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SHUTTLE CCTV
CRITICAL ITEMS LIST

SHEET _ 1 OF

"FAILURE MOOE ARD
CAUSE

FATLURE EFFECT
O END TTEH

KATIOMALE FOR ACCEFTAMLE

Trongosite sync/ Command te all
ngras ongd monibars.

Un e

| Sync Ampliter
Al, 22048460-50¢ or
&2, 2204851517

} Pattern Generatar
A3, 2204862502

| Pabktern Decodes
&d, 22946390

| Clock/Multibursi
A5, 2507304-5N01
or t294064-502

Wik

{13(2)(3) Loss af remute
canlenY of cameras and
FEU (Mo FTU motion].
Lass of syachronization
of video.

Haniktor picture out of
Jack on external sync.
Split screen lost.

{4] Sane as above ﬂius
Tuss af all RCUSAYS
functyans [Can nak routa
widen).

Lass of Plﬁ cankrol
prevenls RMS skowing.

DESIGH FEATURES

The KCU is @ micraprocassor—based comoand and conbeol unib wsing an ACA 1802 CHOG

micropracessar, [MOS RAH, and TTI PAOM. Conputer [AD circuilry it implemented in

CH15 CO4A000 series Yoegic {o wioimice pawer dissipation. The design incovparates o
dual wasiar cscillator jane active, ona cold backupl. The master oscillator is a

Temperature Canpensated Crystal Oscillator (TCX0) purchased from Wackroa ta an RCA
specificatioa cantrel drawing {5C0). Hecoda laopic consists of Low Power Schottky

TTL, ond the sync aoplifier design vses wonolithic BEG3IY wideband op amps.

Farts were requlred 1o be JAN reliability level parts or their equivalent. Parl
selection falls idte thras categories:
{1y J&N or better parts from Lhe Hi]iturr QFL, )
{2) Farts demonstrated bo NASA to be equivelent Eo JAH level via test data
{e.q., CDAUOD/AN series partsk, or
{3) Parks procuved to an BOA spec coenkral drawing which calls oul tests and
scrganing bo gFfect JAN equival ency.

EARE BUARD DESIGHN [AY, AZ, A1, AL}

The design for the associated boards AV, 42, A3, AS are construcked from laninaled
cnpper—:?ad epory glass sheebs (MEMA G-10) Grade FR—4), PER HIL-P-55637h. Circuit
connectiong are made throwgh printod traces which run from peint 10 poink on the
buvard surfaces. Every brace terminates al an annular ring. The annular ring
surrounds the hole in which a comporent lead or terwinal is Tocated. This ring
pravides a foating Tor Lhe solder, ensuring good mechanical and electrical
perforsance. Its sizé and shape are governed by MIL-P-55640 o5 arg trace widlbhs,
spacing and rouking. These requirements ore relterated iﬂecifica11y in drawing
nokes to further assure coipliance. Wariations between the ariwork master amd the
final proguct {due Lo irregularities of the atching process} ave alse contralled by
drawing notes. This prevents making defective boards From guod artwork. Holes which
house no lead or tarminal, bul serve onty to eleckrically interconnect ihe difterent
board layers, contain stitch bars For mechanical suppori and incraased reliability.

The thru holes are drilled from 4 drill tape thos eliminating Lhe passibility of
hunan error and aliowing tighl conlrel aver hole and aanclar ring concenbricikby. an
jmportent reliability criterion. After drilling and ckching, A1l copper cladding is
tin-lead plaked per MIL-51D=14%5. Ihis provides for easy and reliih?e saldering at
the Lime of board assembly, even after pericds of prolanged stovage.
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Pt B, 1,040
CRLTICALLIY

2410

FAILURE +0OC AHD

L) 5

FATLURE EFFECT
OH_EHE ITER

§ cumposile sync/ command ta all
miaras and monitors.

FIFEY= 1 i

I

Sy Anplirar

A, 2294800.582 or
AL, 22%4861-E02
Pattern Gengrator
A3, Zroqgoe-5di
Pxzttern Decode

A, 2E94BA3-5D6
Clock MulLiburslL
A%, 2592 104-507

or SA0BRA-502

{33(2) (3} lLass of reswmke
cantrol of cemeras and
MU [He FIW matian).
Lass of synchronizatian
of widen.

Hanilor picture aut of
Tock on external sync.
Split screen lact.

{41 Same as above plus
loss of a1l REUAYSD
TuncLiony {Lan aol raute
videa] .

Horst Casa!
Loss of FTU conurel
prevenkts RHS stowing.

SHUTTLE CCIWV
CRITLLAL STEHS L15T

DLG K0,

UNTT  Bemebe Control Ooit {ECUY
204024506, S0 000

SHEET 2 oF ]
_ _ RATEDNALE FOR ACCE PYRNCE —
DE3GH FEATURES
HOARD ASSEMILY DESIGN (A1, AZ, A3, AS)
Ald components arg Installed In a waoner which assuras mawimpm relisbility,
Componont laads are pre-tinned, allowing tatal wetting of solder joimis. 411 leads

are funmed to praovide stress rellef and Lthe bodies of Jarge components are staked.
Special wounting and handling iasbtruclions are dncluded 4n each drawing reyuired

after final assembly. The board is cudted with urethane which protects against
bunidity and conlamdnation.

BARE BOARD COHSTRUCTIOH (ad)

Ihe board is of “walded wirg® copstructlen. At the bare bpard level this does nol
distinguish it From a normal PC bDoard except that hales which will tabe wald piny
generally are not connected te PO traces. Qoly those pins which bring pover and
greund potentials to the ICs are on PCs.  An annwlar ring surrounds the kalé in the
board whara éach power and ground pin s located. These pias are then saldered in
Lhe Lrace Hke any other componant laad. Aside Frwn this Feature, all dezign

4 cunstruction technigques used ia PC board layout spply.

LOAkD ASSEMBLY TA4)

Mhe drilled angd etched hoard s papulated with several hundred salderable or
weldable pins. Power and ground pins, as well as cannector ping, are soldered in
place. Discreet cwnponenks (resistors, dipdes, capacitors) are attached to
bifurcated tarminals, where they are saldered. Flabpack T{s are welded,
lead-liy—lead 1o the kops of the weld plns. After wolding, eebra Tead material is
trimmed away. Circuit cannections are wade using 30 800 nickel weld wire. The
mire I5 welded to the pin surfaces on the board backside. All wire welds Jre dane
using a maching which i< Lape driven, thus eliminaling the possibility of miswiriog
due to aparator error. AlT wiring & circait performinre is tasted prisr to
Lox—level installation. After successful tesbing, companeénts are staked a5 requirad
Ly drawing noies and the assanbly is coated with wrethane.

Ihe board 15 inserted in the bos pn card-adge guides, in the sane wanner as Lhe ather
PC busavds,

BOaKED PLACEMENT (A1, AZ, A3, Ad. AS]

The Luards are sEcured in the electronics dsssembly by gold-plated beryllium coppar
iard Quides. Cpanections are made to the mother board with blind—-mated connectors.

Diseonagement during launch is prevented by a cover which spans the board's I'ree widye.

1=3

ST



@ o

REYISED &-7-87

tHER HD. 1.0 -

CRIFICALLIY /A

WHIT Beswie Contrel Uait [REU]
SHUTTLE CCTY DWE NO. ZF94RZ2d-A06, A07

CRITICAL LTEHS LIST
SHEET 3 aF. a

FAILLURE MDOE AMD
CBUSE .

FATLURE EFFELT
(4 Ex) TTEH

R BATIOHALE FOR ACCEPTAMCE

compasite syndd counand Lo all
meras ang manitars.,

WiEs:

} Syac Amplifer
Al, F29l860-50¢ or
A2, 2254861-502

! Fattern Gencrator
al, 22948562-502

} PalLérn Decode
Ad, 2294863-506

!} Clock/Multiburit
A5, 2592384-501 |
or 294864 -502

wermy

(1M 20(3) Lloss of remota
control of cameras and
FTU [Ha PTU mationl .
Loss of syachronizadion
of video.

Mok for picture ouwt af
lack on esteras) syni.
Sphit screen Tost.

{4] Same as above plus
boss of a1l RCUAYSU
funcbigiss [can not routa
viden ).

1

Warst Case!
Loss «F ATU coslrgl
prevants BNS stawing.

QUALIFICATION TEST

For Qualificakion Test Flaw, $ea Tabla 2 located at tha freont of this book.



REVISER &-¥-47

UNLT Rgmote Contral Unit {BCUY

iHEA HD. 11,1 SHUTILE CCTV OWG a3, 2294024-546, SOY
CRITICAL ITEMS LIST
CRITICALITY __&/1R SHEET 4 OF __ @
I'SILURE HODE A FATLURE EFFELY
CAUSE .. On F0 ITEH EATTOHA F FOR ACCEPTAHCE L
b+ comgosite syncd command to all {14{2F(3) Less of rodots ACCHP [ARCE TEST
mmeras and noniiors, contral of Cameras and
PTU {Na PTU moLien). The CCTW systems' ACU is subjected to the Following Lesting:

ses ! Lpsis of syachranization
11 Syac Amplifer af vides. : e Vibration; 20-0{iz: 3 &Bﬂ]ﬁt—rise From 0.01 EL/H: ko .04 6Pz

A1, 2294050-5D2 ar Honitur picture gut af AD-150 hir: 0.0d GE/H2

AZ, Z294B61-502 Tock an eaternal sync. 950-750 Hz: 3 dBs0ck-Fall to 0.019 GZHz
¢) Pattern Geaeralor Split screan lost. 750- 1000 a.018 GZ/Hz

A1, Z2WABEZ-502 (4) Same as above plus Voog -200d ; 1 dBDct-Fadl b0 D009 GEAHz

3} Pattern Decode
A, 2294863-506

4} Clock/Bul tibursl
a5, Zh47364-501
or 22594864502

11590A

Toss of all RCUAYSU
fupctivns (can aot rowte
video).

Worsi Case:
Lass of PTU cantrol

prevents RMS stowing.

Tast Doratian:
Test Lawvel;

1 Hinute per Axis
6.6 Brns

& Thermal: KWO* F; Time to steblize equipmant plus 1 bour
0° F: Tima to stablize equipment plus 1 haur
MW0* F: Time to stablize equipment plus 1 hour

bar Acceptance Tesl Flen, see TabYe | located at bhe fronil of this bock.
OECRATIOMAL 3ES]

In order tn warity that CCIV componeals wre aperabienal, a btest must verify ihe
health of @11 the cwsand related componenis from the PHS {ATAL) panel switch,
throwth vhe RO, threugh bhe sync Vines to the Camera/PTU, to the Cosera/PTU command
decoder. The test must alsp verify the cawera's ability te produce video, the VSU's
akilily to rowte video, and the monitor's ability to display videa. A similar test
would be performed is verify the HDH command path.

Pre-Launch sp Orbiter Test/In-Flight leat
Power CLTW Syatem.

| (=

. Vi3 the PHS panal, salect a moniior as destination and the camera under

LESL db SDuree.

1. Send "Camera Power B0 conmand from PHS panel.

4, Select *Extarnal Sync™ on o jtoer.

5. Observe vides dizplayad on manitor. MWote that if video on monitor is
synchronized (f.e., stable rasward then this jadicales that the cameva
is receiving composite syne Erom bhe RCU and that the canera is producing
synchroni zed videa, ) ’

£. Sead Pan, Tilt, Fpeus, 2oom, ALE, AMD Gama cosutands and visaally {either
wia the monitar or direct shservation) verify operalion.

7. Seleckt downlink as destinetion and cancra wnder test as Source.

8. Dhserva vidan romted to downlink,

9, Send "Camera Puwer DFFY cownand via PSS pangl.

0. Roepeat Steps 3 thraogh 9 ewcept issue comwnds via the MOM comnand path.
Thix uroves that the CCTY equipment is operational.

-5
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FHEA MO, | S

ChiTICALLTY 2/ 1R

SUTTLE CCTW MG MO
CRITICAI ITEMS LI15T

SHEET ] a1

FajlURE HIDE AND
11 13

FAILURE EFFECT
11EM

_BAT[ORALF FOR ACCEFTAHCE

UNIT Remate Control Unit (RCUY
2eaqnad S0k, SO

1 compasite syncf Zomnand ta all
meras and mond bors.

1UsES;
1} Sync Amplifer
Al 2E19060-502 or
A2, 2294H61-582
' Fatlern Generalor
43, 40625642
1} Fattern flecode
Ad | 2294863504
1) Clock/Huitiburst
AR, 2EY2184-581
or 2294864=50F

[EAT] 1 K]

(1112¥31 Less af renole
contral of cameras and
PTU (Ho PIU motion].
Luss af synchvonization
af widieg.

tonitar pictore sut of
tock an extermal syac.
Split screen lost,

(1) Sane as above plus
Tuss al all HEU!?SE
functions |can nat route
widauk,

Worst Lase:
Lass of PTU control

preveals BMS stouwing.

OA/INSFECTION

Procuremeat Contral — The RCU EEE parts ond harduare itews are pracered from approwved
vendars and suppliers, which meask the requirements set Forth ia the CCTV contrack

and Qualily Plan Work Statemeni (W5-2593176). Resident DCAS perswnng]l seview all
procurengnt documents to establish the ased far GS[ pn selected parts (PAL B11).

— lncaning Quality inspactivns ara made on all
received matarials and parts. Resulis are cecorded by Jot and relained in file by
drawing and contral numbers for Fulure roferonce and traceability. All EEE parts are
suhjected to incoming acreptance tests as calied far in PAL 315 - Incoming
Inspection Test Instructians. Tacoming Flight parts are further prutessed in
arcorgdance with ECA |R46EAd - Precoaditianing and Acceptance Requiremenks for
Elecironic Parts, with the gxception that BPA and PIMD testiag iz not performed.
Mechanical itens are iaspected per PAI 316 = lncaming Iaspectiod Instreciions for
Hechanical ILems, PAL 305 — Tncoming Quality Contral Inspection [nstruckicon, and

PAL 612 - Procedure for Procassing [ncoming or Purchased Parts Designated for Flight
Usa. Accepted itens are deblvered Lo Haterial Controlled Stoces and retained under
specified conditians untid fabrication is required. MNonconferming waterials are
hevd for Matérial Review Board (HR8) disposition. (PAL-30Y, PAL IQC-531.)

logomi

Boarg Asiembly & Test — PFrior to the start of HOW buard assendly, all ikeans are
verified bo be correct by stack ravm personnel, ai the items are accumulabed to form
a ¥it. The itens are verifiad again Ej the vperator who assembles the kit by
chacking against the as—built-parts-list LABFL). DCAS Mandatory Inspection Paints
are desigrated For printed cirguit, wire wrap and welded wire boards, plus harness
conneckers For soldering wiring, <rimping, solder splices and quality workmanship
prior ta coating of the component side of boards and sleeving of harnesses.
Specific RCY Lgard assenbly and test instroctions are provided in

drawing nokes, and ipplinagle dacuments are calléed out in Lhe Fabrication Procedure
and Record (FAR-2E94824) and parts list PL-2204824. These inclode wire connection
List 2295901, Process Standard RTY-56h 22RIBB1, Procass Standard - Doending Yekcro
lape 2280889, Specificalion Soldering Z2BO7A%, SpeciFigabion Mame Plate Application
1DE0T6T, Speci fication = Crimping 2780800, Speclfication — Bonding and Staking
2280878, Specification — Urethane cualin? 2280477, Specification - Locking Cunpound
026116, Specification Epoxy Adhoyive 20010085, Specification — Harking ZZA0ATE,

Specification - Horkmanship 8030035, Specilicotivn Bumling and Slaking 22006715,

RCU Assembly and Test — Aa cpen box test s pertoried ger 1P-L1-23M824, and an
Acceplance Test per TH-AT-2204824, including vibralioa and tharmal-vacvwn. Torques
are specified and witnessed, traceability numbers ore recorded, and calibrated tools
are thecked prigar to uze. RCA Quality and OCAS iaspactions are perborned at Lhe
complation of specified FPH operations in accordance with PAl-204, PAL-Z05, PAl-20G,
and PA1 217, DCAS persannel witress RCY bubtoa—up and critical torquing., RCA and
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(HEA RO 1L 1,1

CRITICALITY _ 2/1R

FAILUAE MODE AMD
CaLSE

"UNIT Eeucte Contral Unit (RCUY
OWG MO, 2294874=50I6. )

SHEET _ &  OF _ 8

SHUTTLE CCTV
CROTICAL ITEMS LI1ST

FALLURE EFFECT
O CHO [TEM

o compisile sync/ command to alt
aneras and manilkors.

T

1} Syae Awplifer
Al, 2204840-502 or
A2, F2S4861-507¢

23 Pabtiern Generator
A3, 2254G62-502

3} Patiern Decnda
A4, 2294B63-5006

4) Cloch/Hulbiburst
Ah, 2592384-501
ar 2¢949864-502

IREIL

RATIOHMLE FOH ACCEPTANCE

{1342)1{3) Lass of rencile
control of cameras and
FTU (Ko PTU watien).
Loss of spnchranization
af widea.

Honl tar picktore out of
lock on egaternal sync.
Split screen lesk.

{9} Saue as abeve plus
loss af ail REU!HSE
fupctions {van nol roule
vidan}.

Yorgt Case:
ioss of PTU contral

preveats RES stowing.

OA/IMSPECTION {Continued)

DCAS personnal manitar acceplance tests and reviaw the test data/vasults.  Thaza
personneY aiso inspect for conformance afLer 211 wepair, rework and retest.

Preparation for Shipstent = The RCU is packaged according-toe 2ZH074G, Process

Standard For Packaging and Homdling guigebines. A1l ralated documentation including
assembly drawings, Parts List, ABPL, Test Data, etc., is gathaéred and held in a
documenigticn foldar assigned specifically to each assembly. This falder is retained
for raferance. An E[DP is pregarad for pach RCU in accordance with the requirements
of WS-2553136. RCA QC and DCAS personnel wiiness crating, packaging., packing and
narcking, and review the FIOPF for completeness and accuracy.

1-1
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FHEA ®D. 13,1,

CRITICAILTY _ 2/IR

1P I

1 UNTT Eﬂﬂ].t.!nus_m_'l_lhu_t_f_ﬂﬂl
2204824516,

SHUTTLE CCTV DRAG M
CRITICAL ITEMS LIST

" FAILURE MODE AHI
CALSE

FATLURE EFFLCT
Y EmD LTFH

g comppsite sync/ command to all
ameras and monitors.

AUsEs D

¥ Sync Anpliter
Al, 2254860-50¢ or
A, 22U4BG1-BIL

&) Pattern Generator
A%, 2244862502

3| Paltern Decode
&0, 2254B63-504

4] Clock MulLiburst
AL, IR02334-501
ar 299864502

1102903 buss of remote
cantrpY of camaras and
FTU {MNo FTU motion}.
Lats of syachronizstion
pf viden,

Haoniter picturn aut of
Tock oo external sync.
Split screen 10st.

(4] Same as abowe plus
Tase of a1l RCUAYED
functians (can Rat woute
videa).

Herst Case:
loss of PTU control
prevenkts RS stowing.

SHEET _ 2 OF _ _§
e kATIOMALE FOR ACLEPTANCE
EALLURE HISTARY
TOR - WA5AG, Leg #0288, S0V 5/H 02
Qeicription: Acceptance Tasi Failure, Buox Lewel, Ambient Enwicsament. Mo sync ocuotbpat.

Couses A3BD - 113 had Joase end cap.

Corrective Action: RY113 removed and replaced with one of the Len samples w—rayed
by RCA §.A- Tab. A1V tested resisiors wera normal . This is i randun fallure.
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CRITICALLIY 200

HEVISED 5-7-87

UMIY Remnpte Conkrpl Unit IRCUD
OWE NO.  Z299024-006, S07

SHEET [H] oF i

SHDTTLE CCTY
CRITICAL 1TEMS LIST

FAlLURE MDDE AND
o CARE

v composite sync/ command to ali -

canseras and moaibars.

TAUERS D

(1} 5Spnc Ampliter
al, 220460-502 or
AL, 22a4067-5028

(Z) Patlern Generalar
A, 2i94p62-502

1) Patlera Decade
A, 2294863-5DG

(4 Clock fBulLibursl
AS, 2592384-500
uwr 2:294BE4-502

LRI

FAILURE EFFECT
JIEY

BATIOHALE €0k ACCEPTANCE .

(1312443} Loss of renole
conkrgl of cvamerss and
PTU (Mo PTU mokiun}.
Loss of syachroaizatiun
of viden.

Haniter picture out of
Tack on external sync.
Sp1it screen Tost.

(4) Same a5 abova plus
loss of a1y ACUFYSU
funcilians {cam not route
videa).

Horgl Caga:
Loss of FTU cantryl
prevents RMS stowing.

OFERATIOMAL EFFECTS

Loss of ability to posikdun the 21oow cacera. Possible inabiliby to stow ihe RHS if
the elbow camera physically dmterferes with a payload. Tf RMS cannol bBe slowed the
port payload bay doar cannad be closed. Less of crew and wehicile.

CHEW ACTIOHGS

Ferform VA to reposilion the glbow cowera, usa BHS aokian bo repositica the camera,
ar jakfisan the RHS.

CEEY THAJHING

Crew shoulil be tradiaod in contingency EVA and RHS operations pracedures.

HISSL0H CONSTRALMT

P2 nat manifest elbow camerz for ang Flight whers the gaylnad and the elbow camara

can interfere with gach other [for any pan or tidb anglel. IF btbe camera mosl be
§lown do not change the camers position wnkil tha inlerfaring paylead is depluyed.

I I Y .



