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. System: SRMS
Subsystern: ELECTRICAL SUB-3YSTEM
Assambly Dess: Sers Fowsr Amplinar

Part Nesmberis): 51140F1177-3 S1140F1177-9
e
Funcilon: Metar Drive Amplifier Assermbly Frovicas motor woiiags hased on demand T tachometer alpst mnics.

Commutates the motor drive voliage. Providea handvare curment mmitng, brake
driva, dimct drive unclions and enabdes backup drive. Prevides BITE sircuwity and

BITE wiwification for MOA,
Failure Mode: Brake failled OFF on one joint.
HAN Furre, Scren Failures
Criticality: 2 1R
Mission Phaza: Qrblt
Canmp(s); Mater Drive Ampdfier Azsembly Pemanent brakes OFF in camputer suppanisd and dirct diee moges.

Fature efosd o
unitietnd Amme
Brake permanentty QFF on faded joint. Brake BIiTE will enabée coteol ke such thal joint @ dynamically braked. MCIU Autchrakes s
appliad to remaining joints. Direet Drive availakle with dyrusmic bralang for faibed [odn whin comme is neledsed,

. Woret Cata: Losc of Brake for Falled e,
sdundant Paths; Backup Drive,

letention Ratisnake

Design:

Dlgcrets semiconductor devicas am spacifiad 1o of ket the TX weval of MIL-3-18500. Samples of 3d procuned ketshidate ondes e Submctnd
ba destructive physical anabysss (DPA) o verify the Imtegrity of the manufacturing processes. Pariok Impagt Nakse Detestion (FIND) soreening
iz parformed on mizrocircuity, bansistor and diodes Hrat are mounted in a2 paciosga with an Infemal savity construction. The purpose of the tect ks
b et |00%e partces in U Plekaes, Lsodly resuding from the axssmbly process, Davics shrecos kb are derated in accordancs with
SRAR.RME-PA D3 and verified by dasiim review. ]

Cpt ity arm muypschad b e e quaity and applicadion contols a5 apphed 1o discrete semicorductons.

Fiald Frogrammabis Gate Amrays (FPGAS) and tha Ermor Detechion ard Comection (EDAC) ars sami-Cusiam micrcirmutie (nowhich the Dasic
desiign funetionad ehrments ane designed by tha manufaoturer, Tie irereonnection of haoa st i than cwomkemiaed by Spar to provide the
furctormity of the compheted microcireul. The desion uthees proven circuit techniues and s implementsd waing CMOS technology. This
technokogy cparates 2t low power and benos the dewos does not sxpeniaznoe significant pperating stresses. The ischnology ks maturs, and the
basic device reliability 15 el JOCOmarked. AN STESSES are ARIGNARY Neducd Dy esing e apRropraie pARAMEtErs N cCoroance with
SPARRME-Pa 003 and verifled by design review.

This appioach has 3 aignificant advanage in that &k mcuces the quartity of discrete parte mquirsd in the assambly and aksa the compisdy of
the PVWE and results in signifioant wesight and volume sevings. This type of semiscestom part has been succesalully used in ghhwer Gpnch
applizations.

The parts are quaified 1o the requirements of the apphcable specification. They ans 100, scnmsved and bumed i to the requnemants of his
Spar requireMents document.
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BRAMPTON ONTHRID LES4S3 Revizion: @ FMEA Rew:

The SFA bogrd is fabricabad weing Surfass Mourt Technolagy (3MT). This is 3 PWE ascembdy fechmalogy in which the COMponanta
ealdered fa the 2odder pads on the surface of the PYvE, The signdficant advantage of thus lechnology |= 1o enabie the pafts on the board to
mord denssty packed. In reduce ts owerall veluma 2nd waight of te assembly.

Thi: assarnbly process is highly automated. The partx ans mountsd o the Bogrds UEing o complter cortrolled “pick ang placs™ machine. |
subsequent saldgring oparation is performed USiNg & balt futrece, in which the tima and temperatve tharmal prafile tat me PWE arzembly |
=ipsed 1 ig bgrtly cortrolked and aptimbred to ensure proper pant soldaning attachment. Tha astembly is manufsciurad Under documantsd
praceduies and Juality comrols. Thesa eontrole are exercised imughout the assembly, nspection and testing of the unit, This M5 pae tor
includes wordmanship, Gomponent mounting, SGigering, and ool CoaUng to areure that it |5 in sccardance with e NHB 3300 standarmt

The SMT line umed For the SPA PR azsemipy has undergane A full qualificabon program, and agsembkas preducad on this line are use:
cther space ProgrEms.

Test:

QUALIFICATION TESTS - The SPA & subfactad to the follkning qualificaton heching:
VIBRATION: Each axis of tha OM ks subjectern te Fiight Acceptanse Vibraton Tes! (FAVT), Qualtfication Acceance Vibraton Test {DAVT).
ard Qualification Vibration Tests (QWT) in ccardance with the SPA Vibration Tant Procedurs (B25585). The laved ard duration for FAYT is e
per Flgura & and Table 7 of 825585 the javal and duratiss for QAYT {5 as plrFingandTam:?nme& the leved and durstion for OVT
@ per Figube & and Tabh of 525386, A the and af the tres sucoessive random WERoN test in ek wxis, both directions {+-1 of gzah of the
i b subjected lo a sheek pules (86t 3¢ per Figure B of B25586,
THERMALVACUUM: OM TVAC Tast s in actordanice with Figure 5 of b SPA TVAD Test Procsdas (BZE508), with fu
Functional/Parammetnic Test performad at levids of +B8 degrees G and -36 degress C, and non-aperating at -B4 degrees ©. The Ousiification
vicLurm levels during TWAC is 10108 torr of eeey. Tha fotal teet duration m 7 172 cyoles. The OM SPA i aublecisd o a mmmum of 1000
hacirs. of lifs hesting and 1000 povwer OO oyvehes, )
EMC; The QM i subjected to EMC Teeting flaste CEMM ACENI, CEOT, 0801, CEOP, C506, REQD, 502 ax RSO3} In acoordance with the
SPA EMC test Procedure (825477) based on MIL-STO-4814.

LUNIT FLIGHT ACCEPTANCE TESTS - Tha FIM SPA iy subjected i the follswing ecceptance testing:
VIBRATION; FM Actaptanes Vibration Tast [AVT) in sccondance with the SPA Wibratinn Test Proceduns [S2650), with kel and duration se
par Figura § and Tabke 2 of A2ES05
THERMALAVACUUM: FM TVAL Test is in aooordance wits Figurs G of the SPA TYAC Tast Procedure (EPERA], wiih vl of +49 o
and =23 dagress C for a duration of 1 1/2 cycles, Tha vacuum kevels during Acceplanca TVAC Testis 1X10-5 tarr ar less 99"'

JOINT SR TESTS - The SPA is bsted as part of {he joints (ambéent and vibration tests only). The ambient ATE for tha Shedder Joirt,
Etberw oirtt, and Wrist Joint are as per ATP 2004, ATP.2003, and AT 2005 respactively. Tha vibration test for the Shoulder Joirt, and Ebow
of Wirist Joird are a5 per ATF 2002, ATF 2004 and ATP.2008 respmctively. Through wire funsticn, comtinulty and eledtireal isalatian teats ars
parformed per TR 283

MECHAMICAL ARM REASSEMALY - The SPA's/\Jninta Lndargn 3 Mechanical amm suggrslion stage where elacirical checka are performas
par TP200T. :

MECHANICAL ARM TESTING - Tha autgaing Spit-am is canfigurad on the Strongback afd the Mangakator Arm Checkout s perfarmad
per ATP 1932, .

FLIGHT CHECKOUT: FORS OFS Checkout (al vehick) JSC 1607,

Inspeaclion:

Linits are manufactuned uncar documented quality conirols. This controls ars assrcitod Hiroughout Kouig procurement, planning,
recening. procassing, fabrication, assamidy, testing and shipping of the units. AMandatocy inspection ponls ae mmployed abvarioos stages of
fabncator, assembly, dnd st Gowrnment sourcs (nepscton |& iwoked At vanys control Jevels.

EEE pars inspection is performed ds reguined by SPAR-RMS-FA.003. Each EEE part i QAT 3t e peart doved by the requiramsnts of Hy
pnlicabin spacification. Al EEE parts am 100% s=resnsd and bumed-In, s 2 minimum, & required by SPAR-RME-FA 009, by the supplier.
DPA in performed a3 required by PA.OGS on m mandamly ssiectad 5% of pants, maimum 5 peces, miimum 3 pictes for earh lot numbardale
cade of parts raceled, ANl Sovily devices ane subjected tn 100% PIND, Wire is procunea to specification MIL-W-22759 of MIL-VW-31 281 and
inspacted ard ested to NABA JSCME0E0 Standdrd Numbar RSA, . )

Recetving inspaction venfles that 2l pers received are ag identified in the procurement docurments, that ro pysical damage has cocurmed fo
Parts duning Shpmang, nat the receiving Joouments provite sdequte iraceablity Information st sersenny daia clnarly Idertifies accaptabe
parts ;

arts are inspeciad throughout manuiadure and aasembly & appropnate to the manufacturing stage COmpinted. Thass inepaciions include:
F Prntad curcyit bmtrrun;glmpecﬁm Fer trevhk separation, ::qug- and sdaquacy of plated through holes, comperant mownting nepechicn far
cormest soldering, wire looping, smpping, sic, Operiors and Nspectors are tranad and sertified 1o MASE NHE 5300 4/3A-1) Standard.
Canformal esating inspecton lor sdesats pracaaing is parformed using okraviolet ight mchniques. PG Bna!'d insialiation Inspecticn inc
¢hechs for corect board inxtalation, sigrynant of boards. propes connector contact matirg, wire muting, strlp_prlg o_ﬁldres ato. Fost P.C.
Board insdaltrtion inspesticn inchudea cleanliness and workmanship {Spargovernmant rap. mandaiery inspection paint).
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: Unit Pra-Accaptance Tes! mgpmchion, whith inchudes an audit of lovwer ber inspection cOmpledian, 4 built configuradicn verficanor: 1 as
Shrsigis e imandakory (nspection paint). A unit Test Readiness Rewiew (TR Wich includes. venfleation of fest parsonnel. test documents,
test equipment callbrtionAmlidaten stalus and rardware conflguration ¥ convened by DA in cenjunction with Enginsering, Reliatwty,
Canfiguration Condral, Suppler a3 applcabie, ard I QOWNTITSNG reprsaritive, por in te st of ary formal tesling (Acceptares or
Qualification). Unk leval Accaptance Testing (ATF) inziuden ambaer parformancs, thermal and vibrtion tesiing (& parigovammant rep.
mandatory Inspection poirt}.

Intagratien of unit Ls Jort SRU - Inspectians include grourding chcis, cennedons fr bent or PLArhAck contacts, visus, cleandiness.
Nt eannmct wiring and power Lp test to M approprate Joing Inspoction Tesl Procsdurs TP}, Jewnt lawsl Pre-Acceptance Test Inspachan,
inclurles an qudit of lower tier inspaction compiztion, s bull configuration venfication fo a5 design eic. Joint lavel Accaptancs Testing [(ATF)
-includes amomnt and vibration testing (Sparigovemment rep. mandalary inspectinn pairt},
Meochanical Arm Resssemby - e intagration of mechanical ann subsssambing o Form the assembled am. Inspactions are performed ot
ich phaea o imagration whish nelides siecirical chacke, rOUQN wifing shocik, wiring rauting, interfuce connmctors for bert ar pushback
contagis etc. Mechanical &mm Testing - Strengback and Rat fioor ambient performancs sl (Spargovernment rep. mandetory Inepectlan moeing).

OMRSD Offline: Powsr-ugp arm. With Brakes ON verify Sk RITE sladus,

BRAMPTOM CONTARIO Lesara

DMREED Online  Mane,
Instadatan:

CMRSD Onkne  Powmr-up anm. With Brakes DM werify Brake BITE stahys.
Turaround:

Zcreen Fallure: A: Paza
B: Pass
G Pamm

Crew Trainimg: The crew will be idined L wm RMS pawer to off If brakes £3 o stoo am.
Crew Action: Select Backup,
Oparational Effact: Mone. Arm will not sop automatically after 3 subsequent failure, bk Ribure will be annunciated. Backup svailabis.

Mitsion Oparain ol eas tren vemisr rates within approaimately 13 R of gruciure by cyeling Direct Ortve Switch. The Gperator must De st to delect tal
. Constraints: the & m rasponding propeny ta sormmands vie window andior COTV views during all anm apersbions.

pRrevals:

Jactional Graup Marme Patition Tetephare Cate Sigred  Bialus

i Hiftz, Miche ! SPAR-BRAMPTON Systama Engirmer 54 peMarsa Sigred

nlinbily Mulgaard, Lena / SPAR-BRAMPTOM  Rafiability Enginoer 4590 oGharsa Sigred

"ogram Maragarmenl Offiz  Rice, Craig / SPAR-BRAMPTON Technlcal Program Manager ol DEMarss Sigmed
Jbsystem Managar Glenn. Gearge / JGG-ER RMS Subsystemn Manager (38 4631516 3DMarsd Signed

schnical Manager Alllson, Ron ¢ JSC-MVE RMS Project Engineer J5C (M1 453-3072  DOAWGE Seqmed

Fri v sd rrcens Brssmawcd Cotal, DAGD fT-pe e BT _Srmd Foifrwibh  (EMIGII-FPT FORAGE AL orrT Lon
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