SPAR - BRAMPTON (S58) Critical Items Llist BRMS

3443 BIRPORT RD
CIL Refi: 2767

SRAMPTON ONTARID LESAJS Revixion: 0 FMEA Rew: 1

. Bystam: SAMS
Qubsystem: ELECTRICAL SUB-3YSTEM
Aszcamnly Oexc: Swrvo Powsr Amplifisr

Part Nurnber{s]: 51140F1177-2 S1140F11 775

aim; -

Functign: Motor Driva Amplifier Assemity ' Provides Moty vaitone eeed on demang from Laehometer alecronis.
Commutries the mater dive waltage, Provides hardwans currernt limiting, brake
drive, direct drive funshoms nd snabses backup dive. Provedes BITE glrcults ansd

BITE verifcation for MO A,
Failure Made: Efronasus latched Commutator Data,
HW Fune. Scrsan Rajlures
Critkeality: 2 IR
Mumion Phase: Orhit !
Caugeisy: Metor Dvive Amplifier Assembly Frime commutator dyta e (TTL_COM_DATA) filed on Curment Sensor FRGA.

Frime o redundant commutator d3ta o CFU ermronmous,

Failbure effzer on
unitiend fem;

Frime and fexundant atched commuator data will not sgree and will causs 3 false TGO BITE. Primae commigator deta Lo denand vitage
miid-uBITE:rmItmyammmgnmmammmmwanaDifeﬂnr'wemh-hn_

Worst Case: Loss of missaon. Loss of computer supparted modes,

Reduadant Patha: Direct Crive (Il Avaimble).
Backup Dive,

rtention Rationale
Design:

Freil Programmabie Gate Amays (FPEA'S) and tha Emee Detaction and Comection (EDAC) ars semi-apstom miGrocirgults in which the base
ceaign funchersl piemonts are deigned by e manufecture:. The tancannedtion of nese Aemants [ Hen cUsKMided by Spar o provide the
turctnnabty of the complated microcireuit, Tha deaign ulilizea proven ghoult technigues and mpiemented wsing CHMOS techrciogy. This
barchinoicgy opmcates 32 iow power and henoe i divice Joms ot &epanence SNIMCANE noerating wimeses. The Bchnology is matLra, and e
e crvic relianiifty s wal Jocumentsd, All siraasas are sdditicnally reducad by derating the appragnate parameters in accontance with
SFAR-RMS-FA DO ana verthed by design neviev,

Tha spprench has 5 significant advantaga I that i ranclcas th uardity of discrete parts requined in the assambly 3nd atso e complexty of
v PR el nesuits: in xigrificant weight and wolume saangs, Thia bype of sami-custom part nas been Suscsanlully used in oiher spags
Appihiahons,

Ther s e cuealified o the equiremants of the applicable specification. Trey one 100% soresned and bumed in b the feuirarnenis af this
SPar MegunTenis document.

. Superzedes: NiA
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BRAMPTON ONTARIT LES403 Ravigian: 0 FMEA Ravy: 1

Test:

Inapacricn;

The 5PA board i fabricated using ZSuriace Moynt Tezhnalogy (SMT). This in a PWA assambly tochnaingy in which the compaonents
enidersd o the soldar pads on the surfasa of thae PWE. Tha angnificant advantage of this techinology i to snabie the pars on the Board 1
mare dangely patked, to reduce t overall vaiume and wainht of the eEsarmhly.

Thil BERMBlY process is hagnly automated, The pans are mounted on the boards LUSNgG & ComEIS conmied “piek and place™ maching. T
subsequent soldering operaton is perfomed 3G 8 Lt fmiace, in which the time and mperafure thernal profie that the FWE ALY 16
ExXpoeed 10 is Hghtl controled end optimzed ks araure Proper pan soldening attachment. T assambiy s manuiactured Lnder [ LT T
prozedures and Quality conirobs These oontrols are axsrcisad thrsughout the accembily, inepechion and testing of the unit, Trus ENG{ex e
mclutes workmanship, earmponent Mmewsnting, selcering, and conformmd coating o ensure that & & i accathancs with tha MHE 5300 standards

Tha SMT line used for e SPA PWE iizsembly has undergane a full quaiificallon program, angd aasamblies progyced on this ine are used

ackder pads and of eomponent hold provisam., Parts MOURTING MHMNads e oontrolad in sccordanca wih MEFO-ST0-1 544, MEPC-ETO-1%
and 3430 2573751, Thess doauments require approved maurting methods, siress meief 2nd componant Sacifity.

QUALIFIGATION TESTS - Thee SPA B Subjaetod o tha Folhowing gualification tesbng:
VIBRAYIDN: Each avis of tha &M i subjeciad to Flght Aceeptancs Viration Tast (FAVT), Gruabfication Acteptance YVibration Test (AT,
and Quadification Vibration Testy [OVTY in sttordanes with the SP4 Yibralen Teat Procadur (520583). The Mye] and durstion for FavT i ax
par Figure & and Table 2 of B28585: e lmved and dyration for CAVT 16 a3 per Figura T and Tabke 2 af £oR8as: the laved and duration for QYT @
25 per Fiqure B ang Tas of SMSEHE. Al the and of the thres succeesha random vibration fest in sach was, bath directiona (+/-) of ach of the
a4 |5 Subjectad o a shock pulse fest as e Figure 9 of 526585,
THERMALNYACUUM: QM TVAC Test is in secomanss With F'ug.ra S of the 5PA TVAC Tes! Procedure (528588, wath full
FunctionalFarameirc Test perlomen ot imvmis of +50 dearess C and <35 degress C, and ron-orarating at -54 degiees C. The Guaklication
VECUUM levets dunng TVAC (g 43108 taft or loas. The total text curation is 7 112 cytdea. Tha QM 5PA is sublectsd to a minimum of 1060
hewurs of ke testing and 1000 power Or-0If cyclae.
EMC: The QM is miyectad tp EMC Testing fteste CEQI/CERS, BEO7, £501, S502. G506, REQZ. HS0Z, and RSN in secordance with s
SPA EMGC test Procedurs (826477 based on AUL-STDw3E1 A,

UMNIT FLIGHT ACCEPTAMCE TESTS - The FMSPA b Subjwctid bo the Tolking eccapmance tasting:
VIBRATION: FM Acceptance Viorabon Tast (AVT) i acoordanse with tha SEA Vibealian Teat Procedure (H26538), wath level and duretion as
Pt Figure 8 and Table 2 of o558
THERMALAWACUUM: FM TVAC Tesl in i acoomianes with Figure & of the SP4 TVAL Tust Procadure (E26588), with hvels of +45 deqr
ana -25 gegrees C for a dumabon of 1 172 gyoies. The vacuum mvais qunng Acoeptance TVAL Tast i 1X10~5 torr or legy. E'

JOINT SRU TESTS - The SPA is lectod 3% pat of the s (amesent ond vikrabion tests ontyl. The ambient ATF for the Sroulder Jaint,
Elbowe Joml, end Wrist Joint are 4a par ATP 2001 ATP 2005, und ATF 2005 respecivaty. The wortion test fof the Sheulder Jairt, and Ethow
or Woret oint 2re 36 per ATE 2002, ATP 2004 and ATE, 200 reapactively. Threugh wirk function, contnutty and electirsa: salanan s are
performed par TP 283

MECHANICAL ARM REASSEMELY - The SPA'S ants undergo a mechanical amm irtagraban slage Were SeGinice! ChECKE are paranmed
per TP 2007,

MECHANKICAL ARM TESTING - The eufgoing spit-amm ks configured on the Stonghack ang the Maripuiatar Amm Checkoul & perfarmed
per ATP 1R

FLIGHT CHECKIOUT: FORS OFS Checkout (alf venicies) JSC 18987,

Linita are roanufaciumed Lnger docurnented quality conbrobn. Thess ooRinols dre axarced threughaut desion procurement, planning.
FeaAng, proceasing, fabrication, assambly, Iesting i shipping of the Units. Mardatory irapestion peinks am Affidiayed at wirous slages of
HCOCatoN. Btadmbly, and tesl. Govemment sounce inspection o irrephed 2t vErious oontTol eyt

EEE parts mspection is pefformad ws meuiesd by SPAR-AMS-PA 003, Ewsh EEE part is qualified at the part lnml 1o bhe requiremants gfthe
appicable spaciication. All EEE parts an 100% pcreened and bummed-in, 49 a munmum, o required by SPAR-RMS-PA.DOI. oy the supplier
OFA & peTotned s requec by PA.O03 on a rancomly sskected 5% of parbs, mpomum S places, MMMuEn 3 piaecas for sect o numbericate
codke of party redeived, Al ooty carices g subjecied 19 1009 PIND, Vi o procured 1o spacification MIL-YY -2 755 or MIL-AW-81381 and
NA0eCied And Tester 10 NASA JSCMAEC Starchyry Numper 554 _

Facening Inspechon virifes that al parts received are a5 ientified in e procuremant dacumsnts, ha m phiysical damege hes cecurred to
PR GUMRgG Shuprrant, tral the meaiving dosuments provige adequala traceabikly eiformation and HreANing datm Claarty iderhifies acrmplabie

pars,

Fara am inspacted TroUgNoWt Manufacture and asssmbly ey approprits 1o (he manufaciuring Shige compldmd  These inspections include:
Prmted circuit board inspection for track separstion, denmags and adequacy of plated through holes, Eomponem mehng Inapection for

GOt saldering, wirk fonping, Stappng, eit. Operwions and inspeciofs are ttined and cwrtifmd to HASA NHB 5300.4(3A-1) Stancard,

Confanmal coating inspection for Bdes e prOCREEINQ & porfoned ysing ultraviet [kt techniqua. P.C. Bnard Wistallation inspection mclu‘

chacks for cormeet baars iredaliten. oligrimen! of beards, proper conractor sontist mating, wire routing, strapping qf wires etc. Post P.C.

Biard instariation imspection includes cleaninaxs and werkmanship (Spargowemment fep, mandgtoey impecticn POHIL,

reparmd:  DSAUGHT by MikE, Alcnas
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IRAMPTON CINTARID LES4J3 Redntaion; O FMEA Rev; 1
Uit Fre-Acceplanca Taet inspaction, which inchudes an aualt of kower tier mepeqiion completion, &3 buil corfiguration verifcarion b ay
design ete (mandalory mspection peint). A wnil Test Readiness Review (TR R which meluties verification of test parconnal, test doGuments,

lest equipment ealibrationivalidation Etatus and hardwans configuration ks carvened by QA Jn conjuncion with Engineenng, Rallabiity,
Conflguration Conmral, Supplier as appiizakie, and tha govemmant reprecentative, prior o the s1ant of ety hvmal testing (Accaptance o
Quaifieatien). Unit level Accepance Testing (ATR) ineludes ambient perforanca, thamal sl vibraton testing {Sparigrvemmant mp.
mangdatory inspection point).

Intgraiian of unit to Jaint SRL) - inspections includs grounding checks, connectors for bant ar pueshBack contecta, visual, eleaninegs,
intarcancecl wiing and power up best 10 e anpropriate Juint Inspection Test Procedura (ITF). Jaint level Pre-Acowptance Tes| inspection,
ingiucien an Budl oF [wer ar inspedction completkon, 23 Duil canfiguration verification bo 23 design mc. Joint lewel Aceaptaree Testing (ATH)
inCluges ament v vibrabon teting (Spargomvarment rep. mandebory Nepactiof pow}.

Mechanical Arm Reassambly - the infegration of rechenical arm subassean i to fom the ucembled arm. Inspections are performd at
2ach phass of integraiion whish includes &lectrical chmcks, through wirlng checks, winng rauting, imerface connecions for penl of pushback
cortacts e, Mechanical Arm Tesling - Strongueck and fat fianr amosent performancs fest {(Sparpovermmant rap. mandatary nspection pount.

OMRED OMline: Powsr-up arm. With Srekes BFF verify np BITE &mors.

OMRSD Online Moma.
Insiallation:

GMRED Online  Fowsr-up amm. With Brakes DFF verily no BITE amore.
Tumaround:

Schwan Failure: A: P
B: Pats
G Paops

Craw Training: The crew will be traired Lo alvays ohserve whether the arm i meaponding property to cemrmancts, IF  fant, apply Brakes.
Crew Attion: Salect Direct Dirve. Single/Direct Drm switch sheyid be pulses! to masTiain proper rares.
iperational Efect: Compuler supporiod modes are iost, Altobmkes, Direct Crive and Back-up Bro avaiabie. BITE Chaimige is avadable In FECEIT Cmpater

EUporbed modes,
Mission Mene,
Constraint=s:

provals:

nctional Group Mame Posltion Telephone Date Slgred  Shatus
{mra HAtE, Michasl Systams Engines 4534 150197 Sigred
L bulaby Molgasrd, Lena Ralmbiity Enginmer 4500 160eta7 Sigred
sgrem Management Offic  Tagsin, Ron Techricl Manager 47EE 1500157 Ergrimd
oeyntern banager G, George RMS Subsysiem kManags {81} 4231515 24Marcl S
-hiucal Manager Pk, John Teohnical Morager (150C) T35 I Marss Sigrwed

B T Y EA=—

Y it israrr Asertace  Cehid Dbt RAS TN Erd el {2 ) AP Tory Almass,
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