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: UHIT __TwCrla
6.3.5 SHUTTLE CLTY MG MO. 2204710506 5087
HER X0 CRITICAL TFEMS L1§T 230206650
CRITICALITY  _ 242 SHEEF _ 4 OF _2
ANO FAILLME EFFECY
R 4 Eti_ITEH RATIINALE £9A ACCEPIANCE
FVCALA doss not vespond Lo any ] DESIGH FEATURES
comnand via the A7 panel ar the () ::‘:cl:’ls::,:m:; ‘};?s:
uplink. ' * Tha TVCALens Assenhly 45 comprized of 16 slectrical subassewbhiies: 1% subazsavhlies
' (2] Unzble to change ALC | are RCA Asiro designed and Fabricated using standard pristed—circwit board type of
T¥L ar GAMMA mode. constructisn. The remaloing Lhras asceobiies, high woltage pomer supplr_ escillakar,
Al Command Delector _ asd stepper molors, are vendor supplied composents which have been speclfied and
Sync Stripper. Worst Casey - . purchased ac:umin? to RCA Specification Cnatro) Orawings [S(Ds) prepared by angi-
[Tock Divider Chain {055 of mhsslon crltica neering and rellabkility assurance. Specifications ?H the 5CD are prepared ko
Sync Generator. etlablish the degign, performance, tast, qualification, and accaptance requirements
22 %1080-504 yidao. for a mer.d piete nf equlm“t‘
a¢ Command Decoade Logic. .
Comwangd Execution Logif. Parts, materials, processes, and dasiga guidelaes for the Shuttle CCTV program are
Location Cade Logic. wpeciFied i accordance with RCA 22955030 TVhis documant defines the program require-
Camera Timing Legic. Z294B31-581 menty for gelection and control of EEE parks. To the maxinum extent, and ¢onsiskent
b Sync/lomnand Receiver. with avaitability, all parts have baen selected from military speciFicatlons alb the
2294884 =501 ) 24H Yevel, a3 a minimum,  In addition to the overall seleclion criterla, a subsek of
Y Avtomtic Light Lentrel. general pucpose preferred parls has been deflned by this document and the REA Govern—
2784RB1-50% menl Spstems Division Standard Parts Lisi. In the case of the ¢MO5 and TTL Family of
W Power {nf0f1 Swri tchin?. micracircuits, devicer ara cereeasd and tested ta the MIL-SID-9BIC equivalent and
Input Voltage Preregulator:. pracursd pader the designations of HI-REL/IW) and SHEC S4LS fron RCA-54D and Taxas .
tutpul Yol tage Regulatlors. lastrumeals Corp, respechively. Parts nok included In the zbeve documenls kave baan
29u4685-E0 ) used in the desbgn enly after a monstandard item approval form (NSEAT} has been pra-
17 0C-DC Converter Primary pared, Submitted ko Eeflahilit Assurasce Enginesring {RAE) and approved for uas in
Oscillator /Oriver. the speciflc applicationis) ir’rinm in the WIIAF by HASA-J5C.
Jecondary Rectifierss Filters.
2034086501 Worad-Case Chrovilt Analyses Bave been perfommed and docunented For all cércuit
1] Haster Dscillator désigns Lo demonsirate Ehat sufFicieal operating margins saist for all uperating
22955271 cosditians. The analysis was worsl cate—in that the value fer esch of Lhe variable
paramgters wak s&i ko limbks that will delve the oulput ta g maximon {or ainingm),
A zpopongnt applicalian weview and analytis was conducted o verify Lhab the applied
stress pn each piecs part by the temperalure extremes denlified with environmantal
gual Ification tasting does not exceed Lhe stress derating vabues idenbified In RCA
. 2295503,
In sddition, an objeclive eaamination of the design was performed through a POR and
0% ta verify Lhat Ehe TVCAlens ascemhly wet specification and contracenal require—
nents .
G '
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FHEA HO. 6356

CRITECALITY e

UMD BNOLA
WG NO. 229481 3-505,. 5087

SHITTLE CCTY
230r008-503
- SHEET 4 of ¢

CRITICAL ITEMS LIST

FRILURE WIDE AND
LAUSE

TAILURE EFFECK
OH EHD JTEH

BATEAMALE FOR ACCEPTAMLE

[VCAHLA #ops not respond Lo any
command wia Lha AT panel ar the
uplink.

I¥C

Al Command Detector
Sync Skripper.
Clack Divider Chaim
Syne Lheneratar.
2299880 -584

&2 Command Decode Logic.
Command Ewgcubion Lagle.
LaLation Code Logic.

Camera Timing begic. 2794881-501

M Sync/{ommand Kecgiver.
2204d484-501
Auptanatiic Light Conkrol.
22548831505
Pawer DnfO01F Swilching.
Input Yolbage Freregu?aturi.
Qutput voltage Ragulakors.
2064385501
af DCLOC Convertar Frimary
sl lator /Driver.
Secondary RectlfMarssd Filtars.
1954886501
ALY master Oscillater
12965271

E B

(1} No lens mathon, 1.e.,
Focng, oo, ar iris.

{2) Unabte to change ALL
or M mka

Horsk Case;
Lass of mhssion eritdcal

video,

DESIGH FEAVUERES {Continued)
BARE BOMAD DESIGH {A1, AR, A%, M, A7)

Tha design of the sssociated AL, A4, A5, A6, and A7 boards b Consbructsd from
Taminated copper-¢lad epoxy glass shests (WEMA G-10) Brage FR-4). PER HIL-P-SSG174A.
Clreuit compections ars made throwgh printed Lraces whhth rvua from point Lo point an
the board surfaces. Every trace terminales at a# annular ring. Tha annular ring
swrrounds the hole dn which a componant lead or termipal i5 locaied. This ring
provides a fookimg for the solder, amsuring good mechanical and electrical
parformance. 1ts sire and shape are gowerned by MIL-P-35640 &3 are trace widths,
spacing and routing. These requicensnts are refterated specifically In drawing
nales to further issure Compliaace. Variations batween the artwork saster amd the
final product {due ko lrregularities of Lha atching processh are also comtrolled By
drawing nokes. This prevents naking defeitive bgards from goad ariwark. Holes which
hause na Tead ar terminal, but serve only Lo electrically interconnect the different
baard Jayers, comtain stitch Bars For machankcel svppert and increased reliability.

The thre hales are drillad from a dril) Lape thus 2]fminating the gossibility of
human error ard allawing thght control aver hole and amaular rin? concenkricily, an
impartant rebiability criterion. Aftar aritling and etching, AYl copper claddiag is
tim—Tlaad plated per HIL-5TD-1495. This prowides Tor easy and reliable saldaring at
kthe tioe of board ascembly, even afler peritds of prolonged SLOrage.

BOARD ASSEMBLY DESIGH {A), A4, AS, Ab, AT)

A1l camponeats are installed in 3 nanner which assures mawimum reliability.
Conponent leads are pra-tinned, allowing total welting of salder joints. A1 heads
arg formed to provide skresy rebisf and the bodias of large composents are stahed.
Special spunting and hasdling fagtructions are daclugesd fm each drawing required
after final ascemhly. The heard is enated with urethane which protects against-
hunidity and cantomledtion,
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5385

CRLTICALITY rad

INIT VL WLA
PG ND,

SHEET _ 3 4F

SHUTTLE CETV
CRITECAL LUWEMS LIST

3

FALLURE HODE AWD

LALISE

FAILURE EFFECT
04 EM) ETFH

EAFIONME FOR ACTEPTAMCE

" T¥E/WLA does not respond ta any
comuard viad the AF panal or the
vplink,

IvC

A1

Command Detector

Sync Shrippar.

Clock Divider Lhain

Sync Generator.
Zi9988D-504

Command Decade Logic.
Command Execution Logic.
Locatios Coede Logic.

Carmera Timing Lagic. ZZ94841-581

Syac/Command Apceiver.
299884-501

Autvmatic vight Cantrol.
£299803-h05

Power On/0FF Switching.
[nput ¥altage Preregulators.
Qukput ¥oltaga Regulatars.
28R 501

DL-DC Canverter Primary
Oucillator/Oriver.

Secondary Reciifierss Filkers.
209 4456~ 503

Hasher Oiciltator

22955%F-1

0236k

(1} Mo lens motion, 4.e.,
fogus, room, or iris.

{2] tmable to changa ALGC
ar GAMPA moda.

Worst Casa:

tost of miscsion critical

videa,

QES1GH FEATYRES
BARE DOARD CONTTRUCTION (AZ)

The hpards are of "welded wire" construction. AL the hare board Vaval this #nes nat
distisquish It From a narmal PC Goard except that holes which will take weld ping
ganarally are ngl connecbed Lo PC Lraces. Only those pins which bring pawer aod
ground potentials o tha [Cs are oo PLs.  An annular ring surcsuads 1he hole 1a the
baard r¢ edch puwer amd ground pin is localed. These pins are thea salderad Lo
the trace like any other conporent lead. Aside from Lhis Teature, a1l deslgn

& conslructlon Lechniyues used ¥n PC bpard layoul apply.

BOAAD ASSEHELY (A2}

The driVled 4nd etched boards are l}n:ulatlﬂ with several hundrad salderable or weldable
pins. Pouer aad ground piss, as well as epanecbor ping, are soldered in place. DHicraet
cumponents fresistors, dledes, capacilors) are attached to biFurcaled terminals, where
they are soldared. Flatpack Ifs are welded, lead-by-Yead,io the kops «F the weld pins.
After welding, extra Yead materbal 45 trimmed away. Circeit cwnectlons are made using
#3 MG nichal weld wirg. The wire bs welded to the pin surfaces on the board backside,
ATV wirp welds are doae using 3 mackine which is tape driven, thus eliminabiag bhe
poscibility af migwiring due te operatar error. All wiring & circuit perlormance is
tesied prior Lo Sox-leve]l installation. After successful besting, comgionents are slaked
a5 raquired by drawing notes and the asseably §s coated with urabhane.

The baard 15 interted im the box an card—edge puides, in the same sanner as the other
PL hoards, '

BOARD PLACEMENT

The Al-A low voltage power supply board is bolked im place at b points arownd ite
perincker. Four of these msuntiag screws also pass ltrwgh #nd tie down the saaller
AF-0 beard. These twp boards are mounted face—to—face, separaled by the skandeffs.
Edectrical ‘Interconnectisng are achieved by {umper wires bebween Lhe two beards. The
ﬁ?;ﬂ]l’lﬂuili & M-pin conaector which brings 1a power aod sigmals From outside tha
agdule.

The AT modube includes these Lwe boards as well as power Lransiztur £4. The module hags-
ing is bent alvmimom sheet. compriced of two halves screwed iogether. The boards asd Q4

are secured Lo the lower half, amd wlred Logether. Then the upper hali is pul im place.

By mownting Q4 direcily o Lhe alyminee houvsing, good thermal periovmance is dssered.

The AV, A2, Ad, A5, Ab boards are sacured in the electronics ascembly by gold-
plated baryllium coppar card guides. Cennections are made 1o the nother Boarg
wilh Blind-mated connectors. Disengagement during lavach is prevented by a tover
whith $panz the bosrd's free edge.

5-1BG
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REVISED 5-7-87

FHEA KO, _ 536

CRETICALITY 272

UNHILT
WG MO

SMEER __ 4 OF

. SHUFTLE CCTV

&
£294019-506 508
CKETICAL 1TEMS LIST FT1L X

-9

FA[LURE HIDE AND
CAUSE

FATLURE EFFECT
Ok END LTEMW

BATLLHALE FOR ACCEFTAHCE

TVE/HLA does not vespond tp amy
command wia khe AT pansl or ihke

uplink.

it

Al Command Delector
Sync Stripper.
Clock Diwkder Chaim -
Syne Generakor.
2294880 -504

42 Conmand Decode Logic.
Cammand Exacubkion Logis.
Lacakian Code Logic.

Camara Timimg Logic. 2294831-581

i SyncSCommand Receiver,
2244584 -503

89 Autgualic Light Control.
2154881 -605

W Power Ons0FF $Hitthil?.
Input Veltage Pr!ne?u ators,
OQulput valtage dequiaiorg.
209400 5501

I OC-DC Canverter Primary
Qscallator/Briver.
Secondary KacbifiersSs Filters.
299480 6-5DF

113 Haster Qscillatar
2295527-1

YiGR

(1) Ko lens mation, 1.2.,
focus, Zoom, or fris.

{2} heble to change ALC
ar BA made ..

Worsk Case:
Loss af mission critical
videa.

The #13 assembly i5 a temperalure conpensated woltage controlled crystal ascillator
{TCVCND) that is purchased to & specificatbon contrnlled drawing that establishes

the requirgments for performance, design, test, and qualificatien of the vnit. The
product assurance provisions of tha docomenl centain the identical requirements for
alectronic parts and materbals ay the Shuttle LCTV program and swst receiva the
approval of RCA mnd MASA-JSC. Hechanical and sbectrical integrity of Lhe asvsembly

is conflrmed by both analysis (design reviews) and test [gqualification and accepltance].

OUALAFICATINN TERT )
For Qualificatias Jest Fhow, sea Fable 2 Jocated at the frony of this beok.

5147
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FHEA Mo, . B35

LEITICALLITY 2f

UHIF TYC LA
DHG . 299819506 508
230F0E8-503 0

SHEET _ 5 0 OF __9

SHUTTLE CCTVW
CRITECAL LTEWS LISY

FATLIME HWIDE AND
fausk

FAELURE EFFECT
Dtf, €MD T1EM

BATIGHALE FIM ACCEPYAMCE

IVCALA does not respond o any
command via Lhe AT pangl or the
uplizk.

LN

Al Comnand Deteclor
Eync Saripper.
Clock Bivider Chain
Syac Generakor.
2254500504

82 Comwand Decade Lagic.
Conwand Execubich Logic.
Locatian Code Lagic.

Cawera Timing Logic. P294RA1-501

A& AyncAlommand Receiver,
Z294084-303

AS  Automaiic Light Control.
£294AE3-505

Ab  Fawer OnrD¥f Suitthin?.
Input Yoltage Freregulators.
Ouiput Valtape Regulators.
29 pAS-501

&7 DC-D[ Converter Primary
ODscillator/Driver,

Setendary Rectifiers/ Filkers.

29 A86-5013
AlE Master Dscillator
2295521-1

02LR

£1] Wo tens matlon, 1.e.,
focus, ream, or iris.

{2} Unable tn change ALC
or GANMA nods.

Morst Case:
Loss of mysion critical
videg,

X —
The [LTY systems' WA 1s subjected directly, withoul wibratlon bsolators which might
Be used 1n their noraa) instaldation, Lo tha follawing Lesting:

® Vibratioa: 20-80Ha : 3 dB/0pi-rise from 0.81 G2 M
- ' 80-350 Hz; 0.04 6</He
J50-750 Hz; =3 JBS10 Oct-ilope
JasL Durslfon: 1 Hinuke per Axis
feEl Leval; 6.1 Grms

# Thermal Vacuum: In a pressure of 1X0073 Torr, the temparakture shall be as

ToMlous:

125 F: Time Lo stablize eguipment plus 1 hour
25* F: Time Lo stablize equipment plus | hour
125* F: Time ta stabl4ze equipment plus F hour

The Gih mpy not have been subjected to the vacuan conditisn.

For Acceptance Test Flow, See Table 1 located at the Front of Ehis bogk.

DFERAYIOMAL TESTS

In order te verify thak CCW componestiy ara s eration a

bcalth of &11 the command ralaﬂﬂ tomponenk s an thel:l:ﬁ [ H:'I.]m::ftw‘i‘!::u:{:lﬁm
thraugh khe RCU, Ehrovgh the sync Tines ta the Cameva/PIU, to the CamerasPTy En-uml
decoder. The best musi adso verify Lhe comera's sbility to produce video, the VS
alnl'iti to route videa, and the wanitor's abiliky to display videw. .l.-:i-q;ihr test
would be parformed tn verlfy Lhe KON ommand path:

L. Pawer CCTY Sysiem.
2. ':l::tt:: :Lirjs:?-el. sedect 3 monitor ac destinatlon and the camerd under
3. Send "Lanera Power On" commaad From PHS panel,
;. 3:::::1 "Exiernal Sync" en monitor,
. ¥rve video displayeg on mosklor. Mota that if vides itar
:lynl:hl'lII“:Ed Ii.e..i:hhle ruu.-r:lhllurn Lthis indicates IHI“II::: :;nn:a
15 fecelviag composile sync From Lha AL i :
spnchronized video. Y “ ind that the tau.nnra '3 producing
6. Sad Fan, T, Forus, {foom, ALC, and Gamma coimand i
wia the nomitsr s¢ direcl observation verify up:ra:i:: viavelly feither

T. Selecl dwenliak as destinalion and Lwagvra under Lesl a
8. Observe viden reuted Lo donlink ., ¥ Fource.

9. Send “Camera Puwer OFf" command via PHS pan.ﬂ.

10. kepeat Steps 3 throwgh § except is5ue Commands via th s
& HIH command palhk.
lhis proves thai she CCT equipment i< aperational, P

B-168
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REVISED 5-7-HZ

FHEA ni. ;536

CRITICALITY 22

UHIT I¥CAMLA

SHuTTLE CCTV (WG M.
CRITICAL ITEMS LIST =
SHEET [ 0oF

TAILYAE HODE AMD
CAUTE

FATLURE EFTECT
OH R0 ITEH

HATIONSLE FOR ACTEPTAMLE

IWCARA does not respond Lo any
command via tha A} panal or the
wplink .

WL
1] gnnmand Deteckor
aC Siri r.
C{uck Diu?s:r Chain
Sync Generator.
22540810 -504 a
Al Command Oecods Logic.
Command Execulisn Logic. -
Location Code Legic.

Camgra Timing Logic. Z294084-581

A4  Sync/Command Receiver.
27048R4-503

AS Aubomatic Light Cankrel.
279980 3-505

A Power OnfOFT 5uit:hin¥+
Input Waltage Preregulaters.
Duiput Yoltage Aegulakars.
29948550 :

&f DI-DL Lonverter Primary

. Dscillatar/Orivar.
Secondary Reciifiers/ Filters.
299480 E-501

413 Haster Oscillator
21552 T-0

{1} Mz Dens mation, 1-8..
focus, roow, or irils.

{2} Waile to chamge ALC
or GAMHA mada,

Uowst Case! .
Loss of mis<hon critical
vidan.

0AZIHSPECTION

Peocurement Contrel - The TYEALA EEE Paris and hardware items are procured fron
approved vendors and suppliers, which meel the requirements set forth in Lhe CCTV
conbrack amd Qualtity Plom Work Statemsat {WS-2593176). Resideat DOAS personsel
review 311 procurement decusents bo estabTish Lha need for 651 on selectad parts
[PAL 517},

j i - [acoming JQuality inspections are made an all
recoived malarials and parts. Fesulix are recorded by tot and retained in File by
drawimg and tontral nuwbers for fulere reference and traceabllity. A1l EEE parts
ars sugjn:ted te incoming scceplance tests as called For in PAL 305 - Incoming
Inspectian Test Instrectipnz. Incoming Flight parts are furlher processed in
accordance wilh BCA IB4B5A4 = Precondibioning and Accepiamce Requiresenis for
Elactronic Parts, with the esception that DPA aad PIND testing is not perfsmmed.
Mechamical {tems sre lngpecied per FAl 316 - I[ncoming lespection Insiructiens for
nechasical {btems, PAI 305 - Incoming Quality Codtrel Easpection Instruckion, aad
FAL 612 = Frocedure far Processing Incoming or Purchaced Paris Oesignaled for
Flight Use. Accepled ltemt are delivered ta Material Controlled 3tores and
retaisnd under specified conditions untid fabricatiom is required.  Hon-coslorminsg
naterials are held fur Haterial Review Bpard {HRAD dispositien. {PA] 387,

FAL IOC 531).

- Prior to the sLart af T™WC board aszemhly, all fkems are
wverified to be correct by slach room parsoanel, a5 the itemy are accwwlated Lo
form a ¥it. Tha ilemy are varifiad again by the operater who assewhles the kit by
checkin? agalinst the as-huilb-parks-Tist {ABPL). DCAS Mandatory [nspecklon Polnlks
ars designaled for a1l printsd circuit, wirs wrap and welded wire baards, plua
harmess conpeckars Far salderlag wiring, crimping, selder splices and gquality
workmanship priar L8 coating of the ¢onponant side of boards and slecvisg af
harnesses.

IVC Hoards

Specific TV beard assembly amd Eest inmstructions are provided is deawing notes,
and applicable decumentz are called owt in Lhe Fabricatisn Precedure and Record
{FPR=2299819) and parts VTist PLZ2I4G19. Fhese include shuttle IYC assembly notes
2503660, Precess Standard RTY-5ES 2ZRQBAI1, Procass Sktandard - Bonding Valcra Tape
ZIHDBAY, SpeciFication Saldering 2260)9%, Specificakion Hame Plate Application
1960067, Specification — Crimping 2260800, Specification — Beoading and Seaking
7780878, Specification — Urethane ceating 2280877, Speciflcation - locking fompound
2026116, Specification Eposy Adhesive 2018985, Specificakion — Harking 2280475,
Specificatian = Workmanship HIDO35, Specification Bandimg and Staking 2280415,



RE¥IMD 5-7-p7

UNET _ TVC/HLA .
Fria no, _ 5,35 SIMTTLE CCHV 0uG Wi, ¢294019-006,908/
CRITICAL ITEWS LIST £307088-303

CRETICALFTY 242

TAILURE MIDE AND
CALUSE

FAILURE EFFECT
DH EHO ETEH

BATIDWALE FOR ACCEPTANCE

TVCAL A doas net resposd Lo any
command via the AY pare]l ar the
uplink_

v

Al Command Gelector
Sync Sirippar.
Clack Divider Chain
Syne Ganerater,
2594ﬂﬂﬂ-5ﬂ4

A2 Lomnand Decods Logic.
{umnynd Execution Lagic.
Lacation Lodea logic.

Camera Timing Logic. 2294841-58)

=

Synd Flomtand Bep iy,

1Z2'584-513

Aubamatic Light Coatrel.

2254543505

Al Peer On/OFF Suil.r.hin?.
Input Valiage Fraregulators.
Juipul VYoltage Regulators-
2990AB5-501 .

A} DC-DL Conwverber Priaary
OscillatorfOriver.
Secondary Hectiflers/ Filters.
Z29948B6-503

AlJ Haster ODscillater

Z295527-)

=3

MR

{1} o lens motbon, 1.e.,
focus, room, or 1ris.

{2] tnable to change MC
or GANMA mads .

Worst. Case: _
Loss af mhssion critical

video.

" tesly and review the acceptance berk data/resulin.

QAL INSPECTION {ConLinued)

IYL Asserlaly amt Test — An open bos test is performed par TP—IF-225%401%

heceptance Test par TP-AT-2294813, including vihratlnnrnd khermal vacu&n?‘dI::quu
are specified and witnessed, Lraceabilily munbare are recorded and calibrated kanls
e ghetked prior to vse. RCA Quality and DCAS insgections are perlormed al tha com
pletion of specified TP operatlpns in Accordance with PA1 204, PRI 205, Pal 204 and
PLl 217, DCAS persomnel witness IVC buttoa-up and critical torquing.

= An gpen bux kest is perforned per TP-TT.?
per FP-A‘I-ZE'II?MI?. Torques are specified andp wi tnesseﬂ, trac&ahi?ﬁﬂaﬁﬁﬁz:?:::“ fest
recerded and calibrated tools are checked prior to wse. RCA Quality ind DCAS inspections
arg perforwed al the rampletion af specified FPR operations im accardance wilhh PAL 284
PAT 205, PAT 207 and PAL 902. OCAS personnel witness WLA button-up and eritical tnrqu‘illlg.

Eil - ATLer a TVC and i W& have been Lazted sadivi
they are paled and a final aecaptance lest {5 parformed peET tp-nr._zagqflﬁgfu?::“ding
vibratios and thermal sacuum envirenments. KCA and OLA% parzonne]l nunitar bhese

These persannel also |
tar confarmance afler all repair, rework and retest. P alsp inspect

Pre i i = The TV anit WLA are separaied prior to shipmen
fabrication and tesling 1s complele. Each i3 pachaged acfnrii to EEIU :E::;:rﬂﬂ”
and 2280746, Process standard far Fack.ping and Handl ing y;idn]m]]nes. AlY related
documenlaliong fecloding acsombly dravings, Parts Llst, ABPL, Test [ata ete., is
gatherad and held In a documentatisn folder assigned specifically ta each assembl
Inis Falder is retaings far reference, Aa Cipp ?: preparad For each nw;in ¥
accordance with Lhe requirenents of WS-25093976. RCA 0 and DLAS persannel wibness

:::ling, packaging, packing and marking, and review vhe ELDW for conpleteness and
Uracy.- .

5-190
fd W s
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REV1SED 5-7-87

UNIT  __TVC/HLA
SHUTTLE COTV MG MO, ZZ294B19-h86 5087
2aDpO0-503

FMEA M3, _ 63K
CRITICAL ETEMS LISY
SHEET & oF ]

CRETICALLTY 212

FALLURE MODE AND FATLURE EFFECT :
CAUSE 0t END TYEM RAITOHALE FOR ACCEFTANCE
TVCAWLA does nal respond to any FAILURE HESTDRY
command wla the AT penel or the (1 ?gnagfszzzafng; :;T;:
uplink. TOR - W2644 - Log #0462, TVC S/N FOD3-H02
. {2) nable to change ALC R - W2640 - Log W@463, TVC S/ FO03-502
J Ly c ar GAMMA mode, '
Al Commang Deteckor Descriptign: Integratien Test®ag Failure
tlock Divioer Chatn Morst Case; | o Lave) -
Sync Generator. Toss of misslan critical . Thermal-Vac Hot Environnent
2294880~ 504 video. Mo video fron TYC. #28 volb currendt at V.5 Amp limik. (30 minutes ints thermal
42 Command Decede Logic. wac hot test cycle ~IISOF}
Comasand EEn:utinn Logic.
Logatlon Cnde Logic. . ; Tw. (High wolt inding of
Camers Timing Logic, 2294881-501 Eﬂ?nrﬂﬂt in A} Yow valtaga power supply. (High voltage winding
4 Sync/Command Receiwer.
2794384503 Corractive Action: Aemoved and rep)aced transfarmer {sent io vender For amalysish.
ff Avlomatic Light Control. Shovi due ko a phe-hale in magnat wird incsulatann. .
2294383505 Fulure Lrans{ormers ko be purckased per revised spac cankrol drawing ECH CCTY
Ak Fower PnfOFT Suilchln¥. G49(E3028}
Input ¥olkage Prlri%u ators. !
Output Voltage Regulaiors. _ -
JUARHS-50 | 1DR - H2739 - Log #Q4BS TVC 5/H 0D3-502
Al DL-DE Copwerter Frimary T -
OsciViatorsbriwer, Descriptien: :;: t:::th::11ur'
Ceqondary Heclifiers/ Filbars. . ' ambient Ewvirosmeat
Al :W‘:ﬂﬂba; ?11 Prablem report VSC-281-0093 visual fnspection of wnil at KSC revealed a
EE;EE:‘!—I—IH ator recessed pin 11 in the 31 conneclar.
Ciuse: Ervsr in nanufacivring of the connector pim, It is §.835% shorter in
Tength than abher pins in connectar,
Corrective Actiun: Remove and replace pin 31 la M conpechar. TesL pins ahilily
in 1ack {wlo matimg connector. Periors contdcl retantion Lest to dasurs pin
Is Tecking as regeired. [nspect o insure pin is a0l puched sut of place.
TOR — W2740 - Ley HO04B5 - TWC 5/M GNA-58
pescription: Pre-iawnch Test Failure
Pox Level
Ambienk Emwivonmenk .
QEF: VI(S-Z-01-00%7 unit relurned from KSC,  Power was applied te wrosg pins.

(+20Y).

D7 16R 191
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FHEA WD. _ B3F

CRETICALINY 242

LIHIT TV AHLA
SHUTTLE CETW OMG 40, 2294819-50, 5087
2307048-503

CRITECAL ITEMS LIST
SHEET __&4 . OF 5

"FAILURE MODE AND

FAILURE EFFECT
QO EWF ITEM

BATIOMAIE FIE ACTEPIANCE

TV

CAUSE
L/HLA does nok respoand Lo any

comnand via the A7 panel ar ke

up

1L
AL

& =

Tink,

Lomnand Dekeclor

Syne Stripper.

l':uclt Divider Chain

Sync Gengrator,

2294BA0-5D4

{ommand Necode Logic,
{ommand Ewecotlion Loglc,
Location Lode Lagic.

Camera liming Logic. 2294880-500
Sync ACosmmand Receiver.
22948A3-503

Autymatie Light Contral.
2794883505

Power OnsGfi Swikching.
[nput Valtage "l‘il’iﬂ.l?itﬂl‘i.
Outpul Yoilage Regulators.
2994805-50 b

OC-Of Converter Primary
Qacillator/Drivar.

Secondary Rectifierss Filters,
2931886513

413 raster Oscillataor

03

2205527-1

bA

£1} Mo lens notien, 1.e.,
facus, zoom, or {ris.

{2} Unable i0 change ALC
or GAMMA mada .

Worst Casa:
Loss of mission cribical

yioen.

FALLURE HISTORY

Lause: Incorract wiring of shultle craft b -
baag: | lace g r armess, put +28Y to 11-10 and

. ! Wirisg of shuttle harness tn be repaired by re ih
srgpniratisn. Failure analycis perfaraed ang :urrecliﬂe amuﬁ :;:22"::. }ﬁt
5/N D0A. A6 kpard-failure dnalysis indicated the following parts are to be
changed. @I, 93, 12, ORI, CRE. and RG] ware replaced. .

Fk — WB024 - Log MOSI0 - TWC S5/N D07-502
Cescripkion: Acceplance Test Failure

Bom Level
Tharmat Vac - Hobt Envirgnment.
W drawing excessive cureent, 71.50. Failure accurred 3t +1250F.

fausg: Capaciter C1l an the AG boarg was found ta be sharted. A 1 .
of solder Flowed insida from sleeve thru headss. arie arge guantity

Correclive Action: Capacitor £LH renpved & replaced, (randum part lalture).

TOR — W6A21 - Log #5568 - TVC  i/4 B12-K02
¥iX?1 - Log #5868 - TWC  5/N 809502
YII?) - bLog #568 - TW LM 002-502

Y1371 ~ Leg #5608
Y1770 - Lag #5467

IVC S5/0 009-502
TVC  S/4 014-502

YI?T — Log #5%T - TV S/ 010-502
YIPX0 - Log #56B - TWC  SAM 017-502
729 - log #5718 - TWC  S/H D20-502

R Fllm! Failurs, Spacecraft Leval
M3 T¢ Camera circuil breaher poppad open during TFight mizsion 575-3,

fausg: Camers Yow valtpge supply has errabtic spncramization mode af Youw
Lemperaturs. .
Correclive ACtign: A flight cameras ware returned wnder CCAZS fo &
and retest to ECH C-1881. ECH {C-1881) t& the Tow vollage power ;urp;mr
elininates the erratic syacronization problem. TVC grovp pari no. Ehu keam
changed From 229-15]9-5.2 te 504 to denote caneras Lhat contain Tow vallage
pover supply modification.

5-191A
CONY i
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_ ) UNIT _ TYLALA
FHEA ND. BB SHUTTLE OCTV DHG M. e294019-0D6, 087
CRITICAL JTEMS L18T 2107089501
CRITICALITY __ 272 SHEEY _ BB OF __9
FATLURE MODE AND FALLURE EFFECT
CAUSE 0 END ITEM RATIGNALE FOR ACCEPTANCE
TVC/HLA does nol respond Lo any fALLURE HISTORY
eomnand via the A7 pancl ge the | (1} B¢ s notton, d.e.,
vplink. TOR - ¥M773 - Log #0570 - TvC S/H DOB-562
ve (F3) tumma mﬂ‘n:nge LLE ) .
or - Dascription: Flighk Failure
41 Command Detecker Spacecrafi Level [5715-3])

i

|2

02716k

Sfm: iiripger.

Clock Divider Chain

Sync Generatar.

22E80-504

Comnang Decede Logic.
Conmand Execubisn Loglic.
Lacation Code Legic,

Camera Tining Lagic. Z294883-501
Sync/Command Npcéwver.
2294064-503

Aubmnatic Light Conkrot.
2294803-505

Prver OnSOfE Suil:hin?.
Input Yoltage Preregulators.
Ouiput Waltape Reqgulakors.
29948 B5-501

OI{—D Crnverker Primary
Oscillator/Driver.

Secondary Rectifierss Filters.
2594886-503

Hasler Oschllatar

22955771

Loss of misston critical

videa.

T -

TOR -

T nat synchronized for approxinately 3B minutes.
This problem urcured &t fold tempevature,
Synchronizalion was regained ay 28¢C,

CLausg: Loss of phaca Tock dva to thermal assymetry of the 3.98 HHz Phase
#eLectar,

Corrpetive Actbon: CCA 39 has been §ssued dlrﬂ:tin? ACA o incorparale the
beater and sync modiFicatlons {ECH COCT A3IA} ke all flight camera'c. . FYL DOA
was modifiad accordingly. TVC group number has heen updaled from groep 502 (o 506,

YHTT9 = Log #576 = TWL 5/H 014502

Oescription: Flight Failure {5T5%-3)

Spacscraft Laval

TDH was opened 46 follow relay Kl - conlacts 5 and B Failure om ass'y
2294865-501 5/ f04,

Cavsg: WL Vew woltages power sul.)p'ly bas errabic synchrgnization at Taw
Lenperature. HRelay failure result ef excessiwely high curreal Lhrough contacls
5 and B #aring resel comnand.

Corrective Action: Renowved and replaced K1 o bhe A6 board.

Low voltiage power supply way rewerhed to ECH-C 1581,
Reler to TDR HEAZI for conplete history nl erratic synchranizavion problen.

W6AS9 - Log 0GOS — TWL S/H 024-306
Rescrinlion:

Pra-Launch Tast Failure
Box Leval

Anhisnk Lavicreament
Ayipmalic Ivis gues feom open Lo clase.

Lause:
Correclive Aclitn: Wune ~ wnibt returned Lo €50,

—

Problen could not be duplicaied after estensive Lestiag,

5-1918



RE¥ISED §.-7-A47

FHEA Wi, _ 635

CRITLCALITY Fara

SHUTTLE {Cav
CRITICAL ETEHS LEST

LNIT

WG HO. 2E819-0{6, AR/
e3empaB-503 0

SHEET B of 0

FAILURE MODE AND
CAUSE

FAILLURE EFFECT
4 EHO ITEM

FYCLA dpes not reaspand Lo any
cooaand via the A7 panel or Lha
uplink. '

nc :

Al Lommand Deteclor
Sync Siripper,
Chlock Divider Chala
Spync Generatar.
£2AE80-5 64

¢ Commynd Decode Lngic.
Command Ewecubian Logic.
Location {ods Logic.

Camera Timing Logie. 2204081581

SyncsCamnand Raceivar.
Z2229884-541

Auiomalic Light Contrpd.
2294683305

b6 FPower Oaf0FT Swikchin

]

Iupuy Valtage Prer Ewgi bors.

Quipuk Yaltage Regulatars.
2931EB5-501

A7 [C-DC Converter Primary
Oscillator/Driver,

Secondary Ractifievss Filters.

25946805503
Al3 Haster Osciltakor
22955271

IR JoR

{1) 4o lens motlon, f.e.,
focus, zoom. or ris.

[Z) Unabla to change ALE
ar SAHMA mpde .,

Horst Case:
loss of mlssion cvitical

videp.

FALLURE HISTORY

_AATIONALE. FOR ACCEFTANCE

TDR - HSHM: — Log #7122 - TWC S/N 028-546

TIR +

Il:su.i_j.l.iun:

Bon Lewvel Tesd

Acceptance Test Failure
Amb enk Environmenk

fpproukmately 43 seconds after initial turn an, the irit close comuind wenld be

generaked by TVE,
Lause:

Entérnal shorkt in the kigh voltage power supply {S/H 2046}, whick:
genraled spikes on the PFOR Lina,

i HVPLS. cempved fram TVC and new H.W.P.5. instalied.

Corrective dction
Tests biwlicated problem solved.
Refer to TOR W1335, Lag #7235,

Fower supply raturned Lp vendar for Evaluatian.

The problem was attribubed & improper lead dress of high valtage carmninal.
These leads have bean rersuted and exbvya jnsulalion added st the HY Lerminal

far alt aew bwilt wnite.

W1760 - Lag AIH3IE - TVC S/N 026-506

Dascription:
54

Fllght Failura, Spacecraft Laval

Ouring the flighi aperatisns, one time when cren turned camera on they had no
contral «f ALC and Gawma Functions.
Problas resolved itsell by racyclieg powar.

fause:
sek.

Afbir numernus apevatons, bhe veparied condition was dupbicated on Lesl
After Indtisl turm an, camerd would nat enrept ALD, and Ganed Comnandds.

It was lound thab the setput of VI3 Mo 6 CHD F.F. reset os A? board was aal

in 4 kigh slate.

This should normally hava bean reset 1ow by eilher “FDR" or
bl ceunt 88 pulses, after inikial '

pwer kurn—an.

Suspert devices A2 - UZ6, UGG, LGT, ang LGH.

an: Hemaved and replaced the fallowlag parts an the AZ Hoard

Lorreclive ACli
U26, UGG, UART, and LGA.
parts.

F-1910C
co it A

Lab analysis did not bndicaled any defect with removed
Froblem has not recurved afier new partt were insialled.
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FeEa Wy, _ 635

CAITICAL [T¥ 25

IMIT TYL/HLA
G K. £231830-506 508/

cMT008-503 0
SHEET 1] 0 g

SHUTTLE COIv
CRIVICAL [VEWS LI5T

FAILLRE HOBE AMD
k

FALLURE EFFECT
O END [TEH

EATIOMALE FOR ACCEFVANCE

FUE/WLA does net respand Lo any
comnand vid Lhe A7 panel or the
uplink.

Ve

&l fommand Detechar
5¥uc Strippar.
Clacik Divider Chain
Syne Generalor.
EgﬁdBﬂﬂ—Bﬂi

A Command Decode Logic.
Command Execution Logic.
Lecation Cpde Logic,

Camera Thaing Lagie, 2294881-501

A Spnc/{gwnand Receiver.
r2948B84-503

AS Autamatic Light Conkral.
129488 3-505

A6 Power Da/DET Swibtching.
Input Voltape Preregolatory.
Ouipul Yolisge Regulators.

. 2994865=501

& 0C-OC Converter Primary

OaciNatorsDriver.

Secondary Rectiflers/ Filiers,

£ raaeH- 3
A1] Haster Oscillater
2295523=1

DZ3LR

(1] No Yens wotion, f,e..
facus, zocw, or iris.

{2) nshle to change AL
or GAMMA moe,

Murst Case;
Loss of mission crikical
I"I:'E'P-

EALLURE. HISFORY
TOR - AJ939 - Log #0954 - TWC $/H D11-B&6
Description: FYight Fajlure, Spacecrafi Level

5T5-14
Problen report PYVG-00453Y
Hu videa oukput

Cause; Defective Aelay K—i o6 the A6 Board.

[arrective Action: Cawse oue 1o a fareign conductive pariicle temporaril
Todged Between relay Yeads and board P.C. iraces. MHelay -1 sent ta prulztt
asturance lab for analysls, repart SAZO09. MWumerous discrepanciee were
found, nane af which were critical.

TOR — 8-352) - Leg #1165 - TVC 5/H 033-508
Description: Accepiance Test Tailure

Box Lewal
: Thermald Vac = ot €nwiremwent
Encessive supply currgnt, Toskt all DLA/¢amara Yights and gubput wides informakion.

Lause: Shorked capacitor U0 an AG board.

i 1 Cld removed amd replaced wilh new capaciter. Product
tab cauld not Fird 8 cause for shorted cap. (Report # :E]ztl] roNCE ARSUNrAnce

LConvidersd randam {ailura.

S1HD



REV1SED 5-7.BF

FHEA ®3. _ B3%

CALT1CALLTY ofd

SIUTTLE CCTY
CAITICAL 1FEMS L15T

LNTY L LW,
DwG NO.

SHEET ' ©Of

- -

FAILURE MODE AND
CANSE

FALLURE EFFECT
QN EKD JTEN

_BATIGHAVE FOR ACCEPTANCE

TYCMLA does not respond to Bny
command via the AT paned ar Lhe
upl iak.

| ' ¥
Al Coaomand Deteclor

Sync Stripper.
Clack Divider Thain
Sync Generalor.
2294803504

42 Comdard Derode Lpgic.
Command Espculhan Lagic.
Location Code Loglc.

Canera Tiwing Lagic. 22948E1-501

ad  Sync/Command Recelver.
22940684503

45 Autpmatic Lipht Control.
2294883505

Gk Power On/Off Swilchin

[oputk Yollage Preregu?alturi-

Dutput Valvape Regulators.
2094985501

&) OC-UC Comverter Primary
MscillatersOrlver:

Secondary Rectifierss Filters.

20348aE- 503
fl3 Haster Uscillater
22955271

YR

(1) Ho lens moklon, 1.e.,
focus, zoom, ar 1ris.

{2]) Unable to change ALC
ar GAHMA mode.

Mowst Case:
Loss af misslon critical

yideo.

OPERATIONAL EFFECTS

Losz of videa. Possible loas of major mission objectbves dus ka loss of RMS caneras

#r other required camsras.

CREH ACTIONG

If passible, coatinuve M5 pperations wsing allarnatlive vizual cues.

LEEY TEATHIMG

Lrew showld be traised Lo use possibla alteraatives 4o COTV.

HL55JON_CONSTRA[NI

where pasilble, procedures should be designed as ‘lher can be ageomplishked withaul

v,

bh-142
oy v 3



