SPAR - BRAMPTON (SS5) Critical ltems List SRMS

8445 AIRPORT RO
| CiL Res: 2729
BRAMPTON ONTARIO LEE413 Revision: 0 FMEA Rev: 0

. Bystem: SRMS .

Subsystam: ELECTRICAL SLE-EYETEM
Azzemnbly Desc: Servo Power Amplifier

Part Humberis): 51140F1177.3 S1140F11 775

Ham:

FUnctlon: Aralog INtArtaca Ascambhy Frovides Tashometer sxcitation, 30U signad Mlenng, Phase Logked | oop and
{achometes Counimr circuls to provede s LI Molor specd deta 1o Inner and
outer rata loops. Provides anabog to digital conwersion of MOA BUCK outpat valtape,
EFC +5V and reference woitages for BITE.

Failurs Mode: Loss of PLL BITE. PLL BITE Verification does not detact,

HAW Funé. Scresn Failumes
Crilcatiy: a X AB

Mitsion Phase; Cirbit

Cause(s]: Anziog Intertaca Asxambly PLL Pump-Uip nput Lo Areiog FPGA fais hgh.
Failurs e on
writlend tam:
FLL BITE ynashe o datect 3 subsequant & <f lock sondition, PLL BITE werification wil A detact. Subsaquent iss of bock will ba detected by
PE BITE.

Worst Case: Mo stect on Crewehicle or Mission.
Adundart Faihg; PE BITE

letemtion Rationale
Basign:

Tesgn AaNCTONE! SMMants Bre SaskIned by e menufactuner. Tha oo rnedtion m'uumdmiumuhnﬁudby Spar (o provece I
funcoonanty of the énmplsted micmoircuit, The design utitzes proven irguit lechrigues and i Imphemented wmng CMOS technoiagy. Thes
mmmmMammmehdmﬂmm&WMuMMg Hresaea. Tha iechnglogy is mature, end the
Bltaec davics railadity i well documented, All sireacrs are additonally reduced by deritng the apnreonate parametsrs |0 2ceeranes with
SPAR-RMS-PA 003 and veriflest by denign rnagw.

Trak kprvmch has p significant advinimge in thal 1 reducee the quantity of discrse parts recuicest i the axsambly and alsa the complexty of
hmmmmmmfgmmmummmmw ﬂmmmmmm:umnmﬂlnmhﬂim
[ =)

Trat puwty wry crbifead be e requliements of tha applicabie spegification. Thay are 1{0% screened and sumad M Lo e requirements of thes
SPly PRI ST

ﬁ-ﬂlm’nI‘Ihrhﬂhdutirgﬁurfﬂl-hurdTmr{m.ﬁhhlmnmwmmnhhll;nmemmpunemsare
iclceri bn W sokior pacs on the suriace of the PYWE. The significant advantaga of this 1echnoicdy ie o wnabia tha parts oo the board o be
et camply pRciced, 12 raduce 1 overall vilume and waighd of the aszembty,

Trat EbaeTiay procans ts Nighty automated. The parts an rmoumtad on e boards USNY a erwmpuier CorEmIe "pick and placy™ mazhine The
ww—-ﬁgmmmpmummhgahﬂm”m,hmmmmmnmlwuammmunmrm
nrbed b & ghtly corrolisd and opiFnzed (0 ensure proper et soidering sttachiment. Tha snssmbly e manuachured uncer decurranded
procadures wnd quolity controle. Thess controls are axerciaed thiougheut the assemily, Inspection Lnd testing of the unit. This inspeben
it workTashin, componat mounting, seldering, and tonlorml comting o SRSWE L & is in aecomiance with ne NHE 5300 standands.

Tusmwuﬂru-lhnsmmﬁfnmwmwﬂgmnmuqmmm.mmunummmmnummm
OXTIRY LW PTG '

T St Dcard ceksrgry ucs. Bees reviewved to ENsyTe A0 uUAIIE CoNALCT width and Eaparahen and bn confirm apiropfiate dimensians of
SOMer B AR of eamponent hold provisions. Parts mounting methests ere controbed in s0condance with MSFC-STD-1504 . MAFG-STD-136

. and SASD 2572751, Thaxa dacuments requine pproved mounting mathocls, stress reiief and component sacurity,
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QUALIFICATION TEETS - The SPA & subpectad t the fallowdng quakiizabon testing:
VIBRATION Each a®s of ha QM is subyected to Flight Accaptance Vibralion Tast (FAVT), Qualification Accaplance Yiomtion Test (AVT)
and Qumlification Vioeslien Tests (QUT) in accordance with the SPA Vibretion Test Frocedure (B26586). The level and duration for FAYT is i
per Figura B and Table 2 of B29506; tha lavel and duration for GAYT i as per Figure 7 and Table 2 of A78558; the el angd duration for QT
as pur Figure 3 and Table of B285E8. Al the end of the thied Ssuzcassive random Whration test in eash suis, bath Airections (+i-) of sach of fhe

THERMALVACULUM. ©M TVAC Test is in accordance with Figure 5 of the SPA TVAC Test Procedurs (B265588), with full

. FunctionairFarametric Tesl partimied at lkevels of +50 degress & and -35 degrees C, and ron-operating at -S4 dedrees G, Tha Cualification
vazuumm levels dling TWAL io 10103 torr or as. The iial [==t duration BT 12 cyches. The QM SPA is subjecied o a minimaen of 1300
Feaurs of kta testing and 1000 power CN-Cif oyeles
EMC: The QM |5 subjected e EMC Tegling (lests CEM/CEDS, GEO7, C501, £330, CE08, REDD, RS02, and R583) in accordance with the
SPA EMC (85t Procadaurg (BI54TT) based on MiL-STO-4E1 A,

UNIT FLIGHT ACCEPTANCE TESTS - The FM SPA 5 Subjacted b the folowing acoepanca teating:
VIBRATICN: FM Accentanos Vibrabian Tag {AVT) in accardance with the SPA Yigration Test Procedure (B2668E, with kel and duretion a5
per Figure & and Table 2 of 825585,
THERMALAVACULIM: FM TVAC Test ie in accomance with Figure € of the SP2 "TVAC Test Procedure (B2 E5AH), with lmvals of +40 dégroas .
and -25 degrees C for 3 duration of 1 172 cycies. The vacuunm s during Accaptance TVAC Test & 1K10°"-5 torT or lass.

JOINT SRU TESTS - The SPA | tesied &5 part of Ine joimts (ambiant and vicrion tests only). The ambient ATP for the Shoukter Joirt,
Elbow Joint. and Wrim Jomk afe as per ATP.2001, ATF.2000. and ATP. 2005 respectivaly. The vibration test for the Shoutder Joir, and Elbow
or VWGt Joint ant ao per ATP 2002, ATE.2004 ared ATP_2008 PESPECIVEY. TTWTUgH wre function, confinuity and wactirzal isolation lests are
performee par TR.283,

MECHANICAL ARM AEASSEMELY - The SPA's/ioints undargn @ mechanical arm misgratisn stape wheres slectrical shacks are parforme

per TP.2007.
MECHANICAL ARM TESTING - The outgoing spit-aem is sonfigured on Lha Srngback and the Marépubatar Arm Checkou is pearfemed
P ATP 152,
FLIGHT CHECKOUT: PORS OPS Chechout {all vehicles) JSC 16967, .
Inspaction:

Uruts arw manuiactured under documantsd quality cantrds. Thase controis ane s remed thrmoghout design proeuremend, planning,
Fistivaty. pocessing, fabrisabon, assambly, besting and shipping of the units. Mandanory Imapecton poinTs are errpuoyed At vANOUS stage= of
fabncabon. sesembly, and [e5l. GOvEmIment soURe INSpecton b irvoked At varos contrl leveds,

EEE rwry rapection l6 performad as requirsd by SPAR-RMS-PA 007 Each EEE pan i3 qualfed at the part e 1o he requirsments of the
it soecication Al EEE pars e 1009 scraened and bumes-in, as @ minimisT, & requited by SPAR-RME-PA 003, by the supplier.
BRA & pirformed a3 requined by P4.D0G on a ranciamdy sefecied S9% of parts, Masimon 5 peecey maremam 3 eCEs or marh i numbeniate
oo of DD CRYEC Al cavity devices ere subjected 1 100% PIND. Wim m ProscUined 10 e e b MUL-WY 22T S5 o ilL-w/-81 387 3rd
viapected grud rested by MASA JECME0O0 Standard Number G54,

Rucerving mEpection verifies thal all parts recened are 16 idertited in the Procuremient gocuTdmts, that no physical damape has acolmed
Prts g ahpment, thal the icenng cocLmants provis adequits recaabitty informaton and ICMNNG 032 clearty idenifias acoapeabie
Dty

Parn b8 Adoacted Preughoud manufachum and assemby ka Appraprirte (0 the mAnUiacimg sape completed. Thems inspections indlude;

Friad et bogrd s iecioc for track saparation Camogs and adermmcy of pisted ough Folcs, Empo et Mnng A pechon for
corwC MMNNG, WINE KReping, Sirenping, ic. Cperators and iopecion am ained and cartifmd o NA SA NHE 5300 4{34-1) Slnneyr
COnMCTTall OO srpection for arien ais procewsing is performved using uftrerviciet Rghl taghimine. P.C. Boand dnotaliation imapection inclLdss
Ehacey kor oot OOand instaliation, alignment of boards, Foper Gonnecior Cormact mating, wire rouliyg, sirapping of wues ete. Post P2
Bl MEREERGn FHection includes sleanlinems. and workmananp {Sparigevermment g mandatery neomchon it

Lirt Pre-Acoapiance Teat Imspection, which mciuces an audi of lower tier mapsction COMPation, et Puitt comiiguraben verification to as
ORIt {PARIKY Inxpactlon pairt], A uni Test Readinesa Review (TRR) which includes verfation of test perasninel, test docurments,
el Mt CAlLrlon vildation Eelus and harcwars confuration o camvened by QA In Conunstion with Engineerng Reliabilty,
Corfigrgpon Contred, Slbplier ax applesabde, wd the government representative, pricr b te gart of any formal Iagmng (acceptance or
ComificBoon) Lok kevet Aoceptance Teating (ATP) InCluces amBient parfomrores, Hwemal and vikttion taesting | Sparigowemment rep,
mwmrmﬁ;?ﬂ SRL - Irspentlaee weode grounding checka, eowwetars kar Bart ar pahback eortacts, visul, claaniness,
FERTIIRC WG And power Up test 1o e eppropriste Joint kmspoction Test Procedwe (ITF). Joint keyed Presdocaptynce Test Inspection,
InCtucal 30 B of ket ther incpection compietian, s buil canfiguration verficaton to as Shoign eio. Jill kvl Acceptance Testing [ATP}
ChCupy STt vibration lest TROVEMImant . mandatony (nepection paint).

hhﬂnmlknﬁmnm- ﬂ.ﬁﬁm &l reschanical arm subassembies to fom the assembled amm. Inspecivons ane perfarmed at
sach phiese of integration which inciuckes Mactrical checks, TUDR Wit checka, wirfy muting, intertass Eonnectses for beot or pushback
CONICTS ¢t Machancal A Testing - Shrongbeck and fat foor 3mbient parformanca bt (S pargovermment rep. MENCatory MEpaction po
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bnctailation;

COMRED Online  None.
Tumaraund;

Screen: Faikim: A FLLLOCK gignel s the ragutt of kagical AND of PLL Fump-Lip and Purnp-Down Signals. PLL BITE verificaton does nat ST the Pump
signal,
B: PLLLOCK smigreal ks the result of logical AND of PLL Fump-Up and Pumg-Down Sigrata. PLE BITE verificalion does not exercise the Pump
signal.
C: Pass

. OMRSD Orstine  hara.

Crew Trainkng: None.
Grew Action: Mo,
Operational Effect: Noon, A subsequent failure s debecTed ang annunciates.

Mission MNone, -

Consiraints:

Approvala;

Functional Group M PFasiton ' Tephona Date Sagniee  Skafus
Enginaasr Hitz, Michast! / SPAR-ERAMPTON ystems Enginesr 453 DEMuros Signed
FaMabHiry Malgsand, Lana f SPAR-BRAMPTCH  Relabilty Enginesr 450 S urg8 Sigred
Program Managemert Cffic  Rice, Craig / SPAR-BRAMPTON Techhicsl Program Manager AR5 OsMarcs Sigreed
Subsysiam hlarcger Glenm, Gacrge / JSC-ER RME Submystem Manager (281} 4831518 30MwrtS Signed
Teehrizal Marager Afiton, Ron ! JSC-MYE RMS Praject Engineer J2G (713) 4834077  [GAprOE Sigried

ey v Fliismss Aot pek  (oon Cavid fJicpieir  RMS Somf Swigorcs st (ZRD M2 rpmy  Fo #MFF LA e
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Tapared YL RMS/ELEC - 461




