IPAR - BRAMPTON {288) Critical Items List SRMS

45 AIRPORT RD
CIL Ret#: 2891
ARAMPTON ONTARID LES4)3 Revisign: [) FMEA Rev:
. System: SRMS
Subsysiem: ELEZTRICAL 53UB-SYSTEM
Assembly Desc: Servo Power Amplifier
Fart Number|sy: S1140F1177-3 BU140F 11775
Ham:

Eunction; Molor Srive Amplifer Aﬂ-ﬁemm Provides molor valtage bassd on gemand fnom tachomster alectionics.
Cartevubetis $he motor drive volinge.  Prevides hardware currant limiting, birake
driva, dirmct drive funcione and enables backup drie. Provides BITE circuits snd
BITE werificylian for MDA,

Failura Modw; Logs 0F MDA inhibd.
HW Furee Screan Falluras
Critbeality: 2 IR
Mizzlgn Phase: Crhit
Causa{s); Motor Drive Ampliiier Assembly MDA cortrpqesly arabied,

WRT Regioder data & clearsd.

Faikire gffgct an
univend nem:

. Worst Casa;

Redyncant Paths: Backup Drve,

MDA |5 prrmanertly shabied. Commikation switchrs an srblad and cutput xwitches am closad when the brakes are OB, Subzeouent failure
Ay CFeE JOaT runmway.

Loes of mission. Subsaquant faliuna sy senme unmpeciod mton.

atention Rationale

Design:

Flsid Programmakia Gaie Amays (FPGA's) and the Emor Detection and Comection (EDAS) ans: wri-amtom micmocimuits in which the bagic
degign funclicnal elemens am designed By the manulaoirer, The (ntefoonnecton of st amments @ than custamizad by Spar o provce Ine
functionality of the compiatad microcircult. The deaigh Utilizes proven dirsuit teshrigues and & implmantss wmrg CMOS kechnsliogy Thia
chriolagy aparaios 2l kny pover 3nd hence the device does not experiance Jgniicani opemating sressea. The testmalogy @ meturs, and tha
hagi= devics rinbiliy is well documented. Al stressax are acctbonathy idused by derating the appropriite parametars 0 acoordarca with
SFAR-RMS-FA.003 and varifed by desgn review.

Thes apefeayeh fich 4 sgnifesiil svirdage in that il recuces. the quantity of discrete ports requined I the asasmibly and aéso the compleaty of
the PYWE and resulta in aignificant weight and volume svinga. This typs Gf Smi-cUsiom part has been succaasfidly used in other space
appheatithe.

The parts ara qualiest to the requirements of the apoicabie apecifioaiion. They am 100% ssmsened and bumad In to e equirements of this
Spar requiremenis dogument,

The 5PA board s falwicated using Surface Maat Tachnolagy [SMT). This is 2 FYWEB assembly technology in which the compenents are
solersd 1o the solder pads on the surface of the FWE. Tha sipnMicant advantage of this tachnelogy b 1o enabe the parts oh the Bozind bo be
Mee dansaty packed, 1o reduce 10 Cyverall voluime and wedght of the Jsssmby,

The sasemicly proceas & highly sultrrated, The pade are mamnted on the beams ueing a computer cortrolled "pick and place™ machine. The
ELDRACLST Zo/ORNg operation 3 parformed wing a1 bet fumace, 0 which the me and iempersture themmai profs thet the FyWE assambly is
eupomad o o lightly ¢oardrolied and optimosed o snsure propsr par soktlering atachment. The ascemisy e o iochoned artadar doclrrenled
procadures and quality controds. Thisse cortrobs s Srercraed Seoughoot U issemBly, imspection and esting of the ot This mepechon
inChudes. workImaneig, somipanent mourting, schiering, &g Conformna! coating o aeaune et it i n accordancs with the NHE 5300 atandards.

Tha SMT Nne usad for the SPA PWE sasembly s uncerpors 3 full qualiicstion progrem, and sssamblies prodysed on this line are wsed in
CHher Space promama.

The circuit board deshgn has bean nedewsd to snsure adeguate conductor wicth and syparation and ko confirm approprne dimensiorms of
soloer pads and of SOMPANENt POk PIOVISONS. Pans Mouming MEthods e comunied IN Accondancs wikh MSFC-5T0-1548, MSFL-STO-138
and 3ASD 2573751, Thesae dacuments naquire approved mounting methods, siress rebef and component securty,

eruaredd
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Test: ' .

Inspection:

QUALIFICATICON TESTS - The 5Pa = subjmcted 10 the following qualifeation testing:
VIBRATION: Eaeh asig of bhe QM i3 subjeciad ta Flight Acceptance Vibration Teet {FAVTY). Qualification Assaptance Vibration Test {QAYT],
and Qualificabwn Yibration Teets (0T in acearcisnce with e SPA Vibration Tast Procedure (B2E588), Tha Heml and duretion for FAVT i a¢
per Figure & and Table 2 of 26566, the level and duratian for GAVT |5 a5 per Figure 7 and Tabis 2 of B28588; the el and duralion far QYT
az par Figure 8§ and Taede of 826586, At i end of Hhe threa swecessia Rndam yvibration sl mach ands, both directions [+/-) of aach of the
B3 v suojected b9 3 Shock pulte test a6 per Flgue 9 of 826588,
THERMALVACLILIM QM TYAC Test it in 3ccoiiande with Frgura 5 ol the SPA TWAC Test Procadure (S2EE8E) . waith Ul
Funchenal/Paremetric Test parfarmad 2t lavets of +50 degrees C and 36 degress C, and hon-operting at -54 duegrags ©. The Gualification
VACULM levels during TVAC is 1X10%- o of leas. Tha ttal best durstion is 7 112 oyciea. Tha M SPA & subjectsd to 8 minmum af 1000
hours of Iife tesiing and 1000 powsr Or-OF cpoles.
EMC: The QM & subjeciod 1 EMC Testng fteats SEQV/CED, CEUT, SEMM, G502, G506, REQZ. R302, and RE03) in arcordance wik the
SFEA EMC test Procedure (B2E477) tased on MIL-STD-26TA

LT FLIGHT ACCEPTANCE TESTS - The FM $PA is subjected 1o the llowing atoeptance texting:
VIRRATION. FM Acceptance Vibraticn Test (AVT) In aseardares with the SPA Vipration Teat Procadure (828535, whh level and duration as
per Figure & and Tabla 2 of 829558,
THERMALNVACUUM: FM TVAL Teal ix In accardance with Figura € of e SPA TVAC Test Brocsdire (ECHSSE), with kevels of «a0 cagraes
and -7% degrees C for 3 duration of 1 172 cycies, The vasuum levels during Acesptance TWAC Test s 13107 torr o [ags.

SJOINT SRU TESTE - Tha SPA in tested 25 part o the jints (ameserd and vibration lests only}). Tha ambert ATF for the Shoulder Jaint,
Elbow Joint, and Wrist Joint are as per ATP.2001. ATP 2004, and ATP. 205 mecectvely. Tha webstion test for he Shoudar Joint, and Bl
or Wrist Jont are as per ATR.2002, ATP 2004 and ATP.2006 respactinly. Through wire function, continuity and electical isokalian tests ara
parformied per TR, 283,

MECHANICAL ARM REASSEMBLY - The SPA'ssints urdergo a mechanicat am Integraticn stags whers elegirioal checks ane parformag
per TP 2G0T,

ME%HANIE&L ARM TESTING - The eungaing spit-arm is configurad on the Strangback and the Manipulator Arm Chackalt ks pefformad
per ATP. 1532

FLIGHT CHECKQUT: PORS OPS oot (all vahiches) J3C 16087, ' ‘

Units are manufactured uacer docurmented quaity cantrats, Thesa cantrots are exercised throughaut degn procuramant, plannmg,
FECEming, processing, fabrication. assembly, lesting and shinping of e unit. Marghriory inepe£tion poinis are anypdeyest et vanous stages of
fabrication, assambly, and teet. Government soure iNspection B iMaRag Jt vanous control kevels.

EEE parts nupection i parformad 2= required by SPAR-RMS-PADN Each EEE part |s qualified ot the part leval to e mquirements of th
applickbh specificatir. All EEE parts are 100% screensd end burmad-in, as 3 minmum, 36 fequired by SPAR-RMS-PA,003, by 1 supplier.
OFA & perfarmad as required by PA.003 on 2 ratdamiy saiectad 5% of parts, maodmum 5 places, Minimurn 3 pieces for sch kgt mumber/idate
coce of parts recenved. AN Saily Gavioes ane subjected 1o 100% PIND. Wire is procured to epedification MIL-W-2275 or MIL-W-B1381 and
vispected and tested o WASA JSCMBOE) Standard Wumiper S5A,

RisCaiving Inspection virifies that all park racenmd ane 33 identifled 0 the procurament dosuments, that o plvrical damage has ocgumed to
perta during shipment. thal the receidng documents provide acesuate traceability information and screening diita chesrly identines acceptabis
parts.

Farty ww inspaciad thougholt manufachine and assembly 25 apsraprste to the manulbactring stage compiited. Thesa e chite, gl

Frinted circwt basd inspection for ack separation, damage and adaquacy of phted Mmugh Nokes, CMPAnEnT Mmourlng insmestn foc
eafmct saldgring, wing looping, sirapping. stc. Operstors and inspedions ara trand and eadified ke MASA NHEB B300.4(34-1) Stardard,
Canformel Coshng MERCtion for aauate procesaing i performed using ulraviciet light echniques. F.C. Boand instabation nepecton IR e
eheeks fiov sartact baard installation, signmart of boards, praper connector contact maling, wine routiog, srapping of wires ei¢. Post PG,
Board insialiation inspechon inCludes claanlingss and wirkmanahip (Sparfgovermment rep_ marndatary ingpection paint).

Unit Pre-Accaptanaa Tast itapetion, which includes an audh of kveer Ber inspection comphetion, aa buh configuration verfication to as
design &b (mandstory inspection point). A unt Tes Readinsss Review (TRR) which inaludes varificsbs of st parsormael, tast documarts,
test equipmnt calbration/valdation stk and hardwamn configuration be cenvened by QA In sonjunction with Enginssrng, Relakisy,
Confguration Cantrel, Supgeied 234 oppicabie, el e gesamman mpresantate, prior to the start of any formeal ezieny (Aceaplanca or
Guakfigation), Uink lewel Acceptanca Tauting (ATP} includes ambisnk perfarrancs, tharmal and vibratien testing (Sparaovermment rep.
mandatony Inepechon point).

Integration of ynil to Jeimt BRY - inspectiens Nolude grounding checks, sonnectans for bem or pushback con@acs, visual, cleanliness.
irterconnect wAnng and power up fest to tha approprtata Jaint inspactisn Tast Pristedura {ITP). Jowtd level Pra-Acceptance Test (nspecticn,
Incasdes an sudt of lewer ter inspection complation, & bult eonfiguration varification Lo ax design sic, Join (ewel Acceptance Testing (ATF}
ircludes ambwnt and vibration testing (Sparigovemnment rep. mendalory inspection point]. : _

Machancal Arm Raxasembly - tha imegrstion of mechenical arm subzassmibes to form the sssermbled oam.  rspectinne are parfarmasd at‘

zach phase of integration which includes elecinizal checls, through wiring checks, wirng routing, interface connectora for bert or PuUSHLRIC
cortacts atc. Mechanical Arm Teeting - Strongtack and fiat flaar amblent performancs test (Sparigemmmant rap. mandalony sigmelion pai

Frepared;
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.'wnsn Offine:

OMRSD0 Online

Installatan:

CMRSD Online

Tumaround:

Screen Failure:

Crew Tramning;
Craw Action:
Operatienal Efact:

Misxian
Conxtrmints:

Fower-up am. With brakee ON verdly no BITE ar BITE verfcation smars.

MNone.
Fower-up armn. Vith Brakes QN verify no BITE or BITE wenfimatin ariom,

A: Pass
B: Pasz
C! Pass

The crev: will be tralned to abvays observe whether the am |s responding property (o commands. I H (s, apply brakes,

Sadact Backup.

Mong, Subsquant failura may s ot runaway,

OpArMS Uncer VerTier ratas within approudmately 10 It of structure. The opermior must b abie to detact that the arm is respondng propery 1

COMITRANGS ¥ winttiow andisr GO T W durng il A oparaticns. AU TARCICRE TS D Ses/ s 10 &M M CIRSar than approsdmately
5 From girucium,

pprovalg:

anetianal Graup Maarm Pasilion Tulapheen Oute Sigread  Slatus

T ek Hiltz, Michasl / SPAR-ARAMFTON Syatama Engirear 4534 =[5 Signad

lighility Molgaard, Lena / SPAR-BRAMPTON  Raliskility Enginear 4550 CeEhArSs Signed

‘ogram Manegamant Offie  Rics, Graig / SPAR-BRAMPTON Techrical Program Manager a357 DS Signed

JErS PR Marags Gilwruy, G f JSC-ER RIS Seibrnystarn Maraoer {Z81) 482-T518  BOMacds Signed

el MAnadger Alliwor, Fon ¢ JSG-MYS RIS Propct Enginder J 50 {F13) 4858072 CAApraa Signed

.-, Thitrant Auicadatey Cedal, DAvo Jrg-ardl BT sl ks ariidl f2ie .#-FJM‘I Jo s LA o4
mpared:  1852pS6 by Fung. Bill RMS/ELEC - 567 SUDATSAORE: MIA



