FMEA HO. _6.0.3

CAITICALETY /2

Bampte Video Switeh {RVS)
SHITILE CCTY OHG Wb, Z293633=501
CRITICAL ITEMS LIST
SHEET 1 .. oF __ &

FAILURE WODE AND

FAILURE EFFECY
0N END ITEH

RATIONALE. FDR ACCEPTAMCE

CAUSE
Loss af power enmble command ta
wrist Lanera.

Laupsp!

Cumgunignl Board Asseahly, Al,
2291218501

D1TIR

Ho viden signal, and ne
commaad aad conkrol
capabilily at wrisk
Tocation.

Loss of li;slnn crilbcal
videa sigmal from wrist
Canerd.

OESIGH TEATURE
BARE BOARD DESEGH (A1)

The design of the astociatad AN board i= comsbrucied from laminated

capper-clad epoxy glass sheets (NEMA G-M) Grade FA-4}, PER HIL—F-55&17A. Circuit
connecticns are wade through printed traces which rua from point ta point on the
board swrfaces. Every trace temminates at an znnubar ring. The annuiar ring
surrounds the hole In which a component 12ad ar terminal b5 located. This ring
providas a footing for the solder, ensuring geod wechanical and elactrical
perfornance. [ti slzs and chapa ara gowerned by MIL-P-S5630 as are trace widihs,
spating and rowting. Theis Tequirements are reilerated speciflcally in drawing
nates ta further assure conpliance. Variatioss betwean the artwark masier and the
final product (due to irveqularities of the etching process) are alye costrolled by
drawing notes. This prevents making defactive baards from good artwerk. Holes which
house na 1sad or terminal, but serva anly to edeclrically Interconnect Lhe difflerant
beard layers, contais stitch bars for mechanbcsl support and dincreased reliabllity.

The thru holes are drillad from & #ci11 tape Lhus #limisating the possibitity of
hunarn arror and aVioukng tight control over bole and annular ¢lng ¢oncentricity, an
impartant reliabiliky criterion. After drl1ling asd alching, Al topper eladdiag le
Lin-Twad plated per ﬁll-!ﬂl-ld!ﬁ. This provides for easy and reliable soldering at
the tine of board asseably, aven after perlods of prolonged staraga.

BOARD ASSEMALY DESTGH {A1)

AYT conponents are 1asialled In a manmer which acsurec mawbmun reliabillty,
Component Yeads are pre-tianed, allowing tatal metling of solder jeints. A1 leads
ara formed ta provide stress valiaf and the bodles of larps components are shaked.
Special mounting and handling {astructlons are included In pach drawing vequired
aftwr final assembly. Tha beard iz coated whth urethane which protacts against
hunidity and :Mlﬂ!nntiun. '

EDARD PLACEMENT

The Al baard |5 securad in tha #leckronics 3ssenbly by

gold-plated berylliun copper card guides. Consectlions are made to Lhe aother board
with blisd-mated connecters. Disengagemsnt during launch ig prevented by a cover
which epans Lhe board's Fres edge.
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FMEA W1, _6.0.3

CRITILALITY _2/2

UNIY

SHITTLE CLTVY Owi HO.

{RITICAL LTEHWS LIST

FALLURE MODE AHD
CAUSE

FATLURE EFFECT
DN EHD ITEH

RATIOHALE FOIR ACCEPTAHCE

SHEET ? ] B __

Lass of power emakle cgmmand e
wrist camara.

Causa:

Conpanegnt Board Assembly. Al,
239321950

airin

Mo video signal, ard wo
command and cantral
capabillty at wrist
Yocation.

Loss af Iﬂ;iilﬂ criticel
video signal From wrist
CaMBra.

OURLIFICATION TEST .
For Qualifbcation Tesxt Flow, sea Takle 2 located at the front of thls book.
ACCEPTANCE TEST

The CCTV system s R¥S i3 swhiected directly, without wibratisn isalators which
msight ko uvsed in sormal Installatios, to the fellowing bestimg:

# Vibration: 20-80 Ha: 1 dB/0gi-rise Teom 4.81 620H2
BO-358 Hz: 0.0d &< Hz
53750 Hz: -1 db/ W0 Ock—slope
Test Guralion; 1 Hinute par Axis
Test Lovel: 6.1 Grma

for Acceptance Test Flow, see Table 1 Tocabted at the Front of this bosk.

- OPERATIONHAL TEST

In srder 48 verkfy that CCTY conponants are sperational, 3 beskt omslt vorify tha
health af a1 the camnamd related cempoanents from Uha PHS [ATATE paned switich,
thraogh the RCU, through the sync Tines to 4ha Canera/PTU, Le the Comers/PTU counsad
decoder. The test must alsp veriFy the camery*s ability ta produce vhdea, the Y5U's
abillty to routa vides, and the monitor®s ability to display videa. A slmblar besk
wou 1d ;e perforngd to verify Lthe MDM command path.

Pre—laucih oa Orbiter Test/In-F1ight Jest

Fanar CCTV System.

Via tha PHS pamel, select 2 oonibtor as dactinatisn and the camara wndar

iexl ax source.

Sand “Camera Pawer On' command From PG paneld.

Selact "External Sync® en oondtor. )

{bsprva vides displayed on monitor. Hoke that 1F video oa menifer Is

spnchronizad {i.e., skable rastar) then this indicates that the casera

1s receiving campasite wyne From the RCU and Lthak the camera is producing

synchranized vides.

6. S5end Pon, Tikt, Facus, Foom, DLA, AND Gamma commands and wisually (edbhker
wia the wonitor ar direcl abservatian) weridy operation.

7. Seleck downlink as destination and camara ender bast as source.

8. Obserwe vides rowted Eo downlink.

9, Serd “Canera Power OFF" conmaral wia PHE panel.

1. Rapeak Steps 3 dhrough 9 exceapk igsee comdands via the MIN conmand path.

This proves that the ECTY aquipnest i3 operational.
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) UNIT i
FHEA M. _B,0.3 SHUTTLE CLTV : DG WO, 2253633-581
CRIFICAL [WEHS LIST
CRINLCALITY  2/2 SHEET 3 OF [
FATLURE MGDHE AHD FAELURE EFFECT
CAUSE et END 1TEM RATIOHALE FOR ACCEPTANCE
tosz of power enable camnasd L0 Ho video slgmal, aad ne QAsIHSEFCTION .
wriil carera. cammand and control )
capability at wrist Frocurement Contral - The AVS EEE Parts and hardware dboms aré pracured Fron approved

Canse: Tocatian. | vendors and suppliers, which mest the requirenends set forth in tha CCTY conbract and
Componant Board Assembly, AL, Guality Plsn Unrk Skatement {WS-2503176). Pesldent DLAS perssnngl reviow all
2293218-50% Bprit Case: procuresent decusenks to estahlisk the need for G50 on selected parks [PAL 5171,

Lpss of misshow critical
video signal from wrist Incoming Inspection Aré Siorage - [ncoming Quality inspections are wade on all
Canera. recelved materiats and parts, Besulkz are recorded by lot and ratained 4n file by
drawing and canktrol nunders for feturs refereace and traceability. All EEE paris are
subjecked to incoming acceptance Leats as called for ia PAl 315 - I[ntoming [nspecilion
Test Imchructions. [Encoming Flight parts are further processed in accerdance with -
RCA 1046664 - Praconditioniag and Acceptance Requirementt far Elactranic Partz, with
the excaptisn the DFA and PIND testing 45 not pevdormed. Hechanicasl liems are
inspected per PAL 316 — Incoming Inspectisn Insbtruction for mechanical item;, PAL

08 - Iacaming Quality Conirod Imspecticm Imstruction, and PAL B12 - Precedure far
ProcessIng Incosing or Purchased Parts Hesignated For Flight Use. Accepied items

ara deliveredba Matarial Contralled Stores and retalned wnder specified condithoms
witil cable Fabrication ix raquired. MHon-cenfarming materials are held for Material
Review Board {MRB) dizpasition. {PAl1-3I7, PAI I i)

poard Assppbly & Tost - Frier to tha start of EVS board assembly, all {tems are
varified Lo ba correct by steck room perzoanel, as the Liems are accumulated 4e Fora
a kit. The items are verified again by the :[uwitnr who assembles the kit by
cha:hin? againsd the as-bublt-parts-1isk {ABPLY. DOAS Mamdatory Enspection Pofnts
are designated for all printed circuit, wira wrap sad welded wire boards, plus
harness fosnechors for solderimg wiring, ¢rimping, solder splices and qualily
warknanshkip priosr to coating of the conpanent niﬂn af bopards and sleewing of
harnesses .

Spacifhe RYS Bnard assewbly and best inctruckioas are provided In drawing coles. and
anHl:ahlu decunents are called out o the Febricalion Protedure and Record
{FPR-2293673) and partx Vist PL 22036%31. These include wire connectlon List 2295955,
Procesa Standavd RIV-586 2280681, Pracess Standard - Banding Velcra Tape 2780809,
Spacification Seldering 2280149, Specification Mame Flate Applicatlon MIE0161,
spechflcation - Crimping 2200800, Specification - Bondlng and Staking 12080878,
specification - Urethane coating 2250877, Specification - lacking Compound Z0ZEN06,
Specification [lﬂ:lmhliive 2810985, Specification — Harking 2280876,
Specificatisn — Wor ship 8038035, Specificalion Banding a:g Skaking 228075
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FHEA MO. _6.8.3

CRITICALITY _2f}

LHIT
SHUTTLE <CIV BNG N0

CRITECAL ITEMWS LEST
SHEEN q oF &

FATLURE HODE AMD
CALSE

FATLURE EFFECT
0N END ITEM

__RATIONAVE TOR ACCEPTANCE

Less of power pnable copomand o
wrist camera.

Cause:

Component Board Assembly, Al,
22932 18-ha0

HIZ2IR

Ho video signal, aml nn
commard and cantral
capabi¥ity ab wrist
locatkisn.

Loss of missign criticel
video elgnal from wrist
CANE D

QAFINSPECTION [Centinued]
B Assembdy and Test

Accephanca Tasts are parformed per TP-AT-2293633, including thevmal vacwum. Terques
ars pacifiod and witnessed, traceabillty numbers are recorded and ralibrated tosls are
checked prior to wie, RCA {walily and DEJ-S inspections are perforved at the

completion of spocifled FPR sperations in accordance wiih PAL-204, PAE-205, PAE-Z06
and FaE-212. DOCAS parsonnel witness BYS bulbon—-op and crikical Lirquin?. RCA and
DCAS perionnal nnniﬁr acceptance Lesis and review test datafresults.  These parsonmel
also ?:splal;t. after all repair, rework and retest.

Preparation for Shigment - Tha RVS is packaged according te 2280746, Process
standard Fer Packaging and Haml'l'iﬁ guidalines. AlY relsted docwnenlatign inchuding
assenbdy drawings, Parts Lisk, ABPL, Tesk Data, wic, ¥s gathered and held in &
docwwalation folder aszigead apaclfically s eakh sssembly. This Folder is
retained Tar referesce. An EI[; is prepargd fer aach AYS in accardence with the
requiressnks of H3-2591176. ACA §C amd DLAS parsonnal whtmass crating, packaging,

packing and warking, and review the EIDP for cempletenass and accuracy.
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HHEA KD, _6.0.3

CRITICALITY _Ef8

SHUTTLE CCTV
CHITICAL ITEHMS LIST

AMNTT

Benpte Yidea $nitch JB¥S)

G MO, 27936335401 —

SHEET

_ &% W _ b

FAILURE HODE AND
L£AUSE

FAILURE EFFECT
gH END ITEM

BATIOMALE €OR ACCEPVARCE

Inss of power anable command in
wWrish Camara.

Cavse;

Compoaent Board Assaably, AT,
2293214-581

D17AR

Mo video signal, ard s
comaand and control
capabl1iky ak wrist
Tocatisn.

Worst (ase:
Lass aof méssion eritical

video clpnal From wrist
camerd,
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FHEA ND. _6.0.3

CRITICALITY _Z/2

: LMET
SHUTTLE LCTV MG N,
CRITICAL ETEHS LI1ST

FAILMEE HODE AND
CAUSE

FAILURE EFFECT
O FD LTEH

SHEET [ 113 [

RATIONALE FOR ACCEPTANCE

toss of power engble command La
wrisk camera.

Causa:

Component Bpard Assenbly, A1,
220216501

alrig

Mo video signal, amd no
comraand and coakrol
capabitity at wrist
locat ion.

Horst Casze!

Loss of missien Critical
videa signal fron wrist
CAMEra,

DPERATIONAL EFFECTS
Losa of videa. Possible loss of major mission sbjectives if AHS albow is requlred.

CREW ALTIONS

Lf posshble, costinua KHS operations wsing allernallve visual fues.

LREH TRAIHING
Cran shu?1l be trained Lo use pussible alternativas to £CTV.

HL5SIH CONSTRAENT
Ef::bere possibla, procedures should ba designed 3o they can he accompllshed without
V. '

b-19

AT - ke



