SPAR - BRAMPTON (SS8) ' Critical ltems List SRmS

a5 AIRFORT RD
CIL Retw: 2747
SFRAMPFTON ONTARIO LG34J3 Reavision: 0 FMEA Asy: |
. System: SRMS
Subsystern: ELECTRICAL SUB-SYSTEM
Assanbly Dasc: Serve Posar Amplifer
Part Nurmber(z): 51140F1177-3 S1140F 11775
em:

Function: Metor Drive Amplifier Assembty Provides motar yiiiou besed on damang fram Eehomeler glert mmics.
Commutates the motor drive voltage. Provides hardware current limitng, trake
drme, darect drfve funclions and erabies tackup drive.  Provides BITE seeyits and
EITE verfication for MDA,

Analog Irtarfaoe Accemibdy Provides Tachometer axcfiaben, SCU algnal flkerng, Phase Locked Loog and

chometer cournter cirults to rovice messLned mator Speed data b rwer and
outer rabe loops. Orovides analog b dgial conversion of MDA Duek outpLt waitage,

. EFC «5\ and refarence wottages for BITE.
Falure Mode: False MDA Damand Velage BITE.
HW Func. Scresn Failunses
Crticality: 2 1R
Missan Phase: COrbit
Causeis): Analog Intaface Axmsmbly Lot of MDA voltage into anaiog MLIX.
Motor rive AMpETeT ASSemly Commutalon cfurga fag failsd Inacte.
Falzo MOA darrand vaitags swiizh RITE.
Incormentt smaction of dinecton fap b dwitah BITE mirecrt.
. Lerss of rocior phasa compartar fitedng.

Logs of or erroneous. buck neguiator wiitage monior.
MDA cernand vltege switch BITE falks actie.
Motor phase comparator reading stuck high or kow

Faliura aftagt on
unt/end hem;

Fame BITE irehemtion from MDA, demand voltags BITE,
Worst Case: Loss of mission, Loes of primary moces,

Redundant Paths: Diect Drive [If Avaizbia).
Backup Drive.

Retention Rationais

Dexign:
Reaistor and capacicrs used in the design are selectea from esaninied relability (ER) ypes. Lile sxpecancy is increased by emsuring
Ehrt 0l aliowabie strese lavels ane daratad in accamtiance with SPAR-RME-FA DD, All caramic ane mlectroivic capecicns are routinety
BUDMCISG 10 FRAMOQraptic NGEsction N BCCONTAncs with the requirements of MSFC-STD-355,

Comparsiors and operational amplifiars are siandars (ear inbegried cirouits with radiure manufacturing technology. Application constrints
are n socorcance with SPAR-RME-PAOG3,

Prepaned:  160ct97 by Rz, Michael Suparsadeg; Nia
mAanoIC I E5f ATR .
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Field Programmable Gate Arays (FRGA'E) and the Error Datechor and Comaction (EDAC) are semi-custon microGireuls in which in
design finctlonal elements are cesigned by the manufacturer. Tha intercanneehon of these cemants i< tan eusiomized by Spar to prav
furctisnahty of the eomplted micme ok, The design wilzes proven circlit lechnigues and i [mplemented Laing CMOS tmchrology. This
thnnlogy Bperates ai kvv powar and hence the device does nolt xpanismte siynificant oparating siresses, Tha lechrology o matre, @nd the
bmgic davics rellapilty is wall dacumernted. All stresses arg eiditicraity reduoed by derating e approprale paramears |n aseordance with
2PAR-RME-PA 003 and verfied by CHESION resyiow.

This approach has 3 significant achantage in hat t reduses the quantity of diecrete parts required in the astembly and ik e complexity
the P/VE mnd rasuits i significant weight snd volume gavings. This tye of ssmi-custom par! hae bean suocasIfUly wed in gter SpACH
appiecalians.

The parts e qualfiad to the requirements of Fa applkcabis speciicalmn. They are 1 00% scrwaned and humeq in to the requirerments af ¢
Spar requiremants documa ,

Thwe SPA board |6 fatricated ysing Surfuce Mounl Tachnolody (SMT]. This i 1 BWE assamidy Iachnology in which the cemponents ang
soldarod to tha eckder pags on tha Swiece of the PYWE The significant acvantage of this leehnology is 1o enable the pers on tha DOard to be
mare denssly packed, 10 reduce b eversd volume and welght of tha aasembly.

The asseambly proceas bs highty asternatad. Tha jRrts are mounted on the baards using a compuber comroikd “prek ond place” maching. T
sobsequent sckdening aparalion it perfarmed ueing & ball limage. in whch e tme ang lemparaturs hermal profis thal the PWE assembly i
erposad 1o & tightly controfed and optimized to ansur proper part soidering attachment. The e bty is Manufachurad under documented
procedrgs and quality conrols. Thess satrale ars exercised througheut the assembly, Inapaction 3nd resting of ba urdt This inspectioe
includes workrmanship, oomponent mowting, sclkienng. and conferng) couting 1o snsurs that i & in accordante with: Ihe NHE 5300 siandens

The EMT line used for the 2PA PWB assembly hes umdergens & full gualification program, and asssmibes prodluced on this (e ara wied
Othar Epace programs,

The sircult board deskgn has baen fssewed o ENBAE adequate conductor width amd separation and to confirm appropriate dimefsions of
3okiar pAe and of companett hold provisions. Parts mounting muthods arm controdled in accardtance wth MEFC-5TD-1548 MSFC-5TD-1X
and SASD 2573751, These docummnls require approved mounting methads, Stress rehel and COMPOnent Seaurity.

Test:

QUALIFICATION TESTS - Tha BPA & subjecied to the following qualification testing;
VIBRATION: Each ais of the OM o subjmciad te Flight Acoeplanee Vibrmtion Tt {FAVT), Qualification Acospance Vibraban Test (QAVT],
and Qualfication Vibkation Tests {QWT) in accordanca with the 5PA Vibration Test Procenum (B2E53E), The keved and deuridion for FAYT I8 as
paIr Figirs G and Table 2 of 525508, the leval ana duration for QAVT & ws per Figure 7 and Tabl 2 of 825588 ke [svel and duraticn for QYT i
as per Fagure 8 and Tabla of 828589, At the end of the three succezane ANOM vibration Lest in mech axis, Both directions {+/-j of amch of
Ak 5 Subjetied ‘o a shock pubge lest Be par Figure 9 of B2EE88. '
THERMALNVACUUM, OM TVAC Tast s in accordance with Figure S of the SFA TVAC Test Procedure (BG5S}, with fuh
FunctienalParametric Test performad ot beveis of 480 degless C and -386 degrees O, and nor-aparating at -S4 degrees C. The Cruaivication
VRCLINT bevels during TWAC i 10008 T oF less. The Iotal lesd durstion £ 7 172 cycies. The DM EPA I pbiected Lo a murimuam of 1000
hurg of life tesling and 16000 power On-Of oycles.
EML: The QM i aubjected to EMC Tasting (lests CEQM/CEDS, CEOT. C501, £S00, ©506, REDS RED2, and REQ3) in sccorcarcs with Ihe
SPA EMC test Procedura (828477 baeed on MIL-STD-451 A,

UNIT FLIGHT ACCEPTANICE TESTS - The FM SP4 is subjactad ty the follovang accepmney temting:
WVIERATION FM Acceptance Wibration Test (AVT) in accarcance with the SPA Vioration Teal Frocagure [B26585), with kevel and duration ac
par Frigure 5 and Tabe 2 of BORSES.
THERMALAVACLUUM. FM TWAS Tast s in accordance with Figure & of the SPA TVYAC Test Procadurs [ER2EEBE), with: lewmls of +8 degregs |
wred -2% dagrees C [or & duration of 1 1/2 cyclea. The varwm levals during Acceptance TWAS Taed & 1X10M -5 10 or jess,

JOINT 2R TESTS - The SPA Is tested as pant of i jints {ambiamt and vioratian tasts o). The ambwnt ATF for the Snoukder Jeink,
Edrxow Jourd, wnd Wt Joimt mrm 3 par ATP.2001, ATP.2003, and ATP. 2005 respactively. The vibration test for the Shoukder Joint, antd S
or Wrial Joind rm a8 par ATP 2002, ATP 2004 and ATP.2008 respectvmly.  Theough wire Function, sontintily and ainctires) mobalion tests are
pevrlorrmed per TPOJRS. -

MECHANICAL ARM REASSEMBLY - The SPA'S/Joirts underga & MAChanizal arm ateration stage whers alectrical choskg are peeerTarmed
par TF 2007,

MECHAMICAL ARM TESTING - The outgoing spit-ann i canfigunsd o the Strongback and the Manioulator Arm Chacknout & performesd
par ATF 18932,

FLIGHT CHECKOUT: PDRS OFS Chewseut {al wehicies) JEG 16587,

Inspection:

Linis are manuiachirad undsr cocumanted quality controis. Tress conirom ars sosremed roughot design procurement, planniog.
recarang, proceasing, fabrcation, asssmbly, tasting and shipping of the urnits. Mandatory irkpeclion paints ame empkwved at vericus sages of
fabncaton . asasmbly and tect GOWEMMEn] Aitee ifapochon s inveked ot vinsus eeetml sy

EEE paris inspection |s perforrmed a5 required by 2PAR-RME-PA.003. Each EEE part = quaifieg al the part bevel Io the requiremernts )
applicapke specification. All EEE parts are 100% screened and bBummead-o, 48 3 Mingnum, sa required by SPAR-FIMS-PA 003, by the suppl
OFA o performed 2% requited by Fa003 on & RNSOMTY sakecied 5% of parts, MAmum 5 eces MU 3 pieces for ooes o numberidate

Prepared:  150ctd? oy HInz, Michasl Supersades: WA
RIMS/FI EC - 476
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CMESD OfMiree:

OMRE0 Omiine
Mistaliation:

OMRED Dnline
Turneround:

'Erm Failure:

Crew Tratning:
Craw Action:

Jperadional EMpet:

coclw of parte recalved. Al cavity devices s subjecied bo 100% PIND. Wire iy Arocund 10 specificalian MIL-W-22755 ar MIL-W.S8TT8 and
inkpected and teebed o NASA JSCMA0E0 Standard Number G55,

Rgcamving inapaclion vérifies that alf parts recelved ara aa identified in the precutemant documants. thal na Bhysical damage haz seoumed io
PArt3 dunng SNipment, that the receiving dozuments provic sdequsts traceabllity infarmetion snd scre=ning date cheary identfles accaptatie
parts ;

Fartz are nspected throughaut manutacture and assemily s aporogriats 1o the manufastunng sisgs complered. Theas INEpechong incusde:

Printed cucuit baard fnspection for ek separstion. darnage and adeguacy af plaled thraugh bow, wmpanen| mounting mspection for
Garrect soldanng, wire locping, strapping, te. Cparalons and Mrspectors an trained and certified to NAGA NHE S300.4{3A-1) Standard.
Canfurnal ecating rmspection for adequate proceanp i performad using ultraviaiet ight technigues. F.C_ Board netalkgtion inzpachion includes
chacks for contect board instalalion, allgnment of bourts, poper ConNector enatact muting, wire routing, strapping of wires etc. Poat P.C.
Board Instaltation inspeeinn includes clsaninass and werkmanehip {Spanigtvammant rep. mandatory inpection poant).

Unit Fre-Aoceptance Taat nspacton, which inciudes an audh of lower tier inspesies coampdaticn, as buil corfigurmtion verffication o zs
dasign alc (Masdatary Irspaction palnt), A unt Test Readiness Review (TR R} whizth inciuces varfieation of lest personnal. imst documents,
tert equipmEnt oalibration/valation staus and harmwars sonfiguration ls cofvenad By QA in conjunction with Enginsaring, Refiablity,
Conflguration Conlral, Supplier s applicabie, and tha gowmmment representative, prior 1o e S50 of ary forme! legding (Acospranca of
Qualificatent. Unit lmml Accaptance Testing [ATP} includes amelent pefformancs, thermal and vibration testing {Spargovernment rep.
mangatory inapection peat).

Integration of unit in Joint SRU - nspeclions Inelote grounding checka, eonrchars for bent or pushback contacts, visual, chaanliness,
irtercanmect wiring and power up 1est o the dpproprists Jout Mapection Test Frocedurs {ITR), Joint kvl Pre-Aczepance Test Inapaction,
ircludess an pudit of lewer Her Intpection completion, s buil sonfiguration warificalon o 25 design ele. Joirt evat AcCepiance Teshing fATPY
iNcludes ambisnt and Yibration esting (Sr/govemmant rep. mandatory ivspeaction poirt) .

Mechaniesat Arm Reansambly - the integration of mechanical arm wubassambliag k farm T ascamied arm. fnspactions ae periommed gt
each phase of mgranon which Includes alerites| thacie, thmugh wikeg chces, wiring routing, intarface conmcars for bent of pushback
COntats slc. Mochanesy A Testing - Stromgback and St Tgor amiend perfoTrEancs e (SRArQeyeTiment rep. mandulory inspaction poink.

Fower-up am. Verly fw MDA Carrand Vollsge BITE smovs.
MHore.

Power-ug arm. Verify ne MDA Demand Yolaps BITE emors.

A Papg
8: Pans
C: Paza

Th Shév s rained to ahwoys abesrve whethor the am i niaperding properly Lo commands.
Sadeet Diract Drive of avalnble. [f DD not svaikable salect Back-yp Drive. Singk/Direct Drive mwitch showd be pulsed 1o maintan Propar rutes.

Computer Bupporad mooes and DVD ara lool, Autobrakes dus 1y falsa BITE. diac-up Drive is avallabe, BiTE Ovmmse sxists to regain
compltar sapporied modes. Direel Dnve can e mgaired by cyeling povwer,

Mismion Horwe
Constraimty:

Pl

‘netional Group LIFS Porkithon ' Telephons Cale Signed  Status
-reg Hie, Mehasl Systema Engiremr 4554 Z7Fapas Sigroed
sttty Mosgearg, Lena Rellabilty Ergineer 4580 DMarsa Sighed
mram Masagernend CMic  Rice, Cmig Technical Program Manager ARBZ OSMarss Signed
B0 L W ET R Crmran, Gorgs RME Subayetemn Manager {281 4831515 Zdkdarss Sigred
chimat Manaomr Peci, akn Technesal Marager (JEC) 7134831764 31 Mardg Sigrd
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