SPAR - BRAMPTON [SSS} Critical Items List SRM3
445 AIRPORT RO

CIL Ret#: 2766
RAMPTON ONTARIO LES443 REavision: 0 FMEL Ray: 0
. Syctam: SRMS i
Subsystem: ELECTRICAL SUE-SYSTEM
Assambly Dase: Sarva Power Armplifigr
Part Numberns); S1140F{{77-3 S114QF1177-5
Ibern:
Functiar: Motor Orive Amplifier Assembly Provides motor voitags hased o demand from Behometer elactionics.
Commutatesn the molor arve viliage. Frovides hardware cument limiing, srake
e, et crvm funciions and snaniey baskup drive. Provides BITE circults angd
BITE verification for MOA,
Diagitel Inerface Azgembry Racaives and loads command data o CPU. Generstes poRtion ancoder ook and
W NGNAE, proceases pevdion sncoser dats and exdarmal fage ang azsembnem
radurn data for ransmisaion o MG,
Failure Mode: Falge Commutator BITE,
HW Fune, Seoreen Failures
Griticallty; 2 1R
Micalon Phate: Cren
Causeis): Digtal Inerface Axsambhy COMMBITE faiked active.
Commuation BITE fag failed actrm.
Moar Dirve Amplifier Asgsmbly Cormmadator BITE g fails active.

#Mect on
wm:;
Commutatts BITE bits are set, MGIU Autobrakes. Loss of COmpLUEe supportad mModas,

Worst Cany; Lok of mession Loas of computer SURRaMA] modes.

Ledundset Priha: Dt D
Backup Dnvy

terrtion Rationake

D xign:
ﬂmwmmnmmmmmwmﬁwmmm. L pxpeitary 3 MCTREART Y &RGLFNG
that sl shcwaion ETESS iEvits 9 daretad In A0C0MTANCE WA BPAR.RMS-PA.COD. Al ceramic and slscinaiylic capastor: oo trhinely
BUDMCIRS 10 FEADOTARNS Urspaction i adsamiance with tha requicemants of MSFC-STD-355.

Fand Fregramimibne Gabe Amaya {FPGAS] and the Emor Detetiion and Gomaction (ECAG) W saTi-CUGam mcrosirsits in which the basis
SN hunetonil siemants s deeirinad by the manuTaghrer, The intertannection of thamn sements & Hen Cyustomized by Spar L frovce tha
fancopneilty of the COMoORNR] Microcircut. Tha design UHEZEs provin Sircut techninuim and i mpementsd usng CAMOS Wehnoegy. The
SRCTDIOTY CDEBOME B! Ow Péwer ind hare he dence doss not experience signiicant cperabing straus. The technology is matre, and he
G irnch MiskinNTy in vl doCurmeriied All siesses s additionally nequed by dersting e specesnte pRrEMELNE N A05OMENGE with
EPAR-RNS-PA QO3 and verified by design raview.

Trus BROMIRC s 8 BiQIfcant Advantage in that B red e the guantity of discreta Farts requirsd in th assembly ded Ams the complesy of
tha VR and! remulis in significant weigh and volume sainga. This type of aem-cusion gort fas bearr Macorssiuly Lsed in oer Space
SppicEboT.

The parts e cualded Lo s ity of the sppicatse speaifcaion. Treey she 1004 Scresned Ind bumiad il ik s Mguinersnts of this

Snnr rauaremesy dexnmenl,

ared;  138ep38 by Fung, B Suparsedes: NA
RMCIFl ™ . AQ3R .
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Trm 3P4 board is fabricated using Surface Mounl Tachnalogy (SMT). This s w PWE aszembly tachnalagy In which the camponents
sokdered io the solder Cads e the surface of the PWE. The significant advantags of tis lechnoeey is to anabke g parts on Ihe baard 1
Mare danssly pached, 10 reduce to ovarll valume and weight of the Assemily.

The assembly procees |5 highty auvtometed. The Parta are mourted on the boards uxing a computer e mtmliad “prezk mng plece” maghine. T
Fubiyuent soiMmng cperation o performed USing a bell lurees, in which the tirm and bemperatee tharmal profiie that the FUYE gxsambly (3
exposad 1 iz tighlly controlled ang optimized o ensure proper pan soldenng attechmant. The assem by 13 manyufachured undar dacumented
Procedures and qualky sonirols. Thess controks afe exarcicéd throughaut the assembly, inspection and Imsing of the umit. This inspection
includes workmanshp, companaent mounting, soldering, and conformal Castng to sheure that |t |£ n aceavdance with the NHB 5300 standerds

Tong SMT line ysed for the SP& PYWE aumembly has undergars a ful qualfcation program, and assembline produoed on fhis lins are Lread
ather space programs.

Tast:

WA paCEhon |

QUALIFICATION TESTS - Tha 8P4 i subjectad to the foticwring qualification asting:
VIGRATION: Eagh eds of the Sk is aub lo Flight M&Eﬂtlﬂ:l Vitration Test (FAWTY, Cyallfication Acchplencs Vibration Teal (RAVT],

s i3 subjnct=d 10 @ shock pubse test 85 por FigLre O af e

THERMAL/AVACULM: OM TVAS Taet is in accondance with Frgure 5 of the SPA TVAC Tast Procedure (SIRSAR, wih full
FunttionalPammetic Test performed at isvals of +60 degress C wnd -35 dagrass C and nen-operaiing at -G4 degress . The & walificanon
VacLum Kvals during TYAG is 1X107-6 torr or less. The total test duration is 7 1/2 cyches. The GM GRA is subected o & minimum of 1000
Pours of lifa teshng and 1000 penwmr Oin-CHT cyoles,

EMC: Tha QM subjecied to EMC Teating (tests CEQ1/CEDS, CEOT. CSM1 L CB0Z CEDE RECZ, RSOZ, and RSM3) in nocordance with the
SPA EMC test Procadure (826477) based on MIL-STD-4514 .

UNIT FLISHT ACCEPTANGE TESTS - The Fi SPA Is subjectsd ta the following scosntanca testing
VIBRATION, FM Accaptance Vibration Test (AVT) In acoordanros with e SFA Vibmtlon Test Frocedurs [A2GR86], with level mnd duraton 25
per Figuie 6 and Tabie 2 of BREEAS,
THERMALMWACUUM: FM TVALC Test is in accorcuncs with Figure & of % 5PA TWAC Test Procedure [E2ESE) . with kevils of +39 d
w25 gegrews © fov a curation of 1 1/2 cyces. Tha vacuur bevels during Accepancs TWAL Tesl o 1 X105 Lo or s,

JOINT SRU TESTS - The SF2 i tented 35 part &F i vk (armbiend and vibration et only] The amblerd ATP for e Shauoer kit
Eteow Joat, andg Wna! oint am as per ATF 2001, ATP. 2003, and ATF 2005 recpesciivedy.  Thi vibreten 188l for e Showider Join!, 3rd Elbew
o WWRR! Joer ae A% por ATP.2002 ATR 2004 and ATR.2008 reapecthely, Through wirs hunchon, canonuly and sxectrsal woanan [esls are
pertormed per TR 283,

MECHANICAL ARM REASSEMELY - The SPA'R airts UNc&rge a mecharncal am imtegratian SsTage wher #ectical checks ans periormed
e TP 2>

MECHANICAL 4R M TEETING - Tha outgsing spiit-arm is canhgured on the Strongback and the Marpulator Arm Checkou is parformad
pr ATF 1932

FLIGHT CHECKOUT: PORE OPS Cmckout (all vehicles) JEC 16387,

Urdis atw rrsnwfachured ynder docurmented quality controls. These criroks are exercisad throughalt design procarement, planring,
M. procexing, fabrcaton, Bksambly, teshiry and shipping of the unlts. Marditory inspeetion points are amployed at vandus stages of
Pabricabeon. SOty 4l eal, GoVErNMESN| SOLNCE ITRPECHON B nvoed at wrious oontrol ks,

EEE parts wopmttinn iy parformad 88 required by SPAR-RMS PA O3, Each ESE port &2 qualified at the part keved {0 the requirements of the
PORCEDH Rmefrcatxon. Al EEE parte are 100% soreened and burmed-in, a8 & MNamum, & mequirsd by SPAR-RMS-PA_ 003, Dy thee supplier.
OPA m performed aa recparmd by PA.O03 on & NGO Sekkdbed 5% of parts, medmiam § placas, minimum 3 pesces for sach kKt numberidate
Gy Of DRITY Feceivend. ALl cavity Omnces arm aupjected 1o 100% FIND, Wine b procunsd 1o speanification ML 275D e MLV 281 xnd
RDRCHI] BNg hinkied to MASA JSCMENRD Standard Number 954,

Aecarang apection verifios that 2l parts racaivs are 38 identified in e procunemes docLmants, that o physicl danneye Mes oooumed o
Parte Dunfg: Shupment, thal tha seearing dacuments provide sdequate traceabilty infammton ang screening gata cleary idertiies acceptibh
[ Y

Fars nra wripecctad throughout manufacture and sssembly &6 appropriata to L ranutachsng atage compisied. Thesa ingpaclnnd incluce.
Princed Swcit Board indpaction for rack separation. damange and aoequacy of pated trough nolas, campsrent mountng inspection for

Cowtied poicherng, wirg loping, FUREDING. sif. Operators ard itipectors ara traned and certfied I NASE HHE 5300 4{34-1) Standard.

Contarmal coating inspeChon for adea Late processing id parformad using utravicist ight lechngues. P2 Board smstalition inepsctan |n|:lu‘

checks for comect board inatallation, alignment of Buards, proper connestor comact mating, wire outing, SrApRng of wares ete. Post P.C.

Beaxr! rtaliatent mypoction includes cankiness and workmanship (Spargovertimant rig. mandatory inspaction poanl}.,

e red:

1858p06 oy Fung, BIN Suparsaces: H/A
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Unik Pra-Acceplance Tas! inspection, whict inchudes wn audit of lcwar tier irrspaction compietion. ix Sullt configurstion verification 1 as

. design ete (mandatory imapection paimt). A Unit Tec! Readiness Ravdew (TRRAY which ncludes vanficstion of {5 personne), Jes; dacumanis,

test equipment calbrationsaldalion satus and hardwane configuiEtian & corwened by OA in conjunction with Engereering, Redabifity,
Canfiguration Comral, Suppler o epplicable, and the govertitenl reproentatie, prior 0 the start of sny formal lestng (Acceplaree or
Qualifization). Lnk kvl Accepsmance Testing (ATF) includes ambrnt performante. thermal and vibration tasting {Sparpovemment rap.
mandstary nepaction paint).

Intmgrahon of unif {o Joind SRL - Inspactiont inchxde grounding cheeks, connectors for bent or pushback confacts, vawms!, Geandiness,
intescanfiesd wiring wnd power U beat 1o tha apprepriate Jort Irespegtion Test Procsdurs [ITP). Joint level Pre-Accepianos Teut |napsction,
inchudes an audil Of lower ter Inspection completion, as bullk configuratian verificstion to g3 sasign ete. Joird level Accaptance Testing tATP}
nclidirs ambiint and ibration lesting (Spangeveniiant rep. mandatory inapection poink).

Mechanical Arm Raxassmbiy - the integralz of machanical 2 subazsemblias b form the assemblad s Ingpechiors are parformed
wach phass of infegration whigh Includes electrical cheds, thvough wiring chedis, wiring routing, interface connectors for bant o pushback
conticts stc, Mechanical Am Testing - Elrongback and fal Moor amibiert perfommance tast {Sparigovenmant rep. mandatory inspecton poit).

COMRSD OfEne: Power-up arm. Crive sach int in single. Venfy ha BITE or BITE vanflzation efrors. Wik bakes ON verlly no EITE of BITE venfication errars,

OMNSD Online  Mone,
lnstallhion;

OMRSD OnAne Powti-up arm. Drrve seich joint n singla. Yty no BITE or BITE verification sTors. With Brakas N verify no BITE or BITE werlfication errors.
Tumaroind: . :

Screen Fallure: A: Fass
B Pats
G! Pass

Craw Tralniag: The craw will ba airsd 50 akviys ohaanse whis e the wm i FespOndE proparty te commands. i & 1S1'L gpply Srakes.
Crir Action: Seleot Direct Orive. Singallinect Drive switch sheuld b puised bo malntain Brapar rl
=perational Effect: Compuer uppaned modes are lost, Autobrskos, irset irive s Hack-up e malabie, BITE Ovornda m avsilable by regaln computer

gupported madas,
Missinn  Hons.
Constraines:

wprovals:

nctional Graup Marre Posilion Telephons Cate Signed  Status
winadr Hiltz, Michesd / SPAR-BRAMPTOM Systarms Ervpreer LT OoMaras Signed
akilty Molgeard, Lena / SPAR-BRAMPTON  Reimbiity Enginsar 4500 OSMarse Sigrmd
aram Management Offie  Rice, Craig / SPAR-BRAMRPTON Tochnicat Program Manager 1= r) OShlarcg Sigrmd
osysten Manager Sheon, Gaorge [ JSC-ER RME Submpinm bisnager {281) 483-1618  30marpa Sy
chiicat Manager Aliizan, Ron / JSC-MVE BMS Projct Enginess JSC (T13) 4834072 (DApres Sggemd
tr o AhLimss dereriurs  Conss, Pawmd JIST-phots  Koms  Serwd Lr o war b hir L R R .

ed:  185ep26 by Fung, Bil Supsrascas: N/A
W e RMS&/ELEC - 495




