SPAR - BRAMPTON (SS8)
9422 AIRPORT RD

BRAMPTON ONTARID LESLD

. System:
Subsystenm:
Assembly Desc:
Part Number():
Hem:

Functon:

Critical Items List SRMS
oL rety: 3177
Aeyision: 0 FMEA Rev: 0
SRMS
ELECTRICAL SUR-SYETEM
Gy Power Amplifier
Er140F1177 -3 LARE S R Ier s
Motar Driva Ampdilar Axsambly Provides motor vollags bassd on demend from lechomater secronics |

Commutates the motor drive vollage. Prvides hardware cumant imiing, brake
drive, difect dffve functions and enatees backup drive. Provicles BITE sireuie snd
BITE wvarificatizn for MOA.

Fiters 28 to EPA. Flkers sacondary valtages 10 positien encoder, commutstar
and tacharmester 50U, Provides Dackup rely b swilch motor 1o backup drve.

Fitar Board Azsambhy

Failura Mode: LOSS OF of degraded +-15 V 10 SFA andfor SCUL
W Fung, Scremn Fallures
Critcaliy: 2 1R
Mission Phase; Ol
Causa{s): Flter Board Assemoly Chagracad +- 151G power 10 SEL.
Loes of +153VDE or -1 30K e SCL.
MG Drive AL ABSEMOlY EFG +13W wipply faly undervaitegs.

EFC 15V supply fails undarvoltags.

Increaved rippie comtent an EPC » 154 or - 15 supplas,
bosa ol -15 VDT suppiy.

Legs of EPC +15Y and +10V,

Failurs affect on
unitierd ibam:

Worst Case;

Redundart Faths:

Loss of ar degroded power bo Signal Coneitianes Undt andiar the followieg SRA srcudte: twdn-tes band pass fters, A/0 comvwarer, DiA consartar,
error ampdliver, hardwane current limiter, direct drive decodens, cammutator data line filtering, mctar phaess comparxtors, Fursrnt sanss cinout
and ABE dxabus arfeers, +10V 10 commitatorn, posiion sncoder and within SRA o PVWR sl cyrmprd sgrmer circult may s be lost. Tash
hata may be comupt. PLL may ose lock. MDA gparabon may be kost, Direct diive may be kost, AHABE data retumed to MOGIL may e 06,

Ureppected motlon, Joint nmanay. Adtobrakes,

Aurtotirakes (ta Safe the Systam).
Chirect Do £ Avaitabie),

Ent Eftecior Auta moda (i Avallabia),
Backup Driva.

End Effscior Mansal mede.

_ietenti-bn Rationale

Design:

Ciserety semennoducior devicss am spactied to ot et the TX vel of MIL-5-19500. Samples of 2l prcured lota/daie codes are subjected
o estructive phyaical andlysts (DPA) to varily te integry of tha manufaciring procecsss. Paric Impact Noisa Datection (PIND) sereening
is parfTned on rmicrmcineutts, branssor and diodes that ane Modnted in d RaCKH0A Wih m_mmmmmnmumm.mmmnfl;mﬁtﬁ
1o delevt oo particles |n the pachage, usuldy resutting from the assemily pmcane.  Drvics altes lervmsliy sy clawraboed i ocOMIArGe with
SPAR-RMS-FA,003 and werifad by deann reiow. -

Resisiars and capaciior used In the desion am solsatod fram eatabliched relablity (ER) types. Lits sspachancy i incrassed by ersUring
(hat all alkowakie strees lovate ara daraed (N accomance with SPAR-RMS-PA QCS. ANl CARATEC X7 AHGITHIIC CapaG oS 3 routinely
sybjectad 1o radiographic Krspedtion n pocorgance with v requiraments of MSFC-STD-225,

‘repared;

185epis by Fung, BN

itnd- 1EARFGR 0731 FM
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Prge 1
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Tranaformers and nduciors are designed specifically for the application. These are torsid-wound and uties a Ferite cors matarial. G
af wira size &d of ingulalion retetiaks ensure thal the derating requiremants of SPAR-RMS-FA 003 are met

The SPA boerd i abricated using Sirface Mount Technology (SMT), This is a PYWE aszembly teshnology i which the sormponants an
solderad {o the sokder padis en the surfage of the PYWE. The significant advantage of this tachroiogy is to ensbia tha Farts op the boamd In b
mare densaly farked, i reduce o overall volume and weight of tha azsembly.

The assembly process is highty auterralad, The parts are mounleq on the boards ming & compiier controlien “pick and place® machine. Th
suEseqUent sokefing operalion is parfocred using 2 batt fumace, [0 which he e and temperaturs thermal prafle tha! fhe PYVE assembly i
eapoead o 18 tightly Gonfrodled and opm zed to ansure proper parl soldering utechment. The axEambiy i manutestured unce documerted
procacures and quality confrols. Thesa controls are exercised throughout the assembty, Irespection and testing af the Lni. THig Nnspecton
includes workmanship, companent Mounting, soldanng, and confamal coating to enswre [he! it i 7 sccordarea with e NHE 5300 standards,

Tha SMT line uead for the SPA PWWE aneambly las undergone a full qualification program, and assemblies priduized on thi s ane e ir
N APAGA SEOGramG.

The srcuit board destgn has been reviewsd o snsurs sdequats conducton width and SEpEration and & Lonfm appropriale denensions of
solder pads Bnd af compinedt Mk Movisions. Parts mounting mathods are contralled 0 aeoardanse with MSFC-ESTD-1548, MBFC-5TD-126
and SABD 2573751, Theae decuments require approved maunting methads, stress reiof and Gomponent security.

Taci: .

QUALIFICATION TESTE - The SPA i subpeisd 1o Hhe following quaification testing:
VIERATION: Eech mds of the QM B subjected to Fighl Ascepiance Vibration Yest (FAVT]. Qualfloation Accepiancs Vinration Tegt (QAYVT),
and Chalification Vibratlan Tests (QVT) in acoordance with the SPA Vikrgtion Test Procsdyure (326585), The vval and durstion lor FAVT is as
pér Figurs B and Tabia 2 of 826506, the level and duration Tor QAVT ks as per Figure 7 and Tanke Z of B2E538; the kvel und duration far GYT o
a5 per Figure Band Teble of 826585, Al 1ha snd of the three slecessive ramdon: wisrshion test in each axis, both directions [+/-) of wazh of the
dxié i3 aubjected o a xhock pubse tect o5 per Figure 8 of 526538,
THERMALAVAGULM: QM TVAC Tast Is In accordance with Figure S of e SPA TVAC Text Procedurs (825558), with full
Functional Parammric Tesl performed 2t ieyveis of +60 degrees C and -38 degress C, and ron-operaiing at 54 degrees ©. The Qualifieslion
vasLum leves dufing TWAC i 1201048 torr or less. The total test duration ia 7 1/2 cycles, The QM SPA 5 subjected to 2 minimum of 1000
hours of lifa testing and 1000 power On-O1T oycles.
EME: The M is subjected to EMG Testing (lests CEO/CEQD, CEG?, CE01, 2300, C506. RENZ, R302. and RE03) in arcidance with the
SPA EMC text Frocadure (B25477 hased an MIL-STD.d614.

UNIT FLIGHT ACCEPTANCE TESTS - The FM SPA is subjected to the following accemtance testing:
WIBRATION: FI Acceptancs Vibeation Teet (AVT) In accordance vith i BRA Vibration Tt Procedure (826598), with level and duraﬁnn.
per Flgurs & and Table 2 of B2E8NE

THERMALAVACULIM: FM TVAC Test ia n accordance with Figure & of the SPA TVALS Test Procadurs (SRES88), with hevels of +48 degress
and -2 degreas © for 1 durstion ar 1 107 cycies. THhe YaCUUM levels during Acceptanos TYAS Tesl iz 1X10™-5 tar or (mxx.

JAINT SRLI TESTS - The SPA s teshed ax part of the joirie (amblent and vibration tasts sntyl. The ambsant ATP for tha Shoulder Joit,
Eloyy Joint, ard Wrist Jownk ank 2o par ATP. 2001, ATF. 2003, and ATF 2005 respecthty. Thea vibration test Ior the Shouloer Joint, and Elbow
af Wreat Jeirt are 35 par ATR 2008 ATP 0L and AT 2008 respeciively, Theough wine funstion, continuty and eectirsal iolation lests e
performed per TR 253

MECHANICAL ARM REASBEMBLY - Tha EFA'eLlaints Undarmn 3 mecharsenl grm inlegration siage whers alactrical checks are panfomed
peon TP 20T .

MECHANIGAL ARM TESTING - The culgoing spil-arn is eanfigurad on the Strongback and e Manipulater Arm Checkout i performed
per ATP.1932.

FLIGHT CHECKOUT: FORS OPS Chackout (all vehicles) J5C 16837

Inspection:

Uiz are manufaciured undar documented quality comtrols. Thess controls ars mosroiad theoughout design procuretnent, planning,
TEGARING  ProCARSng, ALCation, assamBly, tasting and shipping of the units. Mancatony nspection palnts arg erplved at vanous stages of
fabricaton, asaembly. and test. Sovernment source inapection s imoled o vanous contri (ewals,

EEE parts Inzpaction tn parfomad ax equired by SPAR-RMS-PA.O0Y. Each EEE part is quaiied 3t the part sevel 10 the raquimamsms of tha
applicable specificatior. AN EEE jzare mno 100% sormorm ored Burmoed-n, w5 o mimirauen, 35 required by SPAR-RME-FA.003, by the supplior
OFA in parfarmed as requined by PA.003 on s random'y saiscied 5% of parts, mmdmum S pisces, minimam 2 pleces for sazh lok numbe—idete
code of parts received. Al cavily devices ane subjsciad Lo 100% PIND. Wire o procured b specification MIL-VW-Z2759 o MILWY-81381 and
ingpected and testad to NASA JECMB0A0 Standerd Wumber 254,

Recahing inspeciion verifles ihat al parts receimd are 3n idertified in e procersret decuments, that g physical damage has megured to
parts dufing shipment, that the racahving documente provics adsquas racsablity imformation and screaning data ckeany wantifiss sccaptabie

parts. .
Parts e inapecied throlghout manuixobure and sesambhy 54 approprists i the manufactiring siage compisted . Thesa inpections el

Printed ¢lroull board Inspechion for track separabion. damsps and adeg ey of plabed through Rales, damiponent mounting rapestion iof
correct soldering, wins looping. strapplng. skc. Opmraters ahd inspectars ane trained ond cortified to NASA NHE 5300 4(2A-1] Standard,

Prepared:  T8SepSS by Fung, Bl RMS/ELEC - 578 Supsrsatex: N4
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OMRELD Cfflina:

GMASD Onkne

Ingtalintion:

OMRS0 Online

Tumarsund:

Canformal caating inspectian for aleguate processing & parlermed wsing ultteviclet ight techniques. P.C. Board nstallation mspection includes
checks far eomect beard imtallation, allgnment of beards, propar connectar santact mating, wirk routing, sirepping of wirts e, Post ..
Board inskalatar irseclion inchudes cleaniness and woraranship (5parigovernment rep. mandselory inapaction point).

Untt Fre-Aeceplance Teat napaction, which inziudes an sudit of lower lier ingpestion completion, as buit eanfguration verification o as
dalign #ic {mandatory imapection patrt). & unk Test Raadinees Review (TRR) which inciudes verilicaban af tast perconnel, tes! dosumenly,
hedl eejuipmant calibrabontalation stalus and hardware configuration is convened by (A in conjunclion with Enginearng, Relmbilty
Connguration Contral, Suppeer a5 appicatia, Arg th Qovammant representative, priar 3 the start of any ferm) testing (Acceptance or
Chjalifcation). Unit leved Adtoptande Testing (ATR} includes ambwirt performansa, thermad and vibration testing {Sparigaemament reg.
Ireareltony insmection point).

Irtegration of unit to Jodnl SRU - Inspections include grounding chanios, coniecions far bank or pushbaok fortacts, weual, clxaniness,
IFTherCOnPCt Wiring ard power e test 12 the appropiate Joant Inspechon Tesl Frocsoduns (ITR). deint el Pra-Acceptance Tes! Ingpeetion,
inebutes an audt af knmr lier irepection completion, as built configuration verlzalen t as design ete. Jaint leved Acceptance Testing (ATP]
g lutes amibeent and vibvatke lesting (Sgarigovemmant rep. mandsiory inepaction point).

Mecharica Armn Reassembly - tha integration of mechanical arm sutaxsemblies to famm the aseempled &/m. inspectiona are parfommed at
gach phase of integration which incixde: slecltieal eheths, Lhrough wiring checks, wiring reuting. IFbeTace connectars far banl or pushback
contacts etc. Msthanical Amn Testing - Srongback and fat fleor ambant performance teal (Spargmemiment rep. Mandatory inspecion pant.

Fowar-up amn. Vanly ne ABE communication foiures ar SITE erom. Venfy no Postikon Endoder BITE arars.,
Mans.

Power-up amn. Wiy o ABE commonication faikaes or BITE mmoms. Verify |oinf at § +- 0.5 degress.  Verify no Postion Encodar 81TE
TS

Screen Failure: A. Pase
B: Pass
C: Pass
Grew Trainkng: The crew will be trained to swiys oossrve whathar this arn 4 nesponding propery te commands, 1F it isnt aoply brakes.
Crew Action: Sedect Direct Drive and wse EE Auto if vailble. I DvD nat availabie aclect Back-up Drive. 7 EE Aute not 2vailatle vee EE Menual. SinglwDirac)
Dhive swilah should e pulzed L msirkin proper rafes.
ational Effect: Cannot usa Computer Supported moces. Direst Ciive mey not be wsilable. Autobraites, Amm will vt stop sutomatically if failure of the auteteake
SySlam has prevhously ocoumd, SFAKes can b apgind manualily. EE Auto mode may not be avalkatie,
Mizslon Operate under vamier res within 2pprocdmately 10 0 of structure, The cperator must ba ai to delecd that Ine amm is respording propery to
Constraints: commands Wa window andior COTY wiews during all amn operatons. Aute trajerlonies miat e desigred to some na closar fnan approdmatsty
S’ from structyre.
pprovain:
unctlonal Sroup Hame Pogition Talephone Oute Signed  Staius
ngneer Hitr, Michas / SFAR-BRAMFTON Syaterns Enginaer 53 DEMarss Sgned
‘etiabiity Molgeard, Lena / SPAR-BRAMPTON Raimbdity Enginesr 4580 Qeharss Sigried
regram Managamant Ofic  Rica, Craig ( SPAR-BRAMPTON Tachrical Program Managar - 4382 DeMarss Sigred
UEsyxtam Managa: Glann, Georga [ JSC-ER RMS Subaysimm hanagar 281) 4831516 A0Marss Engred
wchnical Manegar Alrman, Ron / JEC-MWYE RMS Project Enginesr JSC (71 3) SR3-4072 JBaAsBl Sianed
REETY # N diass Prsegack  Canm, Bevie f Tre wieg  Res Timal S A2 (2RY GIIIUI FormeRl Ll
mpared:  1535epS6 by Fung, Bill RM S/ELEC - 87¢ Suparsades: MA
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