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. -System: SRMS ’ )
Subsyslem: ELECTRICAL SUB-SYETEM
Aszambly Dace: Sarvo Pownr Amplifier
Part Numbaeria): 51140F1177-3 S114DF1177-5
Hain:
FURCtion: hotor Drive Amplifier Astandy Provides moter voltage hosodt on demand frem mchomets slactronics

Commutates the molor drive voltsgs Provides Rardvare et imiting, brake
driva, dirset difva funstons and enables backun drive. Provides BrYE circuis and
SITE verification for MOA,

Failure Moda: L02s of Motor Dive fault detaction,

HW Func. Scresn Faillures
Criticality: 3 1R AR

Mission Phaze: Grbk

Caugedx); Maobor Drive Ampilber Assembly LoxE of Motor Drive TaLlt test for ore outpul sieh.

Failure affact on
unit'end item:
Urlabiu-t_u Cloes ane of the low side cemmubation bridgs switches (AL BLCL) or phass B high (BH} duning the mclor deive fouk detection test.
Lﬂwm Tauitt depect eyl ctwinys pass regardieas of handh of GuUtpl Switches, Subsequent shored outpul switch Fsilure cannct ba

. Worst Caze: No eflart untll subspquent failum.

"

Redundant Paths: Mot Applicabie.

etemtion Rationale

Dusign:

Fleld Programmat-e Gale Affays (FPGA'S) and the Emed Cetection and Camachicn (EDAC) are seml-custom Mmicrosiraums in which the basie
design functional elements are designad by tha Manufaciurer, Tha inteicannaction of hese elements 15 then cistomized by Spar o provide he
luncinnalty of the completed MISTocirawt. The deslgn utiloee proven irsuil etrigues snd is implamarts: weing CMOS teshmalegy, This
tehiclagy aparates ol low power 3nd henge the device does net sxpearianca significant cparating strasue The tachnology is mature, and the
basic cavice /eliabity is wall docusmaning. AN sireccas are additionally requces By devaling the appeoprate pramelers n scoorgance with
SPAR-RME-FA DO ancd varifed by cesign neview, ,

Tres apprsach hos a wignifican! acvarkage in st i educes te quamiity of discrets parts reguired in the assembhy and aksa My S sty of
m:ﬂF_"w_Eandmsulu'nwmmﬂuﬂww-m.mmnlmmnmumnmﬂulwwﬁ In other space
applications..

The parts are quallfied to the raquiremenky of M appitaliv socification. Thay are 100% acreened and Sumed It 10 the regquifements of this
Spar requiramants. secumen.

The 3PA board is fabricaied using Surface Mount Techrokegy (SMT). This is a PYVE sasembly chrodogy in which the componenis ame
soldaied 10 the solder pads on tha surfacs of the PR, The sipnificant sdvamtaye of lnis tashinelayy 4 o el the parts on the board o be
more densely packed, 10 reduse i overall vilume ard weight of the asasembty,

The acsembly process is Righty automated, Tha sans are maured of the boards using a somputar contmied “plek and phoe™ mashurm, Thi
subsequent sokdering operaiion i periormed wsing a belt.furnaos, in wiich the time and temperaiune tharmal profie that the PWE assemoly &5
exposed to |5 oty controlad and opdmizad to snaure poper pan Sckiering Jtachment, The 3sasmibly s manufachured o Goouerbn]
procechus and qualty Controlg. THhasa controls are axencinsd throughout tha 2seemly, INSpattion and Testing of e unit. This inGpesbon
ineludes workmanship, component mounting, selgerng, and confarmal costing to snsyre that k Is In accordance with the HHEB 3300 siandards.

The 2MT line utad for the SPA PWE 2sssmbly Ras undargons 3 full Qualiication [MUgram. 2nd Sssembies proouced o this (ing are ysad in
olher space SAOJ0MYTE, :

The sircuil board design s bean reviswed b ansune scequste condoctor width and aeparatisn and b confirm 2ppropriate dimenaions of

.  sclder peds and of component hold provisions.  Parts mounting methods are cortmlied In acoordance with MBFG.-STD-154A, MEFC-5TD-138
and SASD 2575751, Theooe datumunin requine Spinovkd mourding mathade, siness redief and sompanant Sasurdy,

pared:  2Z5epPl by Fung, Eil JuUpercedns: NA
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Test: '
QUALFICATION TESTS - Tha SPA Eubjectad to tha fulln"-"n"l'lg quiallfiration Ieuting:

ImE Pt

CMRED Offline:

VIBRATIGN: Each aws of (he GM |6 subjectad o Fiight Acceptance vibeation Test {(FAVT). Qualification Acceptance Vinrstion Test {2AVT).
and Qualifization Vieratlon Tests (QWT) In accordance with the SFA Vibralion Test Procedure (826585), The level and guraton for FAVT i5 45
Par Flgura & and Tacks 2 of A265845, the level and duration for GAVT is as per Frgune 7 and Table 2 of 826566 tha kvel and duralian for QYT ©
an per Figure B ond Table of 826506, At the end of the liwee Sucteasive randu: vibralion tost n each axis. both directions {+/-} of sach of U
s in subjecied 10 & shock pules teel 35 per Figure 9 of 828658

THERMALIVACUUNM: QM TWAC Test 15 In agoordance with Figure S of the SPA TVAG Test Frocedute (285881, with Ml
Functional/Peremetic Tee! performad X kevels of +50 degrees C 2ne 28 degress ©, and ron-operating at -54 degrees C. The Gualification
sl Iy duwing TWAG i6 1X10"-8 torr or [sss, The tofal fest duration is 7 172 cyclss. Tha QM SRA K subjected to 2 minimum of 000
houry of life tasting and 1000 power On-OH ayches,

EMC: Tha QM b5 subjected to EMC Testing (testa CEO1/CEND, CEOT, CSIM, C502, CANE, REQZ, RA0OZ and REG3) in accordance with the
LPA EMC teat Procedrre (S26477) based on MIL-STD-4514, ;

UNIT FLIGHT ACCEPTANCE TESTS - The FM SPA [E suhjacted 1o e Tollowing aoosptance lesing:
VIBRATION: FM Aoceptanca Vibralian Teal {AVYT) in accardance with the SPA Vibrtion Test Procedure [A26586), with vl and guration 25
per Figure 5 and Table 2 of 528508,
THERMALAACULIM. FM TWAL Test is in accordanca wilh Figure § of the SPA TVAC Test Procedure (A2B588), with lvals of +a9 degrass ¢
and -25 demrewrg O fov 3 durstion) of 1 172 cyciss. The vacuum lsvats durng Acceptance TVAC Tt is 1310 5 bt of leas.

JOINT ERU TEETS + The SPA |5 tested as part of the foirts (amblant and vibration tests onty). The anbient ATP for the Shoukdar i,
Elbowy Joing, and Wiiet Joint are 88 per ATP 2001, ATP 2002, Ard ATP. 2005 reygwedividy, The vibration test for ta Shoulder Jeint, and Ebow
o Wrist Juink are a3 per ATP.2002, ATP. 2004 and ATP2005 respectividy. Through wine function, comtinmaty and sactincal (Salation lests as
parformed par TR 282,

N;EC;E;HML ARM REASSEMELY - The SPA's/\ainty undergs & mahncn) arm Misgralion sSoage where elecrical checks are performed
par . .

MECHANICAL ARM TESTING - The eutgaing split-arm ia canfigursd on the Stranghack e Hie Manipulator Amm Sheckout s perfomed
per ATP, 1932,

FUGHT CHECKOUT: PDRS OPS Cheakelt (af wahgions] JS& 10387, ‘

Units ane manufactured wnder gocumented quaity contrs. These controls are exsrcised INroughout desgn pricuremenl, panmng,
receiving, processlng, faprication, assembly, testing and shipping of tha urite. Mandatery inspeciicn points am eEovd At VANcus stages of
fabreation, assembly. and test. GSovernment sowme mapesdion o Feoled 3t varmus contml levets.

EEE pasts wwapeation is perfonmed o reglired by SPAR-AME-PAO03. Each EEE part m qualifad ot the ot leve 1o the reguirements of
apoticabls specification. Al EEE parts ara 100% sormened ans bumed-in, a5 a minimum, &5 required by SPAR-RMS.PA.003, by the supalisn
CPa is performed o redqured by PACOS o @ randarmily seected 5% of parks, maximum S pieces, minimam 3 pecas for each [ob numben/'date
eads of parts raceived. All cavily doverics anb aubjctod ta 100% PIND. Wi b peasiane b spaeficatnen MIL-AY-22758 o0 MIL-AY-51381 and
inapacted and lested to MASA ISCMA0A0 Standerd Number S5%4,

Recelving inapection verifiea that all parte received are o identfied in the procurement decusmenta, thet e physical camage hes scsumed to
parts during shipment, thal the recaiving documents previde adequarte traceabiity informadion and acrssning dabs clsary idenilfise a-capiabia
parts. .

Farts are inspected hrougiout mangiadune s sasermbly g pproprsehs bo the coerufachunng steg cormphrted. Trurs inspecioms ncluds;

Prirted mimult toamnd rpection for ratk smyparatinn, damans and adeguacy of plated threugh boles, oomponem. maunting inspection for
COMECT SokHEing, Wi koming, Sirpping, Wo. Cperalars ane apdcters are traired and cartiied to NABA NHB S300.438-1) Slardard.
Conlormal tdting ifcypabeban far adanuats procesing is pacfarmed Loing ulirivieist B tachnioues. PO, Board ingtalkation rspeclinn ineluda:
chacka for cormect board inataiation, aignment of toards, proper connector oontacl mating, wire reuting, strapping of wires etc. Fost PG
Baoard irouallation mupecdlan includes chanliness and wodoranetip (Spanjovemmant rag, mandatory mspection peint),

Unit PFre-acceptance T mspeoton, which inciides an aut of lower Ser inspechion somaletion, &8 Sult configuration werifcation & as
caign afc (mandatery inapestion point), A unk Test Readiness Revew [TRR) which Includes verification of test peronned, tead documents,
teest sLipmen? calbrationalidation states and hardwans confguration b= comnad oy CA In conjunction with Enginesring, Relmbilty,
Confguration Sontrel, Supplar 33 applicabla, and the governmert ropraasniative, prior to e it of ary fernal beaimg (Acceptanoe or
Cualification). Unit keval Acceptancs Tegting (ATP) bncludes amblars parformanca, themmal and vibron testng (Soaigmsemment rep.
mandary inspeciion pairt). .

Integratian of wnit 16 Joirt SRU - Inspections include grounding ehecin, connectars for bent or pushback contacts, visual, Cleanindss,
irtermannect wirng ang power up hest K the ppropriate Joint inapection Test Procedurs ([ TF). Jeint level Pra-bhoceptance Test Inspection,
inciudes an audt of lowsr tier inspection completion, a3 buit sanfigunation verilieation to 45 design eta. Jaint kewdl Aecoptance Testng (ATF}
meluders ambient Ang videaton $eakNe { SRARQOVAT MM Mp. mAnAOry inapecton point).

Machanical A Reassembly « the integration of mechanical amm subsasemblies 1o form the acsamblad wm. irsgectiong ae perfomed 2t
aach phasa of imegrahion whinh inchwes s(a2irical ERECKR, MU winng checks, wiring muting, inherace connecion for bent or pushack
contacts ete, Mechanical Arm Tasting - Strongback and fat floor amblent performance et [Sparigovernmet b, mandatery ircpection

MNone,
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"Junsn Cnling  Narm,
Installxban:

OMRSD Omlire Maora
Twmarcund;

Soreop Failure: A: Commiation switshes sre in semes with cutput setsh being bested for short circuk faliure. Inablity 1o Slose commutation switsh results in a
pags far (he BITE wvirifieation rogandess of the state of outpul switch.

B: Cormnmutation Swhs s AT (N Marks with DUt swrsh oming lested or ahort cinouk fallure. [mabiity (o slose commutation awilch resuhs na
pass for the BITE verificatiar gt of B state of cutpul swildh.

C: Pasas
Crew Training: The srew will be trmined io shwave abaerve whettmr thi arm i respending propenty tn commands. (fit isn't, apply brakee.
Craew Actsan: Note.

Cperational Effect: Mone. Subesguert lailure i subsiwaking may causs j6int ronaway,

Miczion Mone.
Constramis:

pprovals:

Unctianal Grodp Nama Position Trlephuna Oais Sigrad  Status
i Hillz, Michasl | SPAR-BRAMFTON Sysiems Endines ' L DEMaras Sigred
‘alinblby Molgmird, Lena / SPAR-BRAMPTON  Reliability Enginesr asad DEMErss Signed

Topram Managemart Cific  Rice, Craig / SFAR-BRAMFTON Tachnical Program hManagsr =) DEMm3S Signed
ubzyxtem MarmEger Ghnn, George | JSC-ER RS Subsystem Wanager A1 1315 J0MaEl Signed
schnical Manager Alison, Ron / JSC-MUS RM3 Froject Engineer J&C ' (T13) 4834072 C9AHDE Slgned

wrre Aissonr Ariuetact rf:u..M’ Lt /’m el Ras SR Fagin Frk £203 W3-y Fe XIS Mﬂ

. . Suparsedes: NiA
reparsd:  25Sep9é by Fung, Bl RMS/ELEC - 581




