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Sysiem: SRAMS

Subsysiam: ELECTRICAL SUS-SYETEM
 Assembly Duss: Sans Povar Amphier

Part Nurmber(s): 5114011773 S1140F1177-5

Heam.
Functom: Gigial (nlerface Assermiy Racaivax and cads command dats 1o CPLU. GanamiEs position ancodar ciock and

e ANITRAE, PEEGGT Porotan dveodar dits and artamal lags and aneembles
ratum deta for travsmrsian to MG,

Failure Mode: Comupt relum data word transfer.

HY Func. Sereen Fallures
Crilicaliy: 2 1R.

Mis<inn Phasa: Orbit

Causss); Digital imarface Axsembly Losa of roturn oz word 2 write inhiklt,

Failure afToct on
unit'end {em:
Less of write inhibit to ROW?2 causes sl retwn dats bits whees fallawe RTNI_D7 of fukie! rogislir to ba rapiaced by tha sortents of RTRZ_Q7
due o the snabie oortinuousty balng pressm. All netum deta upstream (owards wrist moll) of he fEied egser will be all ones of all 2ers,
Ratum data word BITE {ADW2) will detect when DFFLD et FOOF teod oy perrfarmed

Worst Gase; nepected mobion, Incamect position date. Autobrakes.

iadundam Paths: Auvtobrakes (to Sate the Systam).
Dirged Do,
Backup (v,

lgtantion Raticnale

Design:

Fiadd Frogrammakle Gate Ammys (FPGA'S) and the Error Ditedtion and SoMection (EDAC) ane S8mI-Custom Microcrtults m which the Dasic
deaegn hurvctional elements am caduonad by the manufacturer, The interconnection of these glements is then customized by Spar ko provida Iha
funchonalty of e completed microcatul. The design wlilides proven cireult techniques and i Implamentad using CMO'S technology. This
Iachrolofy OPATZIAE Bt jow power whd henes the deviee does nol expeniencs significant opemsing stveasses. T tachnology | mature, and the
Bevsec Oavice reliabiity i wall documantsd, All strecess ane additionaly recuced by derating the sppmpraie perimeters i aceardance with
SFAR-AMS-PA DO and vefilied by eS0T Teview.

Thin approach has & signifcant advarags In that & mecuces the quartity of discrels parts required in the assembly and aleg the compmdty of
e PYWE and results in ssnificant weight and viduma savings. T type of semiScusion gart nas been successiully ue=d in clher space
apatons.

Wmmmmmmmwwﬂmmnm:mﬁmmn. They are 100% screenad and bamed in (@ the reguirementa of tes
Spar requirsiehs Gosiarient.

repared:  185epdE by Fung, Bil RMS/ELEC - 427 Bupersecas; tWA
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Inspaction;

——]

The 3P4 board is fabricated iy Surfacs blount Technalogy (3MT). This |s 2 PWE assEMly t2ehramgy in which the components
sotdered o the solder pads on e surtsca of tha PYWB. Thé slgnifcant advantage of this teehnalogy is Io enably the parts an the board kg
mors darEaly padied. bo reduce to everall volume and welght of the: Faaembly.

The aseamidy process ks ighly autometed, Tha parts are mourted on the boardy uging 3 computer sontralied "pick and place” machine, T
subsenumnt woldermg cparation i pefformed weing a bet furnace, in which the time and tamparature therma) profim that the PWER aaggmbly i
Sxpcsed 13 |8 Sanily cordrolied and optimized to ensure proper Fart sokdaning atiachment. The axsembly & manufactored under decumentsd
procadurie e quality controls. These confrole are mearcisad throughout the assembly, inspection and tesling of tha unit. This inspection
iRCludes workmarmhip, campansrt molrting, soldening, and ronfarmsl costing to entura thal 1 s in sccorance with the NHE 5300 standard:

The SMT ling used Iar Ine SPA PWE assembily has tndergona a full quakfication program, and arsamblles prodused an s ne ars Esd
other 5pace Progrir.

The circut board dusign has been reviened to ensuns adequels conductor width and separaton and to confim approprsie dimensione of
sokder pads and of component hold provisions. Parts mounting mitheds are controlled in aecordancs with MEFC-STO-1544, MSFC-5TO-13
ang SASD 2573751, Theess ducurnents requine approved MOUNTG MAthons_ Sinsss felml and remporent EACUTY,

Test

QUALIFICATION TESTE - The SPA i submcted I the Tolkowing guallfication mating:
VIBRATION: Each axis of the QM g subjected to Flight Accaptanes Vibrabicn Teat (FAVT), Qualificaton dconptance Vibraton Test {QAYTY
and Qualification Yikration Tests (OVT) in accondance with the SPA Vibation Test Procadune (B26566). The kvl and duration for FAVT & a
per Figure 5 and Tabie 2 of Z25556; the vl el duretion for QAVT k 35 per Frgura 7 and Table 2 of B2ESLE; tha lwvel and duration for QYT
oz pev Figure 8 and Table of 26608, AL tha end of the thrng BUCCesE W RINGOM bratian text in sach 248, bath dlrssticng {+-} of sach of the
axiy iv subjacted 1o 4 8hock pulae test &3 par Figure § of BESEE, :
THERMALWACUUM: QM TVAC Test {3 in acooftanse with Fiqume 5 of the SPA TUAC Tt Frocedure (8265887, with full
Functions/Paramairic Test pefarmed ot lavals of +B0 dogroas © and -36 dagress C. and non-opeckirg ot -54 deqraes G, The G ualification
FECLUM |avats dURng TVAC i6 1100 tor or less. The tolal best duration bs 7 1.2 sycles. The (M SPA I subjacted to a minimum of 1000
hiurs & Lle teating and 1000 power On-Off cyties.
EMC: Tha OM s subjectad 19 EMC Tesiing {tesis CED/CEDD, CEQT, S50, C502. CS06, REM!, RE0Z. and RS0 In acoordance with the
ERA EMC byt Procedure (826477 basad on MIL-ETD-E1A '

UNIT FLIGHT ACCEPTANCE TESTS - The FM SF4 s subyected 1o tha following acceptance bes Ly}
VIBRATIGN: FM Accepimncn Vibeabon Test (AYT) in eccordance with the SPA, Vibration Test Procedurs (B2E586), with ssml and duralion as
par Figura & and Table 2 of B2E506.
THERMALVACUUM: FM TVAC Test |5 i accordance with Figure 6 of the SPA TVAC Test Procedure (B25588), with lavals of +49 geg
and <25 degrees C for 2 duration of 1 172 dyeles. The vacuum e duning Acseptance TVAC Testis 1X107-5 torr or jean, r'

JOINT SRU TESYS - The 5PA ia tesiod as part of the [oints (ambiet and whoetion Tests onfy). The ambient AT [ty e Shaulder Joint,
Elbaw Joirt, and W] Jort are ag per ATP.2001, ATP20D3, and ATP. 2005 respectively. The vibration teat for tha Shouldes Jgirt, and E lbaw
or Winest Joint are 35 per ATP.2002, ATP 2004 and ATP 005 respactiesly, Through wire function, costinudy snd slectirea isclation tasts are
partarmad per TR 283

MECHANICAL ARM REASSEMBLY - Tha SPANW.oIME undeno & mechanical arm nlegration stage whers slctical cascke are periome;
par TP 2007

MECHANICAL ARM TESTING - The ouigeing split-anm is configuhed on the Strongback and e Maripukator Atm Cheekoud s perforres
par ATP 1832, .

FLIGHT CHECKOUT: FDORE OPS Chichout (all yehiches) JSC 18837,

Unit e manufactuned under doourmented quality oonifols. Thics exsvirein g wosrcissd throughoot daskan procuremend, planning.
macedving, progessing, faddoation, assamily, Lesting and shipping of the units, Marcalony roesechon ports are ampoyed at varous S of
fanncalon asasmbly, and test, Gouemement SoUrse (REpecion s Fvoled at vanous eoniral (.

EEE parts inspection is performed ae requined by SPAR-RMS-PAOC. Each EEE part I quiified it the part (wesl Lo th raquiramants of th
srpiicabis spaciication. All EEE pais are 100% screanad snd bumed-in, 2£ a minimur, ot mriuired by SPAR-RIMS-PA 03, by the aupalier.
PPA o parfommesd s raquiee By PA OO0 an & randomty sedacted 5% of parts, maximuam S pleces. minimwm 3 pleces for each kst numbar’dem
ervie of parts. s ALty dinicaes 2 dubjesieet b 100% FIND. Wire i procuned (0 specReation MIL-AWY 222755 or MIL-W-81281 amd
nEpacter And teshed 1o NASA JSCAMB0AT Sncard Mumber 354,

Fecening inspection verifies that all parts recaived sre as idertifed in the procurement dociments, that fo physical demage has ocswred to
parts dunng shipmant, tuat the meshing domumaTs provde Aok uats raceabiEy nfemation and screening dats searty inentifes acoeptabme
pats.

Pt are imspected throughout manufacure and assembly &5 appropriaie (o he manuiRciunng stige compmied. Thass nepactions inchude;

Printed sircult board mapaction far track separallon, damape and stequacy of plated through hois, camnent tmounting inspestion for
COMmacT sOi0Enng. wire ROHNg, STepmng, sic. Oparaiors and imepectors s reined and certifes I MASA NHE S300.4(34-1] Standand.
Conformal costing inspectson for sdequabe pmocesainy is perfermed uaing uliraviciet light techniques. PO Boang Installation mepection inn‘
cheCke for Senmest Doand installation, signmeant of boards, aTper connactor comact madng, wine ruting, STapHrg of wires ate. Post PG,
Board wrstallation Irspedion Ingludes cleaniness and workmanship (= pangevemunent rep. mandaiory nspeclon point).,

Prepared:
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' . unit Pre-Accaptance Tast imspection. which intludes A0 St of Kper ler irgpection comphtion, s built conflguralion verifissticn b as
sl #to (mandatory inspaction pond). A unit Test Readinees Review [TRR) which includea verifcalion of test personned, besi docUments,
Les] equipment calbrationyvalidaton siatis and hardwans configurition @ canuened by D4 in conjunclion with Enginsenrg, Reliabaity,
Configuration Contral, Suppiier as applicable, and the guverinent representalive, prie to Ine start of any formal weting [Aoceptance or
Qualfication). Lnit level docaptanes Testing (AT P Includes antient performance. Mmemmal and vibration temling (Sparfgovemment rep,
ANKabary iNGpection poiht).

Integration of uAit 1o Joint SALI « Inspertions inchude grounding ehecks, connectors for beft & pushback sontact, visual, cleaniineas,
intErGanmect wiring and povar g best 10 the appropnidte Juirt Irapeciion Test Frocadure [ITF]. Joint level Pre-Acceptance Teat Inapecticn,
inchices an audit of kewer ther Inapaction comgletion, as buit configurabion wenficalion to oa oesign eto. Joint level Acceptance Teating (ATP)
inchudes ambient and vibration testing (Sparigovemment rep. Manrdatory Imapection paint).

Machanical Arm Raassamply - the intagrathon of meshanical arm subassembis b form the assembled am. Inspections are performed al
EACN phase of nkegqration which Msludes eleotrioal checks, through winng checks, wiring routing. interface conmecters for benl or pushbark
cartacts etc. Mechanical Amm Testing - Sirangback and fiat Roor ambient parfarance beet [Sparfgovamment rep. mandatory inapection pant}.

OMRAD Difline: Powar-up arm. Varify ne ABE communication fallures or BITE armoes.

OMRSD Cnilne Mone,
lnstallation;

RAMPTON ONTARIO LES4)3

COMRED Online  Fowar-yp anm. Visity o ABE COMMUNGRIGn fallures oF BITE BTN,

Turnaround;

Sereen Fasura: A: Paxs
E: Pass
C. Pass
Crew Training: The crew will bw trammed to shvays otaarva whather Iha & & roponding propedy to commands. 11 fsnt, apply brakes.
Crw Actlon: Salect Dinest Diive, Single/Divest Drive switch should be puised o masthen proper retes.

dperational Effact: Cannot wee cormputsr auppoiie Ml Aylobrkes, Direct Drive and Backup svalsbla, Amm will s atap automaticalty if fadure of e wte
brakes syslem noy praviodsly oesured, Brakes can be wpoted manuaty

. Misston Operats urder vernier ralis within appreximatay 10 1t of strucharm,  The operater mist e able 10 derect that the am rs responding property to
Consirainte: commands via window andtar CCTY views dunng all arm spdtabors. Auto rajectonios mast be desigred (o 0ome ne ¢loser than approgmetety
£l from structure.

provals:

metional Araup Hame Position Telaphons Dats Signed  S1atuc

Pt Hikz, Mezhaal F ERAR-BRAMPTON Sysler Ergananr A52d QéMarad Signed

wakuly Molgmard, Lena ! SPAR-BRAMPTON  Ralsabality Engtrees 4580 QEMara Signed

wgrem Management Offic  Rice, Craig / SPAR-BRAMPTON Tewhruil Progrsm Manager 455 QEhtarad Signed

cmymtem Mansger Glenn, Cesrge [ JEC-ER AMS Subsmymben Manzges [281) 4831516 MMardd Signed

shawal Marager Allimgn, Ron ! JSC-ANE AMS Proyect Engineer JSC (713 aBA4072  (SAprad Signed

W Wisont Howtamed Lo, Band JSIC-NEt RS SUmE Lot b 10d FFA (2mI¥ALTOY Lo AHIFE o e o

phbed:  1B5apsS by Fung, Bl RMS/EI EC - 479 Supsresdux: Ni&




