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FAILURE MODE ARD
CAUSE

FATLIBE EFFECT

o power Om reset {FOR} pulse to
he YU 4% Lure on.

BT LY
FDOR circuil on YSU Interiace
Angp

Ab, Z99ERBE-S01 or 2294065504
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Unpredictable VSU state
4t pdwer Lurn an.

Loss of video from
mission cribical camera

HWATIOHALE FORE ACCEPTAMCE

| "DESIGN FEATURFS

The RCL ix a wicvoprocessor-based command and control wnit wsing an RCA 1602 CHOG

microprocessur, CHOS &aM, and 1IL PROH. Conputer LA circuibry is implemenked in

CHOS COAD0D serizs logic to ninimize powsr dissipation. The design incorporates &
dual master uscillator fone aciive, one cold hacrﬁp]- Fhe master pscillator is a,
Femperatura Compénsated Crystal Oscillakoar (YCXO) purchased From Wectran in an KCA
specl Fication contral drawing {SCB). Decode logic consists of Low Power Schotiky

1ML, and Lhe syic anplifier dasign wses monolithic HES51Y wideband op aups.

Farts were vequired to bz JAK reliability lewel paris or their equivalent. Fart
selection fa1ls Inta three categories:
{1} JAM pr betber parts From the Hilitarr )PL,
{21 Parls demonstrabed to WASA Lo be equivalent to JAN level via Lesl dala
le.g., CO400043W séries parts), or
£3} Parts procured to an RCA spec roatrol drwiag which calls cut tasts and
screening Lo affect JAN equivalency.

BARE ROARD CONSTRLETION (Ab)

The beards are of "welded wire" construction. At the bare bpard levol this does aot
distinguish it from a normal PC board encept Lhat hules which will Lake weld pins
gﬂner4?1r are npl concecled to PC traces. DOnly these pins which bring power and
gruundl potentials to the [Cs are on Ps_  An anaular ring survounds the hole in the
board where esch puwer and ground pin is loceted. Thesze ping are Lhen soldered o
the trace like any ather coopsaent lead. Aside fron bthis Featwre, all desipn

& cansiruction techaiques used in PC board Tayoul apply.

BOAHD ASSEHBLY (Af)

The drilled and etched boarg is populated with severs]l huwmdred solderable or
weldable pins. Power and ground pins, as well as connector pias, are saldered in
plage. Discreat components {resistors, diodes, capacitors) are attuched tu
Lifurcated lerwinals, where they are soldered.  Flatpack ICs are welded,
Tead-by-Tead,to the iops of tho weld pins, &Fier welding, extra lead material is
Erimmed away. Lirceit comnections are made wsing #30 &b nickel wald wire. The
wirg it welted 40 the pip surfaces an the board backside. AYY wire welds are done
using a machina which is bape driven, thus &liminating the possibilily af witwiring
due 1o nperator error. ANl earing B circeit perfornance is tasted prior to
han—level instaliation. Atler swicessful tesking, componeats arce staked as vequired
By drawing nokes gnd the assewbdy i codbled wilh urethane.

The beard is inserted in the hox on card-edge guides, in the same manner 43 the other
PC bpards.
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SHEET .2 ar d

FAILURE HONE AND
1

FALILLURE EFFECT
a4 EHD ITEH

EANT0OHAI F FOR &CCEPTANCE S

o puwar pa reset (POR) pulse ta
b WEU at tern pn.

dUSE:
POM circuil on WSU Interfara
ASSY
AB, 5026501 or ZZUBES-504

[ZTH

Unpradictable W3l stale
abt pawar twea on,

Loss of viden drom
wission crikical camera

DES[GH FEATURBES {Continued}
GOARD PLACEMENT

The boards arg segured ia the @leckronics assendly by guld-plaled beryllivm copper
card guides. Connectisns are mada to the mathar board with blind-sated coaneckars.
Disengagenent durlng launch 135 prevented by a cover which spans the buard*s free edge.
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CRITICAL IIEMS LIST
CHLIICALITY 242 SHEEI _ 3  oF ___ B
FAILUME HOGE AHD FAILLRE EFFECT )
. LALSE O EHD ITEM : BATIOMALE FOH MCCEFTAMCE .
4 puwer on resel (POR) pulse Lo wnprediciable vil stale OQUALTETCATION TEST
the VAl at turn on. at power turn on.
For Qualification Test flum, see Table 2 located at the front of this boak.
~dUaE. . H
POR circuit on WSl Interface Loss of wideo Traom
Basy mission critical camera

Af, 25023R6-501 o 2204R65-504
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FATLURE MODBE AMD
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o power un reset {POR} pulse to
L ¥5U al Lara on.

-
POR cirpuit om Wil [nterfoce
Atsy

A6, PSOZAAE-%01 ur 22958Gh-004

LIk

‘FALLUPE EFFECT
OH END 11EH

RATTONKLE FOR ALCEETAMLCE —

Unpredictable ¥ilU stata
il power turn Gn.

Horst Case:
loss of wides From

“missien ¢ritical camera

ACCEXTANCE TEST
The CCTV systems' ROW s subjecied ko the following testing:

e Vikrgtioa:  20-80ilz: 3 dB/0gi-rise frun 0.0) 62/Hz tu 0.64 GE/Hz
50-350 Hz; 0.04 GLHz
350-750 Ha: 3 dBADei-Fall ko 0.018 GoHz
FE0=1000: p.018 G<SHe
}BG0-2000 ; 3 dRA0ct—Fall ta 0009 GE/Hz
lest Duration: & Minute per Axis
Test bevel: .6 Gras
& Therwal: 100° F; Tine to stublize equipment plus 1 hour

0° F: Time to staklize equipmant plus 1 hour
100¢ F; Time to stablize eyuipmank plus 1. hour

Far Accepionce Test Flow, see Table 1 Tocated ot the Frant of this boak.

QPERaTIONAL UEST

In order Lo verify that CCTV companenis are gperational, a test must verify the
Leallh of a1l the command relaled components from the PR (ATAL) panel switch,
through the RCU, through the sync lines bo the CamerasPTY, to the Camera/PTU command
diet phor,  The best nust also verify the camera*s ahility to produce video, the Vil's
suility to route video, and the menitor's abilily to sisplay wideu. A similar test
woula bo performed Lo verify tha HOM copnand palﬁ.

!I:E_I “[”.I an “I..b]'t“: I tf]l]_E] iuht ]Eit

1. Poawer CCTY Spsten.

Z. Via the PHY panel, salect a monitar as destinatian and fhe comera under
Lesk as source.

3. Send “Camera Power On"™ cowaand from PHE panel.

4. Select "Exiernal Sync™ on monitor.

G. Ohserve wideo displayed on mandtor, Wobe that if wideo on monitar is
synchronized |i.e., stable raster) then bhis indicales that the tomera
it receiviag composite syac From the KCU énd that the camera is produting
syachroni zed widep.

6. Send Pan, TiVE, Focus, Joem, OLR, AMD Gamna commdngs and visually (@ither
¥id the monilar ar direct cbservation] werify operalion.

7. Select downliak 4t destinalion and cemera under tasl as sowrce.

§. Observe wides rouled in downlink.

4. fend “Camera Powae OFf" comsand wia PHS panel.

IG. Hepeal SLeps 3 chrough 9 except issue comwands via the HOH coomand path.
TL:- prowas that bhe C(CTY equipment iy operalisnal.
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SHEET ] OF ]

FAILURE EFFECT
08 _EHD TTEH

o power on resel [POR) pu]s& to
he WS ot torn on.

EATY-
POR circuit an WS Interface
AL
A0, 2592385-000 pr 22990655

K

Unpredictable VS state
al gower tuen on.

Worsl Case:
Loss of video From
wission critical camera

FATIGHALE FO6 ACCEPTANCE

[A/INSPECT IO

Erocurement Contrgl - The RCU EEE parts and hardware items are procured from approved
vendars and suppliars, which meet the requirements set furkth in the CCTV cosirack

and Quality Plan Work Statement (W3-25493176). BResident DCAS personnel review al)
procuremend docoaents Lo establish the need for G50 on selected parts (PAI 517}.

lﬂEEniﬂg_lﬂiﬂﬂiliﬂﬂ_ﬂﬂﬂ_ijn[ﬂgg — Incoming Quality inspections are made pn all
received raterials and parts. Results are secorded by lob and retained in Fils by
drawing wid coalrol nmbers For fuburd referesce and traceability. aAll [CT parts are
subjocled Lo incoming acceptance tests as called For in PAL 315 - lncuming
Inspection Vest Instructiums, Fnceming flight parts are further precessed in
sccorgance with RCA 1BAGERL — Pracandidioning aad Acceptance Bequirements for
Electranic Parts, with the excepkion bthat DPFA gnd PIND testioy is nel performed,
Hechanical idens are inspacted par PAL 316 — Incowing Inspaction Inslructions For
Hechanlcal [tems, PAT 305 - Incoming Quality Control [nspecticn Instroctian, sad

PAl 612 — Procedure for Procecsing [ncoming or Purchased Parts Oesignated for Flight
Use. Accepted {tems ore delivered to Material Controlled Stores and retained under
specified condilions wilil Fabricakioa is required. Moaconforming materials ara
held Tor Haterial Review Hpard {MRB} dlsposition. (PALI-J0F, PAL IDC-531.)

Board_Aszseably & Test — Prior to the start af RCU board asserbly, all items dre
vari fied to be correce by stock room parsoancl, as the items are accumulated ta Form
a kit. 1he itens are verified sgain by the operator whe assembles the kit by -
checking against the as—built-parts-1ist {ABPL). OCAS Mandatory Inspectian Points
are designated tor printed circult, wire wrap and welded wire boards, plus haraess
toanaeciors For soeldering wiring, crimpin?, solder splices and quality workmanship
prigr to cpating of the component side ¢f boards and slepwing of harnesses.
Specific ROU baard assembly and test lnstructipns are provided ia

drawing notas, and applicable documents are called out in the Fakrication Prorerure
and Record |FPR-Z2MMA24) and parts list PL-22%4024. These include wire conneckion
List 220500%, Pracess Standarvd ATV-56O 22B0BR1, Proces: Standdrg - Honding Yelcoro
Tape 22B0889, Specilicabion So1deringuEZHD?49, Specification hName Flare Application
19EQ 187, Specification — Crimping Z280BO0, SpeciFicakion — Banding and Slaking
200876, Specification — Hrezﬁnne cualing 22ENR2?T, Specilicalion = Lock ing Compound
1026116, Spacification Eposy Adhasive 2010905, Specification — Marking 2280876,
Specificaliaon - Workmanship BO30035, SpeciFication Bonding and 3taking F280875.

ACL mscenbly and Test — An apen box test is perforned per TP-IT-2224824, and an
Acceptance Test per TP-AT-2204824, including vibration apd thermal—vatowm.  Tordues
4re speciTied and witnessed, tracedbility rumbers are recorded, and calibrated Lools
are chocked prior ko use. RCA Quality and DCAS inspections are performed at the
completion of spacitfied FPR operations in accordance with PAI=Z204, PAL-205, PAL-206,
and PAT 217, OBCAS personpel witness RCD buttos—up amd eritical tarquing. RCA aond
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IHCA nd. L1121 SHUTTLE CLIY OWh WO. 294574
CRITICAL ITERS LIEST
CRLILCALITY Q272 ' _ SHEET B ofF  _ B__
FALLUEE MODC AHD FATLURE EFFECT
CALSF . OHEHD TIEM RATIONALE FOR ACCEPTANCE
o power on 1eset [FOR) pulse Eo Unpredictable WSl state o INSPECTION (Continued]
he WEU &t Lura on. ab power twra on.
Albug " Horsl Case: OCAS personnel monitor acceptance tesis and reviaw the test datafresolts.  Thesa
FOR ¢ircuik on Y3U luterface Loss of vides from persoinel alss iaspactfor condnrmance after all repair, rework and retest.
Asuy atssion cribical cemera '

A, 299¢238b-501 ur ZitdB05-504 Pregaration for Shignent - The ECH is packaged EECnrdin? Lo 2280746, Pracess

Slandard for Packaging and Hendling guidelines. A1) related documentation including
assenbly drawings, Parts tick, AWPL, Test Dats, eic., is gathered and held in &
docomentabion Folder wssigned specifically bo each assemkly. This felder is retained
for reference. An ELOP iz prepared for each ECY in acenrdance with Ehe reguicements
of Wi~2553176, RCA (L and DCAS persosmel witness crating, packaging, packing and
wirhing, and weview Lhe EIDF for compleieness and alcuracy.
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ERLTICAL [T1EMS LIST
CRLILCALEIY 272 I SHEET ? oF g
FAILURE HWOOE AND FALLURE EFFECT
oo_ ... LAUSE ON EHD JTEM . RATIDHALE FOR ACCEFTAMLE
i power on reset |PORY pulse to Unpredictable Y30 state EATLURE STSTORY
he WS ak turn an. at power turn an.
NONE
e Wprzt Cage!
POR carFcait un WS Inlerlace Loss ot videa trom

hasy wissian critical camera
AL, 250F1B6-501 gor 27908605-504
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FATLUAE EFFECT
OH EtD TTEM

RATIOHALE FOR ACCEPTAMCE -

SHEET __ 8 oF  __ @

No power pe resel (POR} pulse ta
thee WS at turn on.

Cauze:
POR circuit on ViU Jateriace
Asuy
Ak, 259&53& 01 or 2299865-504

1

Unpredictable VS state
at pomgr furn on.

Lyss af viden from
mission critical camera

OPERAT[OHAL EEFECYS

Loss of videw., Possible loss of major mission objectives due to lass af BHS cameras
ar othar required Camerds.

CREW ACTIDNG

1F possible, continue RHS cperations using alternakive wisval coes.

CREW TRALMING

Crew should be trainad to vse possible alternakives Lo £CTY.

HEEE 0 CONSTRATHT

Where possitle, procedures should be designed so ihey can be accomplished without
CCTv.
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