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. Systam: SEMS
Subsystem; ELESTRICAL SUB-3YSTEM
Assembly Desc: Sane Power Amplifar )

Part Mumberis|: 51140451 177-3 ST4OF117I-5

Hermn;

Function: Motar Dnve Ampler AxEmmiohy Privides motar volbage based on damand from lachometer alechronics.
Commitates: tha moior drve voltge. Provides Mandware suiman: Urmiting, Brake
drive, dirset ditve funciions and ermbies Backup drive. Provides BITE cirouits ang

BITE verficabion for MMA.
Failure Mode: Braks Status Skgnai Failure.
HW Fune. Scresn Pailues
Criticallty: ? IR
Mitmion Phage: Cirbit
CaUSE{): mnmnmmw Brak bz on et hede 10 Brakes OFF.
Braken bus on signad talls to brakes O,

Brawee cuament stata 1 {over 300) failag active,

Brake orrent stare 1 and 2 il imgctive,

Brake cumtent staie | and 2 flags fuil netive,
mmmimaﬁmmmmm o,
Brake current stxiy 2 jovar 50) faited Inactha,

ammmmztmm;hum.

Braka vollage pravsamm ainnat Rils bo brakis OFF

Brake voltagm pracent sional faile to brakes OIN,
Failure effect on

unlt’end itan:
Comupt brake bUE, brake voiage of brake eument siehus AUz faloe brake BITE when brakes ara #ther ON ar OFF. MCIU autebrakes are
applied. Faited jolnt may set MDA Inbiol syerma,
Worst Cage: Loss of misslon. Locs of eamputer suppartad modes.

Radindant Paths: Auicheases {lo Sale the Systam).
Direct Drive,
Baciip Drive.

ttention Rationale
Design:

Comparalona and operational ampiifiers ars sandard insar imfegrated Sircuits with mature manufacuing tectinalogy. AppRcation comstrainks
ara |n acestdancs with SPAR-RMS-RA. 002,

Opto-isotators are subjecied io the aame quaty and application contmis 26 applied 1 discrete semicarnducions,
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Resistors and capackars LUsed in the deslgn are selected flom ectablishad ralability {ER} types. Lifs mepeetancy is incraassd by gm,—.
that all allzwable siress levels are deraiad in aocordance vith SPAR-RM3-FA NS, All carmis and elachmivic capailtors ars muinely
subpected to radfiagraphic inspection in ecoomance with the requirements of MSFC-STO-355.

Fiald Pragrammable Gale Armays (FP3A's) and the Effor Datecton and Carrastisn {EDAC; ara nemi-ustom mitrecircuits I which the bas
dersign fumctional semernds are desigrad by the manufaciurer, The inferconnmction of these slements I& then customized by Spar o provide Hhe
furcticnality of the completed microcireys, The design UlliZes proven Gircult technues and K& impeunemted using SMOS techaodogy. This
echnology Dperdtes al low powst and hanea the device does rol xperience significant aperating stresses. Tha lachnolagy o TiLre, and the
bame device reliabilty i wall dogumented, AN strasEss are adeltworaity reducad by derating the SPPrOEIGLE parRmmine N JoooriEnce with

- SFAR-FM5-PA _DO3 and verified by desigh raview.

Thés approach as a Sigrificant advankioe in that it meduoes he quantdy of discrate parts required in the assembly and aiso ine Compimdty ;
th;l:::’ﬂ and reauits I significart weight and wiluma zavings, This fyps of sami-cusiomn parl has besn BUCCeasiuly used in other spaca
ap Giona.

The pats are quallfied to the requiremenis of the applicabls specifcation. They are 1D0% screred and Burmved in te the requirerents of thi
Spar requremants docwnent,

Tha 3PA board is fabriciled using Sunfece Mount Technology (SMT). This is 3 PWE assembly technology it which the componants ars
mueredmmemplunnmsunmznru'-Fwa.munniﬁwﬂmwuﬁmmhgfsmmmhmamonmmmu
mhm&pﬂﬂ,hmﬂumbnmlmlmammwhw.

The assembly process bs highly autsmated, The parts 3t Mounted on the boards Uaing & compuier cortrold “pick and plxoe” meching, Th
subsequant soldering aparation ks perfomixd mhglmnmInwm:hmthaandimmmmlmﬂamwﬁﬁamh

The cireuit bGang design has been reviswsd 10 snsure ackguste conductor width and separgtion and to confim appropriate dimensions of
soider pards and of component hold provisions.  Farts MGUNtNnG Methads an conlfalled m seeordancs with MSEC-ETD-1E44, MBFC-ATR-125
and 345D 2573731, These doourmnty requine approvad frounding meinags, stress ralisf and COMpCnent secamity,

Taxt:

QUALIFICATION TESTS - The SPA is subjacted be the fikwing quakfication tecting:
VIBRATION: Each xds of the OM iz sagbject=d to FRght Actaptancs Viomaton Test {FAVT}, Quatncation Accapiance Vibration Test (AT
and Quulificatiar: VIbrton Tests (VT inaccomdancs with the SRA Vibetion Tast Precedurs [S26586), The level and durtion far FAVT |5 25
per Flgure 8 arut Tabia 2 of B2E598; the heval aref duration for QAT & 2a par Figure 7 and Tabie 2 of 825588; the [ewsl e duration for QYT 6
as per Figuna & and Table of BZ6G8S. AL e wnd of the thies sLcoaane tenciom vibratlon test i meeth a0s, both direciior (+/-] of sach of the
05 15 subjected Ing shock pulse test ag par Figur 5 of BZR5GEE,

THERMALVACLILUM: OM TVAC Test is m szcromnce with Figuia 5 of tha 5PA TVAC Test Proceduns (E2BTEM, with Ml
Funcional/Perammtric: Test performed at levets of +£0 degrees C and -36 degress C, and non-aperating ot -4 dagress C. The Crualificalion
YaCcULIm |evel during TVAG |5 1105 torr o ke, The botal test duration o 7 T2 cycles. The QM SPA B awbiacted (3 2 rmimmor of 1000
hours of life tasting and 1000 power Sn-Off cysirs.

EMC: The OM 3 subjsched o EMO Testing (it SEMIATEDY, CEOT, 801, C302, G505, REDE. RS02, and RLE03) in Acsordance with thwe
SPA EMC tast Procecure (A26477) based o MIL-STD-451A,

LUNIT FLIGHT ACCERTAMCE TESTE - The FM SPA |3 Subjecied o the follewing BCosmarce tiekting:
VIBRATION: FM Acceptance Vibration Tast {AVT) i acoordance with the SPA Vibration Test Proowdurs {H26585), with level and duration as
par Figurs & and Tablke 2 of S2EEDE.
THERMALAAGUUM. FM TVAC Teat in in mcoardancs with Figure 8 of the SPA TVAC Taet Procedurs (EEEED, with levels of +49 degraes ©
and -35 degreea C for a duration of 1 1/2 cycis. The vacuum jevels durng Accaptance TVAC Test is 1X10™- ko ar s,

JEINT BRU TESTS - The SiA in testad a8 part of tha jaints (nmbisnt and vibration tesrs anky). The ambler ATP for the Shoukdar Jeint,
Elbw Joirt, and Wrist kesinl ara an per ATP.2004, ATP.2003, and ATP 2008 meopectively, The vibralion hest for the Shoulder Joint, ana Elbow
or Wrigt Joint are as per ATF 2003, ATP. 2004 and AT 2008 respactvaly. Through wire functicn, exnhnuty and eleshingl lsolation tests ara
performed per TR.283.

MEGHAMICAL ARM REASSEMBLY - The BPA's/Jaints ucrpo & mechankeal arm integration snge whern sleqirical checka are performwed
par TP_2007.

MECHANICAL ARM TESTING « The tulgoing soit-arm is configured on the Strengback and the Maripulator Armn Checkout is performend
per ATP 1532,

FLIGHT GHECKGOUT: PORE OPS Chechout (Ll vahicles) JIC 168687

Inspection:
Units are manutfactured under decumented quality eantols. Theae comrols are exercised thisughout dasign procurement, planning,
receiing. processing, fabnestion, essembly, testing and shipping of fhe units. #Mandatory inspection pointy o ATpRved At VANGUE Bages of
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EEE parls inspesiwn is performed 25 required by SPAR-RME-PAODS. Each EEE el in qualified at Ihe part leved to the fequiraments of he
apglicable specilication. All EEE parts ars 100% weraaned and EUmod i, aa 8 mindmutn, as required by SPAR-RMS-PADGI, by tha supplier.
DPA Is performisd an required by PA D03 on a Rrdgmly sekected 5% of parts, masmum S piscss, minum 3 s for mach |ot namberidate
coda of parfs received. Al cavily devices are submested to 100% PIND. Wirs o Prozured to spacafication MIL-W-22750 or MIL-W-21381 gnd
wnepected and feshed to NASA JSCMB0B0 SEndard Mumber BS54,

Racaning Inspection venfios Hut all parts recsived ars a9 demifled i the precusment doguiments, thal no physical danmge hae sccumed Io
parts durmy shipmert, that the recaving decuments provide edequain Iraceability informmation and screening dats clearly entifins acceptable
parts,

. ) Tabincation, assembly, and tast. Govemment souce xpection is imoked gt veious control levels.

Farls ara nspactedd Mroughout manutactare and assembly &9 appropriale o the ranufsctunng stage compited. These inspections Include;
Printad cirguit board Inspection for reck sasaration, dancwe g sinquaty of platod throuagh hales, componan MOUNNg inspachion o
comect saldaring, wine DOPING, sirapping, eic. Operators ane mepsctars are trained and cathiied to NASA NHB 5300 4108 1) Standard.
onfarmal caaning nspestion for adequmin proceseing i perforred using uitraviclet light lechniques. P.C. Board installation iNApACtion Noiudes
ehacles far camect board installation, alignment of boands, proper connectar contact rmting, wire routing, strepping of wires atc, Post P,
Board istalaton inspection rsludes cleaniiness and warkiturship (Sparigivenmant R, MArGRfY INSpaction poind),
Unit Pre-Agoeptantt Tost rapaction, which inoludes an s of kwer fier i poedion complation, as buit corflguration vanfication lp as

Configuration Comtrol, Suppliar az appiksable, and e PUYSITITIENE Mepraclnisine, prior (o the start of any frmel teating (Acceptancs o
Quallication). Unit jevel Acceptance Testing (ATF) includes ambiem parkrmancs, thermal and wibrein testing (Spanizovemment rep.
mandatory Irpection point],

Integrtion of unit bz Joint SRLU Inspmmm:h.ltnnmundiuﬂhm mmhrb&twwm,MI. clanlingss,
intereennact wiring and power up teat to tha eppragriate Joint Inspection Yest Procedur: {[TP). Joinl sl Pro-Ascoptansy Tast inspaction,
IRcludes ar andit of iower ber Inspeation aomplation, s Dult configuration verification to as deaign at;. ot ievel Accapanca Testing (ATR)

OMRSD Offline: Fower-up arm. With Brakes ON and OFF varify ro Brake AITE e
COMRSE0 Online Mone.
Instabakion:
lesn Cnline Power-up am. With Brakes OM and OFF verdy no Brake BITE emors.
Turmaround:

Scraen Fallure: A Fase
B: Pazs
G Pass

Crew Training! Tha srew will ba rained to always okserve whether the am is msponding propenty bo commanda. [f ¢ isn't, pply brakes.
Crew Aclion: Sehect Direct Onive. Single/Direcd Dirive switch shauld be Puliad o mairtain proper raes,
toerstanal EMeCt: Computer supported mexdgs are jost, Autobrakes. Direet Dirve prcd Back-up are availubl. BrTE Overide o availabla to TGN GOMplter

supported modes,
Miasign MHone.
GonFraints:
oroviale;
wiional Group Narms Pasition Tedephona Date Signed  Status
Jirsnar Hitz, Micnas ¢ EFAR-BRAMRTON Systema Enginear < DRl Signex
WDty Woigaard. Lena / SFAR-BRAMPTON  RafiablMy Enginser A550 O hvarsa Sigred
gram Manapement Offic  Mica, Crag ¢ SPAR-BRAMFTON Twchnlcal Program Managar g0 Ociharas Signeg
SyEEm Manager Gharn, Gaaph f JSL-ER RME Sibvprstom Mansger (AT} AERGIE A0Mardd Sigrmd
nncal Manager Aliison, Ron ! JSC-MVE RME Fropet Enginesr JSC (13 #234072  DoAprd Signed
oy hraen Auusanct  Laaw, Devie fose -at0c Rd oW F Lo fe s ESE (2 ER-tem P fo LT ,sz.....i"d" i
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