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IRAMPTON ONTARID LES4J3 Revision: 0 FMEA Ray: O
. Systern: BRMS
Subsystemn: ELECTRICAL SUB-SYSTEM
Aszwmbly Dasc: Serso Power Amplifier
Fari Mumnber(s): 51140F1177-3 SUA0F1 1775
em:
Function: Wotsr Drive Amiplifier Azsemiay Piovides motor voRgE Cased on demand fam lachometer sieaironics.,

Ct_arrlnuﬂn tha mctor drive voltage, Provides hardvwarn cument imiting, brake
drive, direSt drive funchions and anables basio s drive. Provides BITE cirauits and
BITE verificatien for MDA,

Failure Mede: Corrupt MDA Wiite Register WRYT data.

HAY Fune  Sergan Failurss
CHticality: 2 1R-

Migsion Phasa: Crit

Sause|s): Motor D Amplifier Asnembly WRT Rugistar ot /s Gomup.

Falaire effact on
unfifend item:

Test inputs tp MDA over-current BITE ciruit ars continuosuly changing causiy 4 false MDA qver-curment BITE of fasa over—currant BITE
verification failure, MDA inihitet cromricks may o ot o (o5t Causing the MDA fo be snabied when the brakes &re ON o tausing he mator drive
faln detection test to .

. Worst Case; Lowy of mizsion.  Subsaquent fallune may causs unsxpesisd motion,

Redundant Paths: Backup Drive.

etention Rationale

Design;

Field Programmalde Gaie Amays (FPOA'S) and the Errer Detestion and Comection (E0AS) are semi-customn microcireutts i which the basic
dexgn functicnal elemerts are desigmed by the manufastuner, Tha interconnestion of thass slements is then etslomized by Spar to provide the
hunctionelty of the complated microciroull. The degign ulilpes poowsn sincuit bechniques and is Implemenied ming CMOS tachnalogy TS
technoiogy cparxtas at low power and hence the derice down not experiencs sigridicant aperaing elressis, T lashnokgy b retums, and the
bz device reliablity is wel dogumented. All Siressisy anr additonslly mdced by darating the Aperopnate parameters in accardance with
SPAR-EMS-54,003 and vanfied by Sesign review, : .

Thes apgroach hxs a significant advantage in thet i educes e quantity of giscrsts parts requinsd in Lhwy Aatambsy mnd 2w e complasdty of
tha FA/E and rasults In significant weig it dnd volume savings. This iype of sami-cusiom part has bean succesafully L in other smace
ARPUCROns.

The parts are qualtfiad to the requirements o tha applicatle apacification_ Thiy dm 100% screened and buened in to the requinemanta of this
ST MAOUATSTWNS COCLITIEN

Tha 5PA board s Fabricated using Surfade Moutt Tachnology (SMT). This ok a PWE aamembly technolegy in which the components are
S0hdered 1ot Solcer Bad6 on The SuTace of the FWB. The significant udvantage of this mchaslogy s io anabie e pans o0 the board 1o be
more densely pacied, o reduce b overall volume and weight of the ssssmibly

The asseThy proceas 15 highty utomated The: parts ate mounted on He baards using § somputer conirolied "pick and place* machina. The
subgequert acidering operation s performed using a bett fumace, I which te Bme and femparature: wrmat prodies that the PYWE asssmily o
epcad 10 8 tghtty conmrallad and aptimed 1o ansure proger par soktaring atachmet The kuasnbly iy manufectumd under oocurmsniad
procedures and quality cormcls. These conigls e sErcised throughout the assemidy, itspection snd feting of e unit. This inapection
inchudes wotTranship, componeant mounting, soidering, and condarmal coting 1o ensln that £ is in atecrdancs with lhe HHE 5300 sdandards,

The SMT Bne used for the SPA VW B assemidy hae undergone a Rl qualification program, and assembies produced on this ina are used in
CUhar BOBGS [rOgITS.

The cirgayit board tesign has Deen reviewed (o ensyule ddequate condudton width and separation and 1o confinm apprecriate dimermsis of
solger pads and of componen: hold provisions. Parts mourting nethods ars sontroled [n acoordance with MEFC-3TD-1544, MEFC-3T0-136
and SASD 2573751 These docLments Maguine: 3pprovad Mmounting methods, Sress rebed and component sanmy.
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Test:

QUALIFICATION TESTS - Tha SPA & subscied o the following qualification tmstirg: ‘
VIBRATICN: Eath ads of the QM i cabjected to Flight Accaptarce Yibration Test {FAYT), Qualification Accaptancs Vibration Tast QAT
and Guakficaton Vibration Teals (OVT) in accorgance with the SPA Vibraton Teat Procedure (B28585). Tha level and durgtien fr FAVT 54
par Figure & and Table 2 of 828538, tha levd ard duration for QAVT |5 a3 per Figur 7 and Table 7 of 526568; the mvel and duration for G4
28 pef Frgune 3 and Table of B26585. At lhe and of the thiee sucresaive randorm vibration feet i sach 236, beth directions (+/-] ol amch of I
awia is subjected (o 3 shotk pulss lest &« per Frgure B of 820686,

THERMALAACUUM: OM TWAG Test is in sccordance with Figure S of tha SPA TVAC Test Procedure (828588), with ful
Funelionel/Parmetric Test perforvied at levals of +80 degress C and -38 degress C. and noa-oparating at -5d deprees ©. The Quuifloation

" viacuum wvla durlng TVAC s 1108 torr or kewr.  The totad teat durmtion is 7 1/2 eyehes. The QM SPA B subjetizd 1o a minmum of 1000

Kapscticn:

Bours of lifw teating and 1000 power On-CH cysies,
EMC: The OM i= sublacted to EMC Testing {tests CEOI/CEDD, CEOT, G501, G502, ©508, REW, RS0Z. and R303) in eecordance with 1h
3P4 EMC test Procedurs (B20477) based on MIL-STD-#514,

UMIT FLIGHT ASEEPTANCE TESTS - The FM 2PAis subjwctod to Ine following acseptancs testing:
VIBRATION: FM Ascaptance \ibration Test (AWT) in atoomance with he SPA Vibration Test Rroasdure [EOESAEY with bl and duration
per Flgure & and Tabla 2 of B2E58S.
THERMALNVACULM: FM TVAC Test i3 in accarcance with Figura § of e BRA TVAS Test Procedure (E25588), with levets of 43 dogree:
arel -2% degrees C for & durtion of 1 142 dycles. The vacuum knete during Accepance TVAS Teat is 141075 bt or less.

JOINT SRU TEBTS - The SPA iz tested a3 part of the [aints. (ampment and vibration lests oniy]. Tha smbiant ATF o the Shaulder Jmnt,
Elbow Jzint, and Wrist Joint amne a3 par ATP 2001, ATP 2003, end ATP_ 23005 respectively. The vibration test for the Shoulder Joint, and Elba
& WWrist Joirt are &5 par ATP 2002, ATP.2004 end ATP 2006 raspactively. Through wirs funetion, continuty and slectircal solation tests are
parformad per TP.283, .

h“III'EE HANIGAL ARM REASSEMBLY » The SPA'sLoints underno a machanical amm Imegration stage whore st =hacks By performi
per TP.2C07. .

M%H;:{I;Ia GAL ARM TESTING - The cutgoing spin-arm ia configured on the Riromgbek and the Maripuktor Amm Checkolt i perfarmas
par ATR. 1842,

FLIGHT CHECKOUT: FRRS QP3 Checkowt [all vehicles) JSC TE9ET. ‘

Units are manufactured under dacumariod quality controla. Theae controls are axercized thisugheu design procunerman, panming,
recelving, processing, fabrication. sasembly, teding and sHIping of the units. Mandatery inspection ponts any gmploved # varioas seoss of
fabrication, assembly, and test. Genermment scurce inopection = imvoked i vanous controd levels,

EEE parts inspeifion is perfomed & mquirkd by SPAR-RMS-PA00]. Each EEE part ks qualified at the part leval o the reruiremmets of L
applicable specification. All EEE parts are 100% scraened and burmed-in, 35 a minimum, a5 requined by SPAR-RMS-PA.OC3, by the suppie
DPA iz performead as required iy PA OOX on w endomiy sslected 5% of parts, masdmum S pieces, minimem 3 phices far aach &t fumbarddabs
code of pans recaived Al cavily devices B subecied to 100% PIND, Wire is procured 1o speciicaiion MIL-W-22758 of MIL-W 81281 and
irsDected and tested o MASA JSCMBOBD Eanaard Mumbare 984

Recetyimy Inspection verifles inat a parts recalvd s i identifind in tha procursmant docisments, hat no physical damane has ecourmed |
parts duing shipment. that the recsivifg doourminiis provide sdeguats Inssability inlednetion and acreening daba cleary lcentfles aocepiable
parts. .

Farts are Inspeched thnougholt manufactun and 3ssambly &5 appmpniate to dre manufaciursg stapge complated. Thesa inepactons nclde:

Prifrin dirzuit board inspection for track separatizn, damage and adequacy of plated through holes, sampanent mourting inspactian far
COrmact ECidaning, wirn looping. srapping. ate. Qparsiois and INGRECHNG are rained and cartified to MASA NHE S300.4{30-1) Standaed.
Confarmal uating inspeacton for adequate procesaing is perfrmad using ufiraviclst Iight techniques. PG, Board instalistion inspection inciud
chacke for corect board installation, slgnment of Boards, proper Sonmestor sonuet ratiteg, wire rouling, strappiny of wires sic. Prost P.C.
Board gvstaliation Inspeciion ncludes gleaniiness and workmanship (Bpargovemenent ren, mandatory inspechon point).

Unit Pre-Acsaptanes Tt rsieatind, whiah insludes &0 o of ewar Bar nepeclian complaban, 45 Buill configursbion verification to as
destan ete (mandaiory inspection point). A unt Test Readiness Faviaw (TRIR] which rciuoss venfication of et personnsl. test JocUTTeS,
test squipmart calibralionivalication chelus snd hardwars eenfiguration o esmmsnod by GA in conpurction with Enginegring, Relabily,
Confuration: Contra, Supplier @8 appiicable, ot te govemmact repomuanbitiea, prior ta the start of any fomal testing (Acceptancs or
Cuaiificatior). Wnit el Accwptancs Twating (ATP) includes ampient performances, theral and wWation testing {Seargavemment ep.
FEnEYIneY inspectinn pent).

Integraticn af unit i Jaint SRU - Inspaections elude grounding checks, cannectons far bant or pushback camtacts, visual, chankiness,
irrtarronre warthy And powes b best tn the appropriats Joink irsperction Test Frooedors (ITRPE Joint leve Pre-Aoceptance Text (nspecinn,
nshudes an sudit of kewer e fapecton oo e, i uilt configuretion vesificition & o design sic. o vl Acceptance Tasting (ATP)
meshudem ambiert Arsd vilration dating {SpaTO0VETIMET AR, Manatany Sapeetion point].

Machanical Anm Ragsserbly - T imegration of rechanical A dubsrsemblies 1o (2my the assamciad s, [napections are perfterred at
aosh phass of irtsgratien which includis ehictiod] divecks, hrough wanng ohibeks, Wifihy rowting, nterface conmeeters for banl or
cortmcis sz, Mechanical Arm Tesing - Strongbeck amd fial foor arnbent perfamaanes test (Spargommmend rap. mandatory irrpetion

OMRSD Ofline: Fower-up Brm. Verify o MDA BITE emors,

Praparad:
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. OMRSD Grline Nene ’ )
Installatian:
CMRSD Onllne  Power-up arm. Verly ne MDA BITE amors,
Turnaround:

Scragn Fallre: A; Fass
B: Fass
C: Pags

Grew Training: The crew will Dé ndined & aways oixserse whathar the am s responding property to commands. 11 1t i, appry brakes.
Grew Action, Jelsgt Eaokup,
Cperational Effect: Nora. Subseguant filure in sutobraking may cacse oint runeway.

Mizsion Cperate under yermier raies within appredmatedy 10 7t of snechum.  The gpergicr must be aple to detect ihat the am ks responaing property to
Consiraints: commands Wa window and'or CCTY visws during il amm operations. Auto irajactoriss must be designed o sdme ma aloser ean approdnalnky

5 Tt from struchune. .

ipprovala:

“Ungtione Grolp Narne Foston Telephone Datm Sigred Statux
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Jedabilty Mokpard, Lena f SPARCERAMPTON  Reliakility Ergiee 4530 OAargs Sigrum
Arogram Management Offin Rise, Craig / SPAR-BRAMPTON Teshnizal Program Manager A OfEMarsa Signed
Submystam Marager GShern, Seorm ¢ JSC-ER RME Subrryshern Maragur {(ZE1)AB3-151E  XOWarSs Signad
Fechnical Munager Alkson, Ron { I5C-NE RMS Project Engirmar JSC {FI 4524072 CRApraa Sigrad
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