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FAILURE MOLDE ANMND
IR ¥ 11 )1

FAILURE EFFECT
0N EHE ITEM

BATIOMALE FOR ACCEPTANCE

=5 af power Lo Y5U and RCL.
ause:

aiiure on primary side of
12 board DC/OC convericr.

LMK

Lass wf all ACU and ¢5U
functions-

Horst Case:

Lass af ¢lbow PTU Ccontrol
prevents RMS stawing.

DESIGH FEATURES

The ACY is 2 microprocessor-based command and cantrul wiikb wsing an RCA 1202 CHOS
micropracessar, CHOS RAH, and TTL PROM. Computar TAD clrcuitbry is implamented in
[HOS CO40O0 series lagic to sindmlze power dissipatian. The design inforpurebes o
vual master ascillator {one active, vme codd backep). The maskar uscillator is a
lemperature Compensated Crystal dscillatar {TCKQ| purchased from Vectron Lo an RCA
specification conlrol drawing {SCOY. Decode Togic cansists of Low Pawer Schotbhky
1L, and the sync amptifigr desion uses monoiithic MESS3S widehand op amps.

Farts were required to be JAN reliability Yevel parts or their equivalent. FPart
salectian falls iate khree cabagarios:
{13 JAN or Gatter pares from the Hilitary QPL, '
(2% Parts demonstrubted to HASA ta bo aquivalent to JAM Jevel via Last data
: [e.q., CO4000/3W series parts), or
{3} Parts pracured to an RCA spec conbral drawiag which calls oui tests and
screening to etfect JAN equivalency.

BARE BOARD DESIGN (A12)

Yha design Far the associated boavd A1Z is constructed from laminaled coppar-

clad wpony glass sheets (HERA G-10) Grade FR-4), PER RIL-P-B3617A. Circoit
cannactions are made through prialed craces which vun from point to point on the
baard surfaces. Every trace Lerminales at an annular ring. The annular ring
surrouids the bola in which a component lead ¢r tersinal iz locaied. This ring
provides a fFaoting for the salder, #nsuring guud mechanical and eleclrical
performance. [ts size amd shage are gavernsd by HIL-P-55640 25 are brace widths,
spacing and reuting. Fhese requirements are weiltevates specifically ia drawing
neles ka further assure compliance. WYariations beleeen tha ariwork master ang the
final product [due to irrenularities of the etching process| are alsa conkrallad by
druwing askes. This prevents making defective boards From good artwark. Holes which
house ng lead ar terminad, bok sarvd anly to élecirically interconnecst the Jiffereal
baard Yayars, cuntain stitch bars for mochanical supgort and increasad reliability.

The thru holes ave drilled from a deill tape thus eliminating the possibilily of
human error and allowing tight cantrel ever hole and awwlar ring concentricikty, an
important reliakility criterfon. After drilling and etching, A11 coppar claoding 15
tin-lead plated per KIL-STO-1445. This provides Far easy and raliable soldering at
Lig L of board assembly, esven after peripds af pralenysd storage.
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FALLURE HODE AND
CapsE

FATLIRE EFFELT
OH FHD TTEW .

-

083 of pawer Lo ¥5U and RCU.
AUsE

“Ailure on primary side of
7 board LCAOC conyerler.

[ R

Lass oF 311 ACU and Y50

funetions.

Horst Case:

Lass of elbow PTU control
prevents RHS stoawing.

. _ RATIDHALE FOR ACCEPTANCE -
DESIGH FEATURES LLonksnoeo )

GUAKD ASSEMHLY DESIGH {A12)

A1T compenents are installed in 2 manner which assures maxfinuw reliabil{ty.
Componant leads arve pré=tinned, allowing total webting of <older joints, A1 Teads
are Foraed to provide skress relief and the bodies of large rcomponerts are staked:
Special mouwnting asd handling Tastreclion: are inctuded in each orawing regquired
after Final Jsseably. The board is coated with wrethana which pestects againsi
i dily and conldaminatbian.

BUAKHD FLACEMENT

The boards are secursyd in the gleckroadcs sssembly by pald-plated bewylliom copper
cord guides. Conneckions are wade to tha mether boarg wilh bl ing-maied conmeckors.
Disangagesent during lavach s preveated by a cover which spany the board's free edge.

1=t
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TRILURE HODE AND
CAUSE

FATLURE EFFECT
Lt EHP 1HEH

RATIOMALE FOR ACCEFTANCE

0fs of power 1o WS and RCU,
A5

ailire on primary side of
12 board DC/DE converter.

1L

Loss af all ACH and ¥3I
fimcLhians.

Horst Case:

Lass of elogw FTU contral
prevents (M5 stowing.

QUALLFICATION TEST

For Qualification Test Flow, see Table 2 located abt ihe front of this boaok.

1L
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LRITACALETY 271

FAITURE MODE AHO
CAUGE

FATLURE EFFECT
OH EHD ITEM

55 of power bo ¥SU and RCU.
use:

Glure oa primary side of
¢ board DCSDC converter.

ik

Leyss of atl RCU and il
functions.

Worat Case:

Lass of elbaw PTU control
prevents BHS stowlag.

SHUTTLE CCTW
CRITICAL ETEMS LI5T

UNIT Remgte Coubrp). Unit (ROWY
DG MU, 2294824-AG4 o

IHEE1 C | ar 4 _

BATIONALE FOR ACCIPIANCE

[ ACCEPTANCE T£ST

Ihe CCTY syslems' ROU is subjécted to tha following testing:

& Vibration: 20-80Hz: 3 /0st-rise fron 0.0) &2z to 0.04 62/H:
BO-350 Hz: 0.0 5=fHz
350-750 Hz: 3 dd/8)—Fall Lo 0.018 62Hz
501000 b.0%e G=/Hz
1000-2000: 3 dBsDct—Fall to 0.00% 621z
Test Duration: 1 Winuto per Axis
Test Level: 6.6 Gros
& Thermal: 100 F: Tims ta stanlize equipment plus 1 hour
g §; Time to stablize equipmeat plus 1 howr
IDd* F: Time ko stablize equipmeat plus 1 hawr

far Acceplance Fest Flow, see Table 1 lacated ot the front at this aook.
UPEHG TODvAL TEST

{n erder to veriFy that CCYY components are operational, a test mest verify the
heallh af &11 the cosuand related components From ihe PHS {A741) panel swikch,
thraugh the RCU, through the sync lines to tha Camera/PTU, to the Camera/FTU comcnd
gecoder. The test nust 4150 verify the camera's ability to pruduce wideo, the V3lU's
ability te ruule videa, and the monitar's abilily to display vides. A simildar test
wiuld Be perfgrmaed to verify the HOH conwnand path.

bre-launch on Grbjler Test/In=Flight Test

1. Powar CCTY System.

2. Wia the PIS panel, select 2 monitor as destinatien and bhe camera undes
fest af Sourca.

3. Send *Camera Power On" command from PHS panel.

4. Splect “Exteraal Sync' oo swnitor.

b, Dbuerve video displayed an moniter. Hote ihal i¥ videp on soniter is
synchronized (i.e.. stable roster) then Lhis indicates Lhat the camera
is-receiving compusite yync brom the BLW and thot bhe camera is producing
cynchronized wideu. .

K. Send Pan, Tilt, Focus, Zuawn, ALE, AND Gansa cosnands ard wisuwally {either
vig Lhe manitsr or direct shservation} varify operaiion.

7. Select downlink a5 deslinaticn and cameras under tesi as sdurce.

8. Opserve wideo ruuted bo downlink.

4. Send “Caniera Poser OFFY command wia PHS penel.

M. Repeat Steps 3 through 9 except issue comdands via the MON comeand path,
lhis pruves that the CCTV equipment s pperadtonal.

-Gl

e s
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FATNLURC HOGE ARG
_cal

FATLURE EFFECT
fmd EHD TTEM _

AATIDHALE FOR ACCEPTANCE

SE.. -
15s oF pomer bu ¥5H and RLLL
usg

rilure on primary side of
12 board OCF0C conver Ley.

fidh

Loss af a1l RCL and w5l
functlans.

Warst Casg:

Lpss oF glbow PTU contral
prevents ANS stoming -

DA/ INSPECTION

Progurement Lontrol — The ACU EEE parts asd hardwars items are procured From approved
vandors and suppliars, which meet the requlrements set forih in the CCTY contrack

and (uality Plan Wark Statesent (WS-25531176). Resident ODCAS parsomne]l raview all
proturement docunenis to establish the need for 631 on selected parts (PAl 517].

Stgrage - Incaming Quatity inspections are made on all
received makerials and parts. Hesults are recorded by Tob and vetdined in File by
drawing and control nusbers f¢r Fublure yeferenca and traceabilivy. &11 EEE parts are
subjecked ka incaming acceplance tests as called for in PAI 315 — [ncoming
Taspection Tast Instructions. Incoming Flight parts ara forther prucessed in
accorgance with RCA 1848684 - Preconditioning and Acceplance Raguircaents for
Flertronic Parts, with the exception that DPA ang PO desting 1s nat pertarmed.
Hechanical items are inspected per PAL 316 - Incoming Inspection Instruckions faor
HMechanical Ttems, PAT 30% — Taconing Quality Control Inspection [ostrection, and
FAL (12 - Frotedure for Processing Incoming or Purchased Parts Designated for Flight
Use. Accepted items arg delivered to Haterial Conirelled Starss and retained under
specified conditions until Fabricalion is required. Menconfarmiag walerials are
held far Haterial Review Board (MEE| disposition. (PAI-337, FAI IQC-531.}

Baard dssembly & Test - Prior to the start of RCU board asseéembly, al) iteas are
verified to be correct ty stock room personnel, a3 the itens are accawlated Lo Fora
a kit. The items are verified again hy tha nteratnr who assambles bhe kit by
checking againsf the as—built—parts—Jist (ABPLY. DCAS Handatery Inspection Points
are designaked for printed circolt, wire wrap and welded wira boards. plus harness
canneclors For saldering wiring, crimping, selder splices and qualily morkmanship
prior bo foating of the cosponcal side of bpards and sleewing of harnessec.
Specific RCU¥ board ossembly and test instruclions arg provided in drewing

notes, and applicable docunents are valled put in bha Fabrication Frocedure

and Roecord (FPR=22%IH74) and parts Tist PL-¢2998¢74, Thesg include wire connection
List 2295901, Pracess Standard RIV-SEG 2280881, Process Standard — Honding Velero
Tape ?2A00B%, SpeciFication Soldaring 22BD/49, Specification Mame Flale Applicatioa
1960167, Specification - Crimping 2280800, Specificatien-— Bonding and SLaking
2rpoBsa, Spacification = Ureihane coabing #2RDAJT, Specitication = Locking Compound
2026116, Specification [poay Adhesive 2OTD9B5, Specificakion - Harking 2280B76,
Specificabion - Workmanship BO30A35, Specificativn Bonding amdd Slaking 2280075

= An open bpx test is performed per TP-1T-F294824, and an
Acceptance Test per TP-AT-Z2204B24, inclwding vibratien and Lherwal-vacvun. Torques
are specified and witngssed, Lraceability awnbers ara recorded, «nd calibrated tools
are chected prior to use, RCA Quallity and OCAS inspecticns are performed at the
cowpletion af specified FIH operations in accordance with PAI-2D04, PALI-285, PAI-204,
and PAL Z17. DCAS personnel witness RIU putlon-pp and critical torquing.  RCA and

10
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UNIT Remoie Contred Uoit (RCUY
SHUITLE CCTW OWG nO. 22%90249-506, SOP .

CRITLCAL ITEMS LIST
SHEET il 0oF 8

" FATLURE MODE AmMO
1 |

FATLURE EFFECT
Ot EHOD ZTEH

ris of powzr To Y5SNI and HEU,
LUSE

vilure an primary side of
I board ICJDE canwverter.

Th At

BATEOMALE FOR ACCEPTAMCE

ioss of all REU and Y50
funckions.

Korsl Case;

Loss of elbaw PTW conlrgl
prevents RMS stowing.

QAS{HSPECTION (Conkinued)

DCAS parsonnel manitor acceptance Lests and review the Lest data/sresulis. These
persannel also nspect for conforaance after 411 repair, rework and roetest.

Breparatiun for Shiguent - Fhe BCU is packaged according te 2280746, Process

Standard for Packayging and Handling guidelines. A1l related documentativn including
asscrbly drawings, Parts List, ABPL, Test Data, ste., is patheved and held in a
docuneniat ion folder assigned specifically to each assembly. This falder is retained
far referenca.  An EIDP i gprepared for each RCU in accovdance with Lhe requiresonts
of WS-2593126. ACA OC and BCAS personne]l witness crating, packaging, packing and
marking, and review the FIDP Fur completengss and accuracy.

1-63
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CRITICALITY 221

FALLURE HODE AHD
CAUSE _
rus 0T paner to Y50 ano RCU.

AT
11lre on prioary side of
Iz board QCSOC converiaer.

i

——— ——— e ——

FATLLME EFFECT
.. 0N EMD_ITEH._ -
Loss of all ROW end ¥SU

funclions.

Worsk Caze:

Loss of elbgw PTU canbrol
prevents RMS stowing.
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SHUTTLE CCTV
CRITICAL ITEHS LIST

EATIDHALL FOR ALLEPTAHLCE

UKIT Bempta Contral Uik [REWL
OHG HO. 2204804 BA6, BOF

SHEET 1 0OF g




REMISED 5-7-47

FHER HO. 1. 1.01.7

CRITICALN Y 2/
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TATLURE MOOE AMD

FATLURE EFFECT
OH EHD TTEH.

AATIONALE fOR ACCEPTAWCE

__ CAUSE
ass of powser to Y54 and RCU.
ausE:

ailure on primary side of
12 poord UGG camver ter.

INLTR

Loss of &il RCU and y3U
functlon:.

Warst Case:
Loss af elbow PTU Contraol
prevents BMS stowing.

(IPERATIONAL EEEECES
loess of ability 4o pesibion bhe albhow camera. Possible iaability to skow the RHS iF

the elbow comera phiysically iaterferes wlith a paylaad. [F EM3 cannol bDe stowed the
port payload bay door cannet be zVosed. Lloss of crew and vehicle.

CREH ALTIONS

Perform EVA bo repasition the eblbme camera, wse RMS wotion 4o reposibion the casera,
ar jekiispn the RHS.

CREH | RATHING

Crew shoolid ke brained in coalingency EVA and RMS oaperations procedures.

HISSIOH COMSTHAINT

Du ol mani fest alhow camera For any flight where the payload and the elbow camera

can interfere Wwith goch uther {far aoy pan ur 31t anyled. IF the casera must be
flown do not change the camera position wntil the inteérfaring paybosd iz deployed.

1-b%
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