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. Syctars SRMS ]
i Subsystem; ELECTRICAL SUB-EYSTEM
Asgembly Desc: Sarve Powsr Amplifier

Part Number(s): 51140F1177-3 £1{40F11775
Hem:
Furctian: Gentral Prectessing Unkt Assambly Fresiches: Rardhware and software necesaany t implement san control |oops,

Conlrel sparation of e Anaieg UF, Digtal UF gnd MOA boards and cammunicsls
with the MCIL. . Provides PLL and frame sync BITE x= wail 35 2 hardware
Watchaog timer 10 monitor health of mlcrocomputer deen.

Aty INtarfacs &xmanbby Frovides Tachamaber mecitation, SCU sional fibaring, Phacs L osked Loap ard
Behemetsy caurtar Sirmuite to provide Measumd meter speed data 10 e ard
outer rate kugra. Pm-:mmwuwmmmHMbmmmw.

EFC #5V 3nd refarenons volto for BITE.
Fadurs Made: False PLL BITE Flag.
HW Furc. Seresn Fiilues
Criticality- 2 IR
Mizgion Fhase: Orbit
Chuse(t): Analog madacs Axvembly . Pérrrarmnt PLL BITE,
Central Procasging Linit Assambly PLL BITE faito wcive.

‘Aileire sMeet on
unitiend Heme
FLL BITE wircult fafsety indicates kam of lock. MCIL astchrales, Loss of computsr supported mogne,

Worsl Casa: Lisg of misaion. Loas of computer supparted modes.

Redundant Paths: Direst Drive,
Bachug Drive.

Retention Rationale

Design.

Fistd Programmable Sate Amays (FPGA's) asd B Ettor Dabection and Comeotion (EDALY are sarmi-cusham microcireults b which the s
dengn functional elements are desipned by the manufachurer. The IACONTACION bf thesa stamanty & then customzed by Spar o provide the
functionality of B comnphated Miciooiroul. Thae dasign wtlkee prven circuit techniques 3nd & implementsd mng SMOS technchogy. This
ERERROUDGY SRETEEG 3t Jow Dwer afd RO ther devios does el experitnce aigrificant cperRting stressss. The lecroslogy is meture, and the
beaic device reliabiity i well documenmied, All siresses are aadliorally radiomd by desating the approprite parameters in Sccaranca with
SPAR-FMS-F A 003 And verfied by detign review.

This approach maﬂﬂﬂmmmmtmhmwdmwtamummmamw-rdalmmemplmwar
the FWE and recUls in sipnificant waght and wiura savings. Thia type of semi-Custom part has been suscagsfully used in other space
applicEticns,

The pirts are qualified to the requinmentz of the applicable specification. They are 100% screenms wrc! bumeg in (o the requirements of this
Spar PaqUrRTents oocumeT.
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The SPA botrd ia Fabricateg using Surfece Mount TeChnalogy (SMT). This & 3 FUWE acsemiy tachnalody in whish the mponurﬂai
Saokdared Lo the sokder pads an the surfacs of tha PWE. The mignifieam sdvaniags of this techiology is bo enatia the panls an the Beard 4
more densely packed,  reduce i overalt yolume and waight of the LSy,

The assembly process is hignly sulemated. The parte ars moumntsd o the baawtls using a computer comrolied “pack gnd place” mactane TY
subgequent soldering aparanon is performed wsing B bett fumacs N whish tha tima ang temparature bhermal peafita that the FWE assambly i
euplsed b is tightly eontrolied and optimize 1 snsune proper part Sclgering attachment. The assambly | manfartned Lnder docurnanted
procedures and qualrty conmis. These coftrols are sxercised fhreughaut the assembly, Inspaction and testing of the whit. This nspection
includies warkranghip, companent mounting, sofdering, and oonfanme Coating to ansu that it is In atcordance with e NHE 5300 atandarngs.

The SMT line usad for ne SPA PWE sasambly has undergona a Rull quallfication program, andt assemblas producad on this ine Sre uEsd |
othar sfmce programs,

The circult board design hus been reviewad b ensure adequate conguckyr wigth ant separalion atd o confm Appropriate dimensisne of
Soidar perds and of CoMponent hold provisions. Farts masmting methods ara comtrelled in agcordanca with MSFC-3TD-1540, MSFC-5TD-1 34
and SASD 2573751, These decuments requle approved mauntng medtocs. sthess el and component ey

Taxst:

QUALIFICATIGN TESTS - The SRA K s bjacied o the folowing qualfisalion besding:
VIBRATION: Each axis of the QM is subjected to Fugnt Acceptance Yibration Tast (FAVT), Oakfieation Agoeptance Vieralion Test (AT,
and Qualifealion Vibration Tasta (QYT) in asoarsanes with b SPA Vitration T Procedyne (S2S568). The kevel and durehon for FAVT is &t
per Figure & and Tabée & of B2E385; the level and duration for CAYT Is 38 per Figure 7 and Table 2 of EG5GE: the sl and duration Ter DWT R
&% Par Figure B and Taiea of B2ATES. At the end of the threa succanaime rnddm vibmban bt i each ants, both dlmections {«1.) of each of the
i b sublecied 10 2 aivoddk pubie bed s per Figeune 9of 28568,
THERMALVACUUM: OMTVAC Teut ke in accordance with Figues 5 of the SPA TVAC Taxt Procedure (328548, with hut
FunctionalParamelric Test perfarmad af levels of +60 degrees C and =36 dagress £ and non-coerating 8t -54 degrees . The Suslification
vRcuum ievel during TVAL o 1 X10%-6 ber or less. The total test duration is 7 1/2 cycies. The OM SPA is submcted ko & minkmum of 1000
hours of [Ifa testing and 1000 powsr On-Cff cpeles.
EMC: The QM is tatyacted to EMC Testing (tests CEQACEDD, CEQT, £B01, S502, C506, REDZ, RE02, ard RS0 In asoovdance with the
SPA EMC test Procedurs (B28477) haced on MIL-STD-2812,

UMIT FLIGHT ACCEPTANGE TESTS - Tha FM SPA i cubfected 10 (he foliowing acoaptance lestg:
WIBRATION: FM Acceptance ibvation Tect [AVT) m accordance with the SPA Vibartion Test Procedura (B2E38E wilh level and dungtion 53
e Figura 8 ard Table 2 of 326568,
THERMALAACUUM: FM TVAC Tasl |u In aocardancs with Figum 6 of tne SPA TVAC Test Procedure [E25588), with keveis of +49 ¢
and -25 degrees © for 2 duration of 1 12 cyckes. Tha yacuam o5 durireg Acteptance TVAC Tesl is 120105 et or lase.

JOINT ERU TESTE - The SFA s tested a2 part af tha joints {ambient and vibration tests antyy, The ambient ATP far tha Shouder JOiNI,
Elbow Jesint, and Wiist Joat are as par ATP. 2001, ATR.2003, and ATP 2006 respcingly. The vibration test for Ine Shoulder Joint. and Elbow
or Wt Jow! e o par ATP. 2002, ATP.ZX04 and ATP. 2008 respeciively. Through wire Runction, CONINUKY and mechiml [sotatkon tests are

parfommed par TP 283

MECHANICAL ARM REASEEMBLY - Tha SPA/oints undergo a mecharnical amm irtegraten stage whrs Becncal Checks are parformed
par TP 2007

MECHANICAL ARM TESTING - The cutgeing spit-arm b configurad oot the Stronghack and the Marspalatar Arm Checkowt is performed
per ATR, 1832,

FLSHT CHECKOUT: FORS QPS5 Chackout (all vehicks) 1SS 16507,

INEDOE o

Units are manufachired yeder documented quality controls, Thitsa contrals sre semcised thmughout Besion pocunsment. planning,
receving, processing, fabrication, apxambly. tecting and shipping of the units. Mandatery InEpaction points are emploved at vanous stagea of
Fabricaton. nssambly, and bl Goermiment SOUrce INSpeciion & moimd Bt varcws control kvals,

EEE Pars inspection fa parfermec! gy required by SPAR.RMS-PA.O03. Easn ERE pod is qualfied Bt the part et o the requirements of the
applicable soecification. Al EEE parta are 100% screened ond bumexd-in, @5 8 minimum, 2 mquired by SPAR.RMS-P4.003, by the suppher.
DF4 i perfomed as requined by FA D00 e randomiy saiscimd 5% of parks, maxdmum 5 peces, mintmum 3 pleces for mach kit numbesdate
Conchl OF pArts recavid, 4] Crvily cevices mm aubectyd 1o 1009% PING, Yire la procured o spaciflcation M ILAM. 22753 ar MEC-WW-B1381 and
iNEpactad And tasted o MARA SECMBNED Starwtard Mumber SI5A,

Roceiving Irapecton verifies that al parts received an a2 Kentfiad in te procurement documants, st no physical damags has eecurnsd Io
PArts Junng shipetert, that the receting decummnbn provide edequate traceabilty inforination and screening dat chearty Kentifies anceptabie
pans.

Parts are inzpected throughout manufaciure and Bseambly 8 appropriate B Mo marutaciuring stage compleind. These inspections intlude:

Pranbed! Gireuit board inspection for ack separalion, damage and sdequecy of pored thmygh kol Sompesmrt mouniing inepaction for
comect sakienng, wire loaping, strapping, etc. Oparators arsd inapectors any trained and certified to MAZA NHE 3300 4(24-1) Standard.
Conformal coating inapection for sdequate processing fs perfomed wsing wiraviolel light teehrgues  P.C. Board insLation irrapectian inc
checks for comect boand instaltation, sigrment of hears, propsT Cofnecls cortast mating, wire routing, strapping ef wires ete, Fosl PG
Bemrd inalalghon ngpection ncludes clsaninees ang workmanship (S parigaerminand rig. mandmery inspecton point).
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Uinit Pra-Accapanca Tast inspection, which indudes an sldit of owar tisr iInspection complstion. as built configuration venification to as
GASIN MG (MAnGETy spection paink). A nit Tes: Readrmes Revimy (TRE) which Inciudes vetfication of bes! persannal, st docunments.
test equipment calibmtionfvalidation atalue and hardware configurstion is comeened by QA in conjunction with Enginsering, Reliabilty,
Configuration Control, Suppller 25 acplicatis, and the gowsmiment reprasentative, poor 1o the start of any fonma! festing (Accaptance or
Ciyelfication). Unit level Acceptance Teeting (ATP) includes ambient performance, thermal and vitration testing (Spargevemment rep.
mandatory inspectian molm).

tnpegration of unt to Josnt SR - Inspeciion: incdede grounding chacis, tonnecions (or SNt or pushick Gankbgts, visugl, sheaniness,
inkerconnect witng and power up tast 1o the appropate Joint (nspectisn Tes! Procedura (ITP). Joint level Pre-Acceptance Tast Inspection,
hncludes ar audit of Ipwer ther ingpeciion compieton, &5 bulll senfiguration veriiication to ms design Mc. Joim [evel Accaptante Tecting (ATP)
Inelodes ambient and vibrBon testing (Sparigavemment ep. Mandatory inspackion poent).

Meghanical Arm Reassembly - the integration of mechanical 2rm subsssemblivs to form the aaxsmblad amn. Inspedions are perfomned of
each phaze of integration which ineludes slastrical sheckes, thraugh wiring checks, wining routing, rterfaca connectors of bent ¢ pushiRck
contacts et Meahamical Arm Testing - Strongback and flal floor ambient pesTormance teat (Sparigovemment rap. MANZIENY inspettion paint}.

CMRSED OfMine: Fowsr-up anm. Wiy no PLL 81TE amars,

OMRSD Online MNone.
Instaltation:

OMRED Onling Fowsr-pam. Varify ne FLL BITE smees.

Turnaround

Scrven Fallra

Crew Tralning:
Crew Acihon:

Oparational Efect

I A Paxa

B: Paxa

G Paxs

The crew will be frained 10 Always cosers whether tie anm |s responcing property to commands 1T it eyt appiy brakes.
Setecl Direet Drive, Single'Diredt Drive Swiksh Should b putsed to maitan prope: rates.

: Lomauter suppored medes 2y [ost. Awtobrakes. Direcd Drive and Back-up e availabla. BITE Chvismos I8 avalabis to regain computar
SUpported modes,

Misghon None,
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"echrical Manager Alimon, Ran [ JSC-AVE RMS Project Enginesr JSC (713 4830072  DRApDIEE Sigrm
rrr e Alrsess Asretast  (0BM Dol fSXE-sE  RAL Sreus Fothon 688 (20 IURI-I9IY To MKIF L 0L
Tl 1BSapS by Fung, Bill Supepedns: WA

RMS/ELEC - 457



