SPAR - BRAMPTON (S5S5) Critical ltems List SRMa

B35 AIRPORT RD '
CIL Ref#: 2703
BRAMPTON ONTARIO LES&A Ravigion: 0 FMEA Rav: 01

. System: SRMS

Subsystem: ELECTRICAL SUB-EYETEM
Agsembly Desc: Senvo Fower Ampliftier

Part Numnbar{s]: 51140F1137-2 S1148F1177-5
Ry

Function: Certral Processing Unit Assemibly Prewides hardvware and softwars necessary bz inpement servo contral bops,
. oontrol operalon of the anakg LF, Cstal UF mnd MDA boards and communicate
with the MG, Provides PLL ard frame syme BITE as wall ap a hahware
watchdog timer o monitor hesaith of mcroeepudes il

Failure Mods: Falze Frame Sync BITE.

MW Fune.  Serean Fallores
Criticality: 2 1R

Mizsian Phucs: Orbit

Causais): Cantral Processing Unit Assambly Frama gync BITE fais acthe.

Failura affect an
whit/und Hen:

Frame sync BITE circult faks acthm. Tha CPL wriies all 1's fo the input shift mglsters. dodrss toward s wrist will halt, MCIL autpbrakes. Loss
of CaTputer suppores modes. At pesd power-up, SPA will nal complete [nitalzation and will nak

Woret Case: Unerpecied motinn.  Frozen pint.  Sutibernbes

Redundant Paths: auiobrakes (o Safo the System).
Chrec Drve.
Backup Drive.

Retantion Rationale

Dexign:

Fietd Programumatzle (zate Artas (FRGEAS) and the Emer Dedeclion and Comection (EDAC) ww sarm-cuslom micrpcicuds nowinch e b
casign funchongl siementy ane Seugred by e ronofachsrer. The ntatsersteston of these elements. o than cosiomized by Spar ta pronide tha
hunctonalty of e compieted microcrsut, The design utilizes proven Sicui leshniques and @ mpemenad uming CMOS echroogy. This
ol OPRrEES B Iow powld A henos th devics doss NOY BxpEnience significant operating stregges, The Lechnokogy is mature, and the
busic dervicm ey 1S well decumenterd. Al Eresees oo addiionally reguced By dergting the appropriate parameders in acoondance witn
ERAR-RME-PA.003 anwd werified by Soaign mvisw.

This aporoach 8 8 aignifican] asvartags In Hust | duces tha Quenity of discrse parts nsglined 0 e assmihey and alea the comalty of
the PWE and results In significant weight ang! vilurme duvitgs. Thik tybw of carni-twdom part hem been successhylly yeed in other space
ADCICATGTS

Tha parte are quelified b Hu aquiements of Te applicable cpocifitation. They are 100% Soresrvsd ard bumed i Lo the rquiransnts. of thes
Spar rquineTants documant.

*reparad: 185epds by Fung, Bil RMS!ELEC - 441
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The SPA board is fabdcated wging Surtace Mount Technology (BMT). This is a PWE assembly kesh gy i which thil componenty
soidared ta tha ealder pads on e sUrface of the PWE. Tha significant advariage of this tschnglogy is ko enabie the parts on the boar 1a
mae dersely acked, to redyce o pverall volume and welght of the assembly.

The tsembly process is highly atormated The parts ars mourted o0 e boards wurg 8 computer controlled "pick and place” maching. T
Subrsequint Soaring opcation o perfurmed using 2 belt furnace, in which the time and temperatLn tharmal pmmis nat the PIAR asEormbly i
exposed ba is lightly contralled and sptimied o anaure proper pat eoldering attashmant. Tha assarmbly is manuiactured Undar decumented
procedures and qualily controts. Thess conirats are sxercisad Moughout the assembly, inspachion and tesing of the unil. Ths inspection
includes werdnanship, compaard mounting, soldening, and conformal ooating bo ensore that it is in sccordancs with the NHE 5300 slandar

The SMT line used far the SPA PWE sxsambly b uncengons 3 il qualification program, and sasembdes produced an the line are ussd
olhvin Spdcé programs.

The circutt board dasign has been reviswsd to snxure adequats conductor width and sapsraben and ta sonfim appropriate dimemuions of
scloer pads and of componand hold provisions, Parts mounting methoeds are controlbed in accardance with MSFG-5TD-1544, MSFC-5TD-13
end SASD 257371, Thess dosumants require 2ppmved MOUNting metheds . tras relief and component securtty,

WUALIFICATION TESTS - The SPA i subdedied ta the folowing qualicalion testing:
YIBRATION: Each ads of the OM ia subjecied to Flight Aceeptunce Wibration Test {FAVT], Qualication doceptanss Vibmiian Tas! (2AVT)
and ChAlifieation Vibratan Testa (QVWT) inacoordance with the SPA Vibmtion Tes! Procedurs (826596), The val and durslian for FAVT is
per Figure & and Table ¢ of 806585, tha jevel and dumtion for QAT ia aa per Figure 7 and Table 2 of B26S38; the kvl and duration for GYT
ax par Flgurs 8 and Table of B28508. At ihe end of tha thies sutcessise random vibrrtion tegtin wch axis, both difsctions (+/=) of each of th
ancins in mubiacied ko B shock pulse test aa per Figure B of BRE58G.
THERMALAVACUL: OM TVAC Test s In acoorciance with Figers S of ha SPA TVAC Ted Pracedurs {E2ETERY, with Rult
FuncticralFaranetic Tt parformed & ebs of +50 degrss © and -36 degress, G, and Pov-operaling at =54 degreas . The Cjuslifcation
VAL i Aunng TVAL B 1 R10™ 48 ey o iesy, Tha il bewt duration is 7 1/2 cychos, T S SPA & sobwead ba 5 minimom of 1500
hours of Efe testing and 1000 powsr On-CIf cycles.
EMC: Tha OM k= subpeted ta EMC Tesding (et CECVCELS, CECT, 01, CE02, G506, REDZ RA02, and R30%) in accordance with lha
S5PA EMC test Procedure {828477) basad an MIL-5TO-4814 .

UNIT FLIGHT ACCEPTAMCE TESTS - Tha FM SPA in eubjacted {0 the followang ascapiafics lesang:
VIBRATION: FM Accaptancs Virstion Test (AVT) In acoordancs with the SPA Vibmation Tes! Procedure (B2E588), with Iavel xnd duration ar
per Figure B and Table 2 of BA5SAS.
THERMALVACUUM: Fi TUAC Test s N accorgancs with Figure 6 of the 3RA TVAC Test Frocsdurs (E3SEAE) wilh Ipvels of +23 :iagr.
ot -2% degrees © for & duration of 1 1/2 cycles.  The vacium levels during Acceprancs TYAC Tast g 1 X385 tor or .

JOINT 5RU TESTS = The SPA s lested a3 pan of the pints (ambiart and vibration teste onty). The amblant ATP for the Shouider Joim
Elbowe Joind, and YAl Jownt ank &s par AT 2001, ATP 2002 and ATP 1005 respectively. The vibration test for the Shoulger Jodnl, and Elboy
o Wrigl oot wry e par ATP 2002, ATP.2004 enel ATF 2008 regpactivaly.  Throwgh wies funchan, contin by and sectireal isolason tests are
peiorraed ot TR 283,

MECHAMNICAL ARM REASSEMBLY - Tha SPAS qlrts undergo 3 Mechancal am Megraton STage where & ecirical checks am performe
par TR 2007,

MECHAMICAL ARM TESTING - The cuiigony apifarm s configursd on the Steongised amd the Maniplsbor Am Chechout is perfomaed
pur ATP . TEEZ

FLIGHT CHECKOLIT: PDRS OPS Chackout (all vehichks) JSC 16357,

Undte sre manufacturnd under docymediing uealtty ssntrs Thaicks softnsts af ot bud temghart design pmcurement, planning,
MaCHnNg . procaseing. fabricahion, axsambly, testing mnd shipping of the units. MandEtory inspection pomms am STpcyRd &t VAROUL Stages of
fabncahon, sssembly, and teet, Goverdmett tyfod SSpictnn i irvohed 8t vanous ooninol ko

EEE partx inmpection i performed as required by SPAR-RMSP8,.002. Each EEE pan is quatiied at the part kel 1o the regquirements. of i
applcable apeeifcation. All EEE parts are 1009 scresnad and bomed-in, a3 & manamum, &5 required by SPAR-RME-PA D03, by the suppller.
DPA o peerfewrrien &t requred by PA KD 0N 3 ARGEMIY aaachsd 5% of parts, Madmum S phecsc MIRMUT 3 Seecs foF ACh of RUMberids
coon of paNs recaived, Al cavity devicen ame aubjecied bo 100% PIND. Wire b procumd 1o opecification MIL-W-2275 or MIL-W-B 12381 and
wapeectnd and tesind b MASSA JECMBOR) Stendard Numbar 254,

Ritaiviryg brespenciion verifies that ol parts. received ane o icendified in e procunsrment documsta, thal mo physcal carnage s occurmed b
parts durite shipmant, hat e recahing documents promade poenuaie recsabdity informetion and screening date clerty iderhfies acceplabis
=y}

Parts ara nspected thraughoul manutaciurs and aGSembly 35 APpropriats 1 the ManuTaciunng stage compiated. THese NSHACIGNS INT/LoN.

Prntedg ceoyd baard inspection [ rack saparation, damape and adequacy of plated through hobes, component mounting inspechon lor
LorrelT SOMRNG . wirs looping, wirappirg, str. Operators snd irspeciors are rained and sanified to HARA NHE 5300 4{3A-1) Standard.
Corfoemal coating inSpectian for adempyats Foceasing o parfermed wsing ultravisiet kght techniquea, P.C_ Bodrd irstallation spestion |
crmedak for comect board installabon, allgrsmant of boards, propar conrecion esxdae! ratng, ware muing, girapping of wines ete Post B.C
Baard instaliation nepechon ckoes cloanliness and wondmanshio [SAArooamment rep. mandatary Napacion palnt).

Prupared:
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CMRED Offiine:

DMRSD Onlire
In=talistion:

QMRSD Qnlira
Tumaround:

Scripn Fallyre:

Crew Training:
Crew Aotion:
Oparatienal EMec:

Missien
Consiraints:

Lne Pre-Acceptance Tas! inspeciion, which ingludses an dudit of lower Ler inspection compheion, s buit corfigurtion venicston ta ga
design ats {mandatory inspaction pairt). A unit Test Readinace Review (TRR) which meludes wnfication of et parsonne, 1t documernts,
test &quipment calbratanAaldation Sats and Darchvare eeniguration @ camansd By Q4 n Sonjuvstion with Engneanng, Rekability,
Confguralion Contrel, Suppller ae applicatin, dnd Bl JOWHTIRATL fapresandotiva, prior 1o the start of any formml teabing (Acceptanpe o
Cualificaton). Unit kvel Accepmnce Testing (ATP] ingdudes amelant pemumance, narmal and vibralion testing (Spar/povsmumant rep.
mandalery [nspaction point).

Imtegwedar af unit b Joird SRL - iespections nclude grounding Shegks. conmestars for best ar pushback oonlacts, waue!, cleanines,
intercannect waring and powar up best to tha appropriate Jeint Inspeciian Test Procedurs {(TF). Joint level Pre-Aoceplance Test imscection,
includes an audi of jovwer ter INSpaction campsation, as buill comnfiguranon werifcation 1o a8 gesign sfo. Jon (e Asceptancs Teching (ATP)
ireildes amblent 3nd vibration testing [Spangovemment rep. mandatory inapection point)

Mectanical Anm Reassembly - the integration of mechanical arm subarsarm i b0 formn the ascsmblad anm. Inspectiont. are performod al
esch phase of Integration which inchudes elecirical chegles, thraugh wiring cheglos, wiring mauting, irterface connectors for bent or pushback
cofidcts st Mechanical Arm Tesiing - Stronghback and Mt floor mmiient performancs el {Sparpomment rap. mandatory IREpecbion paint.

Power-up arm. Yarify no ABE commurnication failunes o BITE emurs.

Mome.
Povmr-up anm. Werify no ABE @mamyricaton Galures o BITE amors.

A Pass

B: Paps

C: Fass

The cray will D trainsd 1o abvays sbasrve whsther the arm i msponding proparty o commands. [f | isn'l, apply brakes.
Salect Ciract Drive Single/Diract Drive switch sbhould be pulsed o mastain proper rates.

Cannct s oompiter suppomed modes. AutoDraices, CHrect Drive ang Backup avaltable  Arm will nof shop Sulomaicatty IF fllure af e st
Drakes System has previpusty socumed, Brakes can be applied manuelly

Cparate unger vemiler rabes within approdmately 104 of srustoe. Thes agerator st e akds |o dalect thal the arm is reapending propety ts
commands via window andior CCOTVY visws Jurng A8 AT oparshions. AUt IrApsCIOnes IMUST ba dasigrad 10 COMe N D& Han Aparmamatsy
S R from stracture,

Approvals:

Funetiond| Group Narme Pozsitian Teaphore Data Signed  Status

E mgyiteet Hiltz, Machael ! SFAR-BRAMPTCON Syntams Enginesr A5, Ot rsd Sigred

R ababilty Moigaard, Lans [ SPAR-BRAMPTON  Faiiblily Erginasr 4530 Dffviarsa Signmd
Frogrem Msnagement Offic  Rcw, Graig | SPAR-BRAMPTON Technical Program Manager 4852 OFMarss Signed

S mymiem Manager Gienn, Gaorpa f JEC-ER RM5 Stisystam Managar (281) dA1%1E  30kiars8 Signed
Tochneyd Marage’ Alleon, Ron ! JSC-MUE R M35 Fromc] Englnasr JSC [713) 4834072  DaApred Signad
FATr v mriiiey Ascweasnl  Codw, Davei fTE-mEt,  Ral SThnd Sugessoe R e eV W

Prepared:  185epS5 by Fung, Bil RMS/ELEC - 443 . Supersadex: WA



