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FAILURE HDDE AHD FAILURE EFFECT
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A malfunclion in the camera ta cause | (1) Unabla te apen Teas DESIGH FEATURES
Lotal boss of the ackive videa si iris.

nal

proavive deyraded perforwance.

or video informabkian that wil
Com-

putite rync and vertlcal blarking
siyndls are uzeable and not affecied,
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Lommand Decoda Logic.

Comnand [uscution Lagic.
Camera lming Llogic.
Horizantal Deflectian.
Vartical Defloclian.

lorus Corrent. Horlzsntal Aligr-
aenl.  Vertical Alignmenl.
Blackswhite Clipper,

Ganma Larcection,

Aperlure Correction,

Shading Carreslian.

Video Dutput Oriver.
Autpmabic Laght Cantrol.
Aulpmstid Bain Coalrol.

Dark Current {empensallon.
Dulput ¥Yoltape Aegulator. Input
Voltage Pre—Begulator.
Frimary Oscillator/

Driver [sync Tess)

Secondary Rectifiers/ Filters
fchange uF woltage ar loss of
fFiltaring}

High Valtage Power Supply.
Fargar Freasmlilier.

Hewam Current Regulador.
Cathade 8lanking.

Shading wavelorm Generator,
SIT Tube

R

(2) Dagradation of pic-
ture LoniEnk.

Worsg fage:
Ioss of msston critical

Hi &'ﬂt

The TVC/Lens Assembly is comprised of 16 electrical subassenhlies; 13 subassembliss
are RCA Astro dasigned and Fabricaied vsimg standard prinked-cirguil board type of
censtructisn. The remaining three assambliss, high veltage power supply, ntcillater,
and stappar motars, are vender supplied companents which have baem ipecified and
purchasad according Lo RCA Specification Costrel Orawings [$CDs) prepared by angi-
neering and mliah?liu assuranca. Specificatioas pger the S0 are prepared Lo
eslablish the design, performance, teak, qualificatioa, and mcczplance requirsmenti

lar a procarad plece of equipnost.

Parts, malerials, processes. and dasign goidelbnes far ke Shyltle OCTV program are
specldied dn accordance with ACA 2295583, This docunend defines bhe program réqui re-
sents For selection ard rontrol aof EEE parts. To Lhe maaimum exlenl, and cankistest
wilh availability, all parts have been selected from milbtary specifications al the
JAN lewel, as a ninimwen, s addition ta the overal) selectlion Criteria, a Jubset of
general purpose preferred parts has baen dafined by this decumenl and the RUA Gowern—
aenl Spslemt Division Standard Parts Lisl. Lo tha case of Lhe CHOS and TRE family of
microcireuits, devices are screened amd Lestad to Lhe MIL-5FD-B83C equivalent and
procored under the designalioms of HI-REL/Iw} amd SHC 54L5 From RCA-35D and Texas
lostrumenis Corp, respeckbvely. Parts mabt included in Lha abovs decumenls have bepn
used in Lhe design nnf{ afLer 2 noostandard iLem igprnvll farm (M3LAF) bas been pres
pared, submilied bo AeliabiVity Assurance Englneerlng (RAE) and approved For use ia
the specitic applicatlonis] defiwed in Lhe N3TAF by NASA-]5C.

Hersi-Cate Circuit Analysac have been perforked and dotumenked For all ¢ircwit
designs Lo demgastrate Lhat swflicient sperating margiss exist for all tﬁertting
cond{khans. The analysiz way warst case-im that the valuve Ffor eachk of the variable
paramelers was set to Vimbis that «I1} drive Lhe sutpuk Lo a wawimen Jor mininom),

A cowpoienk appl|cation review and analysis was cenducted to verii{ that the applied
cstress on Bach piece park by the temperadure ectremes identified with esvirpamental

al ification tasting does mobt enceed the stress derating valuvas fdentifiad in RCA
205581,

In addibion, an objective evamlnation of bthe dasign was perforned throogh a FIR and
COR Vv verdFy 1bat Ahe TWC/Lloms assembly met speciFicaklon and contraciwal requlre-
menks.
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A wallunciign in the camera tu CAuse
tlotal Joss of Lhe active video ai

nal ar widec informaklon Lhak wil
provide degraded performancs. Com-
posite sync and vertical blanking
signals are usgable and not affecied.

L
Af Command Decode Loglc.
Comsand Execulisn Logle.
Comera Timing Logic.
Al Horizantal Deflectioa.
VYertical Dellectlen,
Forus Current. Horizostad Align—
ment. Yertical Alignnent.
a4 Blackhite Clippar.
Gamma Correct|os.
Rpevture Corrackisn.
Shading Corraction.
Widen (uipul Diriver.
AY Automatic Light Coentral.
Automatic Galn Contrsl.
Dark Cuorrent Compensation,
Ah  Qutput Yoltage Eegulator. Faput
Yoltage Fre-Regulator.
Primary Oacillakors
Briver [sync losg}
Secondary Rectifiers/ Filkers
{rhangz aof vallage or loss of
1iltering)
High ¥aliage Powar Supply.
Ay Target Preampllfier.
&8 Beam Currest Regelator.
Cathipde Blanking.
AlZ Shading Wawalorm Gemerator.
Ald 31T Tube

o

L2 VIR

1

RATIOMALE FOR ACCEPTANCE

OK EWD 1YEH
{1} Wnalile Lo open lans
iris.
{2} DegradaLion af plc-
Fure coantent.

dorsk (age:
Loss of missiam crdtical
videa,

RESIOH FEAFURES [Tontinued)

BARE BOARD DESTGM (A3, A4, AS, AG, A7, AD, AN, AND)

The design af Lthe sssaciaved baards A3, A4, AR, AS, AT, A, AlD, A2 i3 comskrucied

from Taminated copper-clad gpony glaxs shaets [HEMA G-00) Grade FR-4]. PER MIL-PF-5560TA.
Circuit connections are msde through printed traces which run Fron poinl e point on Lhe

board surfacer. Every trace tammipates st an dnnalar ring. The aanular rin
surrvunds the hole 1a which 2 conponent laad or terminal Is loecated. This riag
privides: & Fooldng For the solder, easuring good mechanical and ebactrbial
parformance. Iks size and shape are governed hy HI{-F-5564] as are trace widths,
spacing amd rouking. These requiregents are reitarated specifically in draniag
ngtes ta further assure conpliante. Yarlations helween the ariwork masbter angd Lhe
final product {dus 4o {rregularities of Lhe elching process) are also controlled by
driwlng aokes., Fhis prevents nakimg cefective boards from good artwork. Holes which
house na lead or Lermiaal, but serva only Lp electrically interconngck the differsank
baard Vayers, contain Etitch bars far mechanical supgorl and increased reliability.

The Lhed holes are drl1ied From & #rill tape Ghus elloinading Lhe possibility of
human error and allowiag kight conkrol geer hole and anmular rin cunnnnlricily. an
important rallabblidy criterion, Afcer driViing and etchiag, Al Eper cladding is
tin—lead plaled per HIL-ST0-1495. Thig provides Far eagy and reliah & taldaring ak
the Ling of board assambly, éven after parisds of prolanged storage.

BOARD ASSEMALY DESIGN (A3, Ad, A5, AG, AT, A9, ANZ]

All conponenls are iastalled in 2 wanner which Bssures macimun redlability.
Lamponent VYeads are pre—tinned, 311owing total wetting of solder joints, AN leads
arg formed to provide stress reliet and Lhe hodies &F Barge canponents are staked,
Sprcial mnbing and handling bastroctiony are incleded in each drawing required

after Flnal assembkly. The board is coated with urethans which protects agabnst -
hunidity and contamination,
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FAILIME HODE AMD

FAILURE EFFECT

BAFIOHALE FOR ALCEFTANCE

f&u5f1 {1 IND [TEH
A malfunchiva in the camera Lo cause | (1) Unable ta open lens DESIGH FEATURES {Contlimed}
total lasy of tha active widio 1i iris,.

nal or videy Isformation Lhat wihl
provide degqraded performanca. Com—
posite syntc and wertical blanking

signals afe vseably and nobt affected.

L',

A2 Command fecode Loglx.
Loamand Erecution Logic.
Camera Timing Logic.

Al Horizontal DaFlection.
Verthcal Deflection.
focus Current,
wment,  Vertical Aligmneat.

A4 Blackswhile Cllpper.

Ganme Currection.
Aperture Correction.
Shading Correckian.
¥adea Quipet Deivar.

AL Automatic Light Control,

Autamatig Gave Contral.

Qark Curreni Compensatlon,

Output Yaltage Requlater.

Vultage Pre-Regulatar,

Primary dscillalore’

driver {sync toss)

Secondary Reclifiers/ Filtars

Ichange »F wolkage ar Toss of

Filiaringl

A High valtage Power Supply.

4% Target Preamplifier.

ALD Besn Current Regulalor.
Cathode Blanking.

RIE Shadimg Waweform Generalor.

A4 SIT Tube

EE

Horlzantal Align-

Input

2y Degradation of pic-
ture content.

Horst Case!

Loss of mission critical

video,

BARE HARD COMSTRUCTION (AZ)

The hpards are af “welded wive” contbruction. AL the Barg board level this does not
distinguish it From 3 sormal M boars encept that hales whick will bake weld pins
generally are not cannicted ko FC tracas. Ondy those pine whichk Bring power and
groand polenklals te the [£s are on PCs, Ao anpular rimg surrounds tha hala in the
board whare gach powér and grouad pin is locatad. Fhess pins are Lhan soldered to
bhe trace Hhe 2ny olhar conponent Yead. Aside from this feature, all design

& consbructien techniques wsed in PL board Vayaut apply.

BOARD ASSEMBLY A2}

The drilled and etched boards ars papulated with saveral bundrad solderashle ar
weldable pime. Power and grouad pins, as well a5 ennnactor ping, are soldared In
E1aci- Discregt compnnenks (resistors, diedes, copacitors} are stbached ta

ifurcatad kerminals, where thay are soldered, Flatpack iz are welded,
lead-by-14ad, to the tops of tha weld pins. After welding, extra 1ead material is
trimwd awap. Circuit comnactions are made vsiag P30 AWG sickel weld wire. The
wire in wilded bt the pin serfoces on the board Eachiidi. AN wird welds are done
using a vurhlne whick is tapa deiven, thus eliminating the possibility af aiswiring
due fo oparater errgr. All wiring & <ircuil performance i4 tesled prior 1o
Eau-lewed Installation. Aftar secressful tesbing, components arge staked s3 required
by draing notes snd Lha asserbly is ceated wikh urelhane.

The baard is imsertsd in the bom on card-edge guides, in the some wannar as Lhe okher
PC boards.

BOARD PLACEHEMT

The A7-A Tow wolbage powar zupply board s bolted in ﬁlata at & points around ts
puerimeter. Four of these Rounting screws alss pass throwgh snd tle dawn the smaller
AT-H board. Thesd troe boards are asuaded Face-to-Face, separaled by bhe stamdafls.
Electrical intercomngrtions are achieved by jusper wives bebween Lhe twe boards. Tae
AT-A housas a 3d-pin conneclor whick brings in power and signals (rom cutside Lhe sodule.

Tha AT module includes these two boards as well as powar transister 4. The aadele
housing is benl aludines sheet, comprised of bwo hnrves screwed Logether, The baards
snd Q4 are secured ta the lower half, aad wired kagether. Then Lhe upper half is

put kn place. @y wounting 02 directly ko the alwniaum bousing, good thermal
performance 13 assurad.

The A2, A3, A4, A%, AL, AVZ bpards are secured in the eleckronicy assembl by gold-
plated bevyllium copper card guides. Conaections are made te the molher gnard wilh
Blind-—mated connechors. Oisengagement ducing launch Is pravented by a cover which

soans Lhke bpard*s free edoe.
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FATLHRE MODE AMD

FATLUNE EFFELCY

—  CAUSE 4 EvD ITEH _
A malfunction 4a the ramors ko cauke | {1} Ubnabla Lo opon lens PESEGH FEAFURES {Cont imued)
iris.

toral Yoss of the aciive viden :i?-
aal or videa informalloa Uhat i1

provide degraded perioreaace, [om—

posite sync and vertical blanking

signals are vseable and not alfecied.

Ivg

g Command Derode Logic.
Comeand Execukion Logic.
Camera Timing Logic.

f3 Horizontal Deflectioa.
Verkical Oeflection,

Focus Current. Horizontal Align-

menk. Vertical Aligomenl.
&4 BMack/White EV1pper,
Gamwa Correckion,
Aperiure Correction.
Shading Correclioa.
Video Nuiput Oriver.
A% Avtomatic Light Control.
Ajtamatic ﬂa?n Coalral.
Dark {urvent Compensation.
Dutpul Voliage Regulatar.
“Inpul Mgl Lq?e Pre-Regulator.
Primary Osedlbbatlors
Draver [(sync loas)
Lecondary Reclifiers/ Filters
{change nf woltaye or Voss af
Fittaring)
A8 High Yobtsge Power Supply.
£9 Targei Preamplifier.
a1l Bean Current Regulator.
Cathode Blanking.
A1¢ Shading Waveform Gemeraler.
ald 811 Tube

5 B

O34 I

{2} Degradatinn of plc-
fure cankent.

Herst Case:
loss of misston critical
yidep,

ATS BOARD MILINTIKG

RATIDNALE FOR ACCEPTANCE

Due to packagling constralnks within the comera, the Aid TW dlvider sssembly ks Built
bn “cordwoog®™ Fashion. Twa PC bodrds, each 2.7 inches square, are aounted opposite
#ach other, separated by 3/4 inch long standofFa. Biixial cempynsnts span tha
distance between Lhe boards and arp soldeved im place, sne l#ad €3 each board., Some
Jumper wires are alsc mounted this way. A1l zalder Jaists are staked. The baards
have & 1-bnch #lameter tble through the center. The vidican Lube socket Fits bhrough
this hole and has its Flyiag Jeads saldered Le thru=hales in one af the boards. At
canera=l4vel Instaltation, tha entire AVG madule is wnserted in place arpund Lhe
stam, of the vidicon tubs and bolted im four places to the housing., The socket is
than sngaged manually to the tube, comgleting Lhe insiallation.

EQARD MALMTING

Tha A9 board is wounted to bhe largel preamp housing by 4 #4-a0 sirews. This
pravides amplé swppart Since the bpard is snly 1.9 x 2.1 inches. Electrical
correckion is by jusper wirgs soldered Lo boprd termingls, A sheet wortal cover
is faskalled over Lhe board to probeck it during kad]ing and inslallation of the
iarget presop assenbly.

Tha high-volLlage power supply s purchased L & pevfsmance igurlfi:atin- that
details the design, qualificallon, and productisn reguirenents for ute in the TV
Camera System. [IL 5 designed Tor a minimun operatianal 1ife of GOOD hours asd
shall axhihli np evidence of arcing, corona, or any oiher interailéant or Egntinunul
failura when operated at any atmospheric pressvre from sea level Lo 1 = 107 torr.
ALl electronle components And materlals used 1n the power svpply design are veriFied
;- E:g{f;g{with the reliaklVily requirements of the Shuikle LETY program as out]bned
¥ .
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FALLURE EFFECT

WE

CAUSE £ EHD ITEM
Y mabfunction s the camera to cause | [1) I:Inal\llln to open lans .
iris.

telal lass of the active video sig-
1al ar vides informalion that ull¥
rrovide degraded performance. Com-
swisile gsyne and vertical blanking
iignals are useable and npl af fectled.

(xE

2 Command Decede Logic,
Cvmmand Execubien Legic.
Camgra Timing Lagic,

i Harizental DellecLien.
Vertical Deflegtion,
Furws Current, Horizontsl Abign-
ment, WVartical Alignmend,

W flack/White Clipper,
Lamna Correctien,
Aperture Correciion,
Shading Corvactian.
Yideo Output Driver.

5 Aubomakic light Coalral.
Autonatic Gain fontrol.
lark Currént Compensaiion.
OQuiput Yoliage Regulater.
leput Voltage Pre-Regulator.
Primary Gscilbators
Drivar {sync toish
Sacondary Kectifisrss Filtarm
{thange af voliage or loss of
filtering)

B High Voltage Fowver Supply.

% Tlargel Preamplifier.

10 Bean Current Regulator,
Cathode Hlanhing,

12 Shading Haveform Generator.

1 51T lube

12348

12} Degradation of pic-
ture conkenk.

Porsk Cases
boss gf mlssion erdtical
video.

The SIT tube b5 & selected high-grade siYicon—dicde-array target vidican with am
atiached imaga inkensiFier For operating Ak Tow light levels. Faceplale esposure
is l:untrn'l'legltl]r meaps af an Avtomakle Light Lonirel [ALC) Function thai restricis
operation ta 2 5 107° fopb—candles. This can provide aa 50T 1ife af noro Lhan
OB hours according ko the wanufeckurer®s recomendatigny. By praviding s«posare
conkrsl when viing the SIT tube, Yife can be eslended ts the point where reduced
thervionic cathode eméssion wi¥l end its Vife, as in ether chmera Lubes.

Becaucte af its excellent charackerisktics many military, wmedical, ang scientific
appYications, in addikion ko surveiYVance applications, have bheen developed Tor
low-1ight -1evel television camerac enploying the SIT tube.

QUALIFILATION TEST

For Qualification Tegk Flow, se2 lable 2 Wpcated at the Front of this book,

5-92
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FAILLIME MODE AND FAILURE EFFECT
LAl Oy END [TEH RATIOHME FOR ACCEPTANCE
4 malfunction in the camerd ts cause | {1} inable to opea lens ACCEPTAMKE IEST
iris.

ioLal Toas of the active wides zig-
ral or wided iafarmation that uil?
provide degraded pacformtnce. Lome
pnsite synt and wertical hlanking
tignals are uieable and not affected.

v

42 Command Decosda Lagic.

Command Execution Logic.

fawmera Fiming Logic.

florizantal DeFlection,

Vertical Deflaction.

Fecws Curvent. Horlzoalal Aligs-

want . Veriical Aligament.

Blach/Mdhite Chipper,

Lammd Correckhon,

Aperiure Correctiun,

Shaoing Correclian.

Video Quiput Briver.

&% Auslomalisc Lighi Conlral.

fulcmalic Gain Canktrgl.

Oavk Lurreat Cowpensatian.

Juipet Yoltage Regulatar.

Input ¥nltage Pre-Regulater.

Primary OsciVlatars

Oriver [symc Doax)

Secondary Rectiliers/ Filters

{thaage of vallage ar loss aof

filtering)

&ff High Veliage Power Supply.

&2 Target Freanpdifier.

Alf Bean Current Regulalor.
Cathode Blanking.

Ald Shading Wavefarn Eangrator,

Al SIT Tube

A3

At

DZ34R

{Z) Degradacion oF pic=
ture conkenk.

Horst Case: _
Loss of mbision eritical
vidan.

The CCTVY systems* TVOACLA bs subjected direckly, withowt vibratlon isplators which
mlght be used in their aormal instiallation, ko the followlng testing:

& Vibration: 20~-BOHe: | dﬂfﬂit—ri:n from 8.01 G2/Hz
B0-350 Hz: 0.04 GE/He
350-T750 Hz: =3 aB8710 Qcl=5lope
Test Duration: 1 Hinule per Axis
Test Level: 6.1 Grms
e Thermal Yacuum: [n a prassure of 1X0072 Farr, the temperatura chall be as
Fallows:
125 F: Time ta stablize equipment plus V¥ haur
25* F: Time to skablize equipnent plus | Rour
125° F: Time to stabliza squipsent plus | hawr

Fhe WWLACLA may nok have been subjecked te the vacuum Conditign.
Far Acceplanie Fest Flaw, seée Table | Yocated at the frent of this book,
OFERATIOMAL TEJI

in erdar te wverify Lhat C{TV components ara cparational, a tesl wust verify the
health of all Lhe conmand related componasts Trom the PHS {AZAT) panel swikch,
thrsugh the RCU, through the sync linas te the Cangra/FRI, to the Camera/PIU rosmand
decader. The test wusk also verify the camera*s 2kl )ity to produce vides, the VSU's
dhilitz to roule video, and Lhe moaikor's abiVkty bta display video. A similar Lest
wavld bhe perfyrmcd Lo warkfy the HOH comnand patk.

Pre-Launch oa Orbiter TestfIn-FH ghk Tast

V. Pamer CCTV Systam.

2. Via the FHS panel, select 3 wenitor as destination and the chmera vpdsr
Lest a$ sourca.

3. Send "Camera Power On™ cosmand Frem PHS panel.

d. Selact “External Syac® on monikar.

5. Obsarve videa displayed en monitor, Maole that if video ow wmonitor is
synchroaized {§.e., dbable rasker} bhen Lhiz Indicates thal Lha cansra
is receiving cowpashte sync fros the ROU and thal the camara iz peoduciog
cynchionised videa,

f. 3end Pan, Tidt, Facus, Zaom, ALC, AND Gomma commands and viswally {either
vid the moniter or direct observation) werily sperabion.

. Salect downlink as destinabtion and camera umder test as source.

8. dbserve videa rowted to downlink.

9. Send “LCamera fonsr GfF" cosmand via PHS pangl.

I1&. Hepeai Steps 3 through 9 except isiue rommands via Lhe MOH coamund path.

..-ll.“’ praves Lhat Lhe CCIV aquipment s operational. -—
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TAILLRE hODE AWD

FAILARE EFFECT
OH FMD [TEH

RATIONALE FOR ACCEPTANCE

A malfenctign In the camera La LausE
tatal loss of the aci{ive videsa 1l

nal or widea infarmatien that wil
provide degraded performanca. Com-
pasite spnc and vertical blanking
signals are usaable and not affectad.

£18

&

Ad

&b
&I

A
43

Commnand Dacode Legic.

Conmang Execukinn Logir.
Caneva Tinmiag Logie.
Horizonial Defleclion.
Vertical OeFleckien.

Facus Curvent. Herizonlal Align-
menk. Vertical Alignment.
Blacksuhite {1 pper.

Gaima Curveciion,

Aperiure Correciisn.

Shading Carreciion.

Video Bulput Oriver.
Automatic Lignt Tankepl.
Automatic Gain Conbral.

Oark furrent Compensat|oa,
Output Yaltage Regulator,
Tnput valtl?e Pre—Regulator.
Primary Osci1latord -

Driver [Syac loss)

Secandary Reclifiers/ Filiery
(change ol voltage ar loss of
Filiering)

High Voliage Power Supply.
Fargel Preaaplifier.

AlQ Beam Current Regulator.

Cathode Alankiag.

AlZ Shading Wavefors Generaknr.
A14 SITF Tube

{1] UnabYe ip opem lens
hrils.

{2} Degradation of pic-
ture contant.

Horst Caga:
Less of mission critical
videq.

QA/INGPECTION
Prpsurement_Controel - The T™WCACLA EEE Party and hardware items are procured frow
approved wandors 3rd suppliers, which meet the requirements set forth in the LLTY
conbract and Quality Flan Work Statement (WS-2593WT6). Resident DCAS personnel
review all procurement docuvmentbs to establigh the need far GSI en selected parts
(PAL 517}.

Inconinyg ospectien and Slerage - Cncoming Quality inspections gre made on 411
recaived materials and partt. Resulls are recorded by lot and retained in File by
draming aml cuvairg] quJ::rs fer fulLuve refarence anvd braceabilikty. A1V EEE parts
are sque:tad ko incoming acceptance tesls as called far im PAL 315 - [ncoming
Inspeclion Test Instrections. Incoming {Vight parts are further processed in
actordance with RCA VB4BEA4 - Precordikioniag and Acceptance Requirsmeats far
Eleckronic Parks, wilh the exceplion that OPA and FIKD tﬂstln? ks oL perlermed.
Hethanical ilems ars inspected per PA] 316 — lncening [nspecilon [nsirections for
mechani<al items, PAL 305 - locoming fjuality Contrel Inspecliuvn [msbruction, and

Fil 812 - Procadurs Fav Processing Incoming or Perchased Paris Oesfignated far Flight
Use. Accepted Itemg are delivered Lo Material Cantrolled Sieres and rataimed

under spegified canditloas unkll fabrication §s required. Hen-confarming materiads ara
held Far Material Review Board (HAB) disposidion. {PAL-387, PAL IQC-511).

Board Assembly & Test ~ Prior Lo the stari af TWC or CLA board assembly, all 1tems
are verified ta be correel by $tock vooam perionnel, as the itens are accuwmmlaled En
Form a kik. The ikems are veriliad again by the operatsr who asiembles the kIt by
checklng againcl tha a:-huilt~parts—l?st {ABPL}. OCAS Mandatyry laspectlon Poinls
ara de;?gnatel Tor all priated circuit, wira wrag and walded wire boards, plus
harness comnectors far soldering wiring, crisping, sebdsr splices and qualily
:orhmanship prior ko coatiog of the conponent side of bgards ang sleeving of
arnasses. .

TV Baoards

Speclile TVC board assembly and best instructions are provided in deawing notes, amd
applicable documenks are callid sut in the Fabrication Fracadure and Kecord
{FPR-2294319) and parts 1vsk PL2294813. These knclude shuttle TVD assembly netes
593660, Procass Standard RIV-566 Z2H0BAL, Process Staadard - Bonding Velero Faps
X2Ra009, Specification Solderiag 228073%, Spscificakioca Mame Plate Applicatlon
1960167, Specificabion = Crinping 2280800, Specificalien - Bonding and Staklng
220818, SpeciTication - Urethane codting 2280877, Speciflration - Yoching compound
2026016, Spechiication Epoxy Adhesive 2810985, Specification - Marking 2280876,
Specificatios — Hevkmanship 010035, Specification — Bapding and Staking Z2BOO1S.



REWISED 5-7-8

FMEA D, _ B22

CAITICALITY F A

INIT __TYE/CLA —
owG B0, 2234019506, B

LZDAB21-50 00
SHEET ] of L]

SHUTTLE CCTV
CRINICAL 1TEMS LIST

FA[LURE HODE anD

FAILURE EFFECT

RATIOMLE FOR ACCEFPTANCE

— CAUSE _ O EHIF LTEH .
A walFunckisn in the camera 1¢ cause | {1} tnable to open teas A IHSPECTEDN (Continued}
Lolal losx af tha ackive vides sig- bris.

nal or vides information tkat will
provide degraded parformance. Lom-
potite syac and wvertical blanhlag
signals are wseable and nal affected.

I
B2 Lomnand Decede Lagic.
. LCommand Exmecutloa Logic.
Camera (imiag Logic,
Y Horizanksl Bellection.
Wertical Daflection,
Focus Curreat. Horlzantal Align-
menl. ¥ertical Alignmend.
fd Blackswhite CYipper.
Gamma Correctign.
Aperiurg Corceciion.
Shading {orrection.
Wideo Qutpuk Briver,
i Auiomabtic Light Comtrel.
Agtgmatic Gara Conktrol,.
flark Current Compessation.
b Output Voltage Regulataor.
Inpur Voitage Pre-Regulator.
#? FPrimary Gscillalor/
Driver {1pnc losk)
Secondary Rectifiers/ Filters
lehange of wol tage or lazs pf
filtering)
Al High Volkage Pawer Supply.
Al Target Preasplifier.
Al% Basm Currant Ragulator.
Cathaode Blanking.
A2 Shading Wavefsrm Generator.
ald 317 Tuke

0 34R

{2} Degradation of pic-
ture content,

derst Casq:
loss of missiom eritical
video.

IV Assenbly amd Yest — An open Bos tast §s performed per TP-1T-2294819, and aa
Acvceplance Test per TP-AT-229461%, iaclodfng vikradian and thermal varuos. Torgues
are spécified and wiltnessed, traceabiliiy numbers are recorded and calibrated tools
are thecked prior Lo use. ACA Quality and DEAS inspections are performed at the
completine of specifled FPR operatlons In accordance with PAI-204, PAL-Z05, PAL ZD6G
and PAL 217, DCAS persoanel wiknasa TVE Bukton-up and critical lorquing.

PAACLA Asserbly and Test - Afver @ TW and an CLA kave has been tested fadividoally,
they are matad and & final acceplance test is perforwed per TP-AT-2294819, including
vibratian and thermal wafuwn enviromments. RCA and OCAS persannel monitor Lhesa gesis
ardl réview tha acceptance tast datafresults. These personneél alss inipect for com-
forvance afepr all repair, rework and cokast,

Preparation for Shipwent - The T and (1A are sepavated prier to shi L after
fabrication and kesting is complere. Each ks pacﬁiqel according to EE[U Latter BAY1
and 2280F46, Procass sktandard for Pachaging and Handling guidelines. A1l reVated |
docomentation incVoding assembly drawings, Parts List_ 8HPL, Task Data, #if.. i%
yatheved and held In 3 decumentation Fn?der assigred specifically te each assenbly.
Thix fabder b retained For referenca, An B is prepared For gach assaably in
accarmance with the requirements of HS-Z593176. RCA QC and OCAS persannal el Logss
Craling, packagiag, packing, and oarking. and veview tha EIOF for campletenscs and
ACCUrdcy.

586
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REVISED 5-7-87

] UNIT _ TWC/OAA
rMER 0. _ 522 SHUTTLE {CTV OHG HO, 2rR19-5056, S08S
CRETICAL ITEMS LIST 2eABRN-503 00
ARITILALLTY _ 2f2 SHEET __9 _  OF T
FATLUAE HOOE AMD FAILURE EFFECT )
LAUSE OH EWD ETEM EATIOWALE FoMet ACCEFTANCE
& malfunction in the camera Lo causa | [1) Uneble Lo open leas EALIEE HISTORY
total doss of the aclive vidan xi ) irls.
nat or vidan Informalion that wil (2} Degradation of pli- 10k - W2ST5S - Log #D408 - TVE  $/W DOS-591
provide degraded performance. Com- ture content.
posite sync and verkical blanking Deacriplion: Areceptance Test Failure
sigrals are useable and not affected.| Horst Cage: . Box Lewel
Loss of mission eritieal _ Vibration favirerment , ,
T . ideo Video prasenLaiian raiated appraximately 69 after vibhration.
Decade Logic. winea.
a2 E::::: [:::uiig:gl‘_:gic, Causg: Widicon Yoke nut becaime loose during vibration.
Camgra Timing Logic. ) L. . |
A3 #lorizantal Deflectfon. forrective Actipn: Reposition yoke, Lighten nol and add slaking Lo senser assy's
Wertical Defleclion, yoké muk. ECHN [B1073) {ssued.
F G t. Ngrigental Align— \
ment. Yertical Aigneent. TOR - W2576 -Lag ¥BAIZ - TVC SOH DO5-50)
BlacksAmite C1i .
ad Ga-::a Eu:r::tinﬁr“ _ Bescription: Acceptoance Test Failura
Aperture Carrection. Bax Lewel
Shading Correctisen. : ¥Yibration Enwironmenl
Videa Output Driver. {H rotatisn &f picture after Y auis vibration.  {Rabest of T par TDR W2575.1
A i igh 1.
- h::m::: E:?..t\t:::::g. Cause: HBanding of poke [A}] broke Toese allowing yohk Lo rotate during
Dark Current Compensation. vikbralion. )
4o ?:;E:tu:ﬂ:;?pﬁ:E:l;:?;iuh Corrective Action: Assembly proredure revized per ECN COT 600 (@073} Lo provide for
A7 Primary Oscillators betler staking of yokse.
Driver {synt logs) ' ,
Secongary Rectifierss Fillers TOR - W2560 - Log #0414 — TYC /N 806581
H!I]::ﬁn;: veltage or loss of Rescription: Accaplance Pazi Failure .
igh ¥ P Ty. fBon Lewvel
53 High Volione bover Surely bestin Eavisonment .
AlD Beam Lurcent Regulatar. Iapul Currest Increased by 160 wmAd from narmal fopub current during vibralion ia
Cathode Blanking. " oAkis.
ﬂ gﬂ;:d::g'h'ﬂvelnm benerater. ) Cause: Defeclive capacitor C26 om A3 baard. Analysis indicated manufaeturing
: defect - capacitive elemant wai lans# inside metal case.
Eorreclive Aotign: Remove and replace part. Relesyed camers per PHOD direchive.
Capacilors removed from stock and reblurned Lo vendor. Relerence mean
COPW=[C =243 dor clase out of FOR HZ5SEQ.

0Z34R bas



REVISED 5-7-B7

FHEA Ho. _ 3.2

CRITICALITY &f2

T TYC/CLA

SHUTTLE CLTV i MO, =
CAITICAL ITEMS L15T a23871-503 |
SHEEY 94 OF 1| I

TAILURE HIOE AND

FALLURE EFFECT

BATEORMIE FOR A CEPTANCE e -

CARNSE OH EWD JTTEM
A malfonction in the camera to cause | (1) Unable Lo opes lens FAILIRE HISYORY |Conklnsed})
tatal loss of the aclive video i iris.

nal or vider infermalion Lkat wil
provide degraded performance. Com-
poziie sync and werkical blaaking
signals are useable and nok affected.

e .
42 Command Decode Logic.

Command Ewecutien LDglc.
Camera Timing Logic.
&3 Harizental Deflection.
Vartical Deflectlon.
Focws Corrent. Hordzantal Alige-
ment. Vartiral Aligomenl.
A4 Bhlack/Whiie LYipper,
Gamma (orrectios.
aperLlure Correclion.
S$hading Carrechion.
Videa Qutpul Driver.
A5 Automatic Light Comtrol.
hutomatic Gain Contrel,
Dark Curreatl Campensatien.
M flutput Voliage Regulator,
lnpuyt vnlta?e Fre-Eegulator.
A? Primary Oscl1lavoré
Briver dspnc 135}
Secondary Rectifiers/ Filters
ichange of voltage or laz: of
filtering) .
84 High Valiage Power Supply.
B9 Targey Preanplifier.
A0 Beam Lurreat Regulalor.
Cathade Blanking.
412 Shading Waveforn Generator.
414 51T Tube

023k

(2) Pegradation of pic-
bure conbank.

Yorst Case:
Loss of mission critical

video.

1R - WGBS - Log AMA32 - TV 4/N Bd5-501
HIOB% - Log #0420 - TW( SN O45-501

Oescrigiine: Accepteance Tesk Falblure
flox Level

T4¥ Het Environmeat
[luster of whiky epais in lower left quadrant of display an Black Field. Cxaring
of ceaent pecuring rover glass Eo fiberopbics faceplale evideal.

[Causa: Stresses exevted by potting saterial during temp. satremes resulted in
de-Yaminalion of the caver glass te SI[T tube bonding.

forreciive Action: HModified polling fintues and technigue wsed on SET Lube

by, X2295530 modified Dy ECH (B 2082). 5SIT tobes returped to manufacturer for
remark of encapswlation. Vendor to perforn temp Leskts on tube prior Lo shipment
Lo insure rower glass doss nol shift. HEF CC1¥ Oireclives CCAY = [0 = (I,
T - {B} - 070.

TR — w2730 - Lpg #04EE TV S/N 00%-5412

Desceiption: Pre—Launtch Failura
Box Leved Test
) Ambienl Environmenl
Probies report YSC5-280-0093 viswal inspection of unit at KiC revealed a
recested pin 31 is the Jb connechor.
(location code funciion gin

fouse: FError In manuFacturing of the comnecter pin. It it 0.035¢ ghorier in
lengih than other pisx in connectar.

i Bemgwg #nd replace pin 31 in J1 conse{ior. Tesi pins ability
to Teck ints sating coweeior. Porfora condacl rotenlisn el Lo idsure pim
is Teching as required. Onspech W0 Jasure pis 15 nal peshed oul of place.

TIA = Wi401 = Log #0490 -~ TWL 013-502
TOR - WA2IA - Log #0497 - TwC 0131-502

Qescriptien: OQwalification lest Failure
Box Lewved {fual. Moded)
Ambipnt Environmenl
Gulpul vigen islermittent.

favse: 511 has Tow G4 corrent.

5464

SO TR
el F_



REVISID 5-7-47

UHIT TWC/CLA

FHEA HO. _ 5.2.2, SHUTTLE CCTV DHG Hi, gradl19=506, SO8/
' CATITCAL 1TEMWS LIST P EL A L Y I
CRETICALITY _ 2f2 SHEET 98 o 11
FATLURE HODE AND FAILURE EFFECT
CHUSE OH E&0 ITEH EATIOHALE FOR ACCEPTAMCE
A malfunction in the camera i» cavse | 11} Un2ble to open lens EAMAME HISIORE {Coantinusd)
tolal loss of the active vides sig- iris.

nal ar video information that wil
provide degraded parformance. Lo
posite syac and werlical bhlanking

signals are usaable and Ank affected.

i

62 Command Jecode Laylc.
Conmarl Exetuklon Logic.
Camera Timlng logic.

4] Herizonial Deflection.
Vertical Oefleskion.
lFocus Correnit.

. ment. Vertical Avignment.

&4 Black/White Chipper.

Camna Correction.

Aperture Correckion.
Shadsng Corrackion.
¥Wider Ouipel Dribver.

a% Aulomatis Light Cantrol.
Aulomatie Gawn Cantrol.
Dark Correal Compemsalian.

ab  Oulpul Vultage Regulator,
laput Voleape Fre-Aegulator.
&1 Primary Bscillailors

Oriver {gynt Tass)
Secongary Rectiflers/ Fllters
{change oF wolbage ar lois of
Tiltering}
A WHigh Yolkage Power Supply.
&% larget Freampllfier.
Al Beam Lurrenl Regulatar.
Cathode Blanking.
A1 Shading Waveform Geseratar.
14 S$1T Tube

02 14/

Morizontal Align-

{21 Degradation af pic-
lure cankeat.

Herst.Case:
Loss of mzsgion critical
yviden.

i i Rexeve ond replace SIT.
Lancakter for evalwatios, Hesults:

TOR - WA312 - Log #0506 - TVC $/% 014-562

Jescription: Accepbance Test Failure
Box Eevel
. a5 Thermal Vac-Hat Eavironmant
ppros, minetes into [T/V Hot} waak at +02%°F viden b al
input curreal ineressed 710 mA 1o A06 nA. oeame Slstorted ang THC

Defective tuwha returned Lo
Tube Failure werified.

Cause! Yoke deflection codd developed a short between horizental and wertical

deflaction windings at 50°C. The short Tims
was reduced. L mas ehmiaated whea the temperature

Lorreqly : Replaced dafeoctive Tfk‘ with new pari. Tis is a2 random
TOA - WAG?T - Leg 90529 - WC 5/ $09-562
Ceacriptign: Istegration Tesl Failurs

Box Level
tent : ?mhilnt Env|lronment i
entar rasaletion meazered 05 8 Y00 TVL, shoold be 7OT mia. i

dppsars tw be intermikteni. " ¢ mia. Alitude sppears
Lauses Tramsformer T3 on Ehe A7 Board had upusual {nterwinding capacity,
Lausing ringing on Lhe 1ecandary resulting in a sVightly higher output volkage.

ia0: Interwinding capacity is not a parameter wpeclfied. nor can jt
be measured readily. Fransmikter 73 removed L veplaced. Acceptance Test screening
will.ietegt this prohles il present on other umits - This prﬂhgem is considered a
random failure. '

Iﬂﬂl- YITR1 = Leg #BSTT. FWC S4H 017-504
Dascription: Acceptance Tesh Failurs

Bux Leveld

Anblaal Envirgnmend

BsciVtalians in video oulput. ’

Lauge:

Pugr grourding in pre-amp.

5968



AEVISED 5-F-87F

' UNIT __IIﬁgELA
b.2.2 SHULNTLE CCTW AHG MO, L Q44 15505, LORS
FHEA 1D CRITICAL ITEMS L1ST Zﬂﬂﬁul;ﬁu}
CRITLCALITY 22 SHEET o 10
TALLURE HODE AND FATLURE EFFECT
CALSE D4 §HD 1TEHM _ RATOHALE FOR NCCEFFANCE
T malfuncbion in Lhe camérs to cavas | () Unable ta apen Tens fAILURE HEISTORY (Continued)
-a1a] lpst of the active vides sig- irls.

11

wravide degraded perfornance.

gr video information thak wil
Com-

wsite sync and vertical blanking
rignals are useable and not al fecied.

INC
¥4

hd

&8
&2
all

.Shading

Command Oecoda logic.

Command Execubion Logif.
tamera Timing Logic,
Horizontal Deflection,
Yertical Deflection.

fotus Currenl. Horézontal Abign-
meay. Yertical Aligrmemsi.
Black dhike Clipper.

Gamna Lorrection.

Aperture Correciion,
Corvectian.

Video Bulput Driver.
sutoeatic Light {ontral.
Autonabit Gain Conkrol,

Dark Current Lowpensation.
Dutpul ¥Yoliage Regulatar.
Input Voltage Pre-Regulator.
Primary Uscillators

Driver {sync hoss)

tecondary Mectifiers/ Fllitars
{change of woltage or Tass of
Tadteringl

High ¥ol tage Power Supply-
Targek Preamplifier.

fean Current Requlator.
Cathpde Blanking.

A7 Smading Waveform Gensralor.
AY4 SIT Tube

02 14k

(2] Degradation of pic-
fure cenkank.

loss of mission critical
videg .

Corrpctive Ackion: Unit reworked ta ECh (CT 830 for ground problam.

fOR - HIT?9 - Log #0578 - TV( S/M 028-502
IDE - WITA0 = Log #0579 - WLA S5/N ODG-5401
10k - Y1404 - Log ABSE5 — TVC S/ O11-502

DR -

Respription: Flight Failure Spacecrall Level

WL 570 028, WLA 5/H DO6-5T5-3

TWE S/H DIY - ST5-2

Cohereal noise in opbput wideo presentathon.

Cause: Poor conductive path vo ground caused by ewcessive conformal coating omd
anldation of slunioum spacers.

Corresblye Action: Resoved sxcassive ronformal enabing.
breated with alpdine.
asiemly of ueits,

Lpacers were ¢leaned and
Flow progress report has been oodified Lé 4nsure proper

YE90E ~ Lag #aG0 - Twl 5/ §19-584
Opscription: ¥liyki Failors

5T5-5

PFroblem report VIC5-024
Intermitiant Pan/TilLl resel command.

{auyse: Problen could wot be verifien iwrs putensive thernal testing.

ign: Unit vpdaked frow groog 504 ta group SO06 configuration. '
Insirectad test directer to carefully mmnitur uperation of this famery durlng
relesting, failure 5117 covld not he vesilied.

10R - WEAST — Log #1695 - T 5/H @24-546

Pre-Launch Test Failura
fox Level

Achient Eavironmeni
putomatic Iris goes From gpen to close.

0 iplios:

fause; Problen could not he duplicated after exteasive testing.
Corrective Aciion: Wane - unit returned to KSC.
BUEHT

[ ' L:} 'l'l'lr



REVISED 5-2-87

FMEA NO. _ B.2.2

CRITICALITY 2f2

LMY IVLCLA

SHUTTLE CCTW OWd WO L204019-50G, S0BF
CRITICAL ITEMS LIST J2O4B21-503
SHEEF 1] ar 18

FAFLURE HODE AND

FATLURE EFFECT

RATIOMALE FOB ACCEPTANCE

04 IHp ]TEY _
mal fuactipn in 1he camera Lo cavse | {F) Unable ta open leas FAILURE HISTDEY dConlimued)
1tal lass & the active video sig- iris.

1l or video infowmatlen ihatl will
rovide degraged perfornance. Com-
1site sync and vertical blanking
ignals are useable and not af feched.

L

Command Decode Logic,
Command Ewecotion Logle.
Camera Timing Logic.
1 Harizantad Defleciion,
Verlical Deflgctiion.
Facus Lerreal. borizonkal Alfign-
menl. Veriical Aligamenk.
{ BiackfHhite Clipper.
Garma Lorrection.
Apertore Carreciion,
Shadiny Correction.
¥ideo Ovtpul Driver.
y Automabic Lighl‘. Control.
Autcmatic Gain Control.
Park Current Campensalian.
¢ Dubpub Yoliage Regulator.
Input Voltage Pre-Aegulator.
I Primary Dsciblalorf
Driver |sync Tess|
Eerondary Rectifiers/ Filters
(change of woltage or Yoss of
filtering}
} High Voltage Pawer Supply.
) Target Preamplifier.
[ Besm Currenl Regulator.
Calhwde BYanking.
|£ Shading Wavelorm Generalor.
[4 SIT Tube

ot

I 1414

12} Degradation of pic-
ture conlent.

Loss of mssion critical
ridaa.

TR -

HYT15 - Log MD723 — TVC S/N N/A -5bb
Destription: Acteplamce Test Failure

Box level

Ambignl Envi ranment
High vollage pawer swpply 5/H 204€ ruhibits internal arcing. This TDR was
opened to imvestigale failore noted on TDR-WGATD, Long #732.

Cause: Impropar lead dreis of high wvoltage Lerminal.

DR -
TDH -

correct Ive Ackbon: HVPS 5/H 2046 was ane of sipght uniis manudacturad onder
purchse vrder G-TEQU90—ANS)BOFIB by Hurata Erie. This prablem is limitad to
onids manufackured in 1982. All deféckive wnits have teen sorsengd and seturned
to Hurata Eria for analysis and replacement.

Wb - Log &0T22 - IVE /N 028-5064
Description: Adceplance Tesh Tailure

Ambient Envirgnmenk

Box Level Test
Approcimalely &7 seconds aftar laltlal tura on, the drls close conmand would Be
qengrated by TVC,

Lovse: Enterndl short ko bhe high voltage poner sopply {5/ 2045), which
gengraled spikas on tha AR Line.

{orreilive Artiop: H.V. PS5, remaved From T and new HOW.P.S. inskalled.

Tests indicated problem solved. Power supply returned te vendor far Evoluakiun.
fcier in TOR HITBE. Lng #7121,

The problew was akiribuled to Ilmproper Vead dress of high veltage Lerminal.
These leads havi been rerouted and ewkrs insulation added at the WY Larminal

for 311 mew builk uniks,

W-EH1S — Log #1456 TVC S/H AI1-506
W-EAYE - Log #0742 TVC S/H d41-506

Cause: Resistar R6 on AVD board, failad.

!
Correctlve Action: AN] flight cameras conbaining RG resistor fabricaved by AL
and dated with cooe FA13) wil) be replaced with new RHCOR type resistors from TRW.

S-96D

oreoam ko T



REVISED, 5-F-B7

FHEA mD. _ B.2.2

CRITICAL]FY 22

UHIT T¥L/TLA
SHUTTLE CLTV mdG W, 2794819-506. S06/
CRITICAL TVEH§ LISF 2720407 1-502
SHEET gE oF L}

FalLURE HOOE AN
CAUSE

FAILURE EFFECT
OM EHD ITEM

RATIOHALE FOR ACLEFYANCE

# malfunclion in the canera te couse
toial Yoss of Lhe active vides sig-
nat or videa information that will
grovide degraded perlormance. CLom-
posite sync and vertical hlanking
signals are useable and nol affecied.

1 _
&2 Cammand Decode Logic.

Comnand Erecution bogic.
Camara Timing Lepgic-

Al wrurizontal Daflaction.
vertical Deflectian.
focus Currenl.  Horizonisl Align-
mant. Wertical Aligamenk.

g4 BlackfWhite Cllpper,
Gamwma Correckion.
Aperture Correckipn.
S-h.adinﬁ Correctinn.
Yidea Bulpul Driaver,

A5 Autematic Lighi Conirnd.
Autematic &aiym Control,
Oark Current Compensatian.

af  COutput voltage Regulator.
Inpuk Yoliage Prea-Regulataer.
A1 Primary OscillaterS

Oriver {sync Voss)
Secondary Rectifiers? Filtars
{change #F voltage or less of
Fileeringh
&F High Voltage Power Supply.
&9 Tlaryet Freawplifigr.
All Beam Lurrent Regulalor.
Calhade 8¥anking.
B12 Shading Haveform Gengrakar.
19 SIT Tube

0234R

{V} Unabie to open leas
iris.

{2} Begradation of gic-
ture conbenk.

Horst Case:
Loss of missfon crivkcal
videa.

TAJLURE HISTORY {(Comtinued}

Tor

Tk -

TaR -

T —

= WiI17 - Log #D4B - TV( S7H §3(-586

Oescription: Acceptance Tesk Failure

Bax Level
Asbignt Environment
Wideo presesiation very nolsy when M cable is connected.

Coyse: Sensor assenbly clamp sleava shorled to chassis, Iesufficient insuletion
coaling o tlamp sleave.

Coxreective Acbion: HMew clamps were insktalled. A1V parks im controlled storss were
inspected and a1 discrepant maberal rajected.

WE92% ~ Log #4070 — T 540 O22-506

Reicrietion: Flight Failure (575-8}
Spacecraft Level

Hardzontal streaking ia picture gamna when in black stretich.
Cauze! [Encorrect shim installed. Face plale shim shorted tn gmund.'

Corrgctive Action: Shim removad and correct shim installed per ECN-CCVBSS.  AT1
Tubwre T™WE's will conferm ta this £CH. :

AJZ4Y - Log #0929 - TVL S/N DXI-5D6

Descriptice: Accepiance Test Fallura

Bown Level

Therma]l Vac, Ambient Enviroamesl
Video Tocked 1n white clip mode.

Causg: Defective Tramsisior (16 os AS Board.

Corrective Agtlon: PRemoved QUb and replaced wilh naw trensistor, V6 N-rayed and
a dense particly was shxerved. Further analysis proved to be a Toose amd meballic
particle. Lonsidered 1o be random failure.

AP - Log #DA73  TVL S/H DY9-5D6
Description: Acceptance Task Failura

Bou Level
Yibralion Enviromment
Unil Failed "Y* axit vibralion, picture on moaikor al¥ white.

5 OBE

CO T T
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AEVISED 5-7-47

—Tret T LIT IVCFCLA
FrEA WO, 522 SHUTTLE CCTV Dwi ND.  2294019-506, 0B/
o CRITICAL [TEHS LISS elfqB23-203
CRINICALITY _ 242 . . SHEET __9F  OF 1
FAILUAE HODE anD FATLURE EFFECT
LAUSE OH END ITEH RATIOHALE FGR ALCEPFAMCE
malfunction in the camara to causa | (13 Unable to open Tens FALLURE HISTCRY {Conbinued)
atal loass of Lhe aclive video 519~ iris,
al or video inioermalion thal wil (2) Degradation of pic- Cavse: Belective [F on the Ad board.
rovidge degradad performance. Com~ Lure conlent.
asite sync and wvertical blanking . Corrgttive Artijon: Product Assurance analysis revesled an opsn Evansisiar §7.  They
bgnals are usaable and not affecied. | Worst Case: * foynd an extrangows goid bond mive positloned s0 #5 to cause a short between the
Loss of mis+don critical base leads af the dual braasisiers. Transhstors wilh Ehe sane date
¥L ) ' video code, plex atl transistors wilh different data codes were X-rayed and ne aapmalies
2 Command Decode Logic. - were leund. Concluded bhat this was a rasdom failura.
Command Execution Logic. ] o
Camgra Timing loghe, TOR - WIT4G - Log HHD24, TUD S/H DI1-506
3 Horizontad Deflection.
¥ertical Deflectinn. Description: Pre-Lauach Tesk Failurs
Tocus Current. Horizontad Aligp- Box Level
menl, vertical Alsgnnent . Ambient Envisoansnt
q4 0lacksmiie Clipper., K50 DA, 3C430d812
Gamma Carrection. ALC and Gamma contrals intermitienl. Paa and ti0t operaiian inkermiblenk.
Aperture Correction,
Shading Carreriian. Causp! Ialermillent operabion of ALC and Ganma commande cauld nab be dupllcated
Video Dutpulb Driver. thru exiensive thernal tesiing. [nlermituesat i1t molion due Yo improper posiblon
5 Avlpmatic Light Control. af right hant camery $Vide,
Aulematic Galn Control.
Dark Curresl Compansabllon. ion: $lides werd re-posilbipoed per ECH-CLT M178. Rekeal indicaied
B Dulput Velkage Reyrlator. prablen solved,
Inpui ¥nltage Pre—Regulakar. Returped TWC 011 ka "JEC" far furlher evaluabion of ALL/GAMHA analaaly.
? Primary Oscillator/
Priver {syac losg) TR - BOl46 - Log H1079 - TVC 5/N DO7-60b%
Secondary Rectiflers/ filters
{change of voltage or loss af Bescription: flight Fadlure
fi]li‘ring} Flight H41D '
] High Vnltage P?H?r Supply. Evaluation Test .
i Vlarget Preamplifier. VL returned from KSC For evaluaiion af shile streaks in video shserved duriag
|0 Beam Correat Aegulator. arbiter Flight S410.
Cathode Blanhing.
ﬁ ;?:d;niﬂavefnm Generatar. Lavser Arcing ia vicinity of ground Lab &F Face plate of 5LV Lube §/N JB294.
u
Correctiveg Ackipg: Ramoved iube S/H M249 {rom sensor assembly, opened TOR-BOGGY,
Log #1105 da track tube; kube reteraed to veador.
lnakalVed nem tuhe into senser.
TR - B-0140 - Log /1835 - TW 5/0 D44-506
Descriplion: Acceplance Fest Tai vre
Hox | evel
Thernal-¥ar Ambient Environmenl
Dictoriod wideo Sean on moniler. ODistortios consisied ob Lwo typas of nelie,

mudylaied ang randon.
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REVISED 5-7-07

UNTT __IYC/CLA

FMEA MD. _ B.2.2 SHUTTLE CCTV DWG ND. C£24019-506,. 5087 .
' B CRATICAL 1TERS L1ST 2204R21-501
CRITICALINY 272 SHEET __ 96 OF 11}
FATLURE EFFECT
PAILURE IR 2 RATIOHALE FOR ACCERTANCE

nalivnciion in the camera Lo ciuse
otal loss of the active widen shg-
al ar videa informatien Lhat will
rovida degraded performance. {om—
o3itle synp and vertical blanking

ignals are visable and net affecied.

'L

2 Command Pecode Logic.
Comnand Execution Lagic.
€amera Timing Logic.

3 Horizontal Deflection.
Wertical Defleciian.
lacus Corrent.
ment . VYertical Alignmant.

4 Wlack/vhite Clippar.

Gomna Carrection.

Aperture Correclian.
Shading Carrective. .
Video Duiput firlwer.

5 Automatic Light Conktwnl.
Mutematic Gain Conirol,

Dark {urrent Lonpensation.
Dutput Yoliage Regulator.
Tnput Uulta?m Fre-Hegulatar.

7 Primary Oscillator/
friver [(sync 1asx)

Secondary RectiFiers/ Filters
(change af waltage or loss of
filtering)

B +igh voltage Power Supply.

3 TVYarget Preampliflier.

10 Baam Corrent Regulater,
Cathugde Blanking.

12 Shading Wavefoarm Generator.

12 SIT lwbe

(i 34R

dgridantal Aliga-

H Exll TUEH
{1} tinable Lo open Tans
iris.
(?} Degradation of pic—
ture contant.

Worst Case:
Loss of mlssion critical
video,

EATLURE MISIORY (Continued}

Cause: Random noise bs caused by poor groundiog of the AD pre-amp. Hodulalked
nobse 15 owe to AS board oparation.

Correctiye Actipn: Mandom noise prablem wis cured by cleaning the AD ground
cannections and the incorporatios of ECH 09485 - redumdant wire ground connection
ta the AD re-amﬂ. Modulated npise problen was rured by incorporating ECN

E¥F73 Lo the AL board which Tlimits the contral volvage Lo the A3 high voliage
poser supply. TVC Group numher was changed from EEQdEI?—Sﬂﬁ ko 2Z204819-50.

TDH - B-2357} - Log # 1123 TW 5/H D33-586

Pre-Launch Test Failurs

Bor Lavel

Ambient Environneat

(Ref) ICAAZ0062) Noisy video, vertlcal 1ines wilh low Vight Tevel.

Descripllon:

Cousgs . Poar A9 pre-anplifier ground.

Corvegiive Action: ECH CCT 1237, Wriitan to add redengant ground Jead,

TOR - @351 - Log #1750 5/H D42-508

TOR -

Deicription: Acceptance Test Failure
Hoa Lawvel
Vibration Environnent
Vertical waise patbera present ia videa.

Cause!

Fasor grouwnd conmectian on A% pre—zaplifier boavd thru conductive washers.

Correchi i ECH D-9582 {Grogund wire installalion} was installed in sensow
assembly. This ECN incorporated in 217 previovs units presently located st RCA,
and 211 new bod1d wnits.

B3518 ~ Log WYV - TWC 5/H 020-506
b iption:

Pre-Lavnch Test Failure

Hox fewel

Anbient Envi ronoent
Problem report KMR.CSUDNA
Evaluate viges noise prab)en

Cause: Paor groundiag for pre-amp,.  TWC depended om a mechanical ground ConRechion.

B-96G
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REVISED 5-7-BF

; LUHET
FHEA ND. 522 SIUTTLE CCTW T 204819500, 508/
CRITICAL TEEMS LIST 2294620003
CRITICALTTY __gf2 SWEEY _ o 0 oF  _ Q0 _
FAELURE HODE AWD FATLURE EFFECT
CAUSE D _EMD JTEH BATIONALE FOR ACCEPTANCE
malfupction in the camera Le cawss [ (1) Unable Ko epen lens FAIVIAE HISTORY 4Cantinued]
atal loss of the activa vides sig- iris. ] )
al or vidap iaformatipn thak wil (2) Oegragatlon of pic- Carvestlye Actiogn: ECH CCT-¥231) was prepared addiag rodundast hard wire ground.
rm_r:de degr:::d E:I:ET:::nhET ture conlaat. This ECN wa%_lincn;'purattd Inta TWC 5{11 %E ad retest indicated probles resclved,
ODSIEE S¥NLC W i - be Incorparaioed ints a " N precass.
ignals are useable and nat affacted.| Worst Case: This EN vl ¢ P P
Loss of ol ssion evitical TDR - COJS1 - Log #2002 - TVC S/N 024-5148
1% : vidag TDA - A1105 - Lag €2097 — TVL S5/N 024-508
¢ Command Dacndﬂ_Lugic. "
Lammand €xecution Logic. Descriptign: Acceptance Yest Failure
Camera Timing logic. Hox Level
} Marizontad Dedlection, Ambient Emvironment -
Werlical Deflaction. while fon spot vizable in center af rasler. Tube (onditioning procedurs operaied
Facvs Current, Horl:oaial Align- in escess of 60 hrs. which, redeced spal size Lo 28-25 [RE. Unit authorized Lo
meanlk . ‘iﬂgr‘lical Alignment , ship 1o WASASISC Ter further evaluation. The above wpnilt returned from WASA (Ref.
{ ©lack/Hhite Clipper. FR-DA 15100323 with the Z0-25 IRE spot.
Garma Corraciian.
Apertuve Correction, ’ Cause: Wv{ tube operated in on usathorized configuration sr mode such as
Shadia Eﬁrl'lflfim (1) axtended exposure ta bright light (2) Vas: of camara valtages, {3} exposed
Widen Jutput Driver. to Tight wfthoul lens assembly.
j Automatie Light Cpniep?.
Autemaiic Gain Centrel. Corrective 2ckinn: SIT replaced with new kube. Obd bube sent ko RCA-Lancasier
. Dark Current Compensation. For enalysis, Found $§11coen Largel burned. Mo zorrective action possikle on
¢ Outpul YoMage Regulater. tube S/H FAIREG. Tube ko bo laboted as pon-flighi, but way be wsed in aon—-critical
Input Volt Pra-Regulatar. . applicatian such oz lor TV( Lrainer.
i Primagry fsc 'I:ah;'! .
Oriver {sync Yois . - - - -
Semndaryrkeﬂlﬁerﬂ fi'll.u': TOR - (4523 - Lag #2039 - TVC D44-508
(change of wvollage or Tass @ N .
ety bescriptian: - Foalyatign fet -
} High Voltage Powar Supply. Ambient Eavivomnent '
b Target Preamglifier. Quipul of high voltage power supply OV with §6.0 wde control woltage, shiuld be
i) Beam Current Regulater. approcimalely 3 kv inlersittant operation, slight rap on housing wilY pegduce 9 V.
Cathode Blanking.
12 Shading Waveloem heneralor. Cause: Analysly of failure under lnvestigakion.
[d 51T Tube
Corrective Action: N/AA
10k - C0693 - Log #2042 - VL 5/N 042-508
7 Flight Failure 515 51F (26). Spececraft Ltevel
Siring ke material on tens ar TW naliced in video presentatien, alsa harizental
aoisE is presest in oubtpul wideo.
2340 . 5-86H
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REVISER 5-F-87

FHEA di. _5.22

CAITTCALITY 212

UHIT __I¥LZLLA
SHITTLE CCTY DwG MO 7794319-5D&, SDR7
CRITECAL [TEWS LIST -

SIRET 9] ar 1]

u

FALLURE HMDDE ANO

FAFLIRE EFFECF

BATIONMALE FDR ACCEPTANCE

CAISE : O EHE JTEM _
4 walfunckion in the chmérs te Causs | (1] Uaahle to open lens EAILAME HESTORY (Condinuad}
Lotal Voss of Lhe active videa si iris.

nal wr wides infornatisn 1hat wil
prowide geqraded performance. Com-
posile sync and verilcal blanking

signals are usethle and nok affected.

I .
ff Commané Decoda lLagic.

Conmansé Ewecubion Logic.
Comera Timing Logic.

43 Monrizanial Deflection.
Yertical Beflection.

fForus Current. Horizontal Alige=

nent. Yertical Alignment.
fd  Hlachsdhite C11pper.

Gaoma Covrection,

Aperture Corraclion,

Shading Carreclion.

Vigen duipult Driver.

15 Aulomatic Lighi Centrod.
hutomatlc Gais Conbrol.

Dark Current Compemsation.
th  Ouitput VolLsge R&gulalor.
[nput Yolitage Fre-Regulater,
Primary Decillaber/

Orbwer |Synd loss)

Cecandary Rectifiarss Filters
| change of voltage ar Yoss of
Filtering)

High Yoltage Fawer Supply.
Target Preamplifier,

Bean Current Xegulator.
Cathode Hlamking.

Shading Havefora Generalor.
S8IT TuEl

K

Ele&

i)

Ew

02ak

{2]) Dagradation aof pic-
ture ronkent.

Horst Case:
1058 of mlsslon crltdcal
yviden,

Cagse: Siring Tike material was Ffound on face of 5T7 twbe and couwld not ke
determined where LE cans drom.  Hordzontal noise could mot be duplicated.

¢ String rewoved wikh small brose. Thls is the First reporied
instance &f such contanimabtion. HWorironkal neise in vides as reporisd could ast
be d:tlir.atﬂl durisg 9 days of thermal cycling and themal vacuum besting. Vhe
prababla caute of the video noise was axkernal te the Tl and unknawn ab this Lime,
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REVISED 5.7.37

FHEA NO. _ 522

CREVTCALITY 22

UMIY TWL/CLA

SHUTTLE CCTV MG ND.
CAITICAL IWEMS LIST LeH4821-503
SHEET __ 30 OF _ ji_

" FAILURE WODE AKD

FAILURE EFFECT

CANSE [H EHD ITEM
A maliunction in the camera ta cavse | (V) Unable to open 1ens QFERATIONA EFFECTS
total loss of the active wvidea sig- iris.

nal or vides information Lhat wl¥)

provide degraded parformance, Cone

pocite syn: @nd vartical blanking

signals arz wseable and nol afleried.

ne ’

Al Commard Decode Logic.
Cowmand Ewecution Logic.
Camery Timing Logie,

&3 Horizgnlal Deflection.
Verlical DeFlactian,

Mcus (urrent.  dorizentad Align-

ment. Merlical Al igumenl.
ad Hlack/white Clipper.
Gamma CorrecLian.
Aperlure [oerreckipn.
Shading Correciion.
Video Dutpul Driver.
4% Automatic Light Control.
Autonubic Gain Control,
Dark Current-Lompensalion.
A% Uulput Vallage Regulator.
Input Voltage Pre-feguiatar.
&} Primary Nscillatars
Driver (sync boss)
Sacondary BaciiFierc/ Filltavs
(tharge of voltage ar 1oss of
Filtering)
& High Waliage Puwer Supply.
Ad larget Proanplifipr.
A0 Peam Current Hegulatar,
Cathpde Blanking. )
AlZ Shading Wavelorm Geapracar.
14 S1T Tube .

b2 44K

(2) Degradatlion of pic—
ture conkenk.

Horst Casp:
tass of nission critical
video,

BALIOHALE FOA ACCEPFANCE
Loss of wides. Poscible Toss of major mission objectives due to Tosi of RHS cameras
or siher requlred cameras.

CREW ACTEDHS

If possible, continue EMS aperstions wiing aliernative wizual coes.
CBEH_TRAIRING

Crew should be trained Lo use possible altervatlwves Lo CCTY,
HIS3I0H LENSTRAIRT

Hhore poscible, procedures shauld he designed $o they can be accomplithed withost
LCTY.
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