SPAR - BRAMPTON (S5S) Critical ltems List SRMS
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. System: SRMS
Subsystery: ELECTRICAL SUB-SYSTEM
Acsambly Bese! Servn Fower Amphfmr

Part Nurnber{s): S1140F1777-3 SI140F 11775

Hemy!

Funciion: Molor Drive Amptifar Acsammbly Provices maior voltage based on dernge from bechomsier slectraruss.
Comrartabees She motor grive woitage. Frovides harivare cament firmiting, brake
drive, direct drive functions and erabies bosk,p dive. Frovides BITE eircults and

BITE verification for MOA.
Fallure Mode: MDA Dutput Switch fails open.
HW Fure. Borewn Fadures -
Crivicadity: 2 1R
Mixion Phase: Drit
Canse{s): Moter Drive Amplifier Assambly Dutpat swioh fails open duy i driver ot or FET fallure.

Failure effact on
unithand item;
Ond phasa e [ motor i faled open. Melsr diive m luggish. Mmmwalﬁwmmmufmgemmmmjm
i drivan, Loma of computer sUpported and direct drve modes.

l Werrl Cass: Unopected notich. Bluggiah jeinl. Autohrakes,
e

undant Paths: Avicbrakes (i Safe the Syatemn).
Backup Drive.

Retantion Rationale

Dasign:

Dicrite samicanducion Javcas ars Spacifed 10 ot kst the TX level of MIL-5-15500. Samples of all procarest [oty/cate codes are subjactsd
to destrudinm phymical analvals (DPA] 4o verlfy the iiegnty of the manutaciuing procesaes. Particl Impact Noisa Osieclicn (PIND) 6oresning
|s performed on miCoccuty, RAnSEor and dioces that am mounio . o peckegs with 3n [mamal cavity sorestnctisn. The purpoge of the teat Is
to getedt locde particles in B packegs, unualy resuliing From the assemibly procexs. Devics stress fevels are geraied N accordance with
JPAR-RMS-PA.DC arsd verifud by design neview.

DMMMMNWquHnM Appiscaton conines a5 appiied to discrete sericonductors.

Resistors and capachions used in the design are saiactad Trom estabiished redisbiity (ER) ypes. Life aupectancy is increasad by ensuting
that all alkcwable ctrens jevals are devited N aoendanes with SPAR-RME-FA 003 Al osramic ana sletrobyic capacitons are routinedy
suBactad 0 radlographic iRSpaction i acoondancs willh thwe mquirsmens of MSFC.STD-355,

Feid Programmabla Gats Arraye (FRGRA'E) an e Error Detection and Comection (EDAD) are sefrl-tushorn microcinswts i which the beysic
desgn funcliondl etements an designd by the manufachursr, The INtsToAnNSCIon of theos akments & then mstmized by Spar o provide the
functionaliy of the sefmphitid reemcirmuil. Tha desgn ulilizos proven circut technigues and |s Implemented wing CMOS wchnoagy. This
techniogy Gperates &t kw power and henca tha devica dors not mpaermnca significant operating stresses. The teahnology i mature, ana he
basic davios reliability is wel documtwnted. Al stresss sire ad0itionalty redused by derating the appropriale paRmeters In acconsance wih
APAR-RMB-PAOOS S wifiied by design muisw,

Thia approact tas & significant sdvlrrtage in et i reducos the quariity of discrete parts requined In the assembly and atso Lne comphexdty of
thee FWE and feswbls in sgificant waighl and valuma savings. This typs of semi-custom par has been susosssfully uced in othar space
AppAicatiorm.

The parte are qualfied to the requirements of the applicable specification. They are 100% Screared and Eaamid i o fher requinemants of s
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Fimid Effec| Transictom {FE T} IRFMOS4 (312, 213 and O14) are procured and screened in scoargance with source contral doeumant
EVPF27T-102-M101. Thiz procuramert procedure ensores that tiees FETE Naia & minntues tale sourca voltuge of 2.83Y, This ansures [
isghation of tha prime and backup circultry,

Taxt:

QUALIFICATION TESTS - The SPA is sublected to the foBovwing qualiigation bestng:
VIBRATION: Each axis of bhe (0 iy subjscted 1o Flignt 2oceptanta Vibration Teat {FAVT,, Cuaiificalion Aceeptancea Vinration Test [QaVT)
ang Quabfication Vibmaton Teata (2T in accordance with the SPA vibration Test Frocedune [B2858E). Tha leval and durstion for FAVT ke 2
per Friure & and Table 2 of B26508; the level and durathsn for 24T is as per Figure 7 and Tatble 2 of S20586; the level and durekian for OVT
as per Figure & and Table of B20566. At tha Bnd of the three sucoessTe fandom vibrtion test in each axs, both direchons {+/<} of @ach of the
ulstssltjeﬁedmasm:kmtﬁtﬂpnrﬁgwﬂnlu , ’
THERMALAACULM.: it TVAC Test |3 I stordence with Figure 5 of Ihe 3FA TVAC Tast Procedura (92B5RAY, with full
FunctionalParametri Teyt parformed It kevels of +50 dograes C and -3 gegrees C, and non-opErEng at -S54 degress ©  The Qualification
g levels guring TVAL ia 1X10™-5 bfF or [ess, T tobl best duration is'7 1/2 evtles. Tha QM SPA & subjected ! a minimum of 1000
hours of I|fe testing and 1000 power On-Off oytles.
EMC: The QM |5 subjested tm EMG Testing (tests CEDIACED, CE0?7, CE(M. 0802, D506, REQZ. REA2, and RE0S) in accordance with the
SPA EMC test Procadurs (826477) bazad on MIL-BTC—a14_

LNIT FLIGHT ACCEPTANCE TESTS - Tha FW SPA |6 cubjected 1a tha Tallawing acoaptands testing:
VIBRATION: FM Accaptancs Vibratan Test (AVT) N accordancs with the SPA Vibration Tas! Proosdure (BZESEG), with Level and duration s
per Figure & and Tabks Z of 8255684,
THERMALAVASUUM: FM TWAC Test is in accardencs with Figure § of the 5PA TvAC Tast Pracsdure (EXESAR), with vl of +48 Chn] Pk a
and =25 degress, C for 3 duralion af 1 172 eyeies. The vasuum evals during Accephance TWAD Test & 12105 torr or less.

JOINT 5RU TESTS - The BPA Is tested 23 part of the foirts (ambrent and vibration tests only). The ambient ATP for the Shoulder Jeint,
Elbiw Jdoint, ams Vit Joirt ape as par ATP 2001, ATP 2003, ang ATE 2005 reapectivaly. The vibration test for the Shaulosr Joint, and Elbow
o WWRSt Joint ane as per ATP 2002, ATP. 2004 and ATF.2006 recnectively. Through wire function, corfindity and astines] Bolstion lests am
performed par TE 283, )

MECHANICAL ARM REASSEMBLY - The SPASACINE undergs a mechmnical 2 integratise e whers glactrical chacks am P e
par TP 2007,

MECHANICAL ARM TESTING - The ayigoing spift-arm i configurad on the Stranglack and e Maniplator Amm Checkout is peﬂunn‘
per ATR 1932, .

FLIGHT CHECKQUT: FDRS OPS Checrout (ad vahiches) J5C 16887,

Ingpaction

Units are manufaciursd ungar documented guality cortrais. Thess controls are axereicsd throughout daimr procurement, planning,
feceiving, procatsing, fabrication, nasembly, testing and shipging of tha units. Mandatory Inspeciion points ane empicyad & varous shages of
Tabricaten, asssmbly, and test, Govermment Sorta irspectnam oy irvoked t varows cortrol s,

EEE parts inapaction & performed as required by SPAR-RM&-PA.D0M. Exch EEE part i Qualified at The par kevel to the requirsments af th
applrzble 3pecification. AN EEE pants are 100% siranad and bumed-in, 20 2 minkmum, a8 rqulred by 5PAR-RMS-PA D03, by the supglier.
DA i partiied 26 required by PA.GO3 on @ RIdomly sehected 5% of pAME, MIIMUM S Fiectt, minimum 3 peces for sach lot numbsnidate
code of pats recaived. Al cavily déwites am zubpeted ta 100% PIND, Wis s procured to specifitation MIL-AVY-22755 or MIL-W-81381 and
Inspected and tested 10 NASA JSCMEDSD Standard Number 354,

Recaiving Inapection varifes that all pacts recaivesd aro as identifled In the procurament decurments, thst no phyeseal damage has ocowrmed o
Pans durng shiprnent, that tha receivinyg desuments provide adequate aceabillty Infammation and sorsaning ditn clearly dentfles acoepata
paarts.

Parls are Inspecied througholt manufactiur and assambly ax Appmenais to the manufaciuning staoe complaed. Thas inspections inciude:

Prried crouit board inspection for raak separation, damags and adequacy of plated thiough holes, component mounting inspectian far
camect colderirg, wire looping, strapping. o, Openatons and napectors s rained and certified 1o NASA NHA B300 8341} stnmhrd._
Conformal coating Irepaction for adsquate procassas i Derforrms usang uitraviskel Rght techniques. PG, Bou'd lrrml_,atinn irapetion inchide:
checia for coamact boand nstaliation, allznment of boands, proper connechy contec] morting, wine muting, sirapping of wires ets. Pest B.C.
Beard Instzilation inspaction Includes cleaniiness and vwerkmanship (3pargewenment rep, mandatory nspection point]. o

Unit Fre-ACcaptanca Test nepestion, wiidh inclides an sudit of Evwer Ser inypection completion, a5 bultt configuration varifization to i
oesign etc (mandatory inapestion point). A unit Tes! Readineas Review (TRR) which wcludes verification of taat personnel, fesl GOCUMeEnts,
et squipment calibratontraicition atatus and hardvmra eanfimoridiah b eemvrmd by A I confunction with Emhg&ri'g. Relmbility,
Conhgurztion Controd, Suppller &3 appiicabe, and the govenrnest representative, mrior to the BAT Of any FOmnal besing {Acceplanca of
Quaification}. Linit level Acsaptanse Teading (ATP) includes ambad parfarmends, heral and vibrabion testing {Bparigowsmiment rep.
m I on .

mwmmﬁm Em SRU - Inspertivng iftiude grounding chmches, sonnmehars for bant o pushback comtagts, visual, cheanliness,

intEreonnect wirng and power up test [ e aporopniaie Jaint Inspection Tast Procadurs (TTF). Jalmt levs| Pre-Acseptince Test 1rrs_.pe¢ﬁm.
iFiclucks ar mudit of kv tinr nApction complrtion, s built configuration yesification (o a6 design ets. Jolnt leye Acceptance Testing [ATP
inchickes, ambsrt and vibration testing (Sparfgowmmant rep. mandsbory Imapechion poirt).

Mecharasu Ar Rsdnzamibiy - the integration of machanical anm sukassembies o larm the assemblad am, (rspections are performed a,
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#ach phasa of integration which ingludes electrical cheeks. Lrough winne checks, wining rocting, Interfacs conractars for bent o pushisck
cantacts stc. Mechanical Arm Tezting - Strongback and flat floor amblant parformance test (Sprgmmmment mp, mandatory inspaction aird ),

CMRSD OfMine: Fower-up arm. Yerify no MDA BITE efmors.

CMRED Online  More.
Installation;

OMRED Online FPower-up arn, Verfy no MDA BITE emopra,
Turnaround:

Screan Fallurs: A: Pox
B: Fasc
C: Pazs
Craw Training: The craw will be trained 1o abvays ehoen whather the 2 & responding proparty to soocrmaccs, IE # mnt, apply brkes.
Craw Actlon; Soledt Backup.

Operational Effect: Carnel s primary moces of opertion. Autcbraies. Back-up s avalabie. Amm will net stop automatically f failur of e autuivake syshem hes
Pravicualy ecuTict, Sranes &3 b dppied mranwly.

Mission Oparals L wamiss G within Apscommately 10 of siructune, The operator must be able to detect Ihat the arm is responding propey ta
Constraints: commansts vo st andiar CCTY views during al arm operstions. Auto trajsctaries musl be dasigned ko coms ne clecar than appraximatety

S it froen sruciure.
Wpprovals;
‘urktonal Group hnmn PoXition Telephom Dain Sigraed  Status
Ingmse Hilz Mictued Systams Enpares ’ A5 ZTrwbal Signed
tmliabiliny Mogaand, Lena Reliakiity Ermginess 4550 2TMarcE Signed
m Management Offic  Rice, Craig Tachnienl Program Mircaer 45892 ZohAarsg Signad
am Manager Glenn. George RME Seaewyrbim M’ PR ARS8 2EMarDs Signed
erchinlcAl Manager Peck John Teohrical Manager [I8G) TIRART TN 3 M3l Sigraed
rrr o Phidost Mot Lodai, Dpvid B3 FemA  fal g nifie (Ehisw -zt o F AM o
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