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~menl dyciems Fiwision Standard Farts List.

Thi TWC/iens Assemtly is comprised of Vb electrical subassanblies; 13 subassand | ses
ara RLA Astra designed and Fabeicated using standard printed—circuil boarg type of
construclian. The remaining three assemblies, high woltage power supply, ascillales,
and gkepper wotors, are vendor sugplied components which have pesn specilied ang
parchésed according Lo RCA Specitication Cunirol Brawings (5C0<) propared by engi-
ngering and reliability assuvrance. Specifications per 1ne 50U are Propared Lp
eitablish the design, perforwaence, test, qualificdlian, and ALCERLANCE requirementc
for 3 procured piece ol equipment.

Farts, malerials, processas, and design guidelines For bhe Shuttle [O1Y Frogrim are
specilicd tn accoroance with ACA 2295503, This documenk debines the Progran requirg-
neats Tor selection and conteal of EEE parts. To bhe macimun estent, and cansistent
wilh availobility, 11 paris have been selected feom midikary sped iFicalions at the
JAH level, 3y g minimwm.  En addilion le the overall seleclion Crilgria, a subset of
yeneral puspose preferced parls has beep dadined by this docunent and (he ACA Gavern-
in the case ob the CHOS and TIL faily of
MiCrOCircuils, devites are sireened and lested fo the HIL-SID-BE3C equivalenl and
procured wnder Lhe designations of HI-REL/3W) and SHE 5415 from BCA-S5D and Texan
Instrynents Corp, resgectively. Parts not incleded in 1he dbove doroments have boen
used ia kthe design nnfy afler 3 ponstandard ilem approval doem (NSIAT) has been pre—
pared, submilled Lo Reliobility Assurance Engineering (RAE] and approved For use in
the specilbic applidationi{s] deFiaed in Lhe NSLAF by HASA-JSE.

Horst-Case Circuik dnalyses have been pertormed and ducumenled far a1l circwit
desiyas Lo wemonstsale Lhal sulbicient aperating margins edicl var all operat ing
rondiligns.  The analysis was warsi cake-in thai Lhe walue bor gach al the wariable
paramzters was sel to lanits Lhat will drive 1he outlpul (o o maciowm {ar oan oo .

A compengnt applicalion review and andlysyvs was condected 1o verily 1hat rbe applied
sLeris on eath piece pary by Lhe temperaluee extrenes jdentilied wilh envirpamental
fqualificalion tésting daes ROl vacewd the stresy derating volees igentified in RCA
£205507 .

bn dudiliom, an abjeclive eeamination of the detign was perfurmed Lhraegh o PRH and
IR da verify Lhat the WWESLens ausenbly sl speckficalion and conlradtual Féyu i ris—
(LT
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A& Comveand Decode Logir.

Cremand Execulion Loygic.

Tunerd Timdvayg Lewpic.

Al bevisnatal Qetlectian.
Verbival Delleilion.

Fowus Correat.  Herizonlal Align—

ment.  WerLical &Liguent .
&1 Hlackswlove Clipper.
Lamng Currestonn.
apcrliure CurrecLion.
Shaiing Torred i uom .
Yideo Julpot Briver.
&% Aolomat i bight Dandral,
Aulvmablse Gaia Coakenl.,
Durke Curreal 0 apensdl an,
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fd o High Woltage Pawer Supply.
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AL Shoultig Havetarm hengralore.
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(1Y Unablea Lo open lens
iris.
12} Degradation af pic—
Lure canlent.

bural Cases
loss of misslen critlcal

viik:o.

QESICH FEATURLE
BARE BOARL COMSTRUCTIOH 1AZ2)

Tha A2 board is of "™eedded wire" constrockion. At the bare board level this does not
distinguish (1 from & norwal PO board excepl thel boles which will Labe weld pias
fganerally are not connected to PO traces. Only Lhose #ins which bring pomer aml
ground potentsals Lo the I0s 4re on PCs.  As anonlar ring surrounds the hola in the
baard where cach pawer and ground pin is localed. These pins arg thea saldered tu
Lhe trace Tike any olher component bead,  Asideé Trum Lhis leatura, all desige

L congtruction Lechniques wsed ia PL board lagpook apply.

BOARD ASSLHELY |A2)

fha Beilled and etched bgard 15 papulaled with several hundred sotderable or
wtbdalle pias.  Power gnd qrouad pins. as well 5 codmeclar pins, arg soldéred in
place. Discrest Cowpangats [resisturs, diades, capacitors) are attached Ly
bitorcated ierminals, wnere thay are soldered. Flatpack ICs are weldod,
Vead-by—lead, Lo dhe taps ol Lhe wald pins. Ailer welding, eatra lead waterial is
trimiet dedy. Circuit connections are male using #30 AMG aickel weld wire. The
wire 15 welded to the pin surfaces on the baard backside. All wire welas are doae
using & machine which 15 Lape draven, thus elimioaiing the passibility of mi Ewrieing
tue to sperator errar. ANl wiriag & crrcuilt perfomance 1s Lested prior ta
bax-tevel imstallation. Alter syccessful tosling, romponents ars staked as FeEquired
by drawing nates and Lhe assenbly is coated with wrethane. )

The board is inseried in Lhe bos o0 tard—edge guides, bn Lhe some wainer as the alher
PC boards.

AN oy A
F- . A
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A malfomction in the camera Lo cause | 1] Unable to upen Tens PESIGH FEATURES

tutul Tuss of Lhe aclive video siy- iris.

al nr vides intarmaliae Lhal will (2) begradaiion of pic- BARE BARD DESIGN (A3, Ad, A5 A6, AT, AU, A10, A17)

provide degraded performance. Come Lure contanl.

pubile sync and verlical blaoking The {A3; Ad, AS, AG, AF, AT=h-B, A0, AID, AI1?) boards are constrocled @rom Yaminated

segnaly grg sacable ool wat afiected. | Worsl Case: . copper—chad opany ylass sheews (HEMA G- 10) Grage FR-4), PLR HIL-F-5356124. Cirguit

Loss of miseion criticyl connerdions arg swde thraugh printed traces which run 1rom palat Lo poant on the

1w i badrd surfacis. Every trace fceminales at an annular ripg.  The annylar ring

b Cominand Degode Logic. wiio., ' surrconds the hole in which a component lead or terminal is lecated. [his ring
Cusman) Cagrutivn Loyic. . provides 3 toating far the solder, ensuring qoun mechonical and edeclrical
Camera Timing Lugic. perfarmance. 113 size and shape are governed by HIL-P-55640 25 are Lrace widihs,

A lorizanlal Betlectivn. epacing and ravling. [hese requirements are reileraled specitically in drawing
Wertindl el luckion. noles Lo further assure compliance. WVariations belwsen Lhe artwark maslar wod the
Mucus Curreat,  Horironlseb Align- Final product {dva Lo irregularilies of the etching process] are alse controlled by
el Weartueal Al igoment . drawing aples. This prevents mzking defective hodrds From food artwuark. Holes which

Al dlackshbite Clipper, hause o lesd or vermiaal, but serve only Lo elecleically inLercomnect the differant
Ganued Correclion. . buard Tayers, contdin stilch bars Fur mechanical Supparl and increaied relvability.
Aperiure Larrcceica.

Wl v Lorreclian. The snew hules are drilled From 4 deill Lape thus eliminaling the possibility, ol
Vidve Juipul Driver. huwman ereor and allpwing tight control aver hole and awnular ring Concenkricity, an

A Antundfic Lght Canbrnl . imporiant relisbitity criterion. After drillay and etching, AN cnqper cladding is
Malgnatic Gain Loatral. Lin-lead phated per HIL-5M0-349%. 1his provides far easy and reliable yoldering at
Bark Carrent Conpensalion. the Lime of board éssemnly, even atier periuds of pralanged storage.

A futpat Valbaye Heyulalor. )
bripul Yultage Fri-Kegulatgr, BOARD ASSEMBLY UESIGN (A3, A4, AS. A6, A, A9, AlZ)

A4 Fromacy ducillavges
Devwrr fagie lyssd A1T compuonenly are inslalled in a wanrer which assures man fuwin reliability,
Seeutdary Rectifivrss Fillers Loaponent leads are pre-Linned, #1lawing Lakal willing af salder juints. "AIEF leads
fehaije wb walloge ar loss of arg farmed Lo provige stress reliaf amd the bodiey of large campenents are staked.
Lilicrg) Specral mounting and handling insirochions are dncluded in each druwing required

At Hhgh Yultage Power Supply. aflter Finel asyembly, The bagrd is casted with ursthane which pratects againsl

A0 Fargat Preamphalier. humidity sad contami nation.

A Wewn furreat Begulaetar.

Cabbonids Blaikiog,
Bl ¥l iy Wavetoom Gengraldr.
Al SLF lube
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TALLURLE HODE AHO FAILURE EFFECT
- CAUSE OH EHO ITEH
A millunctian bn the casera Lo caose | {1 Unable to upen Tens DESIOH FESTURES
total Tass &l the active vidao $ig=- iris

wt | or videa iafardtioa that will

provide dograded pecfarssdce,.  Can=

puaite Syl wod vertical blanking

stgials are wiasble and noe avfected.

IyL

AL Lumiaid Decode Lagic.
Lumiand Cagcutian Lagic.
Gamerda Timing Logic.

A} larizanlal Dajleciian,
Verlical DeflecLlion.

Futus Current. Warizontal Abign-

henl . VYerLvcal Sligoaent.
A vlackidbite {ipper,
Cunma Lurreclidn,
Apeviurce Corcee | ion,
shadiay Carrection,
vigeo Output Driver,
ABatwidb s LighL Contral.,
Autwimatic Gdin Cantrol .
(bare Current Campensal ian.
B Gotpul VelLige Regolalor.
Toaput vallage Fre—Reguldior.
Al Promary Oscil lavars
Urvver Isynn lass)
Sovualary Rectiliers! Fillers
fuhuie of valiaye or Tuss of
ll]l{_—l“inl_i:l-
Al gy Waltage Poawer Supply.
Al Targel #froanphilier.
B Heuw Currenl Regulaloer,
Calipsde Blank ing.
RS Shat vy Wave lurm Tenerdlor .
A1 50T labe

-
b

TRl Ml

(2F Degradation of pic-
ture conlenk.

Horgh C3ie:

Lloss of wission critdical
videa,

BOARD HOUNTIHG (AlO0]

Pue ta packaqing consirdints within the tamerd, the AID IVC divider asscubly s Built
in "tordaged™ fashion. [wo PO boards, edch 2.1 inches square, are mawnted appoyrle
cath other, sepdrated by 374 inch boog staadulfs, Bidardl componants span the
dijlance betweer the beards and are soloered in pleace, one lawd ta each board. Some
pumper wives are alsa mounted 1his way. A1 solder joints are staked. [he boards
have & I-inch diamzter hole through tﬁu center. The vidicon tube sucket Fits through
this hole angd has its Flyiag Yeads suldered to thro-hales in oae of the beards. AL
camera—levet instalYatica. the entire AI) qudule is inserted in place arouwnd the
stem, of ihe vidicon tube gnd Lolted 10 tour places to ihe wousing. The sochet i
Lhen engpaged manually Lo ihe Lube, completing Lhe insLlallatyon.

HOARD MDUHTTHG (AY]

The boards aro mounled ta Lhe barget preamp housing by 4 84-20) screms.  This
providoes ampke suppert since the hoard i only 1% 2 2.1 inches. Eleclrical
corraclion is by jumper wires saldered Lo board Lerming)s. A sheet melal (gver
is insLallay guer the board Lo proatecl it durng handlopg and daslallablian of the
Largot preamp assewhly.

The A1-4 14w vollaye power supply board 15 bulted in plice ab & poinns araund ity
perimeleér. Four af these nounting sorews alsu puss throogh and tie downs Lhe smallar
AJ-B boarg. Jhuse Lwa bourdy are mouwnted face-Llu-fuace, seporated by Lhe stanguffs.
Electrical interconnectigns are achieved by jumper wires Betwean the Leo budrds. The
ﬂ?—ﬂ]hnuSEi a 14-pin comector which brings sn puwer and sigeels from putside Lhe
module. :

e 4} quuie iACTudes Lheye bwo baares as well i power bransistor Q6.
hausing 75 bent aluminum sheet, comprised af two halves s$opewed Ligelher.  The boards
and {4 aré securéd to the lowde halt, and wired togethar, Then bthe upper hakf is

put in place. By owunling Q4 directly Lo e aluminun heusing, yuwd thermal
perlormance is assured,

Tha modole

The Az, A3, A4, Ah, Ab, dnd AVZ baards are secored 1n ibe electronics assembly by
gold-platea burylliun copper cacd yuides. Comngctions are aade Lo Lhé nothee bparg
willl blind-maled comnectars. Disengdgenent during launeh is prevenled by o cover
wiich spans the board's Free cdge.

1 oo [ EY :
. F 9
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.. {auik
A malfunction in the camera Lo cause
Lotal loss of Lhe aclive wideo siy-
nal or videa informatson thal will
provide degradad porfosmance.  Com-
pasite sync and vertical blanking
sipnal s are wseible and not affacled.

INC
A Comwand Dacade Logic.
Cumanand Enbcuwlian Logic.
Comers Timinyg Lagic.
lprigontal Nellection.
vertical Defleclion.
Focus Currenl. #Horizoatal Align-
menl . WYerbical Alignment.
&1 Blackfnite CYipper.
Carma Lurreclian,
Aperture Lurrection,
Shadvny Correclian.
Yideo Gurtpul Driver.
4 Awlumelie Lighi Lanteal.
Aulonal ic Gain Conbrgk,
Dack Lurrenl Compensal ian,
ap ODutpal vaoltage Requldlor.
Iiput Yobtaye Pre-Regulalor.
Frimary Qscillators
Oriwer [ wynd losi]
Lecondary Heceidiersd Filrers
(vhatyer of valtage ur Towy of
filtering)
A0 bhigh Voltaye Pawer Supply.
A Taryet Freampdilier.
B0 Heow Current Begalalor.
Cabbite Ulanking.
Al¢ Shadvng Wavelorn Geaeralor.
Al SIT Twhe

ol
1

;

13-
1"

I ek

(1} Unable ta apan lans
iris.

1) Deqradakion af pic-
ture content.

Hurst Case:
loss oFf misgsion critfcal
vidan.

The high-volLage power supply 15 purchased to a performance specification thak
defails bhe desigh, gqualification, and producticn requirements for pse in tne TV
Camera System. It 15 designed far a mamom operslicnal 1ife of BI00 hours and
thall exhibit ne evidence af accing, corona, or any ather intermitlent or Cgnkinuows
farlure when operated dt any atmaspheric pressiur® from sea level to ) = 137° Earr.
A1l elecurenic components and naterials wsed ia Lhe power supply desvgn ace verified
1o conform wilh the reliabilily requirenents al Lhe Shuttle CCIY progran as oullined

by HASA-JSC.

The S1T Lube is o selecled high-grade silicon—diode-array Larget widvcon wilh an
atldched image inyensifipr for pperoting at Jow lighl lewels. ilaceplate ewposure
15 controlled by mEARS af an Awtomavic Light fonbrad {ALC} Functien thal restricts
vperation Lo ¢ » 107 fopt-candies., This can provide an 511 1i1fe of more than
1000 hours according Lo the manuvfacturer's recomensations. Ay proaviding exposuvre
cantrol when usinyg e 51T tube. Tife can be extended Lo 1the point where redoced
thermivaic cothode smission will ead 1ts Tife, as in plher camera bubes.

Bacause af vlx eacellenl characterislici many ailtary, medical, and icientilic
appbicativns, a0 addidran Lo sorvcilvance agpbications, have been developed lor
Jow-Tight=iewel Lelevision cameras coploying Lhe 51T twha.

QUALITICATION TES]
For fugkitication Test Flaw, see Table 2 located at the Front of this Goak,

A V1L



REVLISED 5-T-07

THE& HO.

CRITICALITY FAri

, o TURIT  _ TWL/WLA
1.3 SIOTILE (T [HG B, Yy -
CRITICAL ITEMS LIGE - _
CHEET & T

FAININE HYGF AND
S V-1 1] §

FATLURE EFFECT
G EHD 3TEM

BAE1CGRRLE £ ACCEPIANCE

O maliunrdvn in Lhe caera Lo Causs
tatal Toss of Hle active widea sig-
wal ar viden nforaation that #ill
provive deqraded perfarmance . Con—
pusile sync and weriical blanking
siynals are viesble and not ofdecied.

3

Av Comsgnd Decode Logic.
Comuand Exocution Logic.
Lamera Timinyg Logis.

Ay Harizomlal Dodleciion.
Yertvcal ODuefleclion.
tucus Cureeal. Horizostal Align
menl.  verttLal aligaménl.

i1 BleckMhite Clipper.
Liwimng Corred t iomn.
Apeclure Coareection,
Shading LorFection.
Widve Aulpel Oriver,

LU mlmalic Light Control.
Fabwnglic Gain Lontrol.
LDurk Current Cumpensal ko,

fy  ulpot Vollage Kegulator.
Yot Yultidye Fre-Kegelator,

i Pramaey dacillalor s
briver {ayme Tussd
Svividary Reciibierss Falters
(i of voltage ar Tows ol
Il ler o)

A g vYeilage Fowir Supply.

A larygel Freaoplilaer.

Al Meam Currenl Kegeldlor.
Cathude Blankvag.

ALY Shudyndy YWave | orm Geintralor.

A1 S0 Tube

(LI F Y

(1) Unable Lo apen Tens
iris.

[Z) Dogradation at pic=
ture content.

Morsl Case:
Luss af misslon critical
video,

ACCEPTAMCE TEST
The COIV systems! WA is sobjected directly, withaul vibration isobatars which might
b wsed In their nermal dnskalialion, ta the fgllgwing Eesting:

3 88/0L—rase from U.01 GZ4H:
8.84 G2z

=31 dEs T Jct-slope

Y Hinuie per Asis

b.1 Lros

IR T
H0-150 Hz:
T50- 150 Hz:
Test Muralion:
Jest Level:

* Vibratioa:

& Inhermal Yacuum: In a pressors of OG> Yorr. tha Lemperaturs shall he as

Fullaws:
WE* F: Tine eo slablize cquipment plus | howr
¢3* F: Time tu sleblize equipmenl plus | honr

YWE* F: Time to siadlize equopment plus | hour

Ihe HIA way nat Lave buen subijectel 1o the vacuum cundibion,
for Acceptance Test Flow, See Table | localed al Lhe froal of Lhis boak.

UFF AT [kt - TESTS

In arder ba weridy that COIV companents dre gperational, a Lesl musd verily whe
fealth of a1} Lhe conmsnd reloled componenls from the PHS (A7A)) panel switeh,
thraugh Lhe ROU, Lthrouwgh bhe spnc Tines to the Comera/FTU, Lo Uhie Camwrad?1U Command
gecader. The tast muit also werify the camera's abiliky fo produce videa, Lha YiU's
ability Lo roole wvidea, and Lhe monicor's ability ta display video. & similar Lest
would beg performed Lo verily bhe HUH comnand path.

Bre-taundh on Orpiter TestsIn-F1ipht _Test

1. Puwer L1V Sysipm,

2. Via the M5 panel, select a munitor a3 destination and the camera under
Llest as sGurce.

3. Send "™amera Power O command From PHS panel.

4. Sedecy "External Sync” on monitaer.,

5. Bserve video displayed on moaitor. Hate that 3f video on woniter s
synchraniied (1.€., stable rasier) thea Lhis indicales that The camera
s recerving toaposite syne brom Lhe BCU and thal the camera s pryducing
synCArontsed videg.

. Seod Pan, TilL, Foces, faow, AL, AHD Lamea commands anpd wisually {wither
wio Lhi monilor or direcl abservalinn} verity uperatipn. )

fo % leat duwalink au destamulion and cenerd under biest g% suuce.

i Obspree vided raeled Lo down) ok,

e Send "Lamera Power OHY 0 pmimang] wia BFHL pran-|

W Begead B1eps 3 Uhraanh ' bccepl bssie feimnands vid bhe B Cpueand el
By proves Lhat toe CLIY cporpment s tpeeat vl .

Al ey
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A asifunction va Lhe camera ta eduse | (V) Unabla bo open lans A/ INSPLCTEON

Lodwl Vinus of Lhe agtive videw siy- iris. -

mul ur video inlarmakion Lhat will
pruvige degraded pertorpgnce. Cym-
posite wyal and vertiral hlaaking
wognaly are wsgwbila and nst afrecLeds.

5N
A2 Covutand Dedndd Logic.
Comumprdd £ aevabron layic.
Comiera Timing Logic.
A4 Horvepatal Deklection,
Verlical Deflection.
Futas Curcent. Horirmatal Aliga-
menl . Yortical Al jgoment.
] bilacksHnte: f]ipper.
Gowewd Currectioa,
Aperbiere Corcecd jan.
Shdoing Carrectian.
Yidet Dulpul Dreivor.
Ay Autometf Lyt Conlrald.
Aotumd Ui © Guin Contral.
Iar b Covreat Compensddimi.
Ak il Yo ltays Kogularor.
Popur Solbage Fro-Regolator,
A Fovmdry Usrillalard
orvee {agn Toss)
Sediundary Reclilierss Folbars
{obdige ol walblaye or lass gf
Liltweringl
&1 Megh Yolluge Power Supply.
At Targel Proamplidier,
A0 Bean Curreny Reyulatar,
Lathude Hhankiny,
LShadiny Havelarm Geaerator.
ST fuhe

5

I
TN [

(2} Degradation of pic-
ture contenl.

Wursh Cgase:
Loss af misslan critical

videu,

Procvurement Control — The TVCAHLA EEE Parls and hardware itens are prucured Frow
approved vendors and suppliers, which medl the requirements set torth in the CETY
contract and Quality Plan Hork Statemens (WS-Z593176). Resvdent DCAS personnel
review d1V procurcmend documents Lo estgblish bhe need tor GSF an solocled paris
(FAL 517).

Lncoining taspecl | g = locgning Qualily Inspections are made gn 411
received malerials and parts. Resulit are recordod by 1ot and celdined in File Ly
drawing and canlre]l nembers for future reference ana traceabrdity. A1 EEE parLs
dre swhjected ta incoming acceptance Lests as called far in PAL[ 115 - [ncoming
Isspaclion Test Tnciruclions. lacoming f1ight parts are further procassed in
dCLcordance with HCA IH46084 - Pracondibisning and Acceptandie Aequireneals far
Elecironic Parts, with Lhe exception thal DFA auo FIND Lesting 15 ok perFormed.
Hechanical slems are inspacted per PAT 316 - Incominy laspeciion Instruckions Far
mechanical viems, PAT 305 - focaming Qualily Control Inspoction lastruction. and
FAL &12 = Procedure for Processing Tncoming ar Purchased Parts Oes ignatled for
Might Use. Accepted ilems are delivered to Haterrul Controlled Stares ang
retained undes specified conditions warl fabricalion is required. Hon—codtarming
malerials are held for Haterial Rewipw Uodsd (HRG) disposition. ({Pal 307,

PAL [QC %A1,

Borard Assembly & Tes( - Pripe Lo “he start of V0 board assewbly, all 1lens are
verified Lo be correct by slock ruam personnel . as Lhe items are decumulated Lo
farm a &it.  The iLems are verified 4gain By Lhe uperator «ho asiembles bhe Wit by
cheching ageinsd the as—built-parts-Tisy {ABPL). DCAS HMandatary [nspactioa Poinks
ire desbgnated far a1l prinked circuit, wire wrag 4nd wilded wire baards, plus
harness conaectors for saldering wiring, crimping, salder splices and quality
wurlunanship priar to vedting of the component side of bpards and sleeving of
harmegsses,

IYL Booroy

Specidic TYD buard assembly and lest -nalruclions dre provided in drawing nokas,
aing applicable documents are called oyl in the Fabricakion Prucedure and Recgrd
{FPR-2291S) and parts Tisl PL22DAIY,  Flese inclode shuttle TVC asseibly Aotes
25%Ibed, Frocess Slanddrd RIV-5h6 ZAW0B31 . Procers Standard — doadiay Velcre fape
ZZBOBAY, Specilicalion Soldering 2240799, Spevification Hame Plale Applicdiian
19661670, Specilicatian - Cringing 2280800, Spectfication — Banding and Staking
2280830, Spocifrcatvan - Urethane caaling 22U, Specylrcalion - locking cmwponad
202E 106, Specidication bposy Adhesive 205004% Specilicdlron Marking 2¢9B0H7q,
Specitication - Workmanship HEI6035, Specification Hunding and taking ZZBOHTH .
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FREA nO. _ 4.3.7

CRITICALITY 't

UNLT _mﬁ%n
SHUTTLE CCTV O B, ZC9 1305 . 5007
CRITICAL 11EMS L15T ZI0MEA-SE
SHEET g or i

tAlLUME MODE AHD

FALUURE EFFECT

EAT1OMALE FOE ACCELIAME

CaysF - O CHO ITEH
A malunction in the canera to cause | (13 Qn§h1a to opan leng LA IHAPECT LDM (Cenlinued)
tutal less ol fhe aclivs video sig- iris.

nei
pr1a

ar videa 1nlaruation thal will
wide deyraded performance. Comne

pustle synr and vertical blanking
signals are wsieable and soL affected.

WL
a2

el

b

b

=
Ty

A
Al

Conmund Dirfodé Loyic,

Tmand Execution Loyic.
Canera Timing Logsc.
lurizontal LetYeclian.
Yerticad Deflectian.

locus Currenl. marizontal Aliga-
went.  Vertical Aligament .
MachtHbile Clipper.

hamng Carcect an.

Aperlureg (orreclion.

whailing Carredlion,

Wideo Dutpul Driver.
AuLigml i Linht Conlrol.
AisLpmal id Garn Contrpl.

Dark Curcent Compensalion.
Dulput Vullage Regulator.
inpul Yol tage Pre—-Regyulatar.
Frimry Bscillatoed

briver {syne Tous]

Secendary Rectitiers! filters
{rhdnyc ol voliage or lows of
i ering)

gl Yol laye Fower Supply.
Varget Focanglidier,

MY Hedn Luerent kegnlalor,

ply

Collude Ulanhi .
ladimg Wavefurm Generalor.

Al SIT lube

H.' Ili'l'

12Y Negradatian of pic-
tura contenl.

Borst fase:

Loss af mission critlcai

yideo.

IY0 Assembly gop Tesk - An apen box tase is peErtorssd per TP-1T-2204819, and an
Acceplance Tesy per TP-&T-2294809, incloding vibration and thermal vaCumm., Torgues
dre speciligd and wilnessed, traceobility musers are recorded and cal ibrated Lag])s
dre thecked prise Lo use. RCA Quality and DCAS inspections are periormed al Lhe Cog—
pletion ol specified FPA wperdtions in accordance with PAF 04, PAL 205, PA] 206 and
FA) 212, DCAS persannel witness TYC bullai-up and erikrcal Lurguing.

HIA Assembly and TESL - An open box Lesl is performed per $P-[T-Z307080, Acceptance 1est
por TP-AT-2207088. Torques are specified and wiliessed, traraabilily pusbers are
recarded and calibrated taols are chacked prior Lo wse. ROA Qualiky and DCAS inspections
Aee poerformed a4 the completion uf specified FPR bperdlians in aceordance with FAl 204,
EAL 205, PAL 217 and PA] A02. OCAS percanna) witness HLA buttan-up end critical LGrquing.

IVC/IA Asseuhly and les) - Adter 3 TV and a WA have been tesleg iadividually,
Iney are mated and & Final acieplonce tesl ia performed par TR-AT-2244819, including
vibration and Lhermal vacoun eavisonments, RCA and DCAY persaunel RaAiior thesa
Lotls and revies the accepianie Lest datafresulis. [hese parsonnel aled inspect

hur vondornonce adler a1l repair, rework and roetest.

Proparatign for Shipeent = Thie TV and WLA ars separated priar 19 shipomeni aller
tubrveation and Lesling ia complele. Each iy Packaqed accardiag te CCTY Lelter ADYI
and ZCBAMG, Process siandard for Packaging and Hondling quidetines. Ald ralaled
e utentation bacloding assembly drawings, Farls Losh, ABPL, Tesl Daba, etc., iy
detherod and held ia a doaoenialign |older absigned specifically lo cach dassembly,
Phas dvolder ds retdined dor relerence. An | IDP iy prepared for cach ascy in
antUrdadice with Lhe requirencnis ol W5-2533176.  L(A OC ang DCAS persannel witness
Cralwny, packeging, packing ond marking, and review Che E1OE lor complioleness and

wd fuFdC .

SE gy - o]
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- 132 UNIT  _ IVC/WI A
FAEA #b. _ d.9.& . SHUTTLE €TV ORG K L254619-500 S0,

CRITICAL [TEHS L1ST
SIEE] b oF ]

CRITICALITY 247

FAILLIRE MODE aMD FATLURE EFFECT '
~ fausE QN _EHD _1TED _ RATIOMALE FO& ACCEPTANCE
A maglfuniclion in the camera ta Causd [1) Unakla kD apen léns FAILURE HISTORY
tordl Tess ol Lhe aulive video sig- iris.
nal or widea information Lhat wiil {2} Degradation of pic— TOR - WZ575 = Lag #4000 - TWC  5/H UD5-501
provide gdegraded perlarmance. Com- Lurg conientk. L
pasite sync and varlical blanking . Cescripiion: Acceptance Test Failvre
signals are useabbe and wol alfFected. | Herat Case: ﬁ?; Li?" £ L
. . ibration Envirpnmen
Ve :?Z:naf alssion critical Video presentation rotated approximately 680 arter vibration.

& Commard Decode Lagic.
Comumand Exeqution | ogic. ;
Camera liming \ogic. . .

forcectjvs Actipn: Heposition yoke, tighlen nul and add staking Lo seansar aAysy’y

i1 Murizonlal Defleclian.
Verltical DeFlection, yoke aut. LW AATCTI Tisued.

Cause: Widicon ¥Yohe nul became lwuse during vibration.

locus Current, Horizanlal Align-
ment.  Wertira) Aligament. T - Y2576 -Log #0402 - TVC S/H 005-501
b lack/white (Tipper, I
Gunms Cesrackign. BESCriplion: ::certan?e Test Failure
Aperture Lurrection. ax Leve
Shaving Corveclian. _ ¥ibralion €novironmeny
Cw rotation ol pichure alter ™Y axis vibration. (Relest of TV per TRE HZS25.}

Videw Qulpul briver,

o Butdmatic beght Contral.
Aulgmalic Gain fontrol.
Uark Currenl Compensalion.

Cawse: Uending of puke (Al) broke loose allowing yoke ta rotate furiag
wibralion.

& Dopad Velrage Avqulaler. . .
figul Yoltage Pre—Regilatar. furrective AcLign: Assembly gracedure revised per ECH CCT BAD {BI0TY]| eo provida for
i #rimary Oscillatars belter staking of yoke. '
Oriwer {aync lows| ’
Sﬂfﬂﬂﬂdr]r Rectifiers? Titters 10E - WZ6bE] - lag AHTS - TVL 57N GJG-501
Ichange ol valLaye ar lToss aof o
hiblering} | Pescription: Acceptanee Test Faiiluee
o ihgh Yoitage Faser Supply. Bur Level .
P Target Preeamplifier. Vitralion Eavironment
10 theam Currenl Heynlabar, fuput Larrenl increased by MBI nA from noroal inpet curcenl wuring vikradian in
fathane Blanking. Y Avis.
1Y Shott1 iy Wawe form Generatnr. )
19 511 Luhe (ausp: Defeclive capaiitor {26 on A3 board. Anulysis indicated manofacluring
dedecl - vapacrtive elaimenl was Jupse inside awkal rdse.

fortesbove Artion: Rowove and replace part. Retested camera per PR dirackive.
Eaparitars remaved Trom sloch and relurned fo vendor, Belérence LT T
CCTW={C)-2q3 tar close. aul ol [ER WZSLi.
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THEA W, 432

CELVICALITY P

LUMLY _ TYCAwla
SHUTTLE CETY OWG MO, 7794019-506 S0BS
CALTICAL ITEMS LIST FIT0ARS0]
SHEET o8

TAILURE MOGE AMD
LAUSE

FALLURL EFFECT

RATIOMALE FOR A(CEPTAMCE

] funclion in kbhe Laera to rause
al Toue of the aclive widéa Skg-
or wiges informetion ihal will

weide deqradéd pecfovmance. Coa-
vite sync ard wertical blasking
jnals arée us¢able and ot alfected.

Cromand Oecode Logec.
Conmand Exgculien Logic.
Canera Taming loygic.
lNurizental Dellection,
vertical Neflectivn,
loeus Lurrent .
menl. Veslical Alignment.
ElackMhite [lipper.

Gumd Corgeciiun,

Aporlore Correclion,

Shadwng Carresyian.

Video Duipul Driver,
Autamatic Light Contral.
Autimakic Gain Control.

Bark Currenl {ompensalion.
Dutput Yoliage Regulator.
loput valiage Fre-Kegelator.
Priavary Oscillatlard

Uriver (syme Tesyl

Lecondary Hechifiers? Fitlers
Ichange of wuliage or boss of
Tiltering]

High Yollage Pwwer Supgly.
Taryel Freamplilier.

Beam Curreny Hegulator.
Caltude Hlanking.

S hading Wavglarm Leneéralor.

1 511 lube

L

LN

Horizonlal Align-

{11 Unable ko open laas
iris.

{2} Degrasation of pic-

iurs conignk.

HWprsi Case:
Lass of alssion critical

yideo.

EEILURE HISTORY

ra

1k -

TOH -
108 ~

= W6 - Lon #0432 = TVC 5/ 405=501

WOSAY -~ Log #0428 - TVL §/H 305-5dI
Duescripbipn: Acceptance Test Failure

ok Level

1/ Het Environment

Cluster of white spety in lower teft quadrant of displtay on black biebd.
af cement seguring tower glass to Tiberoptics faceplate evident.

Couse: Skresses ewerled by poliiag material during temp.
de-lamination al ihe cover glass Lo 53[T Lubé banding.

Craziny
exl reuws resylted in

Cprrective Action: Hodifved patting Fialues and Lechaique wied na SIT tube

Owg. #22065M modified by ECH {8 2802). 511 iubes returned Lo manulactures for
rework of eacapsulalian. Vendar Lo pertfors Leep lésts on Lube prior 1o shipment
Le imsure caver glass does aok shifo. REF ECTY Directives OCTY - P} ~ D54,
CCTY = {D) - D7D.

2135 - Log #4385 ™ 5/ DO9-582
Deacrigtaan: Pre-taunch Feilare
Hos Lewel lasl
Ambient Envirgnoeat
PFroblem report WSES-200—0093 wicoal inspecbion &t unik at WSC revealed a3
recessed pin 1b in the )1 connecipr.

{Locatioa code Tunclion pin|

Caysg: Ervar an manufaciuring of the connecler pin. IL is 8.035% shorler in
bength than ather ping in Loaneckor.

Correclive scbion: Remsve and replarce pin 31 in J1 carnector.
10 lach inte mating concecter.

is lTacking as required.

lext pins ability
Ferdprm conlacl retentian Lest Lo foyure pin
lnspert Lo insyrg pin is Aok pushed oul al place.

widill - Log #4999 — TWC 0131-502
w228 - Log #043T - TWC 013-507

Beacriplipn: Qualification Test Failure
Buw Leval {Qual. Hodel)
Ambivnd Envirunment

Oulpadl widen iatermnt Lenl .

Couvse: ST hasy Tuw R4 sorrend .

184 A,
7 SN L L



- HT EYC il &

FMEA Wi, _ 432 SITLE CLv WG NO.  2¢93819=-50f. 508/
CRITICAL L[TEHS LIST 230738503
CRIFLCALINY £re SHEET ___4H oF _m
FAIVURE HHIE AKD FATLIBE EFFECT : _
[AUEE O END JTEM EATTUHALE FOR ACEtPrANCEh
A waldunctiun in Lhe camera tb cause | (1) Wable 4o gpen lens EAILLAE HISTOSY
Lolal Toss of Lhe aclive vidao sig- iris.

nal or viden infgreation thal will
pravide degradeg perfervaace.  Come-
posite synd amd verkical Blankiag
siynals are useable and not affected.

LN
b Camnand DECode Voi)ic.
Conmand Erecullan Logic.
Canera Timing Logud,
A3 Horizootad Dellacliod.
Vertical Delleclion,
Focus Curvenl. Horiconial Abige—
ot Wertical Aliynment,
b1 Hlavk/White Clipper.
Gamna Correclign.
Apurlore (arrertion.
Shading Correclian.
Veottew Dulput Briver,
A9 Autumatid b iyghl Coenbtrol.
Automalic Gain Control.
Bars Correnl [omjiensalion.
A Oulpad Yol lage Kegqulalor,
Input ¥ollage Pre-Kegulator,
A7 Frimdry Oucillalorvs
Lriver {uyny Tousd
Seiondeary Becliliers? Tiliers
Ithanye ol voitlage ur Joss af
Triteringl
High Vullay Poner Supply.
loryel Preawplitior,
Ieam Current Kegulatar.
Latbode Hldanking.
e Shedinyg Havelwem DEnerglor.
1a S17 Tuhe

13 = 1%
—hp KD
=

(2) Degragation of pic-
lure canleat.

Horsl Case:
Loss of wisslon crltical

vidag,

IDh —

10k -

Rempve and weplace 501, Oefective tuba returncd Lo

LOrrective AcLign:
Tube failure verifigd.

Lancaster dar évalualion, Hesulis:

WAZI2 - Log #0506 - TWC S/H 014-502
Bescription: AcceplLance Test Failure

Box Lewal

Thermal Vac-Hati Envirooment

Apprawv. 45 minutes iatp (1/Y Hob) soak af #1259 viden became distarled and TV
inpul courrent increased FID ak to OO0 ma.

Lause:
geflection windings at S99,
was raduced.

{orrective Acljon:

Failurg.

Yoks deflectivn covl develaped a sharl butween horizontal amd vertical
fhe short was &liminated whea the temparatura

Replaced defeclive yohe with new part. This is 4 ranvum

Wi f} - Log #0529 = TW( 3/H 0D9-%07
Deseryptiopn: [nlegralion Teit Failore

Box lewvel

Ambient Envirgmsent

Center resolubtion measwred ID% @ 300 TVL, should be 0¥ aun.
appurs 10 be inlermitlent.

amploLude appears

Caweg: Tronsformer T3 oa bhe 82 Jodrd had unuseal interwinding capacity,
civtwng ringing on the secondary reseliiag in a slightly higher output vellage.

Cprpsitive Acdvon: Inlerwinding copacity 13 nel a parameter spectdied, nopr can il
tie mzasored readily.  Transmitier 51 remowved & replared.  Aocoplasce Test sCreening
w1l detect this problen 1t present on aller anits — Thos probies iy conswdered a
rangan 1ailore.

YI80 - Log #0577, TWC S/N J10-504

Acceplance lesl laiiura

How Léevel

MalGient Eavairpame ok !
Dacillations in wideo butput.

Gesiriplion:

Lduie: Fuoar gruonding in pre-amp.
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UNIT  _I¥(/HLE

rwea wo. _ 452 SHITTLE CCTV DG HU. pZaqf19-506 . SOE7
CRETICAL 1TEWS L15T 2107 0BA—503
CRITICALITY _ 2rf2 SEET 6l aF LG
TRITURE MOOE AHO o FAILURE EFFECT B
CAUSE OH E4B J1EH - EATIDHALE FOR ACCLPTAMCL

A& malfunciiun am Lhe camera Lo cavse | (1) Unable to apan lens FATLURE HISTOEY

tatal lass of the active video ?igﬂ iris. ) )

mal wr videa inlormation that will {Z) Degradaticon af pic= {arcecti ACtign: Unil reworked bo ECH CCT 630 For ground problem.

provide degraded periormance.
posile sync and wérlical hlanking

signals ara useable and not affecbed.

Vg

L Lonsmand Decode Loguc.
Command Executron lagic.
Caeera liming logic.

A3 Hurizental beflaclion,
Ucrtical Datleciron,
FoLuy Current .
wenk,  yeriycal Alignmenl.

£ Warkmbiie Clapper,

Lawna Curreclion.
Aperiureg forrectyon.
Shediag Uorrection.
Voden Dubput Driver.

A% Aotoamatg Lighl Conkrpl.
Autonatie Gain Canbral.

Uark Current Cempensdtion.

g Oulpul ¥oltayge Regulatar.

I raganit Unlluge Fre-Keguialpr,

2 Fromery Oscillavors

Oriver 15ync lass)

Sevanidery Kectifierss Tilters
{Lhange &l vollays or loss of
Filheransg)

Hiyh Yollayge Power Supply.
burget Proamphiticr.

f Beam Currenl Regulalor.

Calhnde 8 lanking.
B¢ dhadiny Wavetarn Generalor,
A1 SIT lube

e L
—

i e

Lom-

Horizaontal Align-

ture canlent.

Worst Casg:

Loss of ods<lon epitical -

video.

D& -

TOR -

TOR - H172% - Log #0578 — TWD S5/W Q20-502
10E - W73 - Log K057 — WLA SAN QDE-500

Y1404 - 1pg HDAES - W0 S/M U11-502

Pescrigiipn: Tlight Failure Spacecrafl Laveal

- Tl SAH 020, WiA S5/ OD6-5TS-3

T™vL 5/N 011 - 5T5-2
Cobarent aaise in sutpyl wides preseniation.

Cavse: Poor camductive path Lo ground caused by ewcessive canfarmal caabing and
axidaLian of aluminwn spdcers.

g A . Removed esceisive conformal codting. Sparers were cleansd and
irealed with alsdine. Flow progress repori has been modilied bo insure proper
assenbly of units.

YOSDE — Loy #1610 - TVC 5N D19-504
Descoiption: TYight Failore
L L

Froblem report VICS-H24
ImblermitLent Pan/Tilt resel Commaned.
Lausg: Frobiem could nmat be verified thru extensive thermal Lesting.
Currgclive Avbinn;  Mail wpdated from group S04 ta group SO06 conliquralivm.

Inzlrucced tesl director Lo careflully monitor speralion of khis comera during
reteiling, Failure still could con be werified.

WhHDY — Lag A0&6WE - Tw( 3/4 0249-50k

Pre—Launch Test Failure
b Lewel

Ay el Envi ranment
Automabic Iris ey Vrom open ta closa.

fescrinlion:

Cwuse: Problem could not be duplicated after exlensive testing.
Culteclive Aclion: HMHome — uAil rebacned L KSC.
4-1640 Lf'ff' L%.E:

. A
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I

UNIT
twia wo, 442 SHUTILE CCIV Dl WD,  2294814-508 S0BS
CRITICAL ITEHS LTST SI0I0B0 G031
CRITIEALLTY 242 SHERY __9p  OF _\p __

FAILURE HODE AMD

FRILURE EFFLCY

BATJONALE VOR ACTERTANCE

{AUSE OH Ftdp [IFH —
A maldunction in L caners to cawse | (1) Unable ta open Tens FAILURE HISTORY
tolal Toss nf Lhe aclive widen tig- iris.

fl or video Infarmalion thal will
provide degraded pertormance.
prarne syne and vertical hianking

signals are viedbda and nol aflecled.

1L :

A2 Commgnd Gecode Logic.
Cominand Eweculion laogic.
Cawera Viming Logic.

f1 Hariyantd] Leileciioa.
Verlical Detlection.
Mcuy Currenl.
menl . veriical Aligamank.

fd Blachsvhinle Clipper.

Gaama furrection.

Apirrlore Correckion.
Shading Larrection.
Videw gulpul Oriver,

Ay Avlemubic Light Conlral.
Aulomilic Gakn Contrpl.

Dark Current Compensalion.

A Dulpubt ¥ollage Regulalar.
Laput Valtuye Pre-Regulalor.

&' Frimdry fscillators
Driver {sync Joss)

Secnndary HecLifivess balters
ichonge Bf voltuye or loss of
filtering}

Al dligh Yallage Piwer Sapply.

AT largel FPriwnpl il ier,

Al Bean Current Regulalor,
Cathode B1anking.

ALY Shadiny Hawelorm Gengralor.

ALY SET Tube

e ank

Coam—

Mosizrpnkal Aliga=

(2) Degradaticn of pic-
Lurg conlent.

Weril Case!
Lass of mission critical
'i‘tnl

TOR - MI735 - Log 20223 — EUC SN NAA -S06

10k -

it -
10 —

Afceptance dest Failure

Box level

Asbient Environment

High veltage power supply S/K 2046 exhibils inlernal Arcing.
opanéd tg invectigale failere noled an TDR-WEE 2D, Luy #1322,

Lausp:

Corvgitive Achion: HWPS S/H 2846 was ane of eighl units manulallured onder
purchsr wrver G-TSO999-4151-00F25 by Purata Erie.  This problem is Timited ko
units manufactured in 192, AN] delective wiits have besn sereened and returasd
io Hurata Erie lor analysis and replacement.

Basiriplion:
This TOR was

Lmproper lead dress of high voltage tevminal.

HEDY) - Luyg %0728 - TYC $/H DZB-506

Accaptance Test Failure

Anbrienl Enviranment

Box Level lest

hpprocinaledy 47 cecands after jaitial turo gn, the iris Close Conmand would be
gengraled by TVC,

Copse: [nlerral short in the high voltage gower supply (S/H 2046), which
generaled spikes oan the POR Line.

Corrpctive Aclipy:
lests indicated prabiem solved.
Hefer tu TER WIZ35, Lag #7023,
Ihe problem was altribules to improper lead dress of figh valiage terwmiaul.
Thise Neady have been rersuled and exirs insulalion sdded al kthe Y terminal
for 331 new buill wnits,

Devcript jon.

HY.P.5. removed from M0 and mew I.Y.F. %, instal 1ad.
Fower Supply returacd to vendor lor Evabuation.

W-A075 - Lug A0FAb TYD S/H 014-506
W-6BJ2 — Log DI4Z WL S/H D) I-506
Lovae: Resisior BB an ANE Luarid, Failed.

farrpective Actapaz ALY {iighl cameras containing Ad resistar 1abricsted by ACI
ang doled willh coe 1) will Le replaces with niw BNCRD Iype rexisters from TRW.

LR NI FTTEN
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, UHIT _ YL/l A -
rwes W, 43¢ _ SHUTILE CCTY (WG I P LIP R TRAILY,
ERITICAL ITEWS L1ST Z307006-503
LRITECALILTY 2f2 SHELT Uf OF 19
FALLURE RODE AMD FAILURE EFFECT
WiE . . OH END JTEM — RATIOWALE FOR ACCEPEANCE - _ . .

A mallonction in Lhe camera 1o caose | (1) Unabie to open lens EALLUAE HISTORY

rarat Yoss of the afvive video sig- iris.

tal vr wides inlornaticn that willd (2} Degradatian af pic- 108 — W6317 = Log #0748 - TVC S/W DID_506

provioe degraded periormanca.

Com-

pusile syne dmd varLical h1anting
5ignals are useable and por affected.

1N

B¢ Cowdand Decode Logic.
Command Execotion Jogic.
Camera Timing Logic.

A% Horixonlal Datlection,
Verticol Oeflection.
frvus Current, Horizoneal Align—
mend . WerLecal A¥igonent

A1 Blackswhile Clipper.
Canwwa Cureect iom.
Aperture Carreclipn.
Shading Correcisan.
Viaey Qulput Driver.

23 Aulonsbic Light Coantral.
Aulamot ic Gaia Caatral.
Mark Currenl Compensal fon.

i Oulput valilage Aegulator.
Inpul Yoltage Pre-Regulalor.

Al PFeimary dscidlalors
Driver {uyne loss)
Secondary Reclifierss Fillers
{chanye ab waltaye ae loss of
Fillering)

&H  High Yallage Power Sopply.

Ay Torgel Freanpld iier.

A bHeaw Curreal Heyulalor.
Cathude BYanhking.

LI Slhading Havetorin Genedalor,

Al SIT Tube

e 1]

Lure conlent.

Yorst Case:
Loss af ndaskon eritical

wideq,

10/ -

T -

fOH -

Acreptance Test Failura

Oon Level

. Ambienl Envirooment

Videa greseatation wery noisy when J4 cabile is comrnectad.

Jescription:

Lauig: S$ensor assembly clamp slzewe shorled to chassis.
chaliag an clamp slapva.

{a i Mew clamps were inslalled.
inspected and all discrepant materal rejecied.

Insuéliciant ipsolatian

Al} paris in cantrelled slores were

WOO2E — Lag #8770 - IvD S/H D2E-506

Bescriptign: Flignt Failure [515-8)

Spacrecraft Level
Horvzoatal skredking ia picture gama when in black wirelch,
fausg: Incarrecd shim insialled.

Lorvedlive ACitan:  Shim removed and coreect shim insLlalled per ECN-CCTR59.
future T?['; will conlerm ta this LCN.

Face plate shin shorted o ground.

ANl

A3ZAY - Leg AUOZY - IYE SAM 033-4906

Acceptaonce Test Fallure

foe Lewel

Thermad Yoo, Aadient Enwiromnens
Videa locked in white clip mode,

Bescriplion:

Cauze: Defeclive Transistor Q16 an AS Buarg.

Lerregctive Aclian:  Kemowrd 016 and replaced with apw ¢ransislar. b X-rayed and
a dense particle was observed.  lurther analysis proves ta he a boose aod melal lig
parLicle.  Considgorod to be randan 14ilure.

A4093 - Log SN9rT FVC S OI9-508

Arcepldnde Tewl Failure

Hua Liswirl

. Yilbwratiun bueironment

Ity tarhen "¥" udis wibroblion. poolore an muatpr all olivhe.

Duarcipligg:

9 189E ) :
S N AUk
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HEe o, _ 332

CRITICALITY

erfe

SHUTTLE CC1W
CRITICAL I1TEMS L15T

UNLT _ TN 8

DHG HEY.

SHEEI ]

173

Z20d8 1 5= 306 ROBS
22070B8-203

flLLKE WOIDE AHG
LAUSE

FATLLRE EFFECT
O EHD ITEH

A ol {unction im the camera to cause

telal Toss of the active video sig-
nal ar widea informatiocn that will
provide dedraded performance. Com-
posite sync and wverlical bianking

sigials are wiecable and not alfested.

VL
A2 Conmand Decode Loyhe,
Covsmgingd Endcution Lugic.
Caeca Timing Logic.
Herirpotalt Oetlechian.
Yertical Deflection.
Focus Corvent,
ngnk,  VYertical Alignueny.
A1 Blacki/umice {lippar.
Guwmia Correctoom,
Aperture Lorreclion,
Shauny Correction.
Vides auLpul Oriver.
4% Aubimmlic Lighl Control.
Aulvmal 1€ Garn Canlrgl.
Dark Current Compensation.
i Owlpot Yoltaye kegulanar.
Inpul Yollage Pre-Regulator,
WoFrwmary Uscillatars
Hriver [spne Tossd
ferandary Keclifierss Filters
{odange ol vollaye or Toss of
Liltes gl
l High Vollage Power Supply.
W Larget Mreamplilier.
sl ilean Curtenl Regulater.
Colhade Blanking.
WA Shadinyg Wevebtuin beneratar.
o4 51T Tupe

ad

Nariaanlal Aliga-

I1l Unable Lo open l1ans
iris.

121 Degradalian of pie—
ture content .

Harst Lase:
Loss of mission critical
videa,

EAILURE HISTQEY
Lause: Defective {7 on Lhe A% hoard.

TR -

1A -

e -

forrective frivon:

BATIOHALE FOR ACCEPTANCE

Product Assurance analysss revealed an open transistor Q7.

Thiey

found an ealraneous Qold band wire positioned so 55 ta cduse 3 short batween Lhe

base leads af the dgual Lransistors

. Transisloes wmith the same oate

code, plus all Lransistoery with dif{erent daka codes were K-rdayed and no anodalies

weere fpund.
Wil — Log #1874, TW 5/N 311-506

Fre-lavnch Tesi Fail
Hoxn Lewel

Ambienl Environment
K8 DR, ACasam 2

ALC and Gamma conlrobs inlermillen

Descrigticnl

Cauig: ;
thre Exlensive [hermal 1esting.

uf crghl hand Canera xlide.

Corrective Acbion: $lides were re

probtem salved.

Helurmed TWC 011 ta “XSC* for {urther evaluation of ALC/GAMMA analmoly.

BOI46 - Lag #1079 — TV 554 O07-54

F]ighl Failure
Fright #a10

Evaluation

Pesiription:
Test

Concluded Lhat this was a random Failuere.

Lre

E. Pan aad tibt operation intermittent.

—posktioned perc ECH-CCT 118,

b

InlermitLent aperation ol ALL and bosayg cremands could not be duplicated
IntewmiClent Lilt wotron due te improper position

Aetesl sndicated

Vi returned Irow BSC for evaluation gl white siredks in wideo obsevved during

urtiiler Flighh #4410

Cauge:

Correflive Aclive:

log #1145 1o track Lube;, Lobe relorted L0 yeéagar.

Instabled new Lube fale sensor.

P-lIGB = Lng S16HS - TV S/H D414-5d6

Acveplance Test Fail
Box Lowel
Thermal-Yar Amhvent
Distorled wides SESO Rl dWiLLyr.
wdnValad ang random.

Pesiripliun:

urg

I v irpameat

Arting in wicinidy of ground Lub of Fice plate al SIT twbe 5/7H 16204,

kemaved Lube S/W JB2A% from sensor asscobly, opened TOR-B0BS9,

Mrstgrbogn funs1sted of Lwh Lypes O nDise,
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TTEOMIT__YLAHLA

FHER no. _ 432 SHUTTLE CCTY DWG WO, 2294810 506 5087
CRITICAL LYERS L15T 2307083-503
CRITICANITY i SHEET __ %90,  oF 10
TRIVIIRE HMDE AHO FATLURE EFFECT
(1114 On EHO ITEH RATTOMALE FOR AC{EFTANCE _
A malfunctina in Lhe ramerd ko cause 11} linable Lo apen lens FATLURE HISTORY .
rolal {uss of the ackive viden 3ig- iris.
k) ar vigea informgbion bhal will {Z] Degradalyoe of pic- . . . .
Cause: Kdmdom noige is cawsed by poor grounding of the A% pre-aog.  Modybated

provide degraded performance. Lom-
poside sync amd verkicd]l blanking
siund]s are wsgable gnd mot affected.

Il

A2 Comand Decodes Logic.
Connand Execul dan Lagie.
Camera 1Timing Logic.

A norieontal DelYeciioa,
Werticdl Dellaclion.
latws {urrent.  Horizowlal Align-
meot,  Werlical Alvgoment.

Al Bloch/Wlive Clipper.
Gomna Correclion.
Aperiure Lorrection.
Shading Corveclion,
Video Quiput Briver.

Ab  fwlpmelsc Lighl Contend.
Automulic Gain Lanlral,
Bark Lurrent Lomgensation.

A Dulpul Yuliage kegulatar.

Input Voltage Ire-Requlaler.
Al trimary Dscillavor/
Driver [ayne loss)
Secoendary Recliliersd Fillers
{rhinge ol woltage or loss of
11 lerinyl
AH Mrgh Voltage Puower Supply.
£ Jargel Preanpiifier.
Beom Correnl Hegulalor.
Cothode Wlanking.
Shadiny Wovelorm Geaeralor.
SIT Tubke

0y il

ture cpnkent.

derst Case:
Less of misslon critical
videa,

TR -

10k -

Tok -

noise is due bo A5 board operation,

Corractive Aclion: Rendom noise problem was cured by clganing the A9 yrownd
conrgctions and the incorpavation of ECN DORGBS — redundant wmire gravnd canneclkion
1o the A% pre-amp. Hodulaled nuise problem was cured bp inturporating ECH

E1773 o the AS Doard which Timits the contro) vallage 1o the AB high valiage
puwer supply. TYC Group number was changed fram 22994 19-506 b 27940 10-584

H-2352 — Log # 1123 TV $/H 031-506

Pre-Launch lest Failure

Bax Leval

fbient [neirarmeat

Ikef) MAQZOUEZ) Noity video, verlical linas with low Tight Tewvel,
Cousg:
Correclive ACLian:
Hi1dh1 = Log #1160 S/H 047-504
fescripliog:

Foar AY pre-anglilier groond.

ECH COT 1237, Wriklen Lo add vedundant grownd lead,

Acceptance Vest Failure
Hox (ewil

Vibratinn baviranment
Yertical muise patlern presenl in videa.

Loauge:
Cerceckive Agtign: ECH D-9584 (Ground wire installation} was 1nstalled in sensar

assemlly.  Ihis ECN incorparated in al¥ previcus units presenlly lacated at k(A
and 2% Aew build wnibs, )

Four graund connection an &% pre~amplifier poard |hru conduct ive washers.

BISIG - log #1174 — W[ /0 0Z20-506

Bescripling: Pre-Lawmch Test Failure
Bux Lowel
dodir gnl Eiry | ronmiEn g
Frublem repord #0R . ACRI00IA '

Lealusta video novse proklem

Louse:  Foor grovading tar pre—amp,  TVC depended on o mechanical ground Canaed bign.
4-1HD
CoN T GaE
r N F__ %
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. ’

LIT LY
fria wo. 4.3.2 SHUTTLE €CTv Wl ND. 22948 19-49D6, G057
LRITICAL YTEHS LIST 2303068-903 . -
CRLILCALITY _ 248 ' BHEET  9H . oF N [
FAILURE HON[ AHD FAILURE EFFECT
[N.11H3 O EHD [FEHM RATTOMALE FOR ACCEPTAHCE
& malfunction in the canera Lo cauke | {1) Unable ta open lens FAILLRE HISTOARY
lotsd Tozs of Lhe aclive video sig- s, , .
forcpclive Agtign: ECH CET-023Y was pregared addiny redundant hard wire gromd.

nal

provide degreaded perlonoance.

¢r vipeo informgiion Lhat will
Com—

posite syaC and verlical slanking
signali are wheablde and nal affected.

LN
LK

A

4

|P=
I

W

Al
11

Conmand Decode Loygig,

Commard Execulion Logle.
Camera Timing Lugic,
Horirontal Deddeftioa.
Vertical Deflectinn.

lofus Current. Horezental Align-
menl. Vertical Alignmend .
Black Hlile Clipper.

Lanwnd {orreclion.

Aperturg Lorredbidn.

Shoding Carreclion.

Vides (ulpul Ordwer.
Automab e Light Canlral.
Autuwrat ie faia Canteol.

Uark Currenl Compensation,
Juipul VollLage kegulatar.
Luput ¥ultaye Fre-Regulator..
I'rinary Oscil laturs

Oriver (sym, Tuss)

Secalary Reetifiers) Filtprs
{chanye uf wollaye or loss of
el Lwering)

gt voltaye Poner Supply.
largel Fresnpliliar ’
Beaw Current Hegulalor.
Lalhode Olanking.

Shadinyg Wavelurm Geaeralor,
511 Pube

(LA F NP

(2} Deqradacion of pic-
ture cantent.

Worsi (ase:

loss of méssion critlcal

vidoa,

o -
I -

oA -

ok -

This ECH was incarporated inta Tl S/4 070 and retest inticated prablem resolved.
This ECH =il ©e incorparated inlo o31 TWC*s in process.

CO7S\ - Log #2002 - TVE S/H D2a—500
A3105 - Lag #0597 — TV S/H DZa-508

Pespripbtipn: Acceptance Test Failure
Bax Lepvel
amhienl Enviroament
While a0 spob visable in ceader of raster. Tube conditianing procegure operated

5 of 60 Wrs, -hich, reduced sput size to 20-25 18E. Unst authorized ta

1 en
The abave wnit cetwrned From MASA (Hef.

ship ., NASAAXSC For further evalualigu.
FR-DA JCSI002) with the 20-2% IAE spat.

Couse: TV bube operated in an vnatharized <onliguralion ar made such as
{11} ewlended eaposure ta bri?hl Tight (2) Toss wf camére vollages, {3) expoaed
te Tight withpot lens assembly.

Carfective Actipn: 507 voplaced with new tube. D1d Lube sent to RCA-Lancaster
far analysis. Found silicos targel burned. Mo corspctive aftion possible on

tube 5/0 747886 . Tuke to be labeled asz noa-flighi, bol may be used in nen—critical
epplication such as for TYC traimer.

[4523 ~ Log 2010 - TV 44-5]B
[valuatian Tesl

daw Leveld

aptient Enviroamenl

Quiput ol high voltage pawer supply OV wilh 6.0 Wic coatrol vollage, should be
apprasimately % by inlermiltent gperatron, sbight rap an housing will praduce % #¥.

Cause:
CLrrgcbive Actun:
CA693 = Log #0498 — IWC 5/M D42-50d0

Reicriplign:

Analysis of failure under ipvesligotion.

Hida

Euh;[ini@ﬂﬂ: l1ighl Failure 515 AIF (FO). Spacecralt Level
String Tike walerial an lens or TV noliced in video presesialion, elso horizostal

ndise 15 preseat A wolpul widen.
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FHEA no. 432

CRITICALITY P Y

SHUTTLE CCWW
CRITICAL TTEHS LEST

UNFT TV o

W0 Hi. ZEZE%E‘.!E-EI]LEJ]B,{
TNS-E0Y

SHEE] 11 oF 10

FATLLURE MODE AND

FAILURE EFFECY

N CAISF i ENE [IEH _—
& walfunction in the camera La cawvse | {1) Uzabhla to open leng [ATLURE H]STORY
tebel Yoss ol bhe actbive vides shg- iris,

aal ar vides information Lhal wikl
pravide deyraded periproange. Cow-
posite syns and veriical blanking
Sigrats are wiedble and nut of lecled.

TvE _
Ad Cowrand Dacoda Logic.
Canngnd Execution Layic.
Camera liming lLogic.
&1 warizanlal Heflecliam,
Verlical Delbection,
Tocus Currgnt., Hericanlal Aliga-
menl . Vertical Abignaent.
L4 Blashruhnbe Clipper.
Carmg Carveclion.
Aperiury Curreclian.
Shany Carvectipn.
Widen Output Oriver.
fh Autowglic Light Cuonlral.
Automutr; Gatp Controel .
Uark Current Conpentalion.
Al Oulpul Yolvaye Hegulalor.
Inpat YVoltage Prekepulatar.
&F Ievmary Oscillaturd
Iriver {sync logs)
Serondary Recbiler=d Fillers
{ibhange ol volbage ar lass al
tiltering}
Al High voliage Power Supply.
B laryel fresmplilier.
A0 Beadt Currest Regulator.
Taltumle Blanking,
Bl Shading Woveforn Generalor,
Bl 511 lube

L at 12

{2| Dagradatian of pic-

ture contepl.

Pariy Case:
Loss af mission critical
video,

BATJOHALE FOR ACCE ] ANCE

fause: Siring like wateriad was found on Fare of SI1 Lube and could nat ba
determingd where it tane {fram.  Horireatal noise could not ba duplicated.

Cprrective Acuton: String removed with sma)l brush.

This is Lhe firsl reparted

initiﬂl:n? of such contamination. dAorizonlal apise in videa as reporled could nat
be duplicates during 9 days al Lheral cpelwnp and themal watoum testing. The
probable cause of the videa noisc was ewlernal to the TWE and unknawn al Lhis 1ime.

a-e8l NUSE®: J"i
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rmia wo,  4.32 -

CRITICANITY __2/2

SHUTILE CLTV

CRITICAL ITEMS LISE

YT M T )
DG M3, e 819-9D5 508/
U2D08B-501

FALLL HEDE ARD
LaUsE

FAILUAE EFFECT

& nolfunclion 10 Lhe camera ta Cause

tutal lass af the active viden sig-
nel vr widen inleruation thal will
provide deyraded performance.  Com-
pasite syne s veriical Blanking

siynals are useshle and not aFlected.

31N

Fr Commdnd Decade Logic.
Cimand Executton bogic.
Camera Timimg |pgic.

&1 Horirental Deflectica.
Vertical Deflectian.

fuius Corrent.  dlorvzanlal Align-

wenl . Yerlical aligomeat.
blacksWhinhe [lipper,
Camwa Correclion,
Aperlore larredtion.
Shading Curved Lyun.
Yideo OQuipal Griver,
e Aulumalic Light Canbral.
Autoimaiic Gain Conlrol.
ek Current Cospensalion.
Al Dutpel Vollage kegelatar,
Lipul Woltage Fre-Regubalur.
fid Frumacy Uil latarS
©oIrciwer faync luss)
eromdary Keclifiere! Filters
Cilange ol veliays ar Tgss of
FEEREr gl
LA bl Yollage Pawee Supply,
a0 lwrigl Preamglitier.
I Do Cawre il Hegulatar.
Cattude Blanking.
P Yad iy Wavglann Geaeralor.

i ST ke

v
=
lia

{4 fHD §1EH EATIONALE_FOR ACCEF|ANCE
{1} Inable to open lens DPERATIGHAL EFFECTS
iris,

{21 Degradalian of piz-
fure contenl.

Worst {ase:

lass af nlssion cribical
virken .

Loss of video. Possible loss of major missian chjectives iF RHS elbow is required.

CHEY ALTIGHS

[i possible, continue NMS operabians using alternative visual Cuds.

CAEW TRALHING

Crew should be trained Lo use passihle alternaltives to CCTW.

HISSTUN COMSTRATHT

KMhere possikble, procedures should ba designed 54 they can be accomplished without

CCTv.



