EPAR - BRAMPTON {$5%5) Critical Items List SRMS
445 AIRPORT RD
GIL Ret#: 2981
IRAMPTON ONTARID LEzals Revision: 0 FMES Rerv: §
. Systern: SAMS )
Subzystam: ELECTRICAL SUB.SYSTEM
Bazembly Dasc: Serve Power Amplifier
Fart Number(s): 51T40F1177-3 S1140F1177 5
hem
Funetion: Motor Drive Amplfier Aseembdy Provides mober valtags tmeed on demand Trom tachomatar sectronics.
Commutates tha mater drive voltaga. Provides harewars current Imiting, braks
drive, direct drive unctions and srabies backup drive, Provices. BITE clteults and
BITE verification for MDA,
Fallure Mode: Fallure of Dias to commutation bridge and current s=nsor clrouits.
HAN Func. Screem Failues
Criticality: 2 1R
Mission Prsse: St
Caurajxy: Moter Drive Ampliar Assambly Logs of high s ko iower bridgs saiiches and cumant seqson.
L85 of thi-3hold for currerl sermor and iower bridge swileh ssmparatons.
Failure affect an
unitersd item:

Gormupt moler eommmutation. Loss of Mok cufrent daka tn P Loex of Computer SUpprted modes and Direct Drive.

. Worst Case: Linexpected motion. Free joid. ALtobrakos.

reedundant Paths:

Autnbrakes (o Safs the Syatem).
Beclup Drive.

atention Rationale

Deshgn:

Discrala asmiconductior devicas am specified b ot s the TX sl of MIL-5-15500 Eampiay of 9l procumsd its/date codes re subjacted
10 destn imne pymical snalysis (DPA) 1 vartly Ihe legrity of the merfachuring progeszes. Paricle Impect oo Detection (PIN D) sereening
ispeﬁwmudmmtm:ﬁ:uh.ﬂnuiﬂwﬂﬁudu“nmmhdhlpmmmmhmfnlmﬂvmmﬁm.mlpmwmueﬁis
10 detedt iose particles in tha padkige, umaly resulting from the asaembly procacs. Dwwice siress (evels am Conahed in Scoordanca wih
SPAR-RMS-PA.003 and vertflad by casign review.

Reargtans and copacitors vead In the design an salestid from actabished relabiy (ER) types. Lifs expatancy = nceased by srsuring
trrat &l tkrvbie Sirexs irvaty ane dertad in agsondaned with SPAR-AMS-PA.002. All caramic and elbctmivhe capastors are mutinely
subjected lo radiographic rmpedion n nocordance with the requirements of MSFE-ST.288

Tha SPA board o Falriated using Surface Mount Tachnokgy {SMT). This i & PYWE assambiy tezrnology in which the components ars
salaaned Lo Hh dxides pidy on the surfsce of the PWE. The aignificant sdvantage of this techaology la to enaple the parks on the board ba te
e derisly packad, 1o recuce 10 Cveral volume and weignt of the assembsy,

Tmuumuyrprmhhlgwmm:d.Thmhmnmmdmhbwﬁmm-mmwmw'mmphm‘mmm.The
Subssequient SSaring cperation is parfonmsd LENg2 ek fumace, in which the time and lermpersture harmat profie that the FWVE sssemidy is
o b i oy castroled and aptimized to engurg proper part soldering attachment. The asserm iy is manuTectured under gocumented
procedures @nd quality controls. Thass ol ame sorcised hroughout the aseambly, inspastion and sting of the wi, This IRGpection
inciudes workmarahip, componsnt mcanting, seidening, and conformal coating to ensure tat it /@ 0 accoancs wih the NHE 5300 standards.

The SMT e uead for the SPA FWR sasambty has undergons a full quaification program, and sasemiles produced on this ine are used in
cirir spacH programs,

Tha circuit board design has basn neiswed 1o srsum adeduits conductor width and ssparalion and to confirm appropriate dimansions of
solder pads ard of COmpanant Noid provisions. Fans mounting methods are oentrolied in secrtanca with MSFC-STO-1544, MSFC-STD-136
and SASD 25T3TH1. Thesa documents regura epproved mounting methods, stress rellaf and component secyrity.
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Test .
QUALIFICATION TESTS - The P& m subjacted {o the follewing qualification testing:

VIBRATION: Each axis of the QM is subjecied to Flight Acceplancs Vibration Test (FAVTS, Dualifirston Anseptanee Vibratlon Tasl {ZAVT)
wnd Qualifleation Vibration Tasls {OWT) in sccordance with tha SPA Vitration Test Procedure {226386). The leved and suration for FAVT |e H
per Frgurs B and Taoke 2 of 828588 ; the lavel ard duration for SAYT v as per Flgwre 7 ard Tabka 2 of B3SSEE; b livm| and duration far avT
5= par Figure £ and Takla of 326588 At the and of the three succeasive rarkiom vibration test in Gch 846, bolh directions {4/ of sach of the
axis 15 sUbjecled to 3 shoek pulse text 35 pef Figure 9 of AZEESE.
THERMALWVAQUUM: O TVALZ Test is in acoordance with Figure 5 or the 8P4 TVAC Tast Procadura (S28588), wih full
FinctihalParametric Tesk perfornad at lavels af +50 dagrors [ gng -32 degrees &, and non-operating & -54 dagrees C. The Qualificatian
vacuum levely durtng TVAC ia 11708 torr or 235, The Iotal test ourahon s 7 172 eyrles. The OM SPA ik Subgacted ko & minimum of 1000
haurs of lIfe testing and 1000 power Cn-0 cyeles,
EMC: The QM Is subjettud fo EMC Testing ftests CEMACENS, CEOT, C501 £B02, G808, REQZ. RS02, and ASA3) in accordance with the
SPA EMC test Procedura (8264777 based on MIL-STD-431A.

UNIT FLIGHT ACCEPTANCE TESTS - The FM $PA ix subjected ta the fokowng accuptancs st
VIBRATIGN. FM Aeseptance Vibrbion Teat (AVT) in sccardance with Ihe SPA Vibrton Tast FProgedurg (S20508), wih e ang duraian as
per Figure & and Table 2 of 824585,
THERMALAACUUM: FM TVAC Test le in 2c00rdanoe with Figure & of the 5P& TVAS Test Procedurs (B2E588), with levels of +49 cagrees
and -Z5 degrees G for a duration of 1 1/2 cycles. The vasuum lpvels during Accaptance TVAC Teat in 161 0%-E ko or ks,

JOINT BRU TEATS - Tha SPA s testad as part of the joints (amiSert and vibration fats only). The ambberet ATF for the Showdar Joint,
Elbow Joint, and 'Vyrd Joint wre an par ATP.2001, ATP. 2003, and ATP 2005 raapectively. The visrshion test for the SHauldar Jaint, mnd Eloow,
or Wirlst Joint are s par ATP.2002, ATP 2004 and ATP 2008 respactivety. Thraugh wire funation, corminuity snd electinsa| rolation texts am

peranmed per TF.283.
MECHANICAL ARM REASSEMELY - Tho 5P Jolnts undergo 2 mechanical a iegraton sage where RlRCIrical Chacks are perTormec
par TP, )
MECHANICAL ARM TESTING - The oulgaing spit-am t configured an ihe Strongback and th Maniputatar Arm Cheskout fs perfommed
per ATP1932
FLIGHT CHECKOUT: PDRS OPS Checiout {all vhicles) JSC 18047, ‘
Ingpection:

Unitz aré manufaureda under dxumented qulity coatrols. Thess contros are exarcisad throughout deslgn prozursment, plafning,
recwiing, proceening, fabrcation, assembily, testing and shipging af the units. Mandataory indpection points ar smpioved al winious siages of
faprialion, Bxssmbly, and (a5, Gowvertrment SOunoe Hapection i imvoked ot vaRous contral levals.

EEE parts inspecton iy performed as required by SPAR-RMS-PAONY. Each EEE part is qualtied at the part ival ko the mequirsmants of th
appcaple specification. All EEE parts ape 100% screaned and burmes-n, @s u mngnum, 38 required by SPAR-RM3-FA I by the suppller.
DPA is performed as requirsd by PA O3 on a randomiy selected 5% of parts, moamum 5 PISCES, MinimUm 3 pieces for each kot numbardxs
codle of parts ressived. Al cyvity devices are subjected to 100% FIND. Wirk i procured io speciication MILW-22T58 or MIL-W-81381 and
Ingpected and tested to NASA JSCAMIMED Standand Mumber 364,

Receiving inspeizn verifics et wil parts raceived am a5 ksntified it procursmest docume s, that no physical garmage hea coourmid to
parts during shigment, Tet tha mcaiving ooc LTS provids adegets traceabisty nformaton and screaning st clearty identilies aoaaptable
pans,

Faris ara Inspacted throughou! manufachune and sesembly s appropriate to e manyfaciuning stoge compiated. Thane nspections Incude;

Fnbad circoul board Inepectics for track separton, damage dnd sdaquacy of plated through halss, sompanent meusing inspection for
earrec! sgldening. wire looping. Sirapping, sic. Operatars and inapectors ans irainad and cerified to MASA NHB 5300.4/34-1) Smncany.
Cantormmal coating Inspection for adequate procesting is performes Uing ulrmiclet ight techniques. P.C. Baard instaliallan tropection include:
checke for comeet hoard nstaiiaticn, alignment of Boards, proper connmston santact mating, wire routlng, SUREDING of wires wtc. Post F.C
Board inssaliation inspeciton Inchmes aleaniiness and workimanshin (SpargTwmment rep. mandatay inspeclion pont).

Unit Pre-Acoeptance Tesl inspection, which includes an sudit of iower der Inepection campletion, 35 bull comfiguntion vasification to ax
gesign ate fmandabary inspection paint) A und Teet Readiness Review [TRR) which ncludes varticetion of wat parsenne, bt docume s,
test equipment calibrationalidation steium and hardwar configuralion is convenes By QA i conjuneinn with Enginearing, Reliabibty.
Configuration Cenral, Supplier ox apphisable, and the govermment represantaiive, prior to the sar of any formmal bisling {Accepanse or
dwalification}. Unit kel Accaptance Taxting (A TR} inchusies amblent performance, thertsal and wbration testing (Spargowmment rep.
mandabory irspedtion poind).

Inlegration of unit to Joint SR - Inepections nclude grounding checis. connactons for Bant or pushback contacts, viaual, chaaniiness,
irtercanmect wirirg ared powikr LR et to thi appropriats Joint Inspection Test Procechure (TP, Jolnt kv #re-Accepmnce Test Imapection,
includess an audil of lower bier imspection comphation, ax bullt configuration varifcation to 25 design sto, Joant kel Asseptarce Teding {ATF)
IRCIUCEL MTDMT 2Nd YIDrAton testing (Sparigmssmmant rep, mandatery ingpecstion pont),

Mezkmrikial Arm Plemssembly - the integrtion of mechanical arm subssseminles o lortn the assambled am Inspaciions am performsd Al
BAZN phass Of INAZrEUON WHICH (NClLdes oactrcal ChECKE, Brsugh wirifg afesks, wiing rauting, interfece connectors for bert or puehback
cortects etc. Mechanical Arm Testing - Strongback end fiat floor amblent performancs test (Spargommnmend mp. mandatory nspection

OMRED DfMine: Power-up arm.  Verify avadabiity of Compauter Suppérted and Diregt Drive modes,

. i 8 Huegies; MUA
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. OMRSD Onlirs  Mona.
Inatailation:

OMRED Online Power-p arm. Verfy avallabiliy of Computer Supporied and Cirect Drive modes,
Turmargm:

Sereen Failura: A: Pass
B: Pass
G Pase

Crew Training: The stew will be trained o shvays cbsar whether the am i respanding proparty In commends. I i in't, appty brakes.
Grew Action: Selecl Backup,

Gperattoral Effect: Cannot use pnmary modes of cpenation. Autsbrakes. Bank.up is amikisie. Srm will not stop sdsematically if fadure of tha syutcerake =ystern has
previawsly sccurred. Brakes can be applisd manuadly,

Mizslon Oparate uhder vermier rates within appredmataty 10 B af structure. mnp&mmﬁheahhmmuﬁtthamisrﬁpmdl property to
Camstraints: commands via windew andier CCTY views during sil 4 cpasanone. mmmmmammmmmcmmarﬁwmw

1t from structure.

ppravals:

‘unclicnal Group Manm Poashiton Telephone Daie Sigred  Statux
ingmeer Hutx, Michasl f SPAR-BRAMPTON Systems Enginesr 4534 DEkkarsa Signed
telkaility Moigaard, Lena / SPAR-BRAMPTON  Reliabiity Engimear 4550 08Margs - Signed

frogram Manogement Oic  Rice, Craig ¢ SPAR-BRAMPTON Tachnical Program Mereger L.y OSMlargs Liprpd
iubsGystem Marager Giann, Gaargs | JSC-ER RME Subsysterm Marager {281) 4831516  30Mardd S
‘echnical Managar Alaan, Ron f JSG-MVE RME Frogec! Engirwer J5C 713) 4834072  D9ApDR Emnen
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