SPAR - BRAMPTON ($89) Critical items List SRMS

445 AIRPORT RD

cIL Rert: 2701
BRAMFTON QNTARIC LES4)3 Revision; 0 FMEA Rey:
. System: 5RMS
Subsystem: ELECTRICAL SUB-SYSTEM
Sssambly Dens: Ssrvo Powsr Amplifter
Pant Numdeer{s): &t 140F1177-3 S40F TS
Ham:
Funclion: Cenirai Progessing Unik Assambly Frovides hardwaare snd sofftwars necassary (o implement seno control loops,
caontrol oparation of ha Analeg IF, Digital UF and MDA beards and cammmunicate
wih the MCIU. Provides PLL and kame gyne BITE as wal as 2 Fardasng
watchdog tines b monflor alth of mecocomputar el
Draital Intarfara Azsarnsly F!EEH:"_ and loady command data 1o CPU. Cenarstes peailion sncader cinck and
TYNC MNgNals, PrOCELLAE. Rostion ancoder data and extarnal fiage and xasambles
roaburn daty har Hoarsumiesion be MCIL.
Failure Mode: Loss of Frame Sync signal to CPU or entire SPA.
HAW By, Sevwen Failuns
Criticality: 2 1R
Mizzion Phaze: Orbit
Cause(s): Cantal Processing Unit Assambly Losa of frarma syma signal
Dighad |mtarfaca Assembhy Losa of frarma syne mignal.
alure offect on
unit/end Mam;
Frame mync proceaaing is lost. Frame sync BITE will catect snd writh Al 1'8 13 e inpidt ahfl reisters. R sl deta hor faiked oad will pe all
O's. Jounts toward wrisk will hatt. At pawarup, EPA will nol cemgdale sitialotion. SPA will nol releass power-on reset bo inpt and rehuin gt
wordd BT registers. Rwbum data for failed joint mnd for joints owardy wrist will oe a8 (X
Worst Cage: Lintspected moton. Joind runaway. Autobrakes.

Redundant Pehx:

ALGDDrERES ([0 SETE N System).
DOwrwct Dvvva and End Effacinr Mantml mods.
Bacxp D and £nd ENectar Backup relesse.

'stamtion Rationale

Daxign:

Decreln semiconducior devicns o specified bo ot leant the TX level of MIL-5-15600. Samplea of all pmcuned locrdale codes e subpcied
0o GeEructve phyucal anatyxs (QFA) 1o varky tha imegnty of the manutachring processs, Fartices Impach Home Ceiection [RIMG] Scresning
u performsd on mecrxartuits, oot o ared diociics therd sk mourtle It & poeckege with an intemal cvity consiruchon. The puposs of the teat
o wiect koo Parteles in the packape, usoally resuling from the asceambly procesa, Device siress avats an carated in sccondancs with
EFAR-FUS-PA 003 irvd warifed by design raviey,

Cto-aaitory & Subiecied to e same Quatly and pRICAIoN Qorirols &5 ARE(AG L gLACrets BemKEoUETan.
Remctrd bred SpAcnr nad in e design s selacted from established reliabiity (ER) types. Lita somotaney o iexesrsed By snsunng

that sl ARcWaLM BT kevtts ane derated [ accomence with SPAR-AMS-PA003. All peramic snd sectonytic copecions Bre routinety
aubmhed | tpctng e inapabhion i BECORCANGS WM the requitemants of MEFC-STD-355,
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AT P

Test:

Tha SPA board is fiiaicaied using Surface Mount Technology (SMT). This s m PYWE assembly lechnology in whigh the companants
salrtered o the selder e an the surface of the PWE. The significant advantage of this lachnolagy is o anahle the parts on the board to
mard denzaky packed, ta reduce D averall volums and wsght af the assambly,

The assembly process is highty automated. Tha gans ara MotiNted on the boards Lsing 2 computer contrellad “pick and place” machina, T
subsequent soldering operation 15 perfomed using a belt furnace, in which the time ard temperature thermal pofie bhat the PWE azsembly &
supased In is tightly controlled and aptimided to ensura proper part soldering attachment. The assemtly is manuiaclured under docurmenied
procadures and quaity contrals. These comtmds are exergised throughout the arsambly, Ingpection and testing of the unlt. This InEpection
includes warkmanahip, somponent mourting, soldering, and confonmia coatiog o ensure that it is In Bocorgance with the NHE 5300 standand:

The SMT lina used for the SFA FYWE assamby has undergone 2 full quaifestion program, and assamb/es prodused on thes line ars used
othar space prograrnes.

The cuzud beard design has bean reviewad |o sneumn adsquate conductor wisth and separation and to confim appropeiaba dirvarrsions of
Salder pacds ard of componant hald provigians, Pats eowurting methods are controlled in sccordance with MSFC-ETD-1 54, MSFC-5TD-13
and SASD 2EFA7S1. Themy documents raquire approved maunting methods, Stras rabal end companent securty,

QUALIFICATION TESTS - The 5PA 5 subjetted to the following qualification tasting:
VIBRATION: Each axia of the QM Is subjecied to Fight Accaptancs Vibration Test (FAVT), Qualilcation Accapmncs Vibrhon Test (GAYT),
and Chwalification Vibration Tests (VT) in acczintares wilth the SPA Vibrtion Tes! Frocedurs (825588 . The level and durstlen for FAYT s &
per Figury § and Tabke 2 of Q28586; the el end curation for QAVT s 38 per Figure 7 and Table 2 of E20586: the M and duration for QWT
&s per Figure B and Table af B29558. ALtne and of iha hrs succassha rindom vibration test in sach wat, bath directions {+/-) of 2ach of the
s 15 subjected 10 3 shook pulse sl @5 per Figure © of S2688%.
THERMALWVACLLUM: OM TVAC Test is in accordancs with Fiqure 5 of the SPA TVAC Test Procedure [EES5a8) with full
Funciianal/Farametric Test performed af ieyels of +50 déiees G and <30 degrerd C. ANd Ran-Goerating at <53 denrees C. The Quifissiion
vazUUm lavele during TVAC i 1010™-6 torr oF leas, The total test duration m 7 172 oyclen. The M SPA s subjected k2 @ minimum of 1000
hourg &f Be hesling and 1000 power CrrieOF Gytles.
EMC: The QM iz subjected bo EMC Testing {tests CEOUCEDD, SEAY. C&01, £502 S50 RENZ, RS0Z. and RE03} in accordance with tha
SFA EMGC tast Procecune ([B26377) based on MIL-STD-4614.

UNIT FLMGHT ACCEPTANCE TESTS - Tha FM SPA is subjectad ta the fallowing scceptanca testng:
VIBRATION: FM Acceptanics \ibration Test (AWT) I acowmancs with tha SPA Vibration Tasl Procaduns [A25535), with et and duration a5
per Figurs & and Takde 2 of 326555,
THERMALVAGCUILIM: FM TWVAC Test is in acoordance withh Figura & of the 5P TVAC Test Frocedurs (Z26588), with it of +48 uegy.
and -25 degrees C for 3 duration of 1 172 cycies. The vacuum levets during Accaptanca TWAL Tesl oy $2010™ -5 torm of less.

JOMINT SRU TESTS - Tha SFA ia bested ax part of the joints {amblent and vibation wegs anty). The ambient ATE for tne Shoaulser Jsini
Eftxcrw Joart, il Yutrmsd Joatt e ax per ATP 2001, ATP 2003, and ATF. 2005 respectivety. The viorstion west for the Shouider Joimt, and Elbay
o Wi et prw oy par ATP 2002, ATF. 2004 mnad ATF 2005 respectively. Thiougn wine function, Sonti hully and aiecliisal dalabon tests ans
paTormred p TR 283,

MEZHANICAL ARM REASSEMBLY - The SFA'E Jginds Unoergo 3 meshanical Amr inbegration slage whers sectieal thecks are perfarme
par TR 2007

MECHANMICAL ARM TEETING - The angring spit-arm g configured on the Sirongbeck and tre Manipulaier & Sheckout is performed
p ATP 12

FLIGHT CHECKQUT: PORS OPE Checioln (2l vehicles) JSC 16067

Lindy ey manufaciured under documented quality comroba, ‘Thass controle 3 exercissd thmughoul design procunsmant, planning,
RCANNG . proceenng, fabrication, sxsambly, tesiing and shipeng of the unde.  Mandstory nEpechon oIt aE AMpky] 3t vaious sapes of
Tl wapeialy W bes? el Trreey! Sl NSpaction b ek af varouss eissbi! e

EEE purts raspmciaon s pertormed as required by SPAR-RM3-PA.003. Each EEE part is quakifed at the st evel to the raquirermaents af b
aopecatie apcfoeabon. AN EEE parts are 100% sareernsd ahd BUMud-in, 45 @ minirom, i requined by SPAR-AMS-PA DS by the mgpipler
DPA w papricxtrad i meuited By PA_DCE on o3 andomiy salecied B9 af pans, mandimuem S peeoss, Minimum 3 Moy for saek (of numberidate
cxxhe of parts recarved. Al cavity devices e subjected 1o 100% PIMD. VWive ta procuned 1o spechication MIL-W-237 58 or MIL-W-812331 ard
rapectard ot bk 18 MAGA 12CMB0S0 Siaraand Mufmber S8R

Recarvrg rpactor verifies thet Al parts recefved ane 25 idemtifed in the procurement documents, Wt no pinyscal cemege s occurred b
Pty duing khprnant, tert B raeliang SOELMWNES Pravide soequabe traceability indormation and sireaning ok oty denibfies aocoeplabl
parts

Farts o mpectad throughout manufacture and aszembly 29 approprrate b he manufachuning stage completed. Thess mapactiors ineluoe,

Primted croui boand irspection for reck separation damege ard sdequacy of plated through o, conmp el mgurhng et for
ConTiect SO, wire Keping, Srapping. st Cperators and inepaciors are trained and catified to HASA NHE S300.2{34.1) Sandsrd,
Contormal coating inagechon for sdequaie pracessing i parformed wsing uiravialet lghl techmques. P.C. Boand irsdallaton Inespection inc‘
checka for eormect board mstaliation, ARATant of DOATH, PrOpET CORPACIOF COMAC MEting, wirs routing, slrapping of wines etc, Post P.C.
fcars insalbrhon mapection Inchcies cleaniiness ad wirkmanship [Spargovernment rep Mandalory Frspecton point}.

Praparp:
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SPAR - BRAMPTON {SS5) Critical Items List SRMS
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¢IL Rer: 2701
BRAMPTON COMTARIO LES4I3 RAavition: 0 FMERA Rev: O
. Urk Pre-dccaptarca Test inepachan, which ingiodes wn audd of b tler nspaction comphrtion, == built samfiguration vailicaton to s
gesign ic (mandetory wapection poirt], A unt Tesl Rexdinesa Review [TRR) which iNcludes varficaton of 31 pEracnndl, e documints,

berst equipmant calibruticnvalidation status and hardware configuration is convenad by QA in conjunction with Engihasring, Relmbllity,
Configuration Contral, Suppller as applicable, and the pOVAMMEET MpEsatadve, pior bo the st of any formal aarng (& Coaplancs or
Guallfication}. Uret kevel Accaplance Teating (AT Includen smbiont performance, thermal and vibration Yeling {Sgar/govemment rep
mardamry Inapacton pont).

Integrahgn af unk ta Jairt SRLU - Inapectiona include graunding shecks, conneciors for bent of pushtack canbacts, vieual, chaniness,
IMterconnest wahg and pouwssr Up tet b the appropriste Joint Inspection Test Procadurs (ITF). Joad kevel Pre-toreptance Tegl Inspechan,
[Mcludes an audd of kewer tler irspotion completion, a5 il configurates wrilicabon to 83 design ate, Joind kval Acceptanca Taeuting (ATF)
ireiusies ambard and vibratiaf kesting {Sparigovemement rep. mandat oy irepection pant).

Mrchanisal Am Reassembly - ha Integration of meshanical sm subassamblies ta form the 2ase mibked am,  Inrspeclions are performed at
sach phasa of nfagration which includes siecirical checlems, Hrowh waring shocks, wiing routing, interface gonneciors for bert or pushback
rontpcts @i, Machanieal Arm Testing - Srongback and Nt floor Bmaant parforrmance best (SERrigovemyment rep. mandatary inspection palet).

OMRSD Offline: Power-up arm. Verify na ABE communicabon failures or BITE emors.

OMRSD Online Hona,
Instaliation:

OMASD Online  Fowar-up am. Verfy no ABE commuricalion fulluras or BITE armes.
Turnarisind: .

Sereen Fallure: A: Fass
B: Faag
C: Faas

Crmw Traiming: The onew will te rained to aiways oosarse whethar the BT i resgonding propeddy 1o commands. I it s, appty baakms.
Grew Action: Selecl Direct Drive. Use EE Manual Moca_ SingleDimect Drive switch should be putsed fo mairtain proper refes.

Operational Effect: Cannot usa compuier supported modes of pperation. Autebraks. Direct Qrivs and Backup aveilable, EE auto mode 15 unavaiable. Arm will
not alop autcrmatically if felure af the aits brakes system has previcily eccurmed, Bradrs can b apnlied manLaty.

. Mission Ciperate under verredr rates within apgrosamately 10 ft of structure. The cperator murst fm abin th delecd thal tha armn e responding property 1o
Constraints: commands via window andior SOTY views during all anT cpersbons. Auto Urapscisries musl be desigrad to ome ne closer than approxdmatety
5 i from sbusdure.

Approvals;

Functional Droup Nama Position Telephone Date Signed  Status

E nearwaar Hittr, Michanl / SPAR-BRAMPTON SysiemEs Engunssr 4534 DEMearas Silgned
Reluahilty Moigaard, Lana F SPAR-BRAMFTON  Reflabdity Enginesr 4250 OEMarsg Slgred
Fogrem Managament Offic  Rice, Crlg / SPAR-BRAMPTON Teghnical Program hManager L L°rd OEMarad Slgred
Eurryslem Manaoer Gilann. Gaoma [ J5C-ER RMS Subsystem Manager {281) 4831516  30Mardg Sigred
Teannizsal Marager Adllson, Ron J JSC-MVE AMES Proiect Ergrl.llr JSC (F13) 483-=3072  (QpADrad fgred
FETE Wlecseart Ariuatvick Lomd Dant F Sre-mcé B Trmy ElLin iR ' Y R L ST T W
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