcfmning
systcm. Dcviccs utilizing plmwicfxtchge.. or semiconductornuuwinfs involving G:* are
no! :Icceptnble:ISPWI of o Gmde 3 flow.
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4.3.3 Certifimtion mrd qunliflmtion. Flows mus! be certified rmd qunfified in nccorrbmccwith
MIL-I-38535. QPL-10-Q,ML mm.sitionnlflows me consideredcertified nrrdqwdilied unless
they fail full Q,ML vnlidrdionor qunfificntion.

4.3.4 Qrmlif7ed flow removal. A Gmde 3 flow mny be removed fmm rhis standard for any of
the following reasons:

o. Tbe flow wns removed fmm QMb3853S.

b. Pnrts pmduccd in rbe qmdified flow brwe exhibited serious. pcrsimnl relinldlity
problems for which no ecmromicnllyndcqtrruecontrols or screenshave been
developed.

4.3.5 Pnris fmm Crude 3 flows. Pm pmcurcd fmm n Gmde 3 listed flow which me marked
with n “Q” ca-riticmion nmrk am consideredstmdnrd. Pm numbers for Gmde 3
npplicatiotrswill not be listed in this stnndmdbut mny be obmined frnm qunlilied Gmdc 3
flow vendors. NoIc: There MC no Gmde 3 M IL-H-38534 microcircuits nr tlds time.

4.3.5.1 Grade 3 Pmt.% Grnde 3 pans fmm Gmde 3 flows cmrsis!of one of the following
types:

n. M-level SMD pwts marked with ~ “Q” certification nrmk.

b. M IL-STD-883. pmngmpb 1.2. I cmnplinm pans marked wiLlrn ‘Q.
certification mark.

c. DE-SC Drawing parts nmrked widr n .Q” cenificnsion mnrk.

4.4 Pmls procurement. The user is responsiblefor procurement of SmndMI Pnrts.

4.4.1 Cormlmion of cirmdt requiremcnSs mrd detail spseifimtinn test mnditiorrs. When MS
nppliauion condition vnries fmm the detail specification IC.SIcondition, ii shrill be lbe

=pO~ibilily of the conlmctor (or hnrdwme designer.builder) 10cstnblisbD .uuisfnctory
correbnion baweerr tie cimuil requirwrrenrsmrd the deudl specification requircmenrs.

4.4.2 Specifimtion mrd marking. All pmm listed in PmI I or pmIs produced on Gmde 3 flows
listed in Pm 1 must bs procured to the applicable detailed specification md marked m
described bdOW.

4.4.2.1 Mlcrocimuil specificnliorrs. Grndc 1 microcircuits must be procured using either
n one ptut-one pm’rnumber SMD (10 n V m S nssurrmceclnss), n MIL-M-38510
demil specilicntion (10 m S mmmmcc clnssonly), or n MIL-H-38534 SMD
(K ns.wnlmceClnssOrdy).

Grade 2 microcircuits must be procured using either n one pm-one pnrt number
SMD (10 n Q or B mmrnncc elms), n MI LM-3g5 iO detidl specification (to n B
nssurnnccclnss). or n M ILH-38534 SMD (H nssumrrccclnss) frnm fI Gmde 1
listed flow.
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Grade 3 microcircuits must be prumrcd from n listed flow using:

n. any of the nbuvc Iismd sfrecifmuions (except a MIL-H-38S34 specification)
or

b. n gmeml SMD (M msurunccelms) or

c. o DESC dmwing or

d. cumplinm MIL-STD.883 us describedIx.low,

Grnde 3 nricmcircuits rrrnynlsu be prumred witiout a specification wbm
prucuring n MIL-STD-883 cumplinm device (in nmcu-dmccwith paugroph 1.2.1
of MIL-STD-883): however. the device must & prumraf from n Part I Iismd flow
md the dcvicc must he marked with o QM L mriilicrnion nmrk which signifies
cumpliarrccwith uppruvedbaselines. A “Q” ccnitiuuion rruuk must he on d]
Grade 3 devices.

4.4.2.2 Spswificsttlonsfor parts other Ifmn mlcrmcirmhs. All psrts odxr thmr
mimucircuiw must be prucured 10n govemnrm or NASA npproved specification.

4.4.2.3 Mnrkfng. Parts mussbe marked in accurdmcx with the mquiremems listed

Mow.

4.4.2 .3.1 Mnrkhrg of mlcrocirculks. Grude I und Grnde 2 microcircuits must
be nrmked with either n JAN bnmd or n QML cenificmion mark in
nddition 10 the specificxion marking. Approved nfsbrrvitiions for
thesernruksme nkn cmrsidercdacccpmble. Grndc 1 and Grade 2
microcircuits bmring n QM L ccnifianion nmrk or ~ JAN brand
must alsu be marked with the rqrplicntrlenssumnccclnssdesignator
(e.g., S. B, V, Q, K or H).

Gmde 3 parts which am procured using n government spcificaion
must be nmrked with n JAN brnnd or n QM L ca’lilicntion mark.
Gmde 3 M IL-STD-883 cumplimu devices must be marked with a
QML ce.rtiliuuion nmrk which signifies IJUUthe device was produced
and t-ted in uccurdrurccwith tie uppmved baseline.

4.4.2 .3.2 Mnrklng for parts other thnn micrucirwits. All pm’Isother dmn
micmcirmirs must kmmarked witi tie JAN brnnd (or approved
nbbrcvirnion)or o NASA pm’tnumfxr.

4.4.3 Additional testing. Appmdix B herein defines the additional tcsing tkuxis required for
presswhich do not fully meet the requirmrmts for NASA programs. All psrrs inditicd
shafl be subjected[o theseuddi[iomdtestsprior to USC.

4.4.4 QPL Quuliffed mnrrufnclurem. Qualified nrmrufncturcrsfor Qwdificd products List
(QPL) psns me listed in tie appmprhne QPL. QPL-3851O hnsbeen deactivated and is
comnirrcdos part of QML-38535. When purchasingQPL pmrs, the procuring waivity shall
sulicit bids from sourceslisted in tic applicable QPL or QML for tic specific part. “Scale
source- pmcurmrrmrtswe discoumgcdexcept whm only one qualified SUurccexists. The
qualifying uaivity rmy lx cuntnctedIO determine if quafilicmion his ban grmrtcd to
udditiomd nrmufnctur’m for the pan under prrrcurmrmt suhscqucmto the publication of rhe
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arrrtm QPL, or if tie pr’cviousqwdificmion sums of my listed mmrufwmmm hnscbscrgcd.
TIIc qualifying activity for most QPL’s is tic Defense Eleamnics Supply Center
(DESC-EQ). D~ymn, Ohio 45444.

4.4.5 QML Qualified Ffows. Qunlilied flows fmm QML-38535 and QML-38534 for mmrolithk
rmd hybrid imegmmd circuits, rcspxlively, wbicb meet tic lisIing requirmrtcnrsherein

Wp in PmI i of rbis smrrdnrrk.When procuring QML pans, QML-38535 nnd
QML-38534 sbnll bc reviewed for ptur types having ncccptnblcdmwings. When m

rrcIxPInblcdrawing or MIL-STD-883 cnmplimi device is nnt nvtilalde, users me
mcnumged to work with DSSC in cmming m SMD.

4.4.6 Receiving irsspcctinn. Remiving inspeainn should l-wperfnrrncd on Sumdnrd Pans or
deviws pmcurcd frnm Iismd flows and should include:

n. Review of dam shippedwilb pm’rsfor compliance.

h. Pm-tcount.

c. Inspcccionfor par! nmrkkrgsmrd cxtcrruddefecrs.

d. ElecIricnl mcmmrrem (100%) of cri!iml pmmnetcrs, except smrsplingwhich may be
nppmvcd hy NASA pmjecrs.

Adqunle scarily, such us MSmvimnrmmdly cnnn’nlled trendedstorage urea, should be
pmvidcd for smring tic rcccived pm until use, IO maintain rheir integriry msdumcadiliry.

4.5 Purts crpplimlion. The Standard Pnrrslismd herein must bc properly npplicd by Oreuser in order to
give stuisfnctorymd rcliohle pcrforrnmrcc. Tbc quipment shall be desigrrcdsn rhm it will mca rhe
spccificd pcrformmrce mrd reli~bilily requirementswhm using Smndmd PIUIS. SmrrdmdPans must
bc usedonly for tiose chnmctcristicsor pwrmrcccrswhich MC cnnowlled by rhe applicable dcusil
spccilicmions. The uscof SmndnrdPMS, ns required by thk stmrdmd,dues nm relieve chccommctor
(or hmdwure designerlkmilder)nf the respnrrsibilityfor mmplying wi!b nll equipmml perforcmmccand
other requircmmrs sm forth in rhe npplicablcsystem/quipmmt spccifrcncionnnd mntrna.

4.5.1 Minimizing parts munt. Tbc vmiety of SmrrdmdPm types used in spacequipmml
designshould bc tic minimum neccssmym provide sntisfnctorypcrfomrmsce,and tic user
should exertisc rdl rcmnrmbledesignchoices 10ncbicve this nbjcctivc.

4.5.2 Applicnlion guidelines. The npplicntinnguidelines pmvidcd in M IL-H DBK-978, “NASA
PurrsApplicmion Hnndbnnk,- rsrcmcmmnarded.

4.5.3 Pnrcs dcrulimg. To nchicvchigh rclinbility mrdgmd pcrformmrce. demring fmm cbe
qmdilicd maximum ratings is required. All pans shrill bc dc~ed in nccmrbmccwirh the
demIing crilerin in Appendix A or rI NASA itfrpmveddcmcingdnmmcm.

4.6 Nonstmrdnrd pmls usngc. Noosmndmd pmcsshall bc usedonly after rhcy arc rqrpmvcdby rhe
rcspcmsiblcgnvemmem nclivi!y.

4.7 Conflict of dntn. In IIM event of mnflict bc!wem tie wchnical dcscrip!innof StmsdnrdPMCS
dcscribcd in rbis stnrrdmdr.rrdtie npplicctblespccifictuion. rhe spccilimrion shall govern.

4.8 Prnblem repnrling pmcedurc - SIcmdnrdirnlion Dncumcnt Imprcwemcnt Pmpnsnl, (DD Form
1426). Consistcm with the pans stmrdnrdizationprrrgmrrr.tic usc of tic nrmcbcdStmdmdiration

16

Downloaded from http://www.everyspec.com



MIL-STD-975M (NASA)

Docmncn! lmpmverncni proposal (DD form 1426) is cnmumgcd IIS n communique for pmcsturd
commodity experience. Expcriencc need nol be rcxtricmd10problems which may lead to ~ pac
rcmowd rrques. but may rdso include pm or ccmucmdityodditionsto the smmfmd. As n minimum,
tic “Rcnuvks” pmagmph should include tie following (when nppmprintc): commodity ID, gmcric
pmr number, user pari number, nnd my penincnt dim which IMY bc of usc for rqrpmving your
rcqucsl.

Reply to nttention of

MANAGER (31O.A)
NASA PARTS PROJECT OFFICE
GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 20771

4.9 Ninterinl testrequirements. Rcquircrncmsimpmcd on nmcerinlsto bc used in the spacecnvirmmcm

(i.c., Ihtti vncuum Oulgn%$ing,Ihnrcrmbility, smoke, odor, toxici!y) arc npplicaion spccitic. EEE
parts IMU wc mnforrnafly coaled by a mleriid llmt mccrsprujcct rcquircmcms do not need to be
tested for complimrcc to those miuerid requirements, if nppmvcd by the specific pmjea.
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5.

6.

7.

MI L-STD-975M (NASA)

PREFERRED NONSTANDARD PARTS

SCOPE

5.1

5.2

5.3

5.4

Gcnend. Pwr II of this smndnrdc.mblisbcs n list of nonsmndnrdEEE parts which we preferred for
use in flight md missionesscminlgrnund support quipment, when n smminrdpxn is not nvnilnble for
lisIing in Part 1.

Purpnse. ‘flse purposenf PM [1 is m provide quipnsem dcsignemnnd mmtufacturerswith n list of
preferred electronic parts tfm! nm advancednricrncirtmitswbicb hnve not yet bccnme fully appmvcd
or parts in cnmmon usc by NASA pmgrnms bu! we not wailnble in PM I nf this srmsdard. 77sk
section is intended 10cncoumge sumdnrdimtionof device types md spaiticiuions. In nddition,
pntemicdpmgmm snvingsCM be realized tbrougb shared quafiticolion and other relevant dam. The
rwnilability nf thk dn!n will streamline the NonsmmfnrdPart Appmvrd Request (NSPAR) prncc.ssfnr
listed pm types.

Cltr.sillcrsths. 771c.separts do nnt carry my level of cbusification wsd require a Nonsomdard Pari
Appmvnl Rqucs[ (NSPAR) prior to useon NASA prngmms.

Beneficial cnmmcnts (mvmmcndmion.s, ndditions, deletions), inquiries nbuto the puts listed (except
Advmmd Micmcircuil Parts Listing) md any frcrtinerudim which IMY be of usc in imprnving Part II
of this docummu should be addre.s.wdas follows:

MANAGER (31O.A)
NASA PARTS PROJECT OFFICE
GODDARD SPACE FLIGHT CENTER
GREENBELT. MARYLAND 20771

REFZREIICED DOCUNI INTS

.% individual sections.

DEFNTIOA’S

7. I Prefer-red Nonstrm&rd port. This is a pan rhnrdncs nnt meet d] criteria fnr Part I listing as a
strurdnrdpart. bur is being mcnmmendcd for usc 10enmumge stnndnrdizmion.

7.2 NSPARS. Nonstnndmd Pm Appmvnl Rqucsl. required for uJlpm’rsin PnrI II of Ibis smndard.
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8. CRITERIA FOR PREFERRED NONSTANDARD PARTS LISf’lNG

8.1 Liiting crfterfn. In order for n pan 10 Ix listed in this ssaion the following csiter’h must bs met.

(i) The part wnsfis Iiswd in the Cmrdidme Port LisI (CPL)

(ii) Application need has ban identified

(iii) A suimble spcciticmion must be nvnilnble for procurementof tie pal

(iv) Suitile NASA or govemmcm approved and NASA sunwycd mrmufncrurm exist

(v) Sucassful qualifimrion 10 the suimble spxitica!ion mus! bmfe been accomplished

8.2 Removal of o nonstandard pmt. A pan may LX removed fmm IMs section if serious qunlity or
reliability problems hrwc been found which MS of genemdcorrccm.

9. REQUIREN1 ENTS FOR USE. All pmjsas am responsible10ensure llnu Iheir pmgmrrr pans
mquitmncnts arc MCI by IIIess parssmrd pmcurenscn!spsciticntionsprior 10USC. A NSPAR is required
nnd NASA nppmwd needed unlessspecifically waived by Ibe pmgmnr.
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There are no Grade 1 or Grade 2 flows lkted for MIbH-38534, Class K suppliers
because none of the Class K suppliers chose to have a partnership wits NASA
(see paragmph 4.2.4 herein).
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SECTION 12: SUMMARY OF STANDARD TRANSFORMERS

‘lIris srimtkud contuinsno trmrsfonners.All rrwrsfonnersmust be procured to the
requirements of MI L-STD-9X 1. Refer to MI L-HDBK-97X, Vol. 4, for construction ml

wplica[ion information ml Appendix C for special requiremerrLs.
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Summnry of Standard Photonic Parts

There we no Grufe 1 or Grade 2 pho!onic pws ~cceptoble M NASA .’krnrlmd
Pros. The Cwrdidme Parts List for this document includes connector, termini,
fiber turd ctible specifimtions that have been developed for NASA use. Consult
the project pMLS engineer for ~ listing of these specitktions.
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SECTION 21: ADVANCED MICROCIRCUIT PARTS LISTING (AMPL)

I .0 SCOPE

‘fire Advmrccd Microciccui[ Pnns Listing (AMPL), cnmnincd in Section 21 of MIL-STD-975, lisis ndvnmed
micrcciccui!s os delincd in pnmgmph 1.1. Prurs Iislcd in QML-38534 mny nlsn bc Iistcd in lhc AMPL, prnvidkg

IIKY mccI tic dclinilion of pamgmph 1.1 mrd 1M% nm not liskd in M llATD-975 PnrI I. The puts lismcl in lhe

AMPL nrc nonstmrdnrd md require tic submimd of n NonstnmfmdPm’IApprnvnlRcqucsI (NSPAR) for usnge.

1.1 Ocfinitlon of an Admnccd Micmcirwdt. An advanced rrriuccirndt is defined for lbe purpnscs
of his smndnrd us IMY device [hut MCCISone of tic following chmnctcristics:

n. A mnnoli[hk digiml microcircuit:

(1) imcndcd for usc us n pcriphcnrl 100 microcircuit, r’cgmdkss of number of tnmsistom,

pmvidcd i! is nmnufncwcd on the smnc pmduclion line using tie smnc pmccsscs. or

(2) II monolihic digiml micmciccuil dmt cnmbincs two or more functions to form n mom
cnmplex function nnd hns 32 or more nctivc pins esclusive of pnwcr, grmmd, mrd No

(pin) Comccss (NCS).

b. A monolithic memory microcimuil meeting any of the following crhcr’kr

(I) Stnlic RAM (SRAM) witi 64 KbiIs or more.

(2) Dyrmmic RAM (DRAM) with 1 Mbit or mom.

(3) Fusible link PROM witi 16 Khits or more.

(4) EEPROM/EPROLM widr 256 Kbiu or mom.

(5) Spccidizcd mcmo~ (FIFO, dud-port, CIC.) witi 4
Kbits or more.

c. A monolithic Iinasrlnmsfog microcircuit tbm cnmbincs Iwo or more functions 10 form n nmrr

cnmplex function and has 24 or mom nctivc pins exclusive of pnwcr, ground, md NCS.

d. MonolilMc micmpmccssnm with 8-bits or more: multiple npplicmion. Applicmion SPccilic
Imcgmmd Circuirs (ASICS).

c. A nmnolitldc mixed-signal microcircuit (nnalog-todigitnl, digiwd-to+imdog, or
rcscdvcrlsynchm-tod igiml cnnvcncrs) capable of hnndling 12 or mom bits on IIIC
digiml side.

f. MultiChip or hybrid microcircuit tbn! MCCISone or bmb of tie following criterin:

(1) Conmins m least one die meeting ~e monoliltdc micrncircuil critcrifs
defined in n, b, c, or d nbnve.

21.1
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1.2

(2) Conmins Umce or mom imemmlly intercomeacd micrwircuit die of

my size nnd hm 32 or more naive pins exclusive of power, ground,
md NCS.

Requcses for Adding Pmls 10 the AMPL Listing. Rccmmncmdntions for
nddition of n pan(s) to tie AMPL shtdl bc subnrkd in written form to:

AM PL Tusk Manager
Jet propulsion fabomtoy

MLS 125-105
4800 Oti Grove Drive

Pn.wdccm, CA 91109-8099
FAX: (818) 393.5245

Submissions should include idemikicmion of tie pan (pwr numhcr rmd description), nmnufncturcr,
and specification number. In forrcraion rcgnrdhg tie project nnd npplicaion for the part nmy also

hc included.

2.0 PART SPECIFICATIONS, PROCURFLW2NT, AND APPLICATION

2.1 hi Spccificc!dons.. In order 10 he I!+Iproved nnd listed in this stmcbud. n pan shall hiwe
n spccificiuion dmt defines physical &sign. ncmcrhd, qtmficy. controls, tcsI rcquiremcms,

us well us perfornmmm md function over maximum opemiing mmgcs. IIIe specification
nmy be my one of Ihe following types:

a. A NASA Demil Spccilicriion prepared in mxordnm with IMS documcm.

b. A Qutdifial Mmmfnctumr”s List (QML) .%mdardizd Military Dmwing

(SMD) preparccl in accorebmcc with MIL-L38535 or MIL-H-38534.

c. A Smme Comml Dmwing (SCD).

1.) An SCD is prcferc’cd IIMI requires Wnfcr LOI Acceptance omd nl

Icml tie life [=1 portion of lot ncccptnncc msling. The life tesl
lxm’cionmnsists of n Qurdi[y Confornmnce Inspection (QC1) or

a Technology Confommnce Inspcaion (TCl). NoIe MI ‘B-
Equivnlem- devices do not require Wafer Lot Acccpmoce or

either QCI or TCI.

2.) SCDS for the following clnss dcviccs or quivolencs will hc
reviewed md cvrdurucd for listing in this smmlm’d:

. M IL-STD.883 Non-JAN Class B (“ B-Equivrdcnt”) or JPL Non-JAN Clnss S
(“S-Equivrdcnt”)

. M IL-H-38534 ClrJSscsH nnd K or .H-EquivoJcnl - nnd ‘K-EquivnlmI”

. M IL-I-38535 Clmscs .Q-Equividcnt” nnd ‘V-Equivdml -

21.2
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The SCD nmy be prepnrcd by II NASA Carter, n NASA .mmmaor, a mmmctor for militnry 01
commercial spacecraft sysmns, n vendor, or psccssupplier.

2.2 procurement. All par’ls listsd herein shrill be procured to the Wplicnble detail specifications md shall

be marked wilb ~ pan number tlmt signifies tint the psct nrccts nll specification requirements. The
‘Ordering Dam” pmngrnph of the detail speciticmions should be mnsultcd to IIssurc tht!s proper

information is listed in the purchnse order or wnrnw. h the event of a conflict between the technical

description of rI pan in this listing and the npplicnble detail specification, the detail specification shall
govern.

2.3 Applicntlon. The microcircuits listed herein most he pccqrcrly applied by the ncquiring nctiviIy in

order to obtnin satisfactory mrd reliable perfommncc. When m npplicncicm condition vnrics fmm the
detnil speciticmion tat condition(s), i! shnfl be the responsibility of the ncquiring nctivity 10 establish II

sntisfnctory corrcltoion bcIweeo the circuit requirenrcnts mrd the dctnil pan spaifimcion requircmcms.

3.0 AMPL PARTS LISTING CRITERIA

The criteria of pamgmphs 3.1, 3.2, or 3.3 ns applicable shrill be nut kforc nn ndvnnced micmciscuit is

approved md liswd in lhis stnndmd.

3.1 L@irrg Criteria for Pnrcs with NASA Detsdl Spmiflcmions

3.1.1 Vendor VtdJdMlon. The NASA AMPL preparing nctivisy shall

conduct an on-site vendor vnliti!ion survey in the nrcns of
fnbricntion, nswmbly curdrest, design, nnd organisation, 10 verify the
vmdor’s confonnmmc 10 pamgnsphs3.1.2 dmcmgh 3.1.5. Whm the
validation survey is scheduled, NPPO rmd the NASA center tluu

rcqucsmd the pan shall be notiticd nnd invited 10 participate.

3.1.1. I Deficiency Corceetion Procedures. [f, duricrg the iniliid vendor wdidation

survey, the vendor is found to bc dcficicnt in my listing requiscmems. tie
vendor shrdl prwhmc n plm for corsecring these deficiencies. Two mpies of

rlis plnn shall bc pmvidcd by Ure numufncrurcr 10 tic qwdi&ksg nmivity. If
nll dcticicncics nrc trot mrrecred and duly dncumcntcd within six (6) momhs

after the survey, the vendor dud] not bc listed on thk stnrrdiurf md ~ ncw on.

site vrdidntion survey shrill be required before mnsidcting the pasts for
Iisling.

3.1.2 Qucdity Assumnce Pmgmm. The mmrufncmser shnfl Imvc II
qwdity msumnce pmgcnm plan cquivnlcm to h! in M llA-38535,

Appmdix C or MIL-H-38534, Appendix A.

3.1.2.1 Configuration Mnrsngemcnt and Immobility. The ~,cndor shall
hnve n contigunuion rmumganent systcm in plncc to ensure
trmcmlilily of OH nmtcrinls, procedures, msd mst information through

the part scrird number ond drnc cndc.
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3.1.2.2 klcld Fnilurcs. The mmmfnaumr shall hm? JIdomrnmted
pmccdurc for logging mrd disposilioning of field failures retumcd by

the customer, including the mptility to perform fnilum amdysis.

Fnilurc mwdysis rqrorrs shall be made wailahle to any acquiring
activi[y upon rcqucsl.

3.1.3 Device I$lnlurity. ‘he mmmfncturtr shrdl hiwe falrrimtcd the product on ~

production line using pmvm nurrerinls and technology. The critical design

mrd pmccss pammctcrs shall be idm[ilicd mrd mntmlkd.

3.1.4 Chnrnctcrizallon Dam. The AMPL vnlidnlion lcmn slmfl review’
chmacterization data from tie nmnufncturcr md My clmmcterimrion darn

provided by NASA centers or other agencies. The dwn shall indicace the

mnsislency of the part pmnnraers when opcrming over tie full
tempmuure. volmgc, mrd mrmst ranges. Opemcion owr the full military

opcrwing mnge is o god mrd not n rcquircmcm.

3.1.5 @mlifictclion. The pcm shall bc qmditicd 10 Method 5C05 of MHATD-883.

3. 1.S. 1 Pending QrmIiflmtion. Pans nmy rho he I&d when
qwdifrmtion has not ban wmpletcd. In such crws, mr appropriate

notntion shall be included in k listing, indimcing either that
qwdificruion is in pmctss or under cmmna, or tlmt the

nmnufncturcr shall qucdify the PM on the timt lot of parts pmmrcd

to tie spccifimtion.

3.2 Listing Criteria for Pnrts with Q31L SMDs

3.2. I Qualified hhmfacture-r’s Lkr (QML). Advmccd micmcirmits, ns
defined in paragraph 1.1 ~bove, Iistcd in QM L-38534 shall ix mrrsiderrd

for inclusion in his listing, unkss they m’c Iistcd in Pmr I of MIbSTD-
975.

3.2.2 Vmdor Validation. The listing of the mmrufrxturer in QML-38534 shall hc mnsidered
evidmcc of tie mlqumy of k nmnufncturcr’s qoaliry nrmagwrcnt pmgmm plm, capability

10 pmducc parts of suitnhle quality nnd mlintrility. md rrrating of dsmc critcrin.

3.3 Lk#irrg Criteria for Purts with Ckrssm “B-, and “S-Equiwslcnt” Spccifkmiorrs and

SCDS

3.3.1 Vmdor Volidntion. The NASA AM PL pmpming activity will Wdidxe lfre

vendors’ docummmion to dctcrminc whether rhc parrs meet M IL-STD-883

Classes “B-, md “S-Equivnlcnt- screening rcquircmcms. Veritkuion of
the mmmfnaurcr’s fncilitics ond Ieclmkal Cnpribili[ics is tie mspunsibility of

the User.

3.2.3 Quditicnlion. IIIc NASA AMPL prqmring activity will vnfidntc rbe vendor’s documentation

to determine whechcr the parts meet tic quivnlmt rquirmmrts of MBATD-883 Method
5005, Clnsscs S md B. Vcriticnrion nnd review of vendor qunlilicacion dntn rut she
rcspmrsibllity of tie user.
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4.0 LISYED PART RG%1OVAL CRITERIA

A pan lismd in this sumdmd nmy be removed for my of lhe following masons:

n.

b.

c.

d.

e.

4.1

TIIe pan hsmmes obsolete.

Them me no longer my qualified sources for the pmt.

The pan is rcplwcd wi[h n functiomlly simihu device hrwing mnrkedly improved

cbnmctcristics or bmcr relidility.

The part exhihi!s functiotiity or relinbili!y prublems.

Failure of IIIe rmmufncturcr to respond 10 n Govemmmt-Indusuy Data Exchange Progmm (GIDEP)
Alen or to take corrective action.

Prublcm Rcourrimg. The GIDEP Alen Pmnmm provides n nrcchnnism m moon
problems wi~ parl-pcrfornmncc or reliti;lit~. If n user discovers a pan pm&m lhaI

jmpsrdizes pm qudiiy nnd relinhili[y, turd notifies the AMPL Prepming Activity. the
questionable pan nmy he removed from tie AM PL pans listing.

5.0 PART NUfilBfiRING SV!WFJ1

The numbering sys!em for NASA Dcmil Specifications follows lhc basic formm of the SMD one pan - one pan

number system. All pwrs bearing tie NASA Specification pmr number sbull he in full confortrmm with lhc
npplicnblc detail specificmion. Tle pan number consists of IWO segmems. the specificmion number and tie pan

I

suffix. For panrgmpbs 5. I IIMougb 5.2.4, NA62-WWXXXZZSYY shall bs u%! as m example part number.

5.1 Speciflcntion Number. Thc specification number consists of tie first ten symbols in
tic psn number. The spccifimiion number would therefore he NA62-WWXXX.

5.1.1 Stock CbISS I)c.sigimtor. NA indicates NASA md 62 are the IMI two digiu
of tie fcdeml stock elms designator (5962). NA has hem substituted for 59
to avoid conflicl witi numbers nssigmd hy DESC.

5.1.2 Rndinlion Ffnrdncs f)ssignntor. The dmh position indicates tic mditiion-
bnnlness of the pan. A dash nscmrstie pal is not mdin!ion-hti. If dIe pan
is m.sured 10 be mdi~ioo.hmd. the following letters would take tic pliuc of
the dash in tie pan numhm

3kmd M 100 kmd R

Skmd N 200 kmd s
10 kmd D 300 kmd T
20 kmd E 500 kmd u
30 kmd F 1000 kmd H

50 krml G

5.1.3 Drmvlng Number Ytmr. WW me tie km Iwo digits of tie ca!mdar year in
which tic druwing number wns msignsd.

5.1.4 Drnwing Number. XXX is tI squmtid drnwing number wilhh lhe
cnlmdm year.

I
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5.1.5 Revision Letter. Revisions 10 the spcciliauion are indicated by n sequential revklon kuer.
The revision letter is not n parsof the pan number.

5.2 Pars Xumber Suffh. The pm-t number suffix consisu of dM lust five symbols in tie

PWI number. The prm numbsr suffix would therefore be ZZSYY.

5.2. I Type Number. ZZ is the IYP number witi!n the drawing.

5.2.2 Class Designator. S is tie class dcsigm[or (since tie pmm m% ‘Clms S-Equivtdmt”).

5.2.3 Pncknge fkignntor. The Iirs[ Y is the pxknge designator (cnsc outfinc letters) in accordansz
with MIL-STD-1835.

5.2.4 Lend Finish Dcsignntor. The second Y is the lead finish dcsigmssor in iucasdnncz with MIL-
1-38535, paragraph 3.7.2.

21.6
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SKCIVON 22: HIGH NASA USAGE

The follow’mc mm .nm in commun U.SCbv wuious NASA snow centers. conuactors and suhcommctors. TIIev mav be

prwcurcxf m&“ Iiswxl Spccilicmions. hut :~ considmd non;mmlmd. N;&ndml f?ms AppnJv:II Rapmm (NSP&)
mwa he subrnitmsl (in accwskmce with tic individual fnugmm requinmwrm) in order IIS usc these parts since they do not
mca [hc requircmems nwsxry for listing in PWI I of Ibis military SUUKIWTI(W lxmgmph 4.0 of P.mI l).

Specilicwion

Generic Numhcr Number Dwcription of PM Type

REF-01 s962-S958102 Micmcimuil. Vokngc Rcf.mmctz AtljusLlhle, + IIJV

AMP-O IA S962-SS63WI h!icmcircuit. lnsuumentmion Amp. Low Noise

Lh4101 5962-8760501 Micmciscui[. Volmgt! Rcgulmor. Adjumhle. Neg.

LM105 S962-89S8801 Microcircuit. Volmge RcguLuor. Adju.whle. Pos.

LMIIO I S962.S760601 I Micmcimuit, Voltage Follower, High Spcxd 1

LM136A F+lItu!ol Mlcsccircui!, Volmge Refenmce. Pm&ion. 15V

Lhl 158A 5962-877 IMT2 Micrucimuit. OP Amp. Dual. Low Power

26fS31 7802301 Mktwkcuit. DWfwcn(inl Line Driver. QU:KI

26LS32 780200 I Micmcifcuil.Dlffemntial Line Remiwr. QWUJ

22.1
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Sf’Ah’DARD PARTS DERATING

1.0 SCOPE. Inclusion of fxuts in this slnndnrd is bnxd on the pmmisc Uml ccrwin cbmncteristic9 of the

pals arc demted for mlinblc opcrntion.

2.0 liVf’RODUCTION. Ocmting is the reduction of clcctricd, thcnmd, nnd mccbnnicnl stresses applied to n

pmrt in order to d=mse the dcgnuhtion mm nnd prolong the expected life of the pi. Oerming ince the

mwgin of safety between tic opcmting stms.! level and lbe nctunf failure level for tie part, providing ridded
protcc:ion fmm system momnlics unfomccn by tic designer. lle following guidelines give task infornmtion

for be derniing of component parts. The specified demling pcrcentngcs md notes will ns.sis!the designer in
obtnining relinblc opcmtion of pints used in spce equipment. it must be empbnsizcd b! the. user should
evnfuntc d] parts to the project mquitmncnts r.nd nssure tit ndequnte demtings me nccomplisbed. These

rmxnmended dcming fnctom w bmcd cm lbc best infornmtion currently nvnilnble.

3.0 DERATING CRITERIA. The dcnming critmin contnincd herein indicate (be mnximum recommended
stress vnlucs and do not pmcludc further dcmting. When demting, the designer must first I& into nccount tic

specifial cnvironmcntnl md opemting condition rating fnctors, consider the nctunl environmcmtnl ad opcrnting
conditions of tic npplicntion. md then ripply the recommended demting criteria contained herein. P@ not

afwuuing in lb= guidelines me Incking in empiricnl dam md fnilum history. The dmming instruction nrc,
listed for each commodi[y in tie following pnrngmphs.

NOTE I: To assure tbrd lbcsc dcmting crilcrh arc observed, m EEE parts list (hem by item) sbnfl be
gcncmwcd for each hardware assembly. llk list slm!l. us n minimum, comnin the maximum m.tcd
czqmbility (such m voltngc, curmm, power. tcmpcmtum. cu.) of tic pm in compm-ison wilb lbe

design requirements of lhe o.pplicntion, indicating conformance to the denting criterin specified
herein.

NOTE 2: In the following demting sections, the term “nmbicnt tcmpct-murc” m npplied to low pressure .x
space. vncuum Opcmdan, is defined u follow%

For opc.mtion under conditions of very low atmospheric pressure or spnce vacuum, heat loss by

convection is essentially zero. so ambknt tempemhme is the mnximum Ianpmnture of the hen! sink
or other mounting surface in conlnct with the part, or the Wnpemture of the surfncc of the pan

itself (awe tetnpmnture).

A.3
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3.1 CAPACITOR DERATING CRITERIA
H

Voltngc dcmting is accomplished by multiplying lhc nmximum opcmting vollnge by the nppropriti

demting fnctor nppcnring in (he CM MOW.

4
CKS

G3’lunic CKR (3)

3
CDR (3)

Glnss CYR

CRH
Plnstic film

CHS

CLR25
CLR27

Tmtium. foil CLR35

Tonmlum, wet dug CLR81

CSR (1)

Css (1)

Tmtnlum. solid

CWR (1)

Voltage Demting
Factor (2)

0.60

0.60
0.64

0.60

0.50

0.60
0.60

0.50

0.50

0.50

0.50

0.60
0.40
0.60
0.40

0.50
0.30

0.s0
0.30

0.50

0.30

Specification

MI L-C-20

MIL-c-123
h41L-C-39014

hlIL-C.55681

hllLC-23269

h41L-C-8342 I

h41l/C-87217

hil l/C-39C06/ 1

h41LC-3900612

h411/C-39006L5

Mlbc-39006i4

hill/C-39006t22

hlILC-39CKt6/25

h! IL-C-3SOfJ3/l.2

h411/C-39003 /10

M1l/C-5536S

Maximum
Ambient

1Io”c

I Io”c
I Io”c
1Io”c

1Io”c

85°C

85°C

70”C

70”C

70”C

70”C

70”C

1IO”C
70”C

1Io”c

70”C
1Io”c

70”C

I Io”c

70”C
I [O”c

(1) Far applications where k cfktive cimmit r=isumcc is 1.=s than 1 ohm per VOII,
contact pmt9 spccidist.

(2) Applies to lhc sum of@ AC ripple md DC polarizing voltngcs.

(W For Iow-voltngc npplicalions ( <10 Vdc), mkd vollnge Ml lx nt Ims.t 100 Vdc.

A.4
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3.1.1 CA.PACfTOR DEMTING CffAR’lS

Tantalum, Solid (CSR/CSS/CWR)

Volt,,,D,,,flo,%,1.,0.6
Ill I

1 1
0.$ I “ : : : ._,_.., I .—

!:!’ ,
!,

~+

0.4 ——

:i
.—.. -.. . . . -:— -

:,, ,1
0.3 _...—— ,-. ...---- ~ -:-

; I

0.2 .—— — .--— --- -7
i ~

0.1-’, - --
! ,

II!, ; I
0

($ ‘o 7$ 1s 9i
,.,,,.3,,,

1$ 1$ 4! !$ 12s
Temperature ~C)

Tantalum, Wet Slug (CLR79 and CLR81)

3.1.2 C/@ACfTOR DERATfNG EXAMPLE

llm @na@ SIIUS pammetcrs for ca@kxs MC Ianpunwre md DC mdb AC vollnge

Example A CYR style glass capacitor nxuls! 10 pF, 10I VDC is opa?kd a a maximum of
7W C ambieal tempcmmrc.

Applyhg tic 050 dcnUhg fncicr, (03 x 100 WC) gives a dcmlai maximum vollag?
of 50 V-DC

The WC nmbimt kmpcmkm is within lhc maximum allowed.

As
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3.2 CONNECTOR DERATING CRITERIA
H

Connectors m-c demtal by limiting tie tcmpcmturc seen by tie dielectric insert due to mnbient

tcmpcmhwe and tbe effczls of resistive beating. % 3.16 for curt-d demting of wire nnd cable.

Opcmting vollrigc demting: 25% of [be mtcd Dielectric Witbstnnding Vollnge n! % Level.

A.6

Tempcmture rnting of tie dielectric insert:
T- + T-w +- 50”C
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3.2.1 CONNE~OR DERATIA’GEXANIPLE
H

Tcmperarurc Demxing
To choose m appropriate connector tcmpemture mting for o IOO”C openuing tempemture (ambient +

ohmic hating mnpenuums):

T- = comcctor tempcmtum +50”C
= Ioo”c + 50”C
= 150”C

Ch005c 0 connector that hn9 m opcmting tempcmtum rating of grater than 150”C.

Voltage Demtin~

To choose m appmprinte connector voltage rnting for n 100 Vdc maximum application mltngc

Vo..=ll = V(mu. Opmting)/O.2$

= 100 VdcJO.25
= 401 Vdc

A.7

Choose n connector that hns a Dielectric Whhstnnding Voltnge (ni SaI Level) rating greater thnn
400 Vdc.
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3.3 CRYWAL AND CRY=AL OSCILLATOR DERATING CRITERIA

Pmscntly them nm no npprovcd crystals in MILS7D-915M.

Cryslrd oscillators shall be demted to the individual component level. Crystal current shall be limited 10

50% of tie MA value. In cnscs where start up time is criticnf, 75% of the rntcd value am be used.

A.8
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3.3. tCRY~AL AND CRY flALOSCILLATOR DERATINGEXAhlPLE
E

Presently them MC no approved cryslnls in MI UWD-975M.

Thkp age is intended for futumusc.
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3.4 DIODE DERATING CRITERIA I Diodfs I

Dcmting is accomplished hy multiplying tic critical stress parameter hy tic appmprinIC. dcmting fnctnr
appearing in the chart below.

E
Diode Type

General purpose.,
Rectifier, Switching,

PhfSchotlky.
and Thyl-istors

Vm-actor

I Regulmor

I S.mnssor -
Bidirectional Voltnge
Summssor

F~ Cumn! Rc@dator

Critical Stress hlnximum Junction

Pnmmetcr DcmtinR Tcnwcmture
i 1

PIV 0.70

Surge current 0.50
Iz”c

Forward current 0.50 (d] typ@

Power 0.50

Reverse voltnge 0.75 12S”C

Forwd mmrent 0.75

Power 0.50 Izs”c

Zcner current O.S(I.mnx+l,nOm)

Zener current NIA (1) lZS”C

Power dissipation 0.50 12S”C

Power dissipation 0.50 Izs”c

I I

Peak opmn!ing voltage 0.80 125°C

(1) %-. III [he nmnufnctumr’s specified zen.r current (In) to optimize tempamure
compcnsotion.

A.1O

-:
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3.4.1 DIODE DERATING EXANIPLE
H

Forsilicon-itchhg mdsmull-signnl dkdcs, tcmpemtum, voltnge, and current arctheprincipnl stress

PMMKICm. High junction tcmpcmture is the most dcstmctivc stress for diodes. Junction t.mpcmtum
must also be cnlculmcd and mnintined below the limits rdlowed.

EMlnplc A geneml purpose diode rated n! I A, 200 VDC, with n thermal msistmme fjunction

to air) 0,. of 0.3 “ClmW. is operating in m nmbient temperature of 30”C (T,J.

Applying tie demting criterin we have;

Current: 0.5 A max. (.5 x 1.0A) = 0.5 A
Plv; 140 VDC max. (.7 X 200 VDC)= 140 VDC

Note that tie maximum fommrd voltngc (typiadly 0.7 V) md demtcd fotward current

(0.5 A) will give m expended power of 350 mW.

Cnlculnling the junction tcmpe.rntuw

T, = T~ + O).*W

T, = 30”C + (350 mW)(O.3”UmW)
T, = 30”C + I05°C
T, = 135°c

This is greater than the nllownble junction tmnpemture of I M “C, so wc must mducc
the junction le~MNrX by IO”C by reducing the forwud current to 0.45 A.

Decreasing the current nnd mcnlcul~ting T, we hnva

T, = T~ +t?,~*W
T, = 30”C + (315 mw(0.3°C/mW) (0.45 AW.7 V) = 315 mW

T, = 30”C + 94.5*C
T, = 124.5°C

his is les.3than the nmximum allowable junction tempemmre of I 25°C

All
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3.5 FILTER DERATING CRITERIA
w

Demting is accomplished by multiplying the cur-rent md vohngc by the npproprintc demting factor
oppauing in tie chnr-t below.

Clw Demting Factor (1) Maximum Ambicnl Tempemture

0.50 of mkd current
All

0.50 of mkd vohnge
+ 85°C

(1) Rated opemting current or vokoge, not absolute maximum,

A.12
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3.S.1 FILTER DERATINGEXANPLE
m

Thccriticd pnmmmtem mdielwtric voltige. cumnt, mdtcmpem!ure.

Exmplc An EM1 filter mid al10 A. 220 VDC, nnd 105”C shrill be dcmted 50% and used at
no mom than 5 A and 110 VDC. ‘i%e ambient tcmpcmtum shall be Iimkd to 85°C

nmximum.

A.13
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3.6 INDUCTOR DERATING CRITERIA
M

I Insulation Class I Maximum Opcm!ing Pnmmctem

I
hill/C-39010 M1bC- 15305 Rmed Dr.mlcd

I
Opmnting Voltage

Opcmling Dpm-Oting
Temperature Temperature

o +85°C +65°C
Ocmtc to 50% of the

A A +105”C +85’C mlcd Dielectric

B B + 125°C + I05°C Whhsmnding Voltage

F + 150”C + 130”C

“Inductors nm dcmtcd by reducing lbc nmximum opcmling tempcmmm bnscd on the insulation class
used md reducing the opcmting voltngc. See nom below. ”

d Mnximum opmoting temperature equals ambient tcmpcmturr. plus tanpcmtum rise, plus 10”C

(allowance for bot spa). Compute Icmpcmture rise m follows:

Tempemturc Rise Test (per hllL-T-27, pro. 4.6. 12)

(~ -0 (, + 234.5.C ) - (7’ -0T.mpcmture rise (“C) = ~

Wberc R = winding rcsistnncc at elcvmed tempcmtum
r = wimli”g ~istnncc al nmbkmt tmnpcmmre t

t = specified initial ambient tcmpemlum (“C)

T = maximum ambient tempmmurc (“C) at time of power shutoff.
Tsbnll not differ from r by mom tbnn 5°C

b) The insulation clnssa of hlIL-sfylc inductive parts gcncmlly have mnximum opcmting
temperature ratings based on n life cxpxnncy of 10,000 houcs. llm mnximum opmming

tcmpemturcs in this table arc selected to extend the life cxpecticy to 50,000 houm.

c) Custom-made inductive devices dud] be cvnlunted on n nmtcrinls bask md stressed n! levels
below the maximum mtcd opemling tctnpcrnlum for the matcrirds used. Devices having 0

maximum mtcd opcmting tcmpcmmm in the nmge fmm +S5” to + 130”C WI be dcmtcd as
follows maximum opemting tanpc.mtw-c (“C) equals 0.75 tinm mnximum mtsd operating

lempcmmrc (“C). For devices with maximum mtcd temperatures outside IMS tmnpemrure

range, consul! the project parts engineer for tanpcrnturc dcmting recommcndntions.

A.14
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3.6.1 INDUCTOR DERATIA’G EXANIPLE
H

The Parnmeta’s to be dcmted w dielectric stress (voltage). maximum current. and lmnperntum.

wle: A coil rntcd III I A, 100 VOIIS, and I05°C shall be used M no more lhnn 1.0 A md 50
volw (50% of 100 V). The tempcmture rise md maximum opcrming Wnpcmmre am

ctdcuhmed w follows, using the tcmpcmture rise !csI dcscribcd in paragraph 4.8.12 of

Ml bT-27. The following is o typical e.wunple.

If R = 17 ohm winding rcsisumce nt the elevated temperature of 25”C, and r= 15

ohms winding rcsistnnce nt 2 I “C, then:

(R - d (, + 234.5.C ) - (T -0
Tm=— r

(17 - 15) (*,.C + 234.5.C) - (25°C - 21”C )
=~

= o. 1333(255 .5”C) - 4°C

= 34.058°C - 4°C

T- = 30.05S”C

Max. opcrndng temperature = T. + Tw + IO”C

= 21”C + 30.06°C + Io”c
= 61.06°C

The coil is wound with I05°C (clnss B) insulation, which mm hnndle well over the

calculnlcd maximum opcm!ing knqxmtum of 6 1.DS”C. In fact, class O (65”C)
insulation would be mtlcient hem.
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MIL-STD-975M (NASA)

3.7 LINEAR NIICROCIRCUIT DERATING CRITERIA
m

Dcmting of microcircuits is accomplished by multiplying the appruprke pnmmctcr by the dcmiing

fnctor Iiwed below. Junction t.mpcmt.m must be cnfculntcd and mninmincd blow tie limit of 100”C.

Opcmtiomd
or

Dlffcmnlitd Sa-lsc Current Vollnge Amllog
Pmmmele19 Amplifiers COmpnmtOm Amplifiers Amplifiers Regulators Switches

Absolute maximum
0.s0 0.90 0.80 0.s0

NIA

supplyVollngc (2)
0.90

Power dissipation

(pcfcsnt of mtcd
power at maximum 0.75 0.75 0.75 0.75 0.20 0.80

Opcnuing
Wnpcmmrc)

AC input voltoge (I) 1.00 I .00 I .00 1.@) iWA NIA

Output voltnge 1.00 NIA NIA 1.00 NIA NIA

Open collector (or
drain) DC OUtpllt NIA 0.90 0.93 NIA NIA NIA

voltage

opr.mting AC or DC
0.80 0.80 0.80 0.s0 0.s0 O.m

output Current

Mnximum

short-circuit output O.SQ 0.90 0.90 0.90 0.5U NIA

current

Maximum junction

~P.
Ioo”c IOO”C Ia?”c 100”C Ioo”c Ioo”c

(1) Under no cit-cumsfnnccs shall the input voltage be allowed to cxcad the supply

voltage.
(2) Vm - Vow should be demfcd 0.80.
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MIL-STD-975M (NASA)

3.7.1 LIN~R hflCROCIRCU~ DERATING EXAMI’LE

n

Mlcmclr-ails

L&rear

The principal slr~ parameters for linar mkrodrwils MC the supply voltage, input volloge, output
currat, tolnl devkz powa, and jurmitm lanprmlu~

Note lhm pxknge UK.rrrml tzrting will nffas k junaion Iunpu’murc and Iimi( the WIPUI oJrrcJIl and
power nllowcd.

Example A IJA741 op amp is mtcd M:
v’ = +22 VDC supply volmgc, (mnx)
v= -22 VOC supply volmge (mnx)

‘ID = ●3O VDC input diffsrmtinl volmge (max)

b= 20 mA output shorkimil curruu (max)

‘Jo “ ● 14 VOC ompul vollnge swing (typid)

‘J = 175-C meral package (TO-S)
w = So311rw
8X = 7~UW thermal res~ (ase junaka) above 70”c detate a -143 mWr C

@plying the dating ssimriu,lkted in IIIC w nmp column on rhe previous ~ge, we hm’ti

Vcs “ +17.6 VDC (maximum) (0.8 x 22 VW)

VEE = -17.6 VOC (maximum) (0S x 22 VW)
Im = 18 mA (0.9 x 20 mA)

Vo “ ●14 V13c (1.ox 14 WC)
TJ = Ico”c lWCismmx
w. 375 mW @llXYC @.75 x 500 mw)

Operating the junaion aI IC&C with a case kmpedure of STC, our marimum

olkmmbk dsvicc wauuge k,
T, = T= + W“OX (vmxmr, no ambient air)

T] - T=
or w

“~

lW”C - Scfc
w.

7rclw

w . 028S7 W = 285.7 mW

2SS.7 mW is the maximum allowable wmmgc al 8 .asc Icmpermum of 80’C
u (Xmsidaing mrrpcrmure and power, UK pA741 op amp nm.u be opcmkd within M
*
. dazuing curve shown tclmv.

P ‘r I
v-. -.* m:$02. \ {

,
,
P,II*
“

0 i \\ ,m I
02840 s0s010s laltalas

c- l-w.. -c
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MIL-STD-975M (NASA)

3..S DIGITAL N! ICROCIRCUIT DERATING CRITERIA

u

Microcircuits
Digital

Da-nting of microcircuits is accomplished by multiplying tie appropriate fxtrnmemr by its demting
factor Iistcd below. Junction tcmpemture must nlso be cnlculotcd md nmintnincd below lhe maximum

limit.

fine Gate

CMOS CMOS CMOS Drivel% Armys
40@JA&B HC & Ha AC& Am and Bipolar

Pnnumtrm (1) (2) Bipolar MOS (3) (4) (5) Rcceivem Mos

Maximum junction lm”c Ioo”c IOO”C 100”C Ioo”c 100”C 100”C

tempcmtw-e

Open collector (or drain) 0.s0 t41A NIA 141A NIA 0.75 0.s0
DC output vohngc (6)

Operating AC or DC 0.s0 0.s0 0.s0 0.80 0.80 0.s0 0.s0

output Currtml or fallout (7) (7) (7) (7) (7)

Mnximum clock NIA 0.85 0.85 0.85 0.85 0.s0 0.s0

frequency

(1) Under no circumstances shrill the input voltage be allowed 10 excd the supply
voltage.

(2) For ibosc tcchnologi.a where no supply voltnge demting is given, in no cnse sMI lhe
device be operated at k. absolute mnximum supply vollnge.

(3) The opcm!ing supply voltage shall not exceed 70% of the IIbsolule mnximum voltage.

(4) The operating supply voltngc stud] not exceed 795% of the absolute maximum voltnge.

(5) Tim operating supply voltage dtnll not exceed 92% of tie absolute maximum voltage.

I
(6) Ilte demting factor for T1’L opm collector devices shall be 0.75.

(7) Further demting n-my be required for mdinlion environments (i.e., minimum VW to

insure minimum DC rcfemtce for tntnsients).
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MIL-STD-975M (NASA)

3.8.1 DIGITAL hllCROCIRCUIT DERATING EXAhlPLE
m

The principal stress pm-nmctem for digitnl microcircuits are the output current (fmom), total device
power, md junction tcmpmmure. Note tit package thernml m(ing will affect the junction tmnpermure

and Iimh the output cut-rent md power nllowcd.

ExMwle A 7TL S402 mmd hvo-inmi NOR ZINC is mmd m:
Vm .
Iw =
vu =
v= =
vOH =
v .

10: =
Fr.nout =
T, =

Olc =

5.0 ~ 5% VDC SUppty VOkng;
27 mA xupply current

2.0 VDC (rein) input high
0.8 VDC (nmx) input low

2.4 VDC (rein) output high
0.4 VDC (-) OUIPU1IOW

1.6 fi each OUtplll
20 TTL LnIlds

I 75*C maximum.
28”CJW (I4 pin CER-DIP)

Applying the derming Critcrin, we hnw

Fnnoul = 16 (0.8 x 20)

T, = 100°C (maximum)

For wom!-cnsc package powec
Vm =5.0 v }

Im =27 MA ) (5.0 V%27 mA ) = 135 mW

FnnouI =16 }
v .. =0.4 v ) 16(0.4 V*I.6 MA) = 10.24 mW
IOL =1.6tnA}

Mnximum dis.sipnted fmwcr = 145.24 mW. (1)

Dpcmting tic junction cd IOO”C. nnd assuming them is no contribution fmm mnbi.nt
air (no convection) in space:

T, = T= + W*@,O

NOLCthat W%?,c = 0.145 W (28”CIW) = 4.06°C rise. T, = 100°C md 100”C -
4.06°C = 95.94°C T=, which is the miu.imum allowable case tmpemmrc wc may

o~mtc with.

Also note tit the device wnnogc (output current) must be daxenscd M case
temperature increases to mnintnin the junction tanpcmture, T,, below IOO”C.

(1) For MOS opcmtion also udculntc md add the AC wnnnge contribution.
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MIL-STD-975M (NASA)

3.9 PROTECTIVE DEVICE DERATING CRITERIA

u

protective

Devic~

A. Fusss

Fuses arc dcmted by multiplying the mlul amperes by the npproprinte DenMing Factor fisted below.

I
Fuse Current

I
Demting

fluting Factor

(UmPcl-=s) (1) (2) I Rcmnrks

I 2-15 I 0.50 I

E=l=l
I & 1.5 0.45

Rating III 25°C ambient. Ocmting of fiues
0.5 & 0.7s 0.40 UI1OWSfor loss of pmssurc, which lowers lhc

0.375 0.35 blow current mting and allows for n dcmeasc of

0.= 0.30
current capability with time. (1) (3)

0.12s 0.23

(1) If calculations rcstdt in fractional values, use the next highest sbmdnrd fuse
mling.

(2) Dcmting fnclom we based on dntn from fuses mounted on printed cimuil
bomds and confm-mnlly coated. For other types of mumming, consult the
pmjcct parts engineer for ruommcndntions.

(3) There is m additional dcroting of 0.5 pcrccnt/”C for an increase in tic

ambient Icmpcnmm above 2S”C.

B. Circuit Breakcm

Circuit breaker contacts arc demtcd by multiplying tic maximum rated contact current (resistive) by the

nppmprink contnct dem!ing factor listed below.

Contnct Contact Dernting Mnximum Ambient

Amdicnticm Factor Tempcmture. . I I
Resistive 0.75

(4) Seriesrc.sistnncc sbnll he used to n.s.wre that circuits do not excad

the dcmtcd level.
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MIL-STD-975M (NASA)

3.9.1 PROTECI’IVE DEVICE DERATING EXAh!PLE
1==1

A. Fuses

The principal strcsi parameter is current.

ExMlpk A bonrd expcctal to be opcrnling at 80”C ambient hns n calculated mnximum current

of 0.9 A. lb nddilionnl demting required due to lempcmNrc is calculnlcd as shown.
0.5% I“C X (80”C - 25”C) = 27.5%

The totol dcmting factor is calculated M followx
50% - 27.5% = 22.5%

nnd !hc fuse mting is calculated as shown;
0.9/0.22S = 4 A

A fuse with rating equal to or greater lbnn 4 A musl be used in this circuit.

B. Ctrcuit Breakers

Contact current is the principal strcm parameter. Dcmting level is prcdicmsd on application load.

Maximum ambient temperature allowed is reduced 20”C from tho specification limit.

wl~ A circuit bm.ker is to be selected 10 control m elccwicnl motor mtcd at 17 A, full

10uL 24 Vdc. ‘l%e circuit breaker is 10 be instnllcd in m environment with m
ambient tcmpcmture tanging fmm IO”C to 30”C.

TiIc tcmpemmre derming ix
30”C + 20”C = 50”C

The contact current demting ix
17 AIO.20 = 85 A

A circuit breaker wiIh maximum rntings equnl to or grtalcr than 50”C md 8S A must
be used for Ibis application.

Vendor in fornnuion must be consulted 10 determine the proper trip currcntltimc curve
of the sclcctui circuit br4er. llermnl circuit breakers may hnve an ndditionnl

dcmting or trip time due to nmbicnt tempcmturr. effects.
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MIL-STD-975M (NASA)

3.10 RELAY DERATIA’C CRITERIA
H

The demted contnct current (IOJ is found by multiplying the contact mting (I) md tic product of T. R,
and L fmm the following !nblc.s.

- Tnblc T, Ambient operating Tempemturc

- Table R, Cycle Rnfc
- Table L, Lend Applicn!ion

TABLE T @llpGWUm)

Temp Rnnge -65°C 10-21 “c -20”C 10 +39°C +40”C 10 +85°C to

+84-C +125°C

Factor 0.B5 0.9 0.85 0.7

TABLE R (Cycle Rate)

Cycle rmC per hour <1.0 1.0 to 10
I

>10

Factor 0.s5 0.9 0.85
1

TABLE L (frond)

A B c
ImndApplication 100.5Scc 10S.omill Other

Fnctor 1.0 I.5 0.8

Load A. Make, break and/or carry loads with m on-lime dum!ion of O to 500 milliseconds. Off-time

is equal to or greater (ban on-time.

Lmd B. Carry-only (1) loads. Rclny dots no! mnkc or bred (be load. Mnximum on-time is 5

minutes. Off-time is equnl 10 or greater than on-time.

Load C. hlnke, break red/or carry. Those loads that do not fall into the cntcgory of loads A or B.
(Limiled U5c)

(1) “Carry-only” mums that the relay contncw are closed bcfom there is current flowing

Ihrough Ihe contacts.
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MIL-STD-975M (NASA)

3.10.1 RELAY DERATING EXANIPLE
w

Thcprincipal swc.sspnmmetcrsnrc continuouscon tnctcur rcntnndtcmpemmm. Using reduced coil
voltngcsnnd abnormal concnct vohngcscun reduce the Iifeof the rr,lny md comprwnk-s rclny operation.

Example I: A 1.0 A relay is opcmtcd in m cnvironmcnl with o Wnpemture of + 70”C. The

relay is cycled at n rum of 5 cycles per hour. The load npplicotion is mnke, break,
and carry, witi n time duration of 400 mscc.

Fmm Tnblc T select the +40”C to +84°C foctor.
From Table R nnd Table L select the appropriate factors.

Comnct demting fnctor is T x R x L = 0.S5 x 0.9 x 1.0 = 0.765. The demd

contnct loud is 0.765 x 1.0 A = 0.765 A.

E%anlplc 2: A 10 A relny is opemtcd in M environment with a tmnpcmturc of -40”C. The relny
is tumcd on for 3 minutes once every 2 houm. The Innd npplicncion is carry-only.
.ScIect the npprnprinte factors from Tnblcs T, R, and L

Contact demting factor = 0.85x 0.85 K 1.5 = 1.0838.

71w dcmtcd conlnct Id is 1.0838 x 10 A = 10.84 A

NOTE Allhough lhe relny is n 10 A rated reloy, the demted contact load capability is
10.84 A when this unique low-use npplicalion is considered.
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MIL-STD-975M (NASA)

3.11 RESISTOR DERATING CHARTS
H

The derated pwer level of a resistor is obtained by multiplying Ihe resistor’s nominal power rating by
[he appropriaw power mlio found on the (y) asis in [he gmphs below and on the ncsl ~ge. l%is mIio

is also n function of [he rcsisIor’s nmbient temperature mnsinsum (x axis).

The vohnge cqspfied10 resinors must also be contmdfcd. The mmimum applied voltage should nof
exceed 80% of the spccificmion nusirnunr volmge mting or OR whichever is less. where

P = Demtcd power (wans).
R = Resistance of dum porciorr of Ihe elemem ,axmlly ocfive in Ihe cimuil.

Thii voltage dCmUn8 applies to dc and reguLw waveform m applications. For puke and OlhCr in’eguhu
waveform applications. consult huL.Hf)BK.978 Vol. I 3.1.6.2 (g$ruad). 3.2.5.2 (MIL-R-39fM8). 3-3.5.3

(M3L-R-S51S2 nnd 39017) or CMSUII the manufncmmr.

FIXED CARBON METAL FILM
MIL-R-39008 MIL-R-55182

Typo R~ TmfflGRNR. RNN
a7

,rol i i ~ :
?!

! I
0.6 ; -.; . . . .. . . . .... .. . .

I
0
0 20 ao 00 40 Wllo,zo ,40 Mo 0 = Jo an ~o - =0 $~o

Tempemlurc (C) Tempere.turs (C)

METAL FILM
MIL-R-39017

TYW RLR
a7
~,-_~_~J__-~__-;__~._–!.-—
m -.+--+..- ~ \ ; +.+”..

0.4-— -+....—+”-’.- ;-...-.i..--l-—.j------
m

. .... .....+...—....+.—..”

o~a 29 .$ to ~~w- m !40 m.
Temperature (Cl

FIXED WIRE WOUND
MIL-R-39005

Tyrm RBR
a.?

0,s i ill!k6~ —. --

0., -—+~y.—-:--- ,————...

o I
0s040*090w0 Uo$$otw

Temperature (C)
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MIL-STD-975M (NASA)

3.11 RESISTOR DERATING CHARTS

VARIABLE WIRE-WOUND
Ml~-;a-3~T~l 5

:0.s
w

1

0.*

. ,0 .. w “s ... -0
::.. I C,%=*U1

POWER, FIXED WIRE-WOUND ( 1 )
Mlbi:-3~:09

FIXED FILM CHIP
MIL&-R;55~42

‘;~
we.

,CMrr.us.lmc m

(1) Chassis moum
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M2L-STD-975M (NASA)

3.11.1 RESISf’OR DERATING EXANIPLE
b2!u_.1

Power and amhicnt tempcmturc arc the principal stress parnmc!cm.

Example 1: AO.5 W mctnl Iilmmsistor, type RNR70Cl@31 FM, isuscd innnnpplicntion where
thcnmbicnt Ianpcmturcis 130”C.

The dcmling chart for RNR rcsistom on page A.24 indicates that n! m ambient
tempcmtum of 130”C, this resistor should be demmd to 0.5 of its rmcd power.

Thel-cfom P = (0.5 x 0.s w) = 0.25 watt

Current must be limited to mainmin the dcmtcd power m 0.25 W.

E.mmple 2: A O. I W mctnl film resistor Iypc RNC55H4753PP, is used in an application where the

nmhient tcrnpcmtum is 100”C.

The demting chml for RNC msistom on page A.24 indicates thnt w M ambient
tcmpcmturc of IOO”C, his resistor should be demted IO 0.6 of its rmcd power. Thk

resistor h n value of 475K0 r.nd n specification maximum voltage miing of 200
volts.

13a-ntcd power P = (0.6 x O. I W) = 0.06 W

AI this power, the npplicd v.ahge Ew4(0.06 x 475.OW)
= 16S.8 vohs.

But BO% of specification maximum voltage rating is 160 volts. So this resistor cannot

he used drove n continuow power level of ~= 0.054 W,
475,000

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

Presently there are no approved switches for inclusion in MI LSTD-975M.

Tbisshcct isinlendcd for futumusc..

A.27
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MIL-STD-975M (NASA)

3.12.1 WITCH DERATING EXAMPLE

Presently Urn-e arc no approved swikhes for inclusion in Ml HD-975M.

Ihisshe! is intended for future use..
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MIL-STD-975M (NASA)

3.13 TUERhfl=OR DERAIWG CRITERIA (1)
-

Pcsidvc Tcmpcmturc Cocfficicnt (FTC’)

Pcsilivc Icmpmlurc cccflicicni Ihcnnislom crc gmcnslly cpcmlcd in Ihc self-heal mode. DaaIc 1050
pctWIl of the mlcd power, or as required by the ck.lailcd spccbication.

Negative Tcmpcm!urc Cocfficicm (tWC)

NcgWivc tampcmlurc coefficient thermistors opwd in k s-sK-h@ mode sh’idl be dcr+lcd in
accordance wilh the figure Mow to prevent USct-mnlmmway. Such pstls should be dmlcd 10 a pvcr

level cmsing n maximum incmasc of 50 times lhc dissipalim wnslrml, or a maximum part lcmpaalurc
of lm” c whichever is 15s.

DERATLNG CURVE FOR NEGATIVE COEFFI~ ~w
x

100
D
i 80

Sc
S060
in
ps40
at
tazo
in
Oto
n

---- -- ---- - ---- ---- ---
6 25 -1

Ca~ Temper~ture 17~C)

(1) Applied volmgc should noI cxcccd SO% of lbc maximum tadng@W#8TPR)
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MIL-STD-975M (NASA)

3.13.1 THERNIIWOR DERATING EXAMPLE
-

Power and ambient tempcmtum arc the principal strcs.sparameters.

ExMlp[c Ncgadvc Temperature Coctllcient

AO.15 WmI NTClhertnistor m!cdnt 50000hms nt25”Cbns nnopcmting
tempcmtum mngcof-40°Cto +2CQ”Cand ndissipation constnnt of0.8mWl”C.

For power dcmling multiply the dissipation consmnt by 50.

(50)(0.8 mW/”C) = 40 mW

The thermistor should be Iimitcd m n maximum power dissipation of 40 mW. 7%c

gmph on page A.29 indicalcs that nt n value of 40, lhc thermistor is limited in usc to

12S”C mnx. his is nlwvc tie maximum allowable dcmtcd tanpemtum of IOO”C, as
stated in the criteria. page A.29, so IOO”C is used.
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MI L-STD-975M (NASA)

3.14 TRANSFORNIER DflRATIA’G CRITERIA
k!z!u.d

Trmrsforrncrs are dermcd by limiting llre nmsimum opcrnling mmpcrmure based on dre insulnsion class

used, mrd limiting the mted ofxmring volmge to 50% of its rrmsimum.

Dernrcd Mruimum CSpemI”mg

Insulation Class Pnrnmeters

Dielsmic WiIhsmmJing

M IL-T-27 MIL-T-21038 Tcmpcmmrc voltage

Q (85”C) Q (85”C) + 65°C

R (lOS”C) R (lOS”C) + 8S”C

s (130”C) s (130”C) + I05°C
50% of maximum

ruled o~mling voltage
v (155”C) T (155”C) + 130”C

T (170”C) u (170”C) + 155°C

@ Maximum operming tenrpmuure equafs ambient Ierrqscnuurc plus tenspcmrure rise, plus IO”C

(allowance for hot spot). Compute mmpemmrc rise us follows:

Tempermurc rise test (per MIL-T-27, pmm 4.8. 12)

(~ - d (, + Z34.5°C ) - (~ - 1)
Tcmpcmlurc rise (“C) = ~

Where R = winding msisumcc M elevnled tcnspmlure
r = no-load winding resistance M ambient [empcnuurt I

I .= initinl mnbicm tcmpcrmurc (“C)

T = maximum ambient tcmpcmmrc (“C) N ti~ Of pwer @tOff.

T shall not differ fmm I by more hn +5”C.

b) ~e insulmion classes of M IL-style inductive pans genendly have maximum operming

mrpermure rulings based on n life espectmcy of III least 10,000 bourn. The nm.ximum
opcmting tempcm[ums in IMs table arc selected to extend the life espeamcy to 50,CS13 hours.

@ custom-rnadc inductive devices sbnll be evnlunted on n mmerinls basis md stressed rn levels

below tie maximum mtcd opsmring mrrpcmmse for tie mmerials used. Devices having ~
maximum rmcd operming tempenuum in tie mnge fmm +85°C to + 130”C, shall be denued
as follows: maximum o~mling [empcmturc (“C) quals 0.75 times maximum mmd opcmtirig

tempcrnnuc (“C). For devices witi maximum mrcd tenqsmmurrs omside this Iernpemmre
mnge. consulI (be pmjca parls engineer for tcmpcrmure derming rcco-dmions.
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MIL-STD-975M (NASA)

3.14.1 TRANSFORhlER DERATING EXAhl PLE
=

The pammcters to be dcmted are temperature md dielectric stress. Frequency and winding voltngc arc
not demwd.

Exnmplti A 110 VAC / 24 VAC stcpdown transformer is to opcmlc in m ambient tmnpcmium
of 40”C.
Insulation is cln.w Q.
Winding msistnnc. is 2.5 ohms with no load (r), 2.95 ohms under Iond (R).

Mnximum ambient tcmpcmture T reached, when loaded, was 30”C.
Ambient tempemtum I for lhe tempt.mture rise WI wns M“C.

Cdculnting the tempemiutr rise per Ml L-T-27. parngmph 4.8. 12;

m= H(I+234.5”C )-(7’ -I)
r

~ = (2.95 - 2.5) (M.C + 234.50c ) - (30”c - 25°C )
2.5

0“45 159.5”c ) - 5°Cm= =(

6T = 0.18 (259.5”C) - 5°C , = ~.c

w = 46.7*C - 5°C
m = 41.7°C

Tba maximum opemting tempmnture for Ibis application is 4 I .7°C + 40”C + IO”C
= 91.7 “C. Clc.ss Q insulation is not ndcquntc since its dcmtcd maximum opemiing
tcmpemnwe is only 65”C. Class S insulnlion ( I05”C) must be used. me dielectric
withstanding vohnge of the insulnlion must be mmd al 220 VAC. (220 VAC x 50%

= 110 VAC).
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3. IS TRANSISTOR DERATIA’G CRITERIA
H

Demting of mmsistors is accomplished hy multiplying tic npproprirwe stress panmwtcr hy its dcmting

fnctor. Junction banpcmture must also he cnlctil~tesl md maintained below 12S”C.

Transistor TYDC
Critical Stm9

-tcr

BIPOLAR

Gcnerd pupse.

Switching, md

Power

FIELD EFFE~

JFET and

MOSFET (2)

Power

Current

voltage

Power

Current (IJ

Voltage

Denuing
Factor

0.50

0.75

0.75 (1)

0.50

0.75

0.75 (1)

Maximum Junction
Tcmpemturc

12S”C

(all types)

(1) Womt-cnsc comhinntion of OC, AC, nnd Irrmsie.m vohngcs should be no

greater thnn the demted limit.
(2) For pwcr MOSF17f’ devices. nlso dcmtc the gnte to source voltage (V~IO

60% of the maximum ruled.
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3.15.1 TRANSISrOR DERATING EXAhlPLE
H

Junction tcmpcmtutx is the most dcstmctivc stress for transistors. This pnmmeter along wilh power,
voltngc. md current (safe operating area) must be derntcd.

smmplc A 2N6756 MOS power transistor is dcmtcd as followx

MAXIMUM RATfNGS DERATINGS
Powec 75 W (75 x 0.s) = 37.5 w
Current. l.: 14 A (14 x 0.75) = 10.5A

Voltnge, Vm: 100 V (loo x 0.75) =75V
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3.16 WIRE AND CABLE DERATIA’G CRITERIA
=

Ocmting is accomplished by determining n single wire maximum current from n combination of wire

sim and bundle size w listed below. Adjustments ore made if tie insuhmion is other than Teflon*.
(see remnrk 3 below)

1=Wire SU

(AWG)

30
1

I 28

P26

24

I 22

F20

18

I 16

hi--

1=12

10

16

E4

2

10

E

~

1. Current rntings am based on wires nl +70”C inn bard

=7 2. When wires am bundled, the maximum design current for each
individual wim dud] be demtcd according 10:

3 FOR I< N< 15: whex

low = Isw X (29-N)128 N = tmmbcr of wim

+ ~~f0r+200°C

3. Ocmtingg listed arc for Teflon* insulated wire (TYPE TfV3)

a25.0
n. For 150”C wire, usc 80% of vnfuc shown in table.

33.0
b. For 135°C wire. usc 70% of vnluc shown in table.

44.0

60.0 c. For 105 “C wire. usc 50% of vrdue shown in table.

~

81.0 4. DieleCtriC withstanding voltnge mting required: nt least IWO

(08.0
times the highcit application voltage.

147.0 5. Danting vrdues Iiskd apply only to round single conductors on
helically wound bundles. .% project paw engineer for

169.0 dcmting information for rihtmn cable and flat conductors.

● Reg. Tmdcmwk. El. D@ont chemical Co,
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3.16.1 WIRE AND CABLE DERATIA’G EXAhlPLE
kx!.!!d

Pnnunctc.i-sto be demtcd ore conductor curmm, insulation dielectric withstanding voltage, md
temperature.

Emmple A wiring bundle is made up of 5 conductom which will carry Ihe following currents: I al 1

MIPC~, 2 aI 6 MIPC~. md 2 aI 8 UMPCI= TfIc ~imum ~bi~l @IIXmUIm will hC 70”C. The
highest vollnge will be 100 V.

Solve for lhe single wire current (Iw). The table on A.35 gives the wire size allowed for usa.

For n 70”C ambient t.smpcmturc, 200”C, 150”C or 135-C rated insulation may be used (SCCRemark

3, pnge A.35).

Case 1: 2CO”C rated insulniion:

1- =lWx(29-N)/28
8A = Iw x 0.86
Iw = 8 AIO.86
Iw = 9.33 A

where N = 5 and
18R.U = 8 ilmpma

The table on page A.35 gives size 16 wire w the smnkw size wire that should be used for 8
amperes of application current.

41W.U = IW X (29 - N)/28 where N = 5 and
6A = Iw x 0.86 IBWTN= 6 nmpcra
1= = 6 NO.86
lm = 7.00A

7%c !nblc on page A.35 gives size 18 wim os lhc smallest sim wire that should be used for 6

mnpr.rw of application current.

1awl 1AJ = IW X (29 - N)/28 where N = 5 and
1A = Iw x 0.86 IBNT,Q = I rlmpcm.
Iw = I AIO.86
Iw = 1.17A

The table on page A.35 gives size 30 wire os lbe smrdles si?.cwire lhnl should be used for 1

~pc= Of nppli~tiOn cu~nt.
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C&se 2 and Cmc 3: 150”C md 135°C rated insulations:

The table on page A.35 defines IW vnfucs for lb= insulations u 805% md 70%, respectively,
of the IW vnfucs shown for the 200”C rntcd insulation. To dctcrminc wire sizes required for

1504C rind 135°C mwd insulation, divide tbc Mswem found above u follows:

I Application
Insulation Tcmpemtum Rating

Current 200”C I 150”C I 135°CI
wire size Iw Wire Sk

(A) ;;

W,ne S=

Required (A) Required ;5 Rcquimd

8 9.33 16 11.66 16 13.34 14

6 7.00 18 8.75 18 10.01 16

1 1.17 30 1.46 28 1.67 28

The minimum dielectric witbslrmding voltnge of the insulation must be ICO V/O.5 = 200 V

choose wire that is mmd for n minimum of 200 V dielectric withstanding vollngc. The choice

of insulation may further be defined by other material mquitmmcms such u weight,
flnmmnbility or dmnbility.
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Al)lJl”fl[)NAl, ‘HLA”HM; fWQUlfWMtWfS

1.0 SCOPE

TM :lppcmfix contains :tdditional tasting rwfuimmenls for pans m he used in [he design :md
com.uuclion of sfcnce Imrdw.mz ~u well as twmtin! gruuml supfsm cyuipmem.

2.0 ( ;ENtlRA L

2. I Introduction. To SUPIWI tic designs rcquimd by NASA Pnsgmrns. tis Smmlard Ruts LisI includes
pans IL- require .addhimml tcsing prior in use. Thtxufore. dw spccificd ndditimcti evs must he fully complied
with in order D use n pm for :qrpficablegmdt level. :md pal rfwamsarmtion slcdl reflect the. successful

completion of mkfh imml testing tvquiremenw.

2.2 Marking. Upon SUccwsful complaion of mfditional lwing, encb FUI shafl hs pennwremfy and legibly

mnrked wi~ n NU. except when [he cmumctor milizcs a Rut Conuul Pmcedum 10 implemtxu [hcsc mquircmenrs
MI(I sfxcilim:1 unique mwking. so IIUU Ihc pwi nmy bc ideruiticd .nnd msnwlled. The m:uking shall he legible
(with n conrms!ing color), nontoxic. ,msdpcmmnem such tb:u il mw.s the rvsismnce-to-.wlvems rcquircmems of

MI L-STD-883. Mdmd 201 S. In :Wttion. Ihe markhg shafl rncet h following otug?-’’sing critck~ :1nmximum

lorz! MN 10ssof I.0 pcnxmt :uxl :1 mmimum of 0.10 pcrcem volatile condensable mwmiufs when Isslcd in
.wconlmsce with Americ:m Scciely for Tesing md Mmminl (ASTM) Stmrdmd TcsI Metiod ES9S.

Alrcfmme methods of pars m:uking shall hc :wpruved by Ihe NASA RDjecI P:ms Engineer.

3.0 A DIIITI(INAI. ws-rw fwwmumfms

3.1 Addilimud Testing Requirement for Gmde I A pplicut ions.

3.1.1.1 Capacitors, Fixed, Tmmdurn (Solid) Electrolytic, (CSR). 13ch pars sbafl be subjeaed to n surge

curmm ICSIof tivc ctxuge/dischorgc surge currwu cyclti of :11IULSI I second cxch fwr cycle w +2S”C.-SS”C.
and +85°C and m:uimmn mkd vulmgc.t The surge currcm lest cimuil shall comply with tbc following

condiIiOnx

A. Thc power supply used for charging Ihc capacitors shall be capable of supplying n rtgukucd

dirext vohuge. vminhlc from O m 1S0 volts, M o I 5 ump minimum current cafxtillity.

B. The energy susmgc Ixmk shall be placed IICIUSStie de-power supply. II shall consist of psmllel

aluminum CICCWU1ytic capwimrc Irm’ing :m :\ggwg.ue c.~uimnce cd 100.tNJtfpF. -0. +30
pemem. rated N 150 volls dc working rrr higher.

‘Deiiiition of surge cunvm (inm$h currcm) is the peak currem. for:] given dumtion. Ihm Ore ayswimr will
receive fmm tie turn-on of n lxmk of lfM1.000 IIF nfmninmn elccrmlytic mpocitors ch.nrged to [he mred vol!age

of a given cnpwilor under K!SI with o m.asirsrmn scric.. re.sismnce of less Itmn or equal 100.3 ohm includiig [he
mcnany r-elny. fuse. md wk.
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c. A 30-:mqsem mwcwy relay sfudl bc used to swi[ch the cafsncihsr under tal 10 the energy bank

for ch:uge and into o shori cimui! for di.wh:uge.

D. The Iod resistwsce of nfl wiring fwtwecn the energy .soumc :usd tie caFtcitom under la%

including Urc mercury rrioys but excluding fu.ws. sb.nll not exceed O.I ohm.

E, ‘fle fuses in the Its cirruil slcdl Imve o nuing of not less than I amp, nor mum than 5 amps.

A fu.w shall be plwd in w’& with each c.npaciwr undergoing Ihe surge current msl. Each
fu.sc sha!l IMve n masimum nL5isLWccof not mom [h.nn0.2 ohm.

F. A aqmciusr under t~sl sfull he considmexl II hike either when a fuse blows w k CIClafage
currcm is waded or both.

3. i. I J ~~p~cilom, Fixed, Ceramic, (CUR). Puns shrill med tic dawuctive physical :usalysis criteria given in

T.able X, Gruup A Inspection. of MIL-C- 123. .nnd tit! humidity. soxd y suue. low vdagc crk% given in T.afrle
Xl. Gruup B Inspection of hlIL-C- 123. .Yunphx subjected to humidil y, skady-swtc. low wslmge [es sfcafl no! fsc

U.suf.

3.2 Addiliomd Testing Require mersLsfor (“:nsde 2 A pplicutinn.

3.2.1 Resistor Neh~orlW Tbc requimmems for .$creening rtxistor networks (MIL-R-XWJ1 ) for use in Grade

2 applicatimss .nm mfrulmml to T.nhle 3,1.

‘1’AII LE 3.1. Additinrml Screening Requirements ror Networks
(Ml L-R-t1340 I ) Prinr To U.* in Grude 2 A pplicalions

Screening pm MI L-STD-2(L2 ( 100%)

Serum Method Requirwnems

Tbcrmal shock 107 Tut Condiiion B Pamgnqsh 4.6.3 of MIL-R-83401

Burrs-in Iffn MIL-R-8Wl (150 hours)

Elecuic:d MI L-R-ffWfl SImfl k wiIhin spx limits beforw
Grvup A nsrd.nf@r sawn

[A miqw mmki ng m signify compliwwc wilh dress mquirrxnenls. .%x Pam 2.2. I

3-2.2 Crystul O.willatom. Tfw requirwnems for screening the Iypc 1 ctystnl oscilkmsrs for use in Grade 2
npplialtiom shaft b as follows

32.2. I Pwlicle Impfict Noi.w Detection (l’lN’I)). Exh PM .sbdl bc suhjectd m Ihc PIND test in accordance

wi!h MIL-STD-W3. mdwd 2020, ILSI con~ltion B. Tfw ICSI shnfl he pcrfonned using five independcm passes

and M ftiltrre.s found iu Ihe cnd of c:rh pass nrc rejected. The survivors of the IOSI IXLSS.mc considered
.acceprnhle.
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3.2.2.2 Rndingmphy. Exch parl shall be subjected [o {he mdiogmphic cxnminalion in :wcorthncc wilh
MIL-STD-W!3. mahcd 2012. Iwo views 90 dcgrccs npwt.

3J.23 Internal WuIer Vupor (hs!enl. Pwts shall hc suhjc!xcdto k internalw’wervnporlestin ucconkmce
with hlIL-STD-883, method 1018. .%nmpkx of lhrcc devices with mm fnilums or live devices wilh one fcilurc

shaJl hc used fur this IGSI.

3.2.2.4 hlnrking. A unique nuukhig m signify cumpliimcc with time tequircmems. Scc ~tmph 2.2.

3.2.3 Ilkcrete Semiconductors. Before usc in Gmde 2 nppticu!ions :Jl JANTXV dismclc .scmiconducwr pun
Ims tluu conmin nn internal cwrit y shall hc I IN)% PIND uxcd. [n nddition. nll JANTXV discreteSemiconductor
pmlswilh lot Lllc codes

A. Isefom 1986 shidl he mscrvencd in .ncconlamx wilh Ik TX !cquirctnen!s of k .npplicabkdeLtil
spccific:uionof MIL-S- 19SO0.

B. including198610prcscmshalthe c!lcclricallyuxkxl man LTPD of S% in .wcordnnce wi~ Tnhle 1,

Group A. subgroup 2 of the applic:dde dcuiil spccilimtionof MIL-S -19501). All dcviccs in Iols
excecdng the :dm’.’c LTPD rcjc$t trim’is shaIl hc clccIrictMy w.stcd w the Table I pwmneters

dcscribcd :dXNe.

B.4

Downloaded from http://www.everyspec.com



MIL-STD-975M (NASA)

APPENDIX C

SPECIAL RI;QUIR11MIW13 FOR
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JAN CLASS S STOCK PR()(”:RAM

1.0 SCOPE

This ofsfsmfixexplains Ibc pmccdums for obLtining JAN ChSs S micmciIcuiL$ WI(I semiconductors frwm the

JAN Ckms S Stock Pnsgmm with :S Iitdc :M :1ten (10) dity delivery time. Included ,nm simple instructions on
obuining:! DoDAAC. ~quisitioningpzrssfmm swck..nmlpumuing emergency pmcurcmau without n

llJDAAC.

2.0 INYROI)UCT1ON.”

Thispmgnm wm tSL*lkhed to stock JAN Clms S (spoce qudit y) pxm. II WM inili:ued in 19S5 by NASA. (be
Defense L@.sties Agency (DLA). and dw SISW :md Miisile Systems Cenler (Sh~C/SDFp). s~ifi~ly f~

NASA. SMCLSDFP. .apprwml conumctom tam! tbcir supporting conuncmrs. ‘and mmufacwrcrs of ex~ndafdt!
I.auncb vehicles.

2.1 Purpuse. TIIe pnsgmm :IOows JAN Cl:Lm S pnrts to bc obwincxl with IwJuced Id time.mndcosts
compn.redm Iypicalncquisitiunfmm rniuwfucturws.

2.2 Adwmsuges.The pnsgmmprovides [hc following :ufv:mmgtis

1)

2)

3)

4)

2.3 Definitions,

1)

2)

3)

Reduaxf pmcurcmcmbad Iimc - m tilde M tcn (10) ILIYS.

Avoidmceof minimum-buyrcxpinxnms imposedby Ihe pans m.wmfacuucrs - buy
only who!is :hsolwcly netxkd.

Rnpid wailnbility of SISWEparts for nminkvcmccnndemergencies.

SubsuusthOyreduced ovcndlprucumnscm casIs.

MILSTIUP/FEDSTfUP - Milim@Fcdcmf .Wmdmd Rcquishioning ml Issue

PrWlxfums.

DuDAAC - Dcfsmnwm of Defcn.u Activily Address Code issued 10 contmcmrs nnd

subcommcuxs as m nccws cudc to tic JAN Cfass S SIcck.

LOA - LMer of Autborimtionuviucnhy the NASA ccmunclofficerusthe
conmtctorlsubcon!sactor.msiborizingtie cwmsncmrlsulxmnlmctorto buy ISMSfromdse
JAN (IMSS Stock.

D.2
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3.0 OBTAmING ACCESS TO TIIE PROGRAhl.

To buy frnm the JAN Clnss S .Nock, you must hwe n DoDAAC md LI LOA. These can be obmined dumrgh
tie NASA comma officer for theprimemntmct. h generallyInks lhsce(3) months10obw.in a DnDAAC. but

if lime is crhieal, then the prnecs.v enn he espedited by tie NASA cnmma officer shining on dre requesI for n
DoDAAC Omrtie reques[be esfredhed.

4.0 EM ERG ENCY pR0cuRk31 mrr wlTIIour A DODAAC.

Under rhe following renditions, pines nrny be obtnincd witimo a DoDAAC:

1) A small mnmsm of pans are needed.

2) Faihm to meet delivery dates will involve n subsumtin! cnsI increase to the

Government.

3) FTOCCSW nNJS:IXinitimd m nbtnin drc nornrrdly required DoDAAC.

Crdl lfrc NASA JAN S SuppnrI Desk for more information. (See Pmngmph 8.0.)

5.0 PROCEDURES FOR REQUISITIONING.

Once n DnDAAC is obmined, o!defs fnr the JAN Clnss S Smck should be IIIruugh Genrge Kenlinn,
AF-SMCLSDFP, (310)363-24 12. To plnee an order, tie following infosrrmtion is required on n MBSTRIP
Form DD 1348:

1) DoDAAC.

2) Nmiomd Smek Number (NSN).

3) Qumnity.

4) Bi]]in8 Addsess.

5) Shipping Address.

6.0 USING Tllll JAN CLASS S .%K)CK BULLKflN BOARD.

The Spsee mrd Missile Sys!ems Center. Compmrcm Engineering Grnup prnvides an clearnnic bulle[in bnsrd for

tie JAN S Stnck Prugmm. This system lists tic eumeni nvnilnbility nnd priecs of smeked PM’IS.h displays Ibe
NSNS, Militmy specification pme numbers. generic pm number% device descriptions. Prim. nu~r Of pm

in Destructive Physical ArmJysis Iesling, md number of pans in sieck.

D.3
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6.1 ACCESS. To comes 10 the bulletin bmud, use n modem to dial 3 IO-363-1914/1915 (if you have

AUTOVON nczcss, did 833-1914/1915) with tic following mudcm sctlings:

Termimd emulation. VT220
Baud rate: 2400 (or 12W)

Dan bits: 8
Purity: none

SIop bi!s: I

Ones rnmectcd, you will see dIc word “CONNECT”. Press c rerum > rwice, wuil two semnds md press
< return> twice more. You will see “ENTER USER NAME >”. Eoter unytbhrg hem und press c remrn >.

At rbe ‘LOCAL” prompt. Iyfx “C SD” or “C SPACE- turd press <return>. Wnh IWO seconds mrd prrss
< rerum > aguin. You will be prompted for the 0SS “USERNAM E:” and n first

“ PASSWORD:”. Emec

USERNAME: OSSUSER
PASSWORD: MUKRIR

Next you will see the Atnboriznrion Form screen and ngain lx prumpwd by “USERNAME.” rmd n seccmd
- PASSWORD:’. Entec

USERNAME: OSSUSER

PASSWORD: LAFBEE

You will then be u the JAN Class S Stock main menu. To obtain ~ listing of nvnilable pans, cbocwc rbe fnw
choice on each of rhe firm thrsc scrams (.Smms Repurt.), lbcn you can make your desired choices. II is

suggested 10 down-load the list 10 n tile nnd rbcn print the file using your Iucd word prumssu r, mdrer dmn to

prim directly to the primer.

If you have problems ucce.$sing rhe bulletin board, cdl George Kcolian m (310) 363-2412 of dre SMCYSDFP.

7.0 PARTS’ fJATA ACQUISITION PUOCMNJRES.

Deso’uaive physical ArmJysis (DPA) is @ormcd by DE.SC on each 10I. Copies of Lhe DPA repmls mrd

Qrmliry COnfOrrSMrrCCInspraion (QCI) dm. can be obtnined free of churge on requcsI fmm dre NASA JAN S
Supporr Desk. (See pmugmph 8.0.) Smening data shouldbeobminedfmm the nsmrufucmmr.

8.0 LNASA JAN S SUPPORT DFIK.

Comnct the following office for rdl questions regarding rbe JAN Clnw S Stuck Pmgmm:

NASA Pnrrs Pmjcct OfIicc
P— Systems, UNISYS CoqromIion
4700 Buston WrJy

Lanlmm, Mmyhmd 20706

POC: JAN S Suppml D-k
Phone: (30 l) 73 I -8918 or 731-8692
FAX: (301) 731-8603

D.4
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9.0 JAN CLASS S STOCK I’R( J{’;NAN1 FLOW.

The llowchw-i on the following lmge dtmwnwmta$ the fuucws of obuining n DoDAAC and LOA. ordering pmls

frum DESC. .nnrfchecking tie SCIIUSof onkm. The IICXI PIges we form kmem M (he NASA wnncl officer

sends 10 the 130DAAC cwrdhmsr of lheir NASA ccnmr m prwc..s mqursl.s for f3td)AACs. These letters
should he sufficient (or IIW conuacl ollkcr m simply :tdd the oppropri:ue infwsssmion (eg., DoDAAC.

contmcmr. contmcl number. contmct LIIc5).

The fsst Ieuer is lhe Dcttxsnimwion .aml Fmdiigs (D & F). which explains tfuu it is in tie hesl interest of Ihe
Govemmem 10 [Wow lhc contmmsr to ncquim parL. fmm the JAN Cla..s S Stock Pmgmm. The second Ieuer is

used 10 extend Itw authority of:1 DoDAAC 10 include tic acquisition of JAN C1.ms S pnns fmm Ibis Pmgmm.
The !hird later is the LOA wriucn to the contmctorlsuhconuxctof thm needs to he .wnt 10 the DoDAAC

coordimmr uhsng wi!h Ihe D & F Ieuer and Ihe fwreh later. The fourth Ie[wr is the rexfuest for:1 DoDAAC.
which is to he sent to [he NASA ccnlcr”s DODAAC coonlin,wor (see hclow). lle Iiflh Ieller is to help prime

conmbxsrs :md suhconbmclors :LSSiSl!htis suhcontmctors in obLtining u 130DAAC. All suhconlsacmrs must
trove We NASA prime conmumr request We NASA contmct officer IIS submit Form LeIIKr 4 with lht! cnclosums
to tie appmprke DoDAAC coordhmm.

The following is o list of Ihe DoDAAC ccordhtom for each NASA center.

NASA Center

Ames Res&uch Center

Goddard Spree Flight Ccmcr
He:nJquarws

JeI propulsion Lnh
Johnwm SPxe Cemer

Kennedy .’ifmce Cemcr
Langley Res:uch CwMcr

Lewis Rcsemch Ccmcr
Niwshafl S- flight Ccmcr

Sttmnis Sp2ce Center

DoDAAC Comdi mum

Pmd Pin:udn

Glenn Harris

G Imia T:di: &mu
Fmnk M:dinowski

Gloria Cmwsmn
Mike Mwmy
Susan Cmnphdl

Chwlcs NW
Pegi Dunnigm

Don GriffcIII

(4 Is) rW$-52fK
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MI L-STD-975M (NASA)
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MIL-STD-975M (NASA)

FORM LETfER I

SUBJECC Dewninmion and Findings Supporting Issumcc of Auihorizuion to Use Government Supply

Sowccs (JAN Clms S .smck Pmgmm)

This Lkterminiwon mrd Findings is m pmvitk nulhorimtion under NASA contmcl nundxr

for the contmcmrlsubcontmctor This is a

coskreimbursement arn!ewa. The following is in :tccordmcc witi the FAR 51. I(I2. ml suppms imcmcc of
muborizuion to requkltion :usd u.scthe JAN CLISS S SIuck Pmgmm mahuximxl by the DLA. DESC.

FINDINGS

Administrative costs of pl.ncing orders with the JAN CI:SS S S!WA Pmgmm are conqmmhle to those cosIs :he
conmrmr/subcontmcusr WOW incur when ordering dimcI from u m:mufncmrcr or rlistributor. All ordem must

h..vc prior iqspmvnl by the NASA conum officer.

The fohwing f.wtoss wcm found us suppml muhmimtiom

a. Lower Cost of items Avnilable ‘llmugh Government Supply Soumc. ‘k incmosed use of Ibe standard

parts nvaillble in the JAN CI:KS S SIcck Pmgmm tvnuhl snve money by nxfucing the need for expensive
nonsmndml fmrls ml their :wiwcd engineering cost. AcIud c(xL$ of iuxns mmilable from Ihe Govcmmuu
supply .suw-.w will be compmabk to costs of similm items nwtilable frum industry however. sulmuminJ COSI

swings will be rc:tiiztxl since cwummms will bc :\blc m m’dcr smaller qu;urtitics fmm the Government supply

soumc. thus :woiding minimum buy rcquircmms impmd by fnn m:muf:umuws.

b. Suitability of Items Avaibable Through Gowmment Supply Sowcc. The Department of the Air Force.
Sfracc Systems Division Comm:mler”s Policy. SDR .S40-12. rcxfuires lhc .ss of JAN CI:SS S from on d] USAF

Wce systems. Tbc NASA Assd:ue ArIminislmtor for S:IMy. Relinhility, MAntuimbility, .nnd @aJity
Assumes (SRM&QA). cncoumgm the trss of JAN CI:NS S paws on til NASA qswc systems :mrl requires their
use on certain systems. JAN CLWS S pzrss .W militnry sLmdwd high mli.tilli[y elecuonic pals. They m

bought 10 fully utilize milimry specifications. built on govemmen! nudikd nnd cenilitxl pmduciion lines. :md
qutilricd for listing on Ow milk~ qmdified products Iisl (QPL). JAN CI:BS S puts incma.. rcli:hility and

reduce life cycle costs through smndanlk:uion.

c. Delivety Foctm’s Such n.. CmI mrd Ttme. Prucurcment Id lime for commctor acquisition of the fsuts
will be mrlucsd by :qspmxinmwly one ytxu, the pmls will h:wc :IJm:ufy undergone Ilw mxfuinxl suingent lrsing

:usrlwill bc delivered 8 to 3 I &Iys :ttc! the requisition dmc. Pans :uudysis mpru :uv :waiLIble fmc of charge
upon mques. Contm Itw NASA JAN S Supfmrl 13mk (30 I -73 I -S9 18).

d. Recommendwiuns of Commcwrs. Tfw JAN CkLSsS SIucli Pmgmm was initinted m a Senior Executive

Forum hosted by tie Comm:mrfcr of United Slams Air Fmct Sfrwc Syslems Diviskm. Industry execmivcs
.qxcificnfly rcque.mxl tha a pmrgmrn such m th~ be inrplcmenwd m soon .m ps.sible. By ngmement Mwecn
the DLA :md NASA. his stock is nlso nude tlmiklble m nmhmiwd NASA :urd NASA conrmaor wtivilies.

DETERMINATION

B.a.wd cm tie fur’cgoing. 1 hereby determine Oral il is in tic Ires inwrc.sl of Ihe Govcmmenl. consisuxu with
NASA”S policy m ssl fotih in NASA FAR Supplcmcm 18.51. lfJ2, m :u!tborim lbe ctrnwmrkdmmmctor

to obLlin und usc Ilrc JAN C“lms S Stock program under

government comma number

For funfwr infornm!ion concicl

(Conuncl Officer) “
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I MI L-STD-975M (NASA)

I

FORM LEITER 2

I hnve previously determined, in nccnrdmrce with tie Federnl Acquisi[inn Regulation (FAR) 51.102, bar it is in
the Gnvernmenl’s best interest m nwhorise (Cnntmctorlsukmrtmclor 10 obrnin mnterinls required in she

performance of the subject cnmrna fmm governnrent snumes.

Contnsctor’s/Suhcnnm!ctor’s)mnhorisrnion under Aaivity Address Cnde is hereby exmrsded

to include tie acquisition of JAN Clnss S pam in Fcdcnd Smck Cnde (FSC) 5961 (smdmnduaors) msd FSC
5962 (nricrncircuits) fmm tie Defense Logistics Agency (DLA). Defense Electronics Supply Center (D&SC).

JAN Clnss S parts ru used in Lhis authorismion me spnce-qunlily military stnndmd clccfmnic pm ns described
by M IL-S-19500 for semicondumms mrd M IL-M-38510 for micmci!cuits, msd nssncinmd specifications for

passive clccimnic pmrs.

All orders musI hrwe prior nppmvnl by the mmrna ofliccr. Ordem for JAN Clnss S pares shrill he placed in
ncmrdmm with the requisitioning pmccdura specified by tie acquisition nctivity. For infornrntinn mnccrning

prncedums. a?ntnct tic Defense Logistics Agency, Defense Electronics Supply Center, DESC-OMA,

1507 Wilmington Pike, Dayton, OH 45444 -50C0, phnne: (513) 296.6069. For infnwion mnceming pm’Is.
(smck wmilttbili!y). contra the Space msd Missile Sys!ems Center, Compnncm Engineering Grnup

(SMC/SDFP), P.O. Bnx 92960. Los Angela AFB, CA WO09-2960.phnne(310) 363-2412. Bills fmm DESC
shnfl be paid promptly tqmn receipt of billings. All payments shall lx nddrcssed to tie Defense Electronics

Supply Center, I S417Wilmington Pike, Dayton, OH 45444-5000.

JAN Class S pm’Isprncuredpursuanttothemthorisationshrillheusedsnklyin pcrfonnmm of Comma No.
This nuthorily hereby granted is nol mmsfenddc or msignnble.

Conunct Oflicer/lnslnllnlinn
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MI L-STD-975M (NASA)

FORh4 LEfTER 3

SUBJECT Authorisation to Pm’chnsc Frnm Govcmnccnt Supply SnUrcc

You nm hereby nuthorizcd 10 milisc Govemnccm snurms in performing under NASA mmmct number
from (sumdmc) timugb (md date)

in suppnn of (NA SA Insmllmion) ns follows:

a. Definition: “JAN Clms S parts” ns usd in chk nuthorizntion me spamqurdity military smrrdnrd
clcctmnic pacts ns dcscribcd by M IL-S-19500 for scmimnductors msd MIL-M-38510 for microcircuits.

b. (COmmctor/SubxmtmclOr)

is rsutborizcd to ncquirc JAN Class S pans in Fcdcrnl Smck Cnde FSC-596 1 (scrcsimnductors)nrrdFSC-5962
(microcircuits)(mm rbe Oefensc Elcamnics Supply Center (DE.SC). JAN Clms S pacts pm.mred purmnm to

thk authorization sbrdl bc used solely in perfonnnncc of the contmct identified nbnve.

AN order-smustbc pkcd in ncmrdmsccwith the followingprnccdurcs:

a. Orders will bc plnccd in nccordmcc with the Federal SInrrdnrd Requisitioning md Issue Prnccslurm
(FEDSTRIP)/Militnry Stmdnrd Requisitioning md Issue Pmccdums (MILSTRIP) and Ibis muhorimtion.

FEDSTRIP pnrnllels cbe M ILSTRIP of tie Dcparmscm of Dcfcnsc. Orders shall inchcdc lbc nssigcscdAclivity
Address Cede (AAC). For information cmrccming pmccdurcs corona Defcmc Logistics Agency. Defenx
Elcctmnics Supply Center, DESC-O,MA, 1507 Wilmington Pike, Dayton. OH 4S444-5~, phone:

(513) 296-6069. For information mnccming pars’ dnrn. cnmnct the NASA JAN S Suppnn Desk, 4700 Bnston
Way. lmhnns. MD 20706. phone: (30 I ) 73 I -8918.

b. Bills will no: bc issued by the Govemmcm supply snmu until nftcr the supplies hnve been dripprd.
Payment sbakl bc made promptly upm mccipt of billings. Pnymcm shall bc nddrcsscd to:

The Defense Elcctmnics Supply Carter
1507 Wilmington Pike

Dayton. OH 45444-5000

This authority hereby gmmtcd is not [nursfcmble or nssignalde.

Usc of the Fcdcrnl Smnclard Requisitioning md Issue Pcuccdures (FEDSTRIP) system is mandatory for all
civilian ngencics and their nutborizcd comrnaors. An ActiviIy Address Cndc (AAC) is rcquimd to obtain

supplirs ond quipnscm thrnugb the FEDSTRIP system frum GSA md DoD snurccs. AACS nm nssigned
tbmugb rhk ofliw and NASA HenclquMers by the Genernl Scrviccs AdminislmIion (GSA) Ccntnd Office. This

mnborimrinn is pmvidcd for in FPRM 101-26.2, md DoD Activity Address Cnde. and the NASA Mnrerink
hSVClltO~ Hnmclhmk (NHB 4100.1 B Draft).

This nuthorhion espircs upnn termination or mmpletinn of tie cnmrnct specified in rhe firsI paragraph nlmve

Comma Offica
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MIL-STD-975M (NASA)

FORM LETflZR 4

TO NASA Htxfqumtcrs

NIEISupply Systems Analyst

THRU 10SLtiLIIiOn AAC Cwmfimtor

FROM: (NASA Conhacl Officer)

SUBJECT Request for FEDSTRIP/MILSTRIP Activity Address Code for
(Ct]ntntct{KISt] kc>ntmctor) under contract nundrcr

I have determined in accordmce witi the Fufeml Acquisition Rcgul:ltion (FAR) 51.102, thn! ii k in [he
Govemment”s tks intertx m :wthorim tic conmcurr m ohtoin supplim mquised in (he @onn:mw of [he
subject contrm from a gowmmem suurce under comma numhcr

The conuaaor”s :mthorimion includes U.Wof Ibc Fedeml Stxndwd Rcquisi!ioning and Issue Pmcedurcs
(FEDSTR[P)/MiliL~ SLtiard Requisitioning ml Issue Pmccd.ns’ (MILSTRIP) to requisition JAN C1.ms S

pans in Fedend Smck Code (FSC) 5961 (scmiconductms) md FSC 5962 (micmcimwits) fmm the Defense

Logistics Agency (DLA). Defense Elcctmnim Supply Cenmr (DESC). Tbwcforc. pleme obtain n
FEDSTRfP/MIISfTUP Activity Address Code fmm the Gemmd .$mvimxi Adminislrwion for lhe subject

contmmr.

The Detcnninotion :md Findings (D & F) and [he imendtxl L#uer of Authorhlion (LOA) 10 the coroswor :uz
e.nclcmf. The thmuion of this :mthmimtiun is fmm (sum dntc) through (end dine)

The commctor”s complete mane and MIdrcss to which rrmil. fmighh :usd billing documents m 10 be dimckd are
m follows.

MAIL

FREIGHT

BILLING:

Please contact mc nl (Comma Ofliccr Infonnntion) . if furtbcr information is

nmdcd rc#mg lbis rcxpxsl.

Conlmct Ofliccr

2 Enclosusm
1. Detaminoticm wsd Findin&s

2. Letter of Autboriz.aIion
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MIL-STD-975M (NASA)

FORM LEITER 5

TO (NASA Contract Officer)

FROM: (Prime Contmctor)

SUBJE~ Request 10 ohLin .an Activity Ad@s.. Code for our suhcommctor
under cummct numhur

(Prime Contractor) ceriifie.. Ilsm CSuhconwnclor) is n suhconuncmr under the NASA comma

(Contmctor Name) with NASA conuma number In order for (Suhcontmcmr)

m pxfonn Ihe neceswy IAS 10 complele lhLs ITrugmm I request tint you submit the :mached Ieuer
with its enclosures m the Aciivity Address cede Ccmrdkmor for (NASA lnsmllntion) .

Please COnLWl me if funhw inform:uion k netxlal mgwding lhis request.

(PrimeCon-l Administmmr)

AILwhmenc Reques! for Activily Addms.s Code
Delerminalion ml Findings
Letter of Aulhorimtion
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MI L-STD-975M (NASA)

CONCLUDING MATERIAL

Custodian:

NASA-NA

Preparing Activity:

NASA-NA

project S9GP-K 138
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