\PAR - BRAMPTON (838) Critical items List SRMS
I AIRPORT RO

. CIL Rets: 29486
RAMPTOM CONTARIC L654)3 Raviion: 0 FMEA Rev: D
. Svslum: SAMS *
Subzysdem: ELECTRICAL SUB-5YETEM
Assembly Dexe: Serva Power Arvphifier
Part Nomsber(s): ST14QFT177-3 G1140F 11775
Herm:
Function: Mater Drive Amplifier Assembly Prowvides motor yoltage Baced an demare! froem bechomeisr aleetronies.

Carnmubites the motor drive voltage, Provides hargware curment Ikmitlng, Drake
drive, direc] drive functiore and enables basam drive, Providas BITE clreuits and

BITE verification far MDA,
Failure Mods: | os5 of Direct Crive BITE,
HW Furms Scraen Fallurgs
Critlcality: 2 1R -
Mizxdan Phase: Orbit
Caxigels): Maior Drive Ampiflar Astembly Cirecd Drive BITE clrzwst owtput faiwd iractive,

Direct drrve: BITE aecoder fai sigeal faibs inactive (on,

Failure efect on
urtitfand e

Cirext Drtve BITE circuit s it . Subseguent faiure MY causa two joirte b0 drive o [oint i drive in wiong direction In dinsct.
. Worst Case: Uneupeted motion. in Direct Drive wrtng joint direction or two joints drive. Jaint Rraking,
u

ndani Paths: Computar SUpported maodes.
Bnckup Dmaw

tergion Rationalg

Design:

Fiald Programmakis Gais Arrays (FPOA%) and the Emor Dwbeetion acd Corection (EDAG) ane sermi-cuslom microcioculs in which the hasic
cemign functional elments ane desigood by the manufaciure:, The intarconnection of thass skments is then s stivized by Spar bo provide the
Turchanalibty of the compizted migrookroult. The design utilives proven circull schnmues and ie mplemented wSing CMOE mchnaiogy. This
technoltgy cperates at kow powsr and hence the devios doed hol mperianoe signifisint opersting siressse. The tachro/tgy i mature, and tha
bacx devien ralabildy re sl documenied. All sirasses ane addiionally reduced by demting the apgvopniale parameterns in gocordance with
SPAR-RMS-PA.003 und varifmd by dasign raview, -

Thia approach has a significant acvaniage in that it reduces the quantity of discrete Sarte requined in the RESATIEY and alss tha complexty of
the PUWE and revw b in sgrdfesnt weight e volums smings. This bype of seml-cuttom part has bieh Sussemmfully used 0 obher space
apphicatons.

The parts ait quallfied b Ma requirsments af e appteaiie spasifiogtion, They are 100% azreanad and bumed i Lo the reguenans of ths
Spar requirements decymer,

. Supersedes: N4
ared:  1556p55 by Fung, BHl RMS/ELEC - 843
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CIL Ref; 2846

BRAMPTON ONTARIO LES4ID Ravizlon: 0 FMEA Rev: 0

Test:

Inspection:

saldered |o the golder pads ar the syrface of thee PWE, The gignificant advaniage of this kechnoiody is io anatis tha parts on (e board o
mare aensaly packed, 10 reduce o overall valume and welght of tha easembly,

The sssembly procesa is highly automated. The parts ane meunted an the beards using & computar cortrslied "pick and place” machine. TH
subsaquent sadering operdtion ks perfamiad using a beft furmace, in which Ihe time snd fperatura thermal peofive that 1he PLVR sasembily is
enpeaed (o 5 Ughily cantrolled and optimasd 1o encune proper part selgering attachmant, The agsamply i3 manutaciured under documeniad
procedures and guality contmis. Thoze enmrols are exercised trrgughout the assambly, NEpechon and testing of the unit. This inspection
mcluges workmarmhip, campenent mounting. Eokdering, and somfamal Coating by ensure that it is i accordance with the MHE 5300 Elandards.

The 3MT lire wsed For the SPA PWE asgemidy has Lmdargone a full quakfication program. and assambics proaduced on this linm are used )
aiber GOAce progiams.

The clrewt acard dewign has bean reviewed 1o enaure Bdaquate conadeter wich and separabon and to canfirm approprigte damenslons of
siider pads and of comporent hald grovigions, Parts melting mshods ame contrelled |n ascordance with MEFC.5TD-1544, MSFE-5TO-158
and SABD 2573751, These documants FEQuife: apDNtvied moUNting meined_ strase ralief and LoOmponent secunty.

The SF'4 board is fabricated using Surface Mount Tachaoiogy (EMT). This i @ FWWE axsembly techroibgy in which e camponents a!

QUALIFICATION TESTS - Tha SPA = subjected 1 the faliowing quallication testing:
VIBRATION. Eacn mas oF e QM is subjected 1o Flight Ascaptance Vibratian Tass {FAVT), Quakficatian Acceptance Vibratign Test [[=T-3 ay)
wnd Qualifisation Vieration Tests (8Y7T) in acoordanoe with the SPa, WVibration Test Procecurs (B26566), The el and duraten for FAYT ia ax
par Frgure 6 and Tabre 2 of S26555; the level ard duration for QAVT m a2 per Figure ¥ and Tabile 2 of B26336; tha Isvel and durstion for QYT i
s per Figure 8 angd Table of 52905, Al the end of 1ha e suceassive randam vibeation tent in smch 2, Both directions (+-) of sach of the
A i SUDiACiad 10 3 shock pulse bast 38 par igure 3§ of 26505
THERMALWACUUM: GM TVAC Test ks rsrdanca wih Figurs 5 of the EPA TVAC Tesi Fracsdurs {62B588), with Tull
Functionat/Faamatrc Tast porformag # leveds of +80 dagreea C and -35 degress ©, and NaT-oparetmy Bt -5 degrees £ The Quslifcation
vrouum ieveds during TWAC ja 10155 T or less. Tha totl tast duration m 7 172 eycles. Tha SM BPA b5 subjectad ta a minimum of 1000
hours of lite testng and 1000 power On-OF Sychan.
EMC: The QM s subjsctad to EMC Testing (hests CECI/CEQY, CEOY, C301, 0502, ©808, MECE, RS2, and REEM in agoordance with the
SPA EMC test Procedurs (328477 based on Mil-$TD-4514, :

UMIT FLIGHT ACCEPTANGE TESTS - Tha FM BFA is Suibjmetad to the following acceptance tasting:
VIBRATION: FM Azcaptanca Vibmalion Test (AVT) in aceordmnce with the SP4 Vitreton Test Frocadure (E255BE], with levad and duration as
per Figure € and Table 2 af 525506, -
THERMALAAZUUM: FM TVAS Text is in accordanos with Figurs 6 of the SPA TYAC Tast Frocadurs (20588} with levels of +4% deg
and -25 degress C for a duration of 1 1/2 cyciss, Tha vaouum kvels suring Accoptarce TVAC Tast 5 11075 toiT or kess. m‘

ACINT SRU TZ2TE - The SPA is tested us part of the joints (ambient Bnd vEaton fests only). The amblent ATP for the Shoulder Joni,
Elbcw Jow, ang Wrist Joint are ag per ATR.2001, ATP 2003, and ATR_200% respectvaly, The vbraion dest for the Shoulder Joint, and Elbow
ar Wis! Joint ara as por ATP.ZD02, ATP. 2004 and ATF. 2006 feapectivly. Through wire funstion, contnulty and aloctiresl isolabion tests arg
parf oM par TR.283.

MECHANIZAL ARM REASSEMELY - The SPA'S/oints UNCErRa B mechankcal anm inkegration stage whare ekeetrisal checks ars perfotrmad
par TF.2007.

MECHANICAL ARM TESTING - The QUG spift-2rn 5 Configuned on L Strongiack and the Mamnipatar Arm Checkeut i periommed
par ATR 1532,

FUGHT CHECKIUT: FDRE OPS Chackolt [all venicles} JSC 18587,

Units are manuiaetued under cocumentad quakity oontrols. THRRA GO ark exerciasd thoughout desigh proauramend, planning,
FRCRAANG, proesting, Rabreaten, sesembly, besting ard ahippeng of the units. Mandatory inapaction points are smpkyed Bt varaus stages of
Fabnestion, Bssmidy, and et Gaovermyment souros inspection i iwvoked ot vanous contel lnmls,

EEE parts Inspaction is parformad aa requied by EPAR-RME-FPALX. Each EEE part ts qumlifed &t tha part kevel to the remeirgments of the
NRRCan gaficsation, All EEE parts mre 100% screoned and bumeetin, s 2 minimum, a¢ requirad by SPAR-RMS.-PA.003, by the supplier,
DPA o performad as requined by PA.OD on a randomly selected 5% of parts, madmum 5 phees, finimum 3 piecas. for emch (ot numberidate
coce of pans receised. Al sty devicss am subscted t 100 RIND. Wirs prooured to specification MIL-YW-227559 of MIL-W-31281 and
apected 3 tested to NASA JSGMBOBD Standard Number 54, .

Recerving napection verifies that all parks racetsed ara 2= idontified in ﬁmprmmﬂda:umm.marmmwugmqnhumn-dm
TS Gy Shipmant, that the receiing doduments previde sdegues traceabiity nformation grd screening data cirarky iantifecy aecsphabin

parts

Parts are inspected throughout manufacturs and assembly as apRroprate 1o the manufacturing stage compicted. These inspections Includa:

’ Prirtad cirgir mdmugmmm feoar trae serargtion, cdamage and adequasy of plated l.hm_@h heles, component mounting inspecizn for
eorrect sokderng, wire looping, stragping, oic. Operatons and nSpeciors are ained ane cantifiad ts NASS NHR 5300 403A-1) Standard,
Conlormal toatitg inspection far adequibh processing is parfomred using ultreviolst ght chniques. P.C. Soard Italaliation inspaction Ind
chiecks for comed Board instaliedion, alignment of boards, proper connecter oontacet mating, win routing, strapping of wires efc. Poat P.C.
Board Instaltation ingpectian inoludes sleaniiniss and workamanship (Spangovemment rep. rrowticlatony ingpect|on point}.

epared:

185ep95 by Fung, BIl Suparsedes: N/A
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. _ Lini Pra-Acceptancs Test Inepaction, which Includes an audtt of lower tar inspection comphsiion, es buil configuratian verficatios i ae
design #iz [mandatory inspaction point). A unlt Test Readiness Review (TR whuth inchudes verification of test parsonnel tes] GocLments,

barst aqUipmant Cakbvabiorivalidation siaive and Bardsare confiuration i convensd by QA in camuvetion with Engiresnng, Reliabilty,
Canfigurstion Certrel, Supplise 3 2pplicalie, and e gowvammen! rapvesetialive, prior 1o the sian of any formal taling {Acceptance or
Quaifizaten). Ll e Acseptance Testing (ATF) includes ambient performance, fHehmal and wbrathon leshng {Spargovemmant rap.
mandatory inapection point),

Integration of urtl t Jeint SRU - Insperfiong include grounding checks, conectors far bent or pushback contacts, visval, clnliness,
interzonnect wiring and power Lp test 10 the appropriate Joint Inspection Test Procedure (1 TRY. Joint hrval Fre-Acceptanee Tesl Inspection,
includae an audit of lower tier inspaction mmpletion, 23 builk configuration yeriication to as desgn ate. Jont lovel Acceptance Teating (ATP)
inchades ambient ang vibration kesting {Spar/govammaent rep. mandatary inspection pont).

Meazhanical Arm Reassembly - Bw Integrdion of mechanical am subassemblies to fomm the assambleg arm. Irspect|ons are parfarmed
magh phase of inkegratlon which imsludes sactrical chacie, tmugh wiring ahedis, winng routng, interfam connecions fof Bent or pushback
eortacts mic. Machanica A Tasting - Strangack and flat fleor mbient performangs test (Spargoverrmnt rap. mardatory inspecian pirt).

OMRS0 Offline: Power-up arm. Verily Direet Drrive cperating comactly.

OMRED Online MNone.
Installation:

OMRZ0 Online  Powsr-up ami. vty Direct Drivs capabllity s 36 expected.
TUumaroun:;

Screan Faire: & P
" B Pam
¢ Pawy
Crew Traning: The crow will be tramed 1o abwiys sbasrse whather e am is responding prapedy bo commands. If & it speny brakes.
Crew Action: Remove the drve tommand, Sehect sy obbar mocs.
Uperational Zflect: None. Joinl drives withaut a eammand if prior filuine hees eesurred in the Diract Drive S,
Mission Cperale under varmier rates wihin approdmataly 10 ft of structas. The aparater must be obie 15 detect that the am is responding proparty ko

. Constraints: commancs ve wiriow andior CCTV views during all am operations. Auto ngactonies must be designed 1o come no aloser than appraxmataly
S M Irom structure.

ppravals:

unctiznal Groyp Name Fagition Tekphone Date Signed  Steuc
ngineer HIZ, Michessl / SPAR-BRAMPTON Systems Enginesr 2634 DEMaras Signed
eliability Moigaard, Lena/ SPAR-ARAMPTON  Ruusbilly Engineer 4550 DEMarse Signed
‘ogram Management Ofc  Rige, Crag r SPAR-BRAMPTON TFachnical Frogram Manape L OEMarSE Sgmed
Jasystem Manager Cikenn, George fJSC-ER RMS5 Subaystam Manager (281) 4831616  30Mards Srned
schrucal Manager Alksan, Ron / JEC-ANE RIS Project Enginesr J5C (713) 4834072 OBAprag Sigred
7y - hidimst Arioaiuait  (oan, Dounp fTic-aice  RAVS StmR FyswnsER (RRIGPI-MTT Fo RSP LGP
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