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. Systemn: BAMS =
Subsystemn: ELECTRIGAL SUB-EYSTEM
Axsambly Dase: Serdo Poswer Amplifer

P art Mumbeer|s): 5114DF11??§ S4F NS
Itam:
Funclion: Moiar (riva Amplifer Aasambly Providas mabar voltege basad on demesd from chometer elestronica.

Commutates the mator drive voltags. Providea handwara cumsnt Emnding, brake
cirive, clict v Fanclions and enakles backup dive, Provides BITE circuils and
BITE wevifiestion for MDA,

Failure Made: Corrupt test inpuls to Direct Drive BITE and Commutator BITE circults.

HW Eune. Seresn Fallures
CHticality: 2 1R

Mizzion Phaza: Orkd

Camials): Mokl Diive Amphiior Agsembly WYWRE Riagisher data corrupt.

Failure affect on
unit'end Hem;

BITE werificakien ingaits 1o Direct Criva BITE and Commutator BITE sincults are cormupd,  Test inputs may Be arabied when brakes ane QOFF
causang fksa Dinect Drive BITE o Cammutaier BITE annubsiations o which e brakes ana ON, tha associated BITE wehifidxton tast may fal,

.d Worst Caza: Loge of misgion. Loss of premary mockes,

urdlart Paths: Direct Oviva (I Availabia).
Bachugy Oriva

etention Rationale

Frid Programmatie Gam Admays (FPGA'S) ard the Emor Detiction and Comection (EDAC) are semi-custom micrucinguils in which the bakc
demign functicra) siarents ark designed by b manufactursr, The intersonmecton of thess slemants is then customized by Sparto provide the
FURCBonairy of 1ha compimmd microsinast. The dealgn Utizes proven ciroukk techniques and is implemented using CMOS technclogy, Thi
bechrology txsarabecs ab ke posasr snd Farod ta divies doss not experience significant oparting xtresses. The lechnology i rmaturi, and e
basic cowica ralimbility B well docurnantsd, AN siresses are odtonally mdysed by corating he apropriate RarAMAs I Sceaance wih
SPAR-RME-FPA.OCS and wirifie by design raview.

This approzch has a significant wdvarvage in thel it reduoes the quantity of discress pans rguined In the assamily and aiss hs comphodty of
the PYYE and resuits in significant waight and volume savwngs. This ype of zemi-cusiom part hae been auccesafully vaed in pther spaca
applicatiens '

The parts are qualified b the requinements of the appicable specification. They ane 1004 scresned and bumed in ko the requirements of this
Sper requretants dooument.

Tha 5P board is fabricated using Surface Mount Teckmlogy {SMT). This iz 2 PWE agsembly tachnology In which the componanby are
poldurgd te Ine Sabder packe o e curface of tha PWE. Tha signiicant advantage of this Mhnology i 10 &nabis Ive pars an the board Lo e
micre dansely packed, 10 raduce io overall volure and waight of th ksaombiy. . _

Thnmamﬁ;mmhhlgrwﬂmw.Thapuhnnmmumnmuﬂwlmpmrmmhd'mmpm mackine. Tha
subsequent soldering Goewation i parfelned using 2 batt Aumace, &1 which the Bme and temperaiute themal profie thn the PWD assambly i
Eponsd to b Hghity comtrolier eret optimized to snaurs proper lart sokdenng stteciment. The assambly is manufactured UNAA docLmAMEdD
pmﬂmanmmmHmﬂwmmhw.w and tasting of the unll. Thie inapeein
m.:u.dasWlp_wmmg,m.mmmummlinmmmmNHB_!napnﬂmarm.

Tmmummmm&ﬁmﬁuummmmauwﬁuﬁmm.mdmmpwmmhhmnuﬂdln
ather space programs. _ o _

The sireuit beard Sasign has been revirwed bo ensun scequals Conaucon midih and separation and o confim appropriate dimenaions of
soioar pacs and of camponent hold provisiond,  Parts moaunting methode are exwniroled in assordance with MSFC-STD-154A, MEFC-ETD-136
and SASD 2575751 Thata documents rauine approved mounling Methoos. st refel and componsnt security.
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Test:

Inspection:

QUALIFICATION TESTE - The SPA & subjecten o the Iollowing quakification teshng: .
VIBRATION: Each avr of tha QM s subjertad ta Flight Accoptance Vibration Test {FANT}, Qualificaton Acceitance Wioration Tast (Q AT
and Qualification Vibration Tests (QYT) in sccongancs wih the SPA Vibration Test Procadurs (828585}, The level and duration far FAVT ia a8
per Figure 8 and Tabke 7 of 826585 the level and duration for QAYT is as per Flgure 7 and Tabie 2 of B26555; the levm ang duration for OYT 15
as per Flgure B and Table of 528586 At the end of the thres SUSCEI e MGG vibration test In cach 308, Bah difections {+/-} of each of the
X8 e subjacted 10 3 shook pulse bemt e par Figurs 9 of B26588,

THERMALVACUUM: QM TYAC Tast is N accorgance with Figure 5 of te ERA TVAL Test Procedure (B2E5S8E), with 1l
FunctionalFaramatric Test performid 2t ivels of +50 degrees C and -38 dugress &, and non-Gperating at -S4 degress C - The Qualfication
e Wveds during TVAG |5 1210 -6 tar or lsss, The lotal test duration g 7 1/2 cycles. The QM 8PA i swibtgacted ba a minkmumn of 1000
Fourg of lifa testing and 1000 pewsr On-CH cyclen.

EMC: The QM Is subjested to EMC Teating {lests CENACESS, CEOT, £SO, CSOZ. 0506, RECZ, RE0Z ard RS9} in accondance with the
SPA EMC tesl Procedure (B26477) based on MIL-STD-431 A,

LINIT FLIGHT ACCEFTANCE TESTS - The FM SPA ke subiested ta the lollwing acceptance testing:
WIBRATION: FM Acceptanta Vibcalmn Test (AVT) i accordance with the SPA Vibration Test Frocedure (S28588), with level and duraiion a5
per Figure B and Tabba 2 af B2GSRE
THERMALVACUUM. FWM TVAC Tast is In accordancs with Figure § of the SPA TVAC Taet Procedus (B28520), with lwvals of 40 dagrees ©
and -25 degress C for a duration of 1 172 cycles. The vacuum levak during Acceptance TYAC Test |5 14105 tarr of iaes.

JOINT SRU TESTS - The BPA |5 tested 33 part af the joints (ambsnt and wheation tests only). The embiert AT far the Shoulder Jaind,
Eleeny Jeirt, and Wrist Joink are a8 pet ATP.200H, ATP 2003, and ATE 2005 respactvery. The vibrtion besd Ky the Shoulder Joint, and Eltey
ar mm a_:_'npaéamr ATP. 2002, ATP 2004 and ATP.2005 rexpacthvety. Through wire function, echlinuity snd siectireal lsotation tests ara
o pir TP.2H3. .

MECHANICAL ARM REASSEMELY - The SPA's/Joints uncarga & machanical arm integration stage whera skctrical checks are parformed
par TR.2007.

MECHANICAL ARM TESTING - Tha tutgeing apit-arm s cocTrganad on e Strondbak and the Maripuator Amm Chackot s parformed
per ATP 1932

FLIGHT GHEGKOUT: PORS OPS Chackout (all vehicim) JSC 16597, .

Unit are manufactursd ynder documented quality comrols. Theae soeimts wrr sxsncissd throughout design procurement, plannng,
rieaiving, processing, fabrication, assembly, testirg and shioping of the unis. Mancatony inepection points ate employed at varlors woges of
fabricalion, sssembly, and test, Govemment souros nspaobion & iMaked of warious contrel levels.

EEE partk nepnclion is performed as requied by SPARRMS-PA.003. Exch EEE part rs quaimisd T [ part wwed i the feguirements of the
appucabhe specification. All EEE parts are 100% scfeened and burmed-in, 2 a menmurm, o required by SPAR-RME-PA 03, by the suppher,
QFA 15 pertommsd as required by PA OO3 on 3 randomiy sebected 5% of parts, madmum S pisces, minimum 3 placas for each 161 numiberdars
code of parts recaived. Al gavity devices are subjested to 100% PING. Wine i pocuamsd] to speciflcaton MILAY-22T55 or MIL-W-81381 and
inspeched and tested to NASA JECMBORG Btarvtynd Mumbser D54,

Recelving Inspection verifies that kil parts recahod re s idankified in the pracurement documents, that 7o physical damape has ocsured o
pars dunng shipment, hat the ressiing desrenty prevics acequete recaabiifty informatian and sorsening 2ata &laamy dentifes scconiabla
parts.

Parts are inspected throughout manufechne and SERMTLY X5 SPOITRrEte 10 e manufaciuning stage compieted.  Thesa inspections st

Printed circult boand inspeedion for traok separation, damags ard aseguonsy of piad through holes, companent mownting Inspection for
correct soidering, wire oping, strapping, eto. Operators and apectony are thaimed and cadified I HRASA NHE 5300 4(34-1) Stangard.
Conformal coaling inspection for adequake processing la parformed uaing uirwviclst light bechniques. PG Bcey instaliation mepecton Inciudes
CHBCKS for COMmact BAAT Istalation. 3Ignmant of Doards, Proper confbttar coniaat mating, wins routing, strapping of wires sz, Post P.C.
Hoard inetatrben irspedion includes deanliness and workmanshlp {Sparigeuemment rep, mandatory inspesticn peint).

Unit Pre-Accapiance Test inspection, which includes an auck of wer ter inspaction completion, a2 buit canfiguration warifieation to as
SN wic (mandatory nspection point), A uril Test Readiness Revies (TR R) which includes veriflcaticn of s personnel, a5t dosunsnts,
test equipment colibrgtitnve idation siebus and hardhware configuration ls comenad by QA In conjunction with Enginssring, Retiabdity,
Coffiguritlion Cortned, Supplier & spplicatin, and U givermment reprasantative, @Eier 1o e start of any fermal testing (Acceptanos or
Ounlification). Und el Acceptance Testing (ATF} incluges amber parformance. tharmal and vibraton teating (Spangevammnt rap.
manoatory irapecton: paint).

Intugratisn of wat t Joad SR - Inpetiore inchaty greuncdaig cheeia, conmmdam for bort or pushback corecta, visual, cleanlineas,
intarornact witing and powsr up tast 1o the approprists Jobrt Inspaction Test Frocecune (ITF), Joint eve Pre-Acceptancs Test [NEpachion_
includes an audit of kewer tier inapection complation, as buik cenfiguralion verification ks a3 design sto. Jolnt keva! Agoceptancs Testing (ATF)
includes ambient and vibratlon testing (Sparigovernment rep. mandalory nspection paint).

Mechanizal Arm Reessemisly - L integration of mechanical arm subassembles b [ the dssambled arm. inapscions ars performed ot
each phasa of méegration whish indludies Hoactriogl ek, Hinough winey hacka, wirify muding, merfece connestors for bent or puahback
contacts mc. Mechanical Arm Testing - Strongbeck and fist floor ambient parfommance test (Sparigoemmeant tep. mandatory Inspaction pos
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mﬁlnﬁn OfMline:
MRS Coline
Installation:

OMRSD Dnlina
Tumaraumnt:

Soreen Failure!

Grew Trakning:
Grew Action:
Cperational Effect:

Prwer-up amm. Verfy no ABE cammunicaizn falyres or BITE srors.

MNmne.

Powar-up arm. Werlfy no ABE commurication failures or BITE &mors.

A Pasn
B: Fass
& PEss

The crew will be rzined to always obeera whsttar (e am i responding propery ta commands. If it faet, apply brakes,
Select Direct Drive If availabig. If M3 not avakable et Back-up Prive. SinglaDirect Orive awitch should be pulsed t maintsin proper rates,

Computer supported mesie ans ket Dirsct Drive may be 1052, Autobrakes dus to falss BITE, Back.ug Drive |5 avallabie. BITE ﬁwrﬂde exiin
12 regain computer supported moces.

Mission Nona.
Gonstralnts.

perovaks: .

unctianal Groop Mirvis Postion Talaphona Datw Signed. Skt
NI Hilz, Michead ¢ SEAR-BRAMFPTON Systems Engineer 453 DELEwSE Sigrved
wlaalrty Mok, Lena [ SPAR-BRAMPTON  Reliabilty Engineer 550 Deliards Sighed
regraen Maregement Oic  Rice, Cralg / SRAR-GRAMPTOMN Technikal Program kMaragar 4532 OEMarta Slgned
Jpgysem Manager Glenn, George [ JSC-ER RS Gubsyaiem Marayer (i) 4531618 Fdarbs Signad
rchical Manaper Alison, Ron f JESC-MYE RIS Projact Enginwsr JSC (13 4534072 (9Aprad Signed
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