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. System: SRMS )
Subsystem: ELECTHICAL SUB-EYSTEM
Anzembly Desc: Serve Power Amptfler

Fart Numbass): 51140F1177-3 E1140F11775
Hem; _
Function: Brake Current Limier Cirgutt Card Lirmits tha Draks current b prevent damage w SPA for brake ool shor filures.
Matar Orive Amplifisr Aseembly Provides motor voltege based on demand lrom mchometer phedmmics,

Commutates the moter drive woltage. Provides harcware gumment limiting, rake
drive, direlt diive funchions and enalbles baciup oo, Provides RITE sirUits and

BITE verffication far MDA,
Failura Mode: _oss of brake aver-curvent protection.
' WW Func, Screer Failures
Critzality: 3 1R AR
Mission Phase: Crbit
Causeis): Erake Curmenl Limbar Glredit Card Braks curment irmiting alreod il (Rt
Loax of hraws curment limiting kich off capailiity.
Mator Drive Amplifisr Asssmibly Bruka cument state 1 {over 3003 Fails rogtie,

Fallure sffact on

unitiend item:
. Mo efMect until submequant fallure. SubsacLent braka ovr-current condition My bécw MG brake bus fuse, SPh fuse, BOA fuse of damage
SPA brake drive circiatry.

Worst Casa: No sifast until subsegquent falure,
Redwndant Paths: Autobrakes (o Safe Ine Sygem),

gtention Ratianale

Comparatars and operational amgaiflers are shancard inar intgrated circuits With mature manutachuing technalogy. Applisalion corstralnds
are N accardance with SFAR-RMS-PA, 000,

Dtz ristn samiconducion devioes am apecified 2 at kaest the T l=vel of MIL-8-12500. Sarmps 0 3l prooured lotwidets coce are subjscted
W DerANACLvE DITYRICAl anatysts (DPA] 10 viify the inlennty s the manufachiring presesees. Partitle Impact Holsa Datestion (PIND) sereening
uperfmadnnmm:treuih.muﬁdwnddbmmmnmﬁhammmwmmmmmmm.mmmnl‘lmtmu
I dedact Kaose partiches in the packoge, usually resulting from the sssembly prosgey. Dwacs Siracs Wil ara duryind in sccormancs with
SRAR-RMS-PA D03 and verifled by dasign rmne,

Crpo-isoialons are Subiected to the aams quaity and appication ooninots as applisd 1o discmte samioonduciors.
Ruismmaﬂnamﬂuumndhhduim‘nmmmmﬁwﬁmm I.Ifamwh_ln:rnmtlyﬂwiu

that all pllowzbie STess ke are darsted in accomance with SPARRMS-FAOCY, Al carami; ¥ dlesdrphtic canaioe are radicey
subseciad o radiographis inspdtion it scordance with e requirensents of MSFC-3T0-355,
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Field Programmalie Gae: Armaya (FPGA's) and the Emor Detaclion and Carmestion {EDAL) are sami-zuatom micrsireuita in which o
cesign functional 2laments ate dummned by the manufaclurer. Tha interconnection of tase sisments is then cumbomired by Spar ta g
functiomality of the completed micracircut The gesign ullizes peoven slreyit techriquss wnd |s Implemenied wsing CMOS lechnology. Thic
techntlogy opecates M bow power and hance the device doss Nt expacence significant OpMrEting strésses. The teehnalogy is niaturs, and tha

SPAR-RMS-PA.003 and verifed by design review.

This approdch hea 8 significant advanaoe in that it reduces the quantty of diacret® parts requirsd in the assembly and alsa the COfrplendty |
themlrw_a and resutts in aignibcant welght and volumea savings. This type of SAMCUGRIOM part fag bean succesefully Lsad in ather space
AR CAtmnS.

The parta are qualified to e requireimants of the Appicabie specification. Thay are 100% scrgansd and bumed in to the requirsments of th
Spar reguiremanty docurmant. '

The 5PA board |5 fabrieated using Surface Mount Technology (3MT). This is a FWE aszambly lachnoiogy 1n which the componants ame
Soldared {0 the solter pads o The surface of the PAAVE, The significant achvantage of this technology is to enabia ha FArts O mEp:mmm b
miare densely paoked, b riduca 1o everall vollme and welght of the assembly.

The assembly process iz highly automated, The parts are meyrted on the boards Lsing a computer actmlled “pick ang place” maching. Th
autaaquert spidering opernation m parformed LsING 4 bedt fures, in which the tne and brripersture thermmal profis Huat the PWE Q5ammbny ts
auponad 10 gty sontralied and solimiped to ensure proper part soiderng attachment. Tha ABEAMTIDNY is manuiachired Lnger docurnomiog
procadures and quality control. Thass contrals Ane averoised throughout the assombly, lkpection and besting of tm unit, This Inspection
meludes wirkmanships, camparsnt mounting, sckdenng, 2nd conformal COMING (6 srrsure thad & B In accardates with the NHE 5300 standards.

Thi 2MT line eed for te SFA FWE ascemisy has undeigsse a full guakfcation program, and gesambiies produced on thés line are tged i
other space programa.

The cireust board desgn mrs bean reviewes 1o arsure adeguate condugtor widdh and saparation and 1o canfirm appropriate gimensions of
solder pads and of component hold provisions, Parts mounting maethaods are sonirlisd in gocordancs with MEFCETO 1548 MEFC-STD-135
and SASD SETI751. Theea documents require apptoved maianting methods, FHness el Bnd component sacumy.

Taxt:

QUALIFICATION TESTS - The SPA & subjected to the Tl oy qualifiesytzamn texting:
VIBRATION: Each asis of the QM is subjectad to Fiight Acceptance Vibration Tesl [FANT), Cualification dcoeptance Vibration Test (2AVT),
and Cuaificatian Woration Tests (QVT) in acoordancs with tha SPA Vibration Tact Prasadume (82655E). The laval ana durstinn for FAYT |5 a5
par Flgure & and Takila 2 of B8535 the leval and curation for QAVT is as per Figure 7 ard Tabl 7 of 526586 the vl and duration for QYT &
@5 pét Figure 3 and Table of BIA5E6. At the end of the Wrew s ccessive random Wbakion test (7 sach =aa, both directions (+f-) of each of t
205 |5 submucted to & shok pulse test a3 per Figure § of 825588 . '
THERMALAACUUM: QM TVAC Testis in sasardancs with Pigure 5 of the SPA TVAS Test Procedure (E26558), with full
Functonal'Parametric Test performed ot lvals of +A) gegress © and <38 deqrees ©, and nOMLoperating & 54 derimes &, The Sualifigation
VECULM: |evele duing TVAS is 1X10™-8 terr or less. The total test duration o 7 142 Gysles. The @M 5P Is subjectsd ta a muwnimum of 1000
hiours of Bfe festing and 1000 power On-OfT cycles.
EMC: The QM ia subjmcied 1y EMC Testing (tegis CEOHWCEDRR, CEAT, CS01, G502, TS08, RECZ, REOX, and RED]) in accorsanss with tha
EFA EMC test Procesurg (B25477) baned on M|L.STD-381A.

UNIT FLIGHT ACCEPTANCE TESTS - The FM 3PA s subjmctad i the following acoeptance besting:
VIBRATION: FM Accaptancs \ibiation Test (40T in acsecsames with the SPA Yibration Test Brocedura (B2ERSE), with level and duration as
per Figure & and Takle 2 of B26668, :
THERMALAVACUUM: FId TVAC Test ls in accordanse with Figune € of the SP& TVAC Test Procedure (S25583), with wrsls of +43 degraes
el -5 degrevs G for a duration of 1 172 cygies. The vacuum kevels during Accapraince TUAC Teat is 1X107 .5 tor o ey

JQINT SRU TESTSE - The BPA is bestard an part of he joints (emblent and vibration tasts ofily). The amblsnt ATE for the Shoulder Joint,
Eikapw Joind, and Wwrist Joir ane &% par ATF 2001, ATP 2003, and ATF 3008 respactively, The vibration test for the Shoulder Jalim. and Elbow
or Wizt Joint are a2 par ATP 2002, ATP 2004 and ATP. 2008 raspactivity. Through vwire function, continully and slectireal laiaticn lests ane
par{orirand par TH 283,

MECHANICAL ARM REASSEMBLY - Thu &PL’sllsinty Lmcwgo » mechantcal amm Integration stage where slectncal chedia ara parfarme:d
per TP.2007.

MECHANICAL ARM TESTING « Tha autgaing spiit-amn is sanfjuned an the Strongback and the Manipuistar Srm Cheokout it performed
per ATP 1332,

FLIGHT CMECKOUT: PDRS OFS Crackout (all vahicles) J5C 183967,

Inapaction:

Linits are manuiactured under documented quaiily controls. These comirols are ssersised throughout design prosurement, planmng,
recafing, processing, faoncation, assamoty, tasting and shipmng of the units. Mandatory mEpection paints am empioyed at varous stages of
fabrication, assembly, and test. Govemnment source inspection s invoked at varouws contmol invels, _

EEE parts inspestion i performed a5 raquirad by SPAR-RMS-FA DO3. Each EEE part ks qualified At rhe psarl el o tha requiremens
applicabke specification. Al EEE parts are 100% soreered and burmed-in, 35 8 minimum, a3 rmn_u _h-r SPAR-RMS-PAONT, by the Supplie
DPA & parfermmid 28 roquined by PA D03 o8 2 rAAOOMY celacted 59 of paits, MAOdMM 5 MACs, MiRimUm 3 petesy foc eeh lat AUMbSrSate
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OMRSD OfMins:

OMFES0 Ondine
Instakation:

OMRSD Cnllne
TUFrAround:

'cmu Fadury:

Ermw Training:
Grew Action;

Jperational Effect:

eode af parts teteived. Al cavity davices are subjected to 100% FIND. Wi i procursd to specification MIL-VW-22753 or MIL\W-B1381 and
mspected and tested 1o NASA JSGMBGEQ Sandard Number 54,

Recadving inzpaclian verifien that all pans qecenma are as identified in the srocurement documents, that ne Physical damage has sermed bs
parts duing Shipmert, that tha mesiving dorumants provics: Rcequats r2caability information and scresning data chearty iventlfles ccepbin
parts. :

Parts are inspacted thrughout maniufaciure ind saxambly an appropriate o the maruiactuning stage completed. Thess inepact/ons inchude:

Printed circuit besird irgpection for irack separalion, damaga and adequacy of plated through hokes, Emponent mourting Inspection for
CATEL SiHiering, wire Xoping, srapping, eto. Operators and nepectors are frained and sortifies ta MASA MHE 5300.4{24-1] Standard.
Contormal caating inspection Tor sdequabt protessing is performes using raviolet ight techniques. P.C. Board Instletion inspacon Inludes
Ghecks for cormect boird Iretajabion, alignment of Doands, proper connaciar cantet maling, wie reabing. SRRty of woes =iz, Posl P.C.
Board instaNation eypaction ncudes cleaniiness and Warkarchip {Sparfgovemment rep, imandatory Inspection point).

Wnit Fre-Accaptance Tast mspaction, which inciodes an audit of kwesr Bar nepestion samphstion, s Sullt canfiguraton verilicahion 1o as
design eto (mandakary inapection polrt]. A uni Test Resdinmess Review (TRR} which inciudes vanfication of test personnel, tast documents,
Test equupment calbrationislidation s and hortemns configuration ks convened by OA in conjunction with Enginewring, Reliabily,
Corfiguration Control, Supplier as applicable, and tha gavemmant represoniative, pnor bo the atart of any formal testing (Accaptancs o
Duslfication), Undt level Acceptance Tasting (ATP) néhae ambient performanca, tharmsl and vigration testing {SErigovamment frep.
mandatary inspection paint),

Integrahan of it to Joirt SRL - Inspectons Inckude grounding checks, connestors for bent of pashiack contacts, visusl, csniness.
inlerconnee, wirng and power Up tast 1o the appmpriate Join! kepection Tast Proceduts (TR, bmint levi Pra-Acceplance Tast nopection,
Inclodes an audi of knwdr Sior inapection sompietion, ss Euill corfiguration verification by a5 design s, Jauk lave! Acoapianos Tasong (ATF)
inchrdes ambeert and viknation Heting {Spangovermment rep. mandatesy inypecticn palnt),

Machanical Amm Reassambly - tha inbegration of mechanical arm sutessa bl b fam the asssmbied arm. InEpecones are perfamsd M
aach phass of integration which includes sinctrical chacks, Bvough wining checies, wiring routing. [rterface sonnachirs for bent or pushback
eontazty sz, Mecharical Am Testing - Strongback and Tiat foor amipent perfomaice mx: (Spargovemment rep, manculory irmpeaction poin).

hone,

Nors.

MHorma_

A: Braks cument imifter cirewt iz an ovgr-surment prolection device which is net instnamented.

B: Brake curment limiter ewsut i an over-cumen protection device whict: bs not instnamernted.

C: Pass

The orew will be tained Lo atwarys ghaerwe whether 1he & is responding property 1o commandgs. If 1 ianiL Py brakas,
Mone,

Mena. Amn will not shop automatically after a subsaguent failum. Unannunciated.

Misslon MNone
canstraints:

provils: .

nctioral (roup T Posgition - Telepshona Duis Skgnad  Status

Erar Hitz, Michael ! SPAR-SRAMPTON Systams Enginear LAl DEMarss Sipsad

| Kbl iey Molgaard, Lend F SFAR-BRAMPTON Feliatity Enginser 4550 OEMaraa Hicwvied

mram Markgement Offic  Res, Crug ! SPAR-BRAMPTON Technical Program Manager B DEMaroe Shgred
rsystem Manager Glann, Gearge / JSC-ER RME Subsysterm Manaper C [281)4831518  3MargA Slgnad

zhnigal Manager Allmon, Ron ¢ JEC-MYS RMB2 Prosec! Engineer 50 (713} 4833072  DDApeRR Signerd

Ty prcsmal Hssuasuch  Lodn, DRed [TCwEl  RAS SernR Euipwsik T L L Ty W
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