SPAR - BRAMPTON {S55) Critical ltems List SRMS

445 AIRPORT RO
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BRAMPFTON ONTARIC LBS413 ] Rayislon: O FMEA Rey: O

. Systermn: SRMS

Bubsystern: ELECTRICAL SUB-SYSTEM
Agsesnbly Desc: Servwo Power Amphllier

Parl Number(s): 51140F 11773 I40F11T5

Function: Motar Drive Amplifier Assemiohy Prowvides motor voitage bassd on demand Fom chomsier sleciranies.
Commutates the molar drve voltage:.  Provides: handwars cament imiting, brake
drive, dinect dnv funeiores and smabise backup drive. Provides BITE cicuite and

SITE verification for MDA,
Fallure Mode: Loss of brake cail suppression dicde.
HWW Func. Screen Falures )
Critlcatity; 3 1R AB
Mixzion Phaca: Chrbi
Causals): Motor Drive Amphiier Assembly Loss of brake cofl suppreasion diade.
Fadure 2ffec! on

unitienc tem:

No effert. Braje enil suppression B sil availabbe In the brake assambly.
.ﬂ Worst Case: No effect urtil subseguant falurs,

undant Paths: Brake suppwession dieeds in Meter Module,
Jedticnn,

‘etention Rationale

Design:

Dincrete semiconducior davices am spaclfiad o af least the TX lewel of MIL-S-18500. Samples of ol procured kisate sodes are subjected
to castructiva phygical analysts [CIFA] t vartty the: integrity of e manuiachuring procemuwn.  Particle Impact Moiss Detacton (FIND) seraening
s performed on micrcrouis, ansisior and diodes that are mounted 1N & packags with an intamal cavity construction. The purpose of the test is
10 detect locee particies in the peckage, waodly resuiting from the ascambly process. Devion strons ke 3m dorsted In sccordancs with
EPAR-RME-PA 003 and wyifisd by design review.

The SP4 board is fabrineted 1sing Burfoes Maurd Teehmeiagy (SMT). Thin is 3 FWB assembily tachnalagy in which B componanla ame
soidared o e scider pads on the suriace of the FWE. T significant sivartage of this lechnoiegy &5 to enable the parts oo the board o ba
more dersely packed, o redies b sweall velisme and wisght of te zssambly.

The assemibly process 5 highly automated, Tree sarts an frounbed on the boards Lxing & ampJdter controlied "pisk and place” machine. The
Subkequent sokiefing operation & perfamed 1sing a ball fumans, in whish the Lime o lempemture thermat profle that the PWE assembly is
expesed to bs tahtly controlled and optimized to ensure propes part soidering uttachmant. The assambly (s manuraciured undef deourmentac
mmwmqmﬁmmmnwwmammmm and besting of the unk, This Inspection
(ncludes workmanship, component modnting, soldering, and confonmal cating to ansers that i is In accordance with the WHE 5304 standards.

Thoe SMT line vaed for tha SPA PWE assambly has undangons a full qualification program, and asaembies procuced on this ine are used in
other SPaCE [rogIranes.

The circult boand design hes been revewed 10 ensure adequats concuctor Wit and Saparsson Ang 10 Sl ApETapriahe dmansons of
solder pads and of companant hold powvisions, Farks mounting rritocs ans contrded in aetordarey with MEFC-STOS 1548, MSFE-STO-138

and 8AZD 23TITE1. These dosumenis requine approved mouniing metheds, siress reliel and £ompanent securty.

Tast:

QUALIFICATION TESTS - This SPA i subjacted to the folkowing qualiication testing
. VIERATION: EaCh axis of tha QM |5 subjecimd to Fligitt Accaptance Vibration Teet (FAVT), Cualficaton Acocapance Yibraton Test (QAVT).
and Cualification Vibration Tests {QVT) in sccordance with the SPA Vibrotion Teat Procadury (B26586). The bevad and duration for FAVT s as
per Figura 6 and Tabla 2 of G2E525 Thl vl ard durmmon for JAYT |5 33 par Figure 7 and Tabea 2 of 825586 the levwl and duration for VT s

apared:  Z25Sep06 Dy Fung, Bl RMSIELEC - 781 Supersedes: MNA
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sa per Figure 8 arzl Table of B26586, Atthe end of e Bree sucsessive random vibrallon test i1 sach 218, 5ot dections (si. 1
nix |x subjected bn 2 shack puise test s ped Figure 9 of BE2ESRE. ' (4 of smch &
THERMALAACUUM. QM TYAC Tast ia in accordance wen Figure § of the SPA TWAG Tes! Pracedurs (E26588]. with full
FunﬂnnrlfPllr;l:lmc Jw?cﬁw ';t Il ]:n' m_r:iagmu i and -38 degrees C, and non-operaling at 54 degrees . The Qualfication
vacuum livals durng 5 MuT or les, Thee tolal test duratian s 7 1/2 syeles. The OM biected ;

hewrs af lfe becling ard 1000 powar On-Off opzles, e A SEA R Bl 19 4 manm of 1500
EMC. The QM |5 subjectsd to EWMC Testing (lests CEQ1/CEND. CEOT, CSD1, C502, 0506, REQZ REN?, and R [ j

SPA EMC test Procedura (826477} based on MIL-STD-461A, ' (RS2, anct RS0S) n wccorsanea with the

VIE%T‘FIEUGJI:"; ACCEPTANCE TESTS - The FM SPA Is sublected ta e following accaptance testing:

M Acoeptanca Vikrgion Test (AVT) In asgordance with the 3PA Vibration Test Procedus E2EEEE), wilh | raticn
per Figure § arkl Table 2 of 828588, { i loveland d =
THERMALWVACUUM. FM TVAC Test is m accardanss with Figure & of the 5Pd TWAC Teal Procacire (S2E5080) with kevsta of +45 deqrees
and -2 degmes  for a duration of 1 /2 cvohes. The vacuum wwais quring Acceptance TWAD Tegtis 1XX107-5 40 or ks “

JC}IN'I_' BRU TE.‘;‘-_TS - _Thn SPA im testad aE part of e joints (arnbient and vibration leets only]. The ambient ATF fof the Shoukier JolnL
Elbt:-n[ Jomk Snd Yirist Joint are a6 par ATP.2001, ATP 2003, and 4TF 2005 respacivaly. Tha vibration fest for the Shoulder Joint, and Elboy
or ::mf! Jaint ?I': ?EEF ATP.2002, ATP.2004 and ATP.2006 respectivaly. Through wirk Runclian, wertiraiy and eleclircal isaRban issts ara
pe per TF. ..

%:':HANJG&L ARM REASSEMBLY - The SPA's/Joints undengo a meahanicat amn mleyraton stage whers sleotrical checks are parlonmme
par TP.2007.

n.lﬁ_-gl-:;gzlcm ARM TEBTING - Tha sutgsing spit-am is configured on the Strongback and the Manipulator Arm Gheckoul Is performed
PEr . i

FLIGHT CHECKDUT: FORS OPS Checkolt (all vehialkes) 13C 18987,

Inspwsr-hian:

Units are manufactured under docurrmehed quality ontroby. Thesa comrmis are sverchsed throughout design pHosuremen, pannng,
racelAng, processing, Rabrication, assarnibly, lesting and shipping of the unita. Mandatory inspection peints are ampkrysd at vana.s. siages of
Tabricaticn, assembly, and test, Governamant Sourca imapaction b Imsgkad at Varkous cOntrol ewels.

EEE parts Inspection ks perfortnad as requined by SPAR-RME-PA DY Each EEE paat s qualifled at the part [evel to the requiramants
applicabhe specification, All EEE parts are 100% soreaned and bamed-in, a3 & minmum, & raquined by SPAR-RMS-PA 003, by the supplie .
DPA |s performed as requined by PAOG3 on & mndomiy selected E% of parts, it S pieces, minimom 2 plieces for sach ol numberidale
oce of pans receied. Al Cavity devices am subjeoted to 100% PIND. Wira ia procurmd o specificstion MIL-WS22758 or MILW-B1361 and
inspected and tested to HASA JSCMADSD Standard Number 854

Racatving (nepaction warifles that al pants racaied are a5 kentfied in I prosurament deoments. thal m physicsl demegs hes accurmd k2
pﬁ!g dyring shipmet, thet Ihe recaiing documents provide adeguate traceabiity infarmsion and screoning dats cleary identifes sccaptace
parts.

Parts ara inspacted throughout manufactons and 3688mbly 35 AP0 pnate b the manufacturing stage compissd. Thosa irupectors inehxda:

Prnted circult board Inspactian for Bk sagamation, damage and adequady of piated through holes, Gomporent mounting inspection for
zarrec! soldering, wire lacping, wimpping, oit. Operaiom and inspectorn am rained ard certifled 1o NASA NHB 5300434 -1) SHandand,
COnMGAMAl GO (NEpection (or Acequtn HTCRssng s paTamed using uftraviolst (g technigues. F.C. Baard instalktion incpeaction inslude
checks for comect board installation, aligment of boards, proper connector contact mating, wire muling, sirspping of wires ete, Post P.C.
Eard ingtallation Inspecion includes: caxniinans and workmanship {Spanigowsmmant rep. moandatoey nepection polet).

Unit Pre-Accepltance Tesl inspection, which mhades a0 aadt of ke thr rspection completon, 35 buft configuration verfcation 1o as
cenign aic (mancatory inapectzn point). A uni Test Mesdivesd Revivw [TRR) whith nciudes verification of est parsonnsl, et documsnts,
fesi eguipment calibrationvaticaton stalws and narcwane configuration b commmned by Q8 N conjunstion vwh Enginmmering, Felbilty,
Conflguration Cortred, Supplier 73 sppicable, ard B ovemment rpresentative, pries ta the start of any formal testing (Accaptance ar
Qualificiion). Unit leved Accaptancs Testing {ATF) includas ambiant performanca, thermal and vibration tasang (Spangesermmeant rep.
mandaiory inspretion peint).

[ntegrration of unit ta Joint SEL « Inspachions include greuncng chacks, connectors for bant or pushtack contachs, visual, Ceananesa,
interconnest wirng and power up test to the appropriais Joint Imspection Test Procedure (TP, Jont kevel Pre-Accepmnoce Test Inspestion,
mncludes an audit of war Her ivapecton completion, 2s bult configuration weriflication [ as design =, oint level Accapancs Testing (ATF)
includes ambent and vibwation tesfing {Spangovemment rep, mandatery inspecion paint),

Mrchanical Amn Reassambly - ths (mtegration of mechanical 3rm subsysemidlisy tn form the sessmbled wrm, inepections are perfommed
mach phase of Integration which inades slactrical chscks, thiough wiritag chesia, wiing routing, interfacs connectors e bem of pushiack
contacts 812, Mechanicat Amm Tasting - Stronghack ard fial Reor amblent performance test (Spargevemment ren. mandatory isspectian paint).

OMRED OMirvi: MNena

DMRSD Onlne Mone
Installation: .

OMRSD Online  MNone
Turnaraund:

Prepared:  Z55ep96 by Fung. Bil RMS/ELEC - 782 Supersedes: NiA
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’m‘un Eailure: A: Open cimuit cannol be cetected because rsundant hadwars kems are paradlel connected and are net individually instrumesned,
B: Cpen cirzuit eannet be detected binawcss redunciae] Mardware thems are parabs] connected and are not Indvdssily InEtrumerten .
G Pasy

Craw Trakning: The crew will be trained to ahways cimerve whether the am is responding propenty [o commands. H It i, apply brawes.
Crarw Action: Mone,
Cperational Efeet: None. Subsequant falure of mdundant shurt may causa undesaned amn irajectory.

Miscian More,

Constraints:

pbrav ats:

mutionw Group Mame PasMon Telephone Cute Stgnad  Eistus

pirear Hikz, Michaad / SPAR-BRAMPTON Systems Engiresr JE DEMaros Sigrmed

zliahi&;r Molgaan, Lena / 3PAR-BERAMPTON Rakakiity Englrme A58 o T Slaned

ogram Management Oflc  Rice, Oralgy / SPAR-BRAMPTON Technical Frogram Manager aaez i - LPe-L Signad
thay=tern Marager Shern, George / JSE-ER RMS Subssystem Manager (291) dE3-1518 0SS Signed

el h-hrlagar Allson, Ron FJS5-hvE RAMS Prowect Englneer JBC (713) 483-4072 (Bapraa Signed

EE7S v by sovens Arnesure fﬁm Bt /558 e P Srl Evcwaide I RY Py Ta Mra PF .4!2.._#" e L

sared:  255epDS by Fung, Bill RMS/ELEC - 783 _ Supeymades: MA




