SPAR - BRAMPTON (8SS) Critical Items List SRMS

3445 AIRPORT RD
cIL Ref#: 3169
ARAMFTON ONTARID LES4S Ravixiqn; FMEA Rey: J

Syctam: SRAME -
Subsystem; ELECTRICAL SUB-SYSTEM
Azzambly Des: Sanvo Power Amplifier

Part Nunber(s); 51140F1177-3 S0P 11775

Function: Motor Drive Amphfler Assembly Pronsdas motor vadmas bassd on demard from eehsmeier slecionics.
Comimutaies ina molor drive voage, Frovides ardware curmt limting, brake
drive, direct drive funchorns and arablic: badkup daifve. Proades BITE cirouits and

EITE vamication for MDA,
Failure Maow: Degraded EPC +5 V Supply.
HW Fune, Scresn Failurex
Criticality: z.1R
Minzaon Fhasa: Orbd
Cauwsafe): Motor Drive Amplifier Asesmbly EPC +3W sUpPYy Talls undenoliags.

Inreased oise content on MOA +5Y SUpply.
Inereaser npple contert &0 EFC 3V sUpplY.

Failurs affnct on
unithend RaTT

Cagradmd +3 W pewer 12 Position Encoder, Commutation Scanr & within SPA to CPU ang 20 beand sesemtlien.  ©PU will &iitar fall to
operats causing a Misrasstputer BITE, or ATD BITE wAll delert th +5 W is out of tolerance.  Comimumater and Fosition Encoder daa may be
AR,

Worst Case: Unexpected malion, JOink unaway. Aucorokes.
Redundant Faths; Actobrakes (1o Safe the Sygiem).
Chiract Drive.
Bexxkp Chrive,

Retanton Rationale

Dasign:

Cincreln sexnzanduttion dewess ans specified b af et thee T bevel OF MIL-31 3300 Samphe of al procuned |obs/daie codes ane subjecied
to destructive phvaical analvaks (GPA) o verity tha integrity of the manufachiing proceeses, Parick Impact Noize Detestion (PIND) £craening
{5 performed o ricrocitule, transieter and diodes. that are mourted in 2 packeps with an inermal ety conslnuction. The gurpose of Ine test a
to cetect koo partckes in the pacicige, usually HesUting from the asoemmidy . Dawvicr siress levels am derated in accomance with
SPAR-RIMS5-PA.DGS and verted by cromgh Paviiw.

Rezichans and capacitors used (n the design am sencied from watabdixhad reiablilty (ER) typos. Lite axpactandy is intreased by snsurng
that all allovable srmsn jovals are Siated In accordance with SPAR-RME-PADID. Al Caramic and dlestrohdie capadiiors are routinely
suhjected to radiopraphic Inspection if AGCOMANCS with thel equirements of MEFC-STD-235,

Prapaad:  1858p96 by Fung, Bil RMS/ELEC - 863 Supersedes: N
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The SPA Doard iz fabricated using Surface Mourt Tachnotogy (SMT), Thie i 3 PWE Basembdy technclogy In which e componants 2
sdideved 10 the sorder pades on the surface of tha PYWB. The significant edvartage of this Iechnvagy 15 10 enable the marte on the: Boa to
maore densery packed, to reduce to cverall velume and weight of the assambly.

Th assemoly prodass 1a highly automated, Tha pats. are mounted on the boards Lsing 3 computer coremlled "piok and placs® maching, The
subseqUent sotdenng operation b parformmed vorg 2 belt furmacs, In which th line snd ternperaturs tharmal profie thal the FAWE 3Gaemily 15
expasad {0 i tightly controlled and aptim zed 1 erraure proper part soldering attachmant. The assa by 15 manufaciured urdar documented
procedures and quailty corrols. Thess controls are exercited Mroughat the asEEmbily, mepection and testing of the unit. This inapachon
includes workmanship, component mounting, soldering, and conformal Saating 1o ervsure that i i n aceordanse with tha MHE 5300 standsnds.

The SMT lina unad for the SFA PWR wasambly has undergone a full qualfcation program, and asEembies producesd an this line sre used In
other space programs, :

The cireuit board dasign has been reviewsd | ansyurs 2dtquate conductor width and separation and to canfirm Ippraprate dimonsions of
salder pada and of compenent hokd provisions. Parts mounfing methods are contrled in accordancs wih MBFC-STD-154A, MSEO-5TONT30
and 3ABD 357ATS1. Thasa documents raguirs approved mourting mathocs, stress rellef and component BEGUILY.

Tust:

QUALIFICATION TESTS - The 5P rs subjectad b tha following qualfiestion testing:
VIBRATION: Esgh axio of the QM Is subjactd ta Fiight Acceptance Vibration Test (FAVT). Qualificution Acoaptancs Wkvtion Tast {QAVT),
and Cuslification VIGration Tests (QVT) in aceordance with the SPA Vibratan Teat Procedura (328588, The fevel and duration for FAVT 1 o
per Figurm & and Table 2 of £26558; the lewal and durstian for QAVT |5 35 Der Figura 7 and Table 2 of SX8XAE: the leve? and cuttion for ST i

Ak ik subjmcied o 2 shock pulde et @ per Figure § of 326586

THERMALAVACULM: OM TVAL Tastin n adcordance with Flgure 5 af the §PA TVAD Test Frocadurs {S2E588), with Tt

Functiona¥ Parametri; Test performmed o wveis of +50 degreas C and 38 degrees C, and nen-opecating at -54 degrees &, The Cuaification
weuum ievele during TVAC is 101078 kom or less, Thedotal test durabion is 7 1/2 oycles. The OM SPA 5 sUDjetded 10 o minirem of 1000
Rours of He tesiing and 1000 powsr On-O cyches.

EMC: The OMis subjected 1o EMC Testing ftests CED/CEOS, CEQT, ©801, CB02, G506, REDZ, R50Z. and REDS) in accordanes with the
3PA EMC test Procedure (S28477) basad on MIL-STD-4314,

UKIT FLIGHT ACCEPTANGE TESTS - Tha FM S5PA is sulzected 10 1he folkwing Eccaptancs testing:
VIBRATION: FM Accaptancs Vibration Tes! (AVT) in serordance with the SPA Vibration Teat Progedurs (E25536), with Imve! and duration as
per Figura & and Takle 2 of 328505,
THERMALNVACUUM. FW TVAC Test ia in 2ecordance with Figure 5 of the BPA TVAL Tast Procedurs (520638), with kevals of +43 cag
and 2% defress C for & duration of 1 1/2 ovcles. The wecuum avais dunng Acceptance TVAC Test i {0010™ 5 o or lass me.

JOINT SRUTESTS - The 8FA iz tevted a3 part of tha [oints (afmbient and vitrtion test ery). The ambsarz ATF ko the Shaukder Join,
Elbaw Joirt, and Wrist Joint are aa par ATE 2001, ATP.2003, and ATP 2005 respectvely. The vibrmatian bast for e Shouider Joint, and Elbow
or Wrist Joirt arm ag per ATP.2D02, ATP_ 2004 and ATP 2008 respectvely. Thralgh wire function, cortnukty afd siaclircal clahon teets are
pariarned par TR 203

MECHANICAL ARM REASSEMBLY - The SPA's/oinis LNdargo 3 necharical arm inkegretion shage where elecirical chacks ara perkarneg
per TP 2007,

MECHANICAL ARM TESTING - The outgaing spit-am is configurat an ihe Sirongback and the Manipulator Arm Shickaut s performed
per ATP.1932.

FLIGHT CHECKQUT: PBIRR OFR Cherdout (3l wehicks) JSC 15587,

InEpection:

Linits Gre mancfactiired undar docurented quality contols, These controls are exercised Hrougheut design procunement, planning,
raceiving, proed=rang, Kibrcation, masembly, testing and shipping of ihe units. Mandatony ircpection poirts ae amployed at vivious stegees of
fatncation, assambly, and et SSormment sourge inspeFton & (mnked 3l varous control v

EEE parts iInspactian o peffarmed e required by SFPAR-RMS-PA.003. Each EEE part i= qualifed at the part level [5 the regurements ql‘ the
appicable specification. Al EEE parta ane 100% scrmanad and bumed-In, 35 3 minimum, as nequined by SPAR-RMS-FA, 003, by the cuppwer.
CRA is parfamsd as roquirsd by PA.DOS on a randomly selected E% of parts. madmum 5 peces, minlmum 3 pisces far sach ot number/dats
cane of CRrts receieec, Al cavily davices ErE SLOmCted to 1009 FIND, VWirs i procuned Lo spenifination bIL-W-227558 or MIL-W-81381 and
IrEdeitd and tested b MASA JECME0ED Sardard Humbar 354

FLeCenving irsmoctnn virife thirt all parts feceived are xs identilled in e procummeant docurments, thar e physsesd samegs him oocumed o
Pans during shipment, that the recaiving docLmants provics Adequuate traceaability information and screeing outa clesry idertiies acceptabie

pars.

Fars are inspected Ihroughout manufadiurs and asssmbly 39 approprss b be moufschuning stage cortpleted. Thasa R ians intiude:
Frinted cirguit board Inspection for track separation, damage and acequecy of plated through howes, component mouniing inspecticn far

carract saldanng, win [aopany, sirepping, ote  Cpamiens and mspeciors ars bared ond certifisd to MASA NHB Bﬁuﬁ.&{B\_AJ ! Sondard,

Contarmal coEiing napachon for adacum e processing o periorhsd using ulraviolst ight tac-.nmqua_ P.C. Brard nstnl_latm iresye=tion mh.l‘

checka For camect board instaliabon, dignment of baards, proper sonnecter cortiact mating, wire routing, stripping of wires atc. Poat PO,

Bioard installatlcn inspaction inchudes claanines and workmanship (Spargovemmant rep. mandatory inspecticsn point),

sparedd:  18SepSE By Fung, B RMS;’ELEC _ 8B4 Suparcadec; M2
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. Uit Pree-Acczplance Testinspachion, which inGludes an auckt of v llar inspcton campletion, & uit configuration verfcabon 10 s
dasign sl [andatory Nspedtion pairt). A unft Test Raadinesg Ryviww (TRR) which inclydss verificatwn of kst personnel, test desumments,
test equipment calibrationvalidation stalus avd hardware canfiguabon i convaned by QA In onjuncion with Enginmanng, Reliability,
Canfiguration Contred. SUpplier as applicable, ard the govermment reprassntative, prcr 4o fhe start of any fomal lesting {Acoeptance of
Qualification). Linit lews Acoaptance Teating [ATP] ncudes ambiart parformanes, hermal and vibration tmating { Sparidovernment rep.
mandatary inepsction patnt},

Inkegratian of und to Joint SRU -+ Inspecions inciude grounding chcks, connectons Tor Dent of pushibask contechs, visyal, cleankness,
miereannge! waring grd power up test b the approprate Joint Inspaction Tl Pracsecum {ITF). Jow! level Pre-Scoeptance Tesd Inspection,
inciudes @n Bui of Iowar tier nspaction completion, 33 buil configuration weriication to me dexign Mo Joint level Aceeptanre Testing (ATF}
includes ambidnt and \bradban tesiig {Scar/govemment rep. mandatory inspection paint,

Mechanical Amm Rerssembly - ' integration of mechancal A subassam Hies 1o fomn Ine auoembled amm. nspactiong are gerfommed at
aach pnase of Integration which dludes slsctrical ehachs, thesugh wirng checks, wiring routing, rterface connectars for bert o pushback
conbacts oS, MeChanical Arfn Testing - Sirongback and flat feor ambient periormance beet (Sparigovernment rap. mensiaiary inspection pairt),

OMRSD Offine: Powar-up ama. Varify no AT Cormmrter BITE emors, Verify no ABE communication fafures or BITE amars,

CMRSD Onlime Nore.
Installation:

OMRSED Cnline  Powerup sem, Yty no A0 Corverisr BITE wmors. Vardiy no AGE communication fallures or BITE armars.
Turnarouwnd:

Screen Fallure: A: Fans
B: Fass
G Pass
Crew Training: The criw will be trained to sluayx abmarss whather the am (s esponding property to oomsmanes. If #t ixrt, appry brakes.
Crew Action: Saeiect Direct Dvive. Singla/Dimct D switch showld be pukssd to mairiain proper rates:

Oparaticnal EMact; Cannal use computer Bupported mModes. Autabrakes. Direct Drive and Backip saikble. Arm will not s1op autbmatiaally if [ilure of the auts
brakea system has previcusly cocurmed. Brakes can be apsdied manuaky.

Miszion Cparste ungdsr vermiss rtes within approsdmataly 10 7 of st Thnnpu:ﬁmtsthnnbhhdehﬁﬂntﬂ-uumhmpondlmmwm
CONBLratNLE: COMMANGs vid window andior CCTY vigws dunng all aim operations. Auto ajectnes must be desigred 10 COMe RO SOGAT N apprmsdmateny

S from sractire.

Jprovaka:

nztonal Group Hame Pasition Telephane Date Slaned  Status

I TeET Hiltz, Michae  SPAR-BRAMFTON Svatarns Engitwar L ixt Deblarsd Sigred

zliabllky Molgazrd, Lena ! SPAR-BRAMPTON  Reliabiity Engineer Ll DEMarce Sighed

wgram Maragement Offic  Rice, Cralg / SPAR-BRAMPTON Teshnical Propram Mamager L. r DEhdarss Signmd
Iosystern Manager Glenn, Geerge £ J30-ER RM3 Subsystem Mamager (2R1) ABA1314  30MaSa Shgnad

whnical Manager Altzar, Ron ! JSG-WVE RMS Proledt Emdineer JEG (T13) a83-4072  Ldmproe Signad

B g N WA Cati, Dann /Ssc-piee  Rowd Thms? Suovsvt (21D Vo708 Fo gt TP Al o,
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