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Sy=slern: ERMS
Subsysier: ELECTRICAL JUB-SYSTEM
_Aeeambly Desc: Saren Power Amplifise

Fart hanbwer{s]: 51 t4dF1177-3 S14F1TPS
ham:
Functlon: Mator Drive Ampliflar Agsembly Provides mator votage hassd on demand fiom Behomeler elctronica.

Commutstes lha moter dme volinge. Presides hardwars current lmiting, Braka
drive, direct drive funetions and enees sAckun Ame Provides 81TE sircuds and
BITE wariflzation for MDA,

Failure Mode: EPC +10 V supply out of tolerance.

HW Func. Screem Failures
Crticality: 2 1R

Miczion Fhaes: Orba

Cause(s): Wotar Driva Ampifier &Esembly EFC +10V0C supply fails overvoliage:.
EPC +10WDE supply Tailk undenmitae.

Failure eftect on
unitiend tem:
EPC +10V supply ouiput to Fosition Enooder and Commutater and within SPA to PWM and cursnt serear cimait is ot of tekerance.
. INnaECCUrEE = ¥hi el wil IRl (0 erronacUs DUCK MsQUETor cutput.  Motor aufrent data may be arrenieug.  Direct drive rmay ba lost.
Worst Case;

i Unexpected motgn. Joint runawey,  Sutobeakes.

Redundant FEthe: Autobrakes (i Safs (ne Sysiem).
Direct Drmva (1] Avaiaoie).
Backup Driva.

letention Rationale

Design;
Comparztors and opertional ampiifiers are standard insar integrated chmuls with matine Mavutactuing technology. Appleaton aaretraints
are in accordance with SFAR-RME-PADE,

Ciscrete semiconductor devices am spacifiad 10 3t st the TX level of MIL-8-19500. Samples of &l proured lobs/ioats cotes are byt
to desiructhee physical anatyaie (BPA) v verify the Integrity of the manufadyring processes. Parfcle impact Moise Detection [FIND) screening
is performed on migrscircuts, ransistor and diades that ars moyrted n a package with an imemal cavity conetrustion. The pupese of the test s
1o detech loose mrtichss in T caciage, Leaoplly rasulting from T atsambly procos.  Derdicn stroos mmis o dergied in aceerlance with
SPAR-RMS-FA DO and verifmd by devipr review:

The BRA board s fabnicirked wng Surfacs Mount Technalogy (SMT). This e FWE wsrbly techmalagy nowhich the: components are
solderad 1o Whe sokder pacts on the surfece of the PWE, Tie significart sdvttage af thiy lechnology i o soabie the pardts on the board fa ba
mere dersely packed, fo reduce n gverdll vl and waight of Bw xaembly,

The assambly process i highly sutoersied. Tha psrts are mounied on B boards Lsing a strmputer controled "pick sedl place” machine. Tha
subseuerdt soi0erng cparation s parfarmad wsing & balt Fomaos, in which et anc tempanstun tharmal profils tat the PAVvE isambly is
exposad to Is bghtly controlied and optimized be ertdads proglt gl saldiring Sttashmeand. Th ity in meinufetiuned whder dooumeiied
procendures and qualty contmis. mmnwmmmﬁm-mmmﬂhum Thes Inspection
inclugdes workmanship, component mounting, sokdening, and sonforrmal coating 1 fsurs that | is in accardanca with tha NHE 5300 ctardands.

‘rheMumuudfa-ﬂ-&nmnnmﬂrmmdumnﬂﬂummmmm and assembies prodisced on RS (Ne are usad in
other space programe.

Theclrcurtbnlrddngnmwmmmmmmmummammmﬁmmmumﬂ
solder pads and of componant hod provisions,  Parts mounting methots am cortrolied in accordance wih MSFC-5TD-1544, MEFC-STD-136
and SASD 2573751, These documents firjuiré Spproved mounting methods, sinex relat and component sacurtly,

repared: 1834036 by Fung BId RMS/ELEC - 903 Bupersedes: /A

S amELsT AT A% BL



SPAR - BRAMPTON [553) Critlcal Iterns List SRME

445 AIRFORT RD

CIL Ret#: 3201

BRAMPTON ONTARID LG54 Ruvision: O FMEA Rev: O

Test:

Inspection:

QOMRSD Dffhine:

QUALIFICATION TESTS - Tha SPA i subjected to the fallowing quaification tesling: ‘
VIBRATION: Each axls of the OM = subjected to Fiight Acgeptanca Vikration Test (FAYT), Cuslifzstlan Accepianes Vieration Test {QAVT,
and Qualincatian Viraiion Tests (QWT) in accordancs with the SPA Vibraben Test Procedure (S=2E380), The level and duration tar FAYT is as
par Figure & and Table 2 of 225504, the invel and duralian for GAVT is as per Figura ¥ and Tabi 2 of EJASMS; b sel and duratian for QYT is
@5 per Figure Band Tabie of B2B585. At the end of tha thres Euccsesive fandormn vibration (es! In sach axia, bath directions [+« of mach of the
@iz is subjectad 0 n ahack pulge et x5 per Figure 5 of B25585,

THERMALAACUUM: QM TWVAZ Tast s In actordancs with Figure S of ine SPA TWAL Tast Procedure [S2OSEM, with 1Ll
FunctionalParametric Tast pacfanmed at levels of +50 degreds C and =36 degreas . and non-nperating at .54 degrass . The Gualfication
vaCUUMm bevele dueing TWVAL r2 13010925 torr or es. The total test dution s 7 1/2 syqkes. The OM SPA i subjected to a minimum of 1000
hawrs of Iite testing amd 1+ 000 power On-ON cycles,

EMC- The OM b subjected 1o EMS Testing (tests CECLGEDRS, OEOT, ©5061, 6502, G506, RED2, RE0Z, and RS03) in ccordanca with tha
SPA EME test Procedure (B26477) barsed on MIL-STD-3514,

LNIT FLIGHT ACCEPTANCE TESTS - The FM SPA ks subjetted to tha fedlowing acceptance testing:
VIBRATION: FM Acceptance Yioralion Test {AVT} n sccardance with the SR Vibralion TRt Procedura (B2EEME), with bvel and duration ea
per Figure B end Table 2 of B2GSHE.
THERMALAACUUM. FM TVAC Test i in accorgance wih Figura 6 of tha SPA TVAC Tes! Frocadyr (B25508). with lavala of +4D degress
and -5 degre=s C far a surgbon of 1 172 cyshes. The vcuum levels durng Accepranos TYAC Test is 1301075 o or e

JOINT SRU TESTS - The SPA is teated 25 part of Lhe jints (ambisrt and vbramon tests oly). Tha amblant ATP far the Shouldar Jairt,
Elbow Jaint, and Wrigt Joint are 2 per ATP.2004, ATP.2003, and ATP 2005 respectively. The vibratan best for the Shoulder Joirtt, ard Ethew
o Wirlst Joint mre as per ATP 2002, ATP.2004 2nd ATP 2006 rspactively. TRrolgh wire funciion, continuly ard eleatineal idoltian heedy ane
perfarmed per TR 283, :

MECHANICAL ARM REASSEMBLY - The SFA'S.J0INS UNdEro 3 mecharucal arm intsgration Eiade where elestnesl checke ars partarmed
par TP.20G7,

MECHANICAL ARM TESTING - The culgaing spitt-arm ks eonfigured on the Srongback and the Manimuietor A Chackout ke performmed
per ATR.1 83

FLIGHT CHECKOUT: PORS OPS Creckout all vahicias) JSC 16887, .

Liriks ara manutacturtd under decuments quality eordinls. Thess controls any scercieed throughout dasign procurement, pranning,
recening, procassing, fabrication, assembly, teating and stupping of the units. Marxdatory Irspection points s smployad 3t vancus stages of
fatrication, azcambly, and (o5t Governmenl sourcs inepection is moked 5t varoue conral ke,

EEE paits mspection is performed as required by SPAR-RME-PADCOA. Each EEE panl (s qualifed at the part level 1o the reqUirHTaTE of the
applicable spacification. AN EEE pans are 1004 sokenid and burnad-in, a5 o rerenum, as required by SPAR-RME-PA.OCS, by the suppiine.
DFA m parformed as required by 4,003 on 2 mndomby setecied 5% of pans, medmum 5 psces, minimum 3 pieces for eash kot ALrberite
ede of parts racivad. Al cavity devices am subpactad fo 100% PIND, Wire i procured b specification MIL-W-22755 or M]L--31 381 and
inspecied and leatmd o MASS JSCIB0E) Sanand Number 554,

Rutrang mapecdion vonifine that all perts recefed ere as demified in the procurtment documents, thx na physical damage as ocowed by
FEIts during shipmant, that the recatyving documents prwide adequate fraceabiity informatinn anc aeregning cuts chearty (dertifise stoamtatie

parts,

Parts e inspected throughout manufachure and sssambly as appaopdats ko the manufaciunng stage completed. Thesa irapectons Include:

Printed cireuil board inspection for track saparation, damags Al ariee mey of plated through holse, CoOmMpenent mountirg ircmpction for
cames soldering, wire laoping, ST2pping, etc. Operators and Nspectons ane reined and cartified to NA 34 NHE 53004053411 Standard,
Conformal coating nspection for adequat: plocessing is performed using uimviclet light lechniques. P.C. Board lnstalation Inepection incudes
cheaks for comet board ingtaliaton, alignment of boards, proper conndstar comtect mating, wins routing, Strapgng of wires ete. Post P.C.
Board matallation inspection inchdes deaniness and worknarshio (Epango-amnmnt rap. manssiory imepection paint).

Unit Prawiceepiance Test Insomction, which [nchudes an audh of kwer Lier impection compltion, ax buit corfipuratian wecation  as
AiSign &8 (ARAndsay inspection point). A unit Tesl Readineas Review [TRR) which inclidom varificsition of tmet permonnel, test documents,
test equipment caliorationdvalidation Siatus and harcware gonhiguration is convened by A in conjuncion with Englnsaning, Reltatlity,
Configuration Contrel, Supplier as appilcable, and the government representative, prior kst sbar of any forrml losing (Amcepiance o
Cuadification). Unit leval Aoceptanoa Testing (ATF) ngludes ambiant peiormanos, Husms tnd vibration beeting {Spar/govemmaent mp.
mandabory inspection paint). _ _ _

Integration af undt to Joint SRU - rsmsbations ifclta gi mding chede, cotrecions for ent or pushback contacts, visual, Zleaniiness,
inbarconnect wiring and power Up best to the appropriate Jomt inasection Tesl Procedura (ITF). Jaint sl Pre-acceptancs Test Inspaction,
incliekens an audil of lowar bier inspection completion, 85 buill sonfiguration Whifization te ae desisn ute, Mt level Acceptonce Tesling (ATR)
includes ambiert ard vibration lesting (Spangovemment rep. mandatary insoection polm). )

Mochaneal Amn Reascombly - i ishagration of metharisal lm:muumfﬂmhmnthﬂm Inspections are performed at
sach phasa of integration which incioder electncal checks, through wiling checks, wiring rauticg, interfece connectors far Dot or pLshback
gontects eic. Mechanizl Aqm Tinting - Strorgoack and et floor smbiend parfamnanca teat {Spangemmment rep. mandatory Nepestien po.

Pewad-up arm. Vanty no Position Efcader BITE srmors.
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.JMRED Online Mone,
Instagation:

CMRSD Dnline Fower-up amn Viamty jors at O+ 0.5 degress. Verify no Poabian Encoder BITE enos,
Turnaraund:

Beraen Failure: A: Pams
8 Pazs
C: Pags

Crew Training: The drew will be trained to awaye abserva wihether ihe 2 I6 responding property to commarnds. | it isn't, appdy brakes.
Crww Action: Select Cirect Drive if wvaliable. If 00 not avalable salact Back-up Orive. Singin'Direct Drive swllch £hould be pulsed to ramlan popes retes.

Operational Effect: Cannot was Complter Supported modes. Direct Drive may nod B2 avaitable. AutoDrakes. Back-up is svadnie Srm will not stop automatically F
Failure of the sulcbrake systen has previously occurnsd, Bralmee coan be sppled manualky.

Mictian Operile urder varmiar tes wihn agpracmalaly 10 % of slnebhare. Tha cpatszr must ba sble to detect that the am |5 responding property o
Ganstraints: comminds via windiw ardior COTV viewa during el am sperations. Aulo ajecionies must ba designad b coma 1o choser han approaimatedy
o it from struciure,

pprovals:

unctiaral Geoup M Poeition Telephone Ome Slgned  Btaus

rgirear Hitr, Mchasd / SPAR-BRAMP TN Sysinma Engireer 4534 QEMaras Signed

almbilety Maolgaam, [ama SEPAR-GRAMPTON Faimbillty Engmess 438 DEMarss " Signed

regram hMaragament Offlc  Rica, Crag s SFAR-BRAMPTON Tachrcal Frogram hansger 4882 OGMaGa Signed
ubsystam Managar Giann, Georgs f JSG-ER RMES Subsyxtem Manager [Z81) 4631516  30MuBE Signed

echnical MImEIr Alliman, Ron § JSE-ME RMS Projact EﬂEInﬂrJﬁﬂ- (713 483-2072 DDAproG Signed
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