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B -L¥ copowerter. Primary
BuLo i1 Tutor artwer,  SeCondary
lectvlierss ilbers 22%5889-501
Master Uscil lator Z205587-1

Losi of canera output
depirting scend informa-
tign within FIV of lens
dssenbly,

Huisl Casg:
lois of mission
critical wideo.

QEZIGH FERTIRES

The TVOALens Asspmbly is cpoprised of 16 elecurical subassamblies: 13 subassemblies
are RCA hstro designed and fabricated using siandard printed—circuil board type af
construclion. The remaining three assemblies, high voltaye powar supply, ascillatar,
and stepper motors, are vendar supplied components which have been specifisd and
purehased actuiding Lo REA Specificaties Canlrol Drawings {5CDs| prepared by engi-
feeriiny aml reliability assurance. Specifications per the SCD are prepared La
gstablish (e design, perfaormance, lest. qualifidation, and acceplance requiremenls
for a procured picce of £quipmant.

Parts, materials, processes, amd design guidedines Tor Lhe Shuitle COTV Proqram are
speciiied in accordange wikin BCA 2295503,  This document defines the pragram require—
meats for’selaclian and cantrol of ELE parts. To bhe mawomum eslest, and conrsistlend
wilh availability, all parts bawe been selected Irom military specificsiions af Lhe
JAH level, o5 3 minioum.  In addition Lo Lhe averall selection criteria, a swbiel al
geaeral purpose prelerred parls hos been defined by this document and the R0A Gowern—
ment Syslems Mivision Standard Parts List., Do Lhe case of Lhe CHOS and (1L lamily of
migrocirceits, devices dre soreencd and Lested Lo Lhe MIL=STO-BR3C equivalenl and
procuied wader the designations of HI-FEL/IW] and SHC 5405 Tram RCA-55D ard Texas
Inslrumenls Corp, resqecliuely. Parts nat iaclused in Lhe above dorumenils have been
used v the des1gn only alker 3 nanstandard ilem appraval torm IHS]AF) has been Fre-
pored, robmilled Lo Heliability Assurdnce Engincering {RAE} and approwed far wte in
L specilic gpplicalianls) defined in the NSIAF by HASA-JSC.

Morsl-Lase Cirrait Analyses hawe Leen parformcd and dacumented lor all circuit
designy o Jenenslrate Lhal sulficient operaliny marging exist 1or all CpEFAt g
comdibipns.  The analysis wis worsl case—in that the value far cach of the varialble
paramelers wag Sel Lo Timits that will drive Lhe oulgut ta & wasiowm [oF mif o).

A composenl application vevivw and analysis wis conducted ta verily that Lhe applied
sLrest b wach piere part Ly Lhe Lemperatire eatremes 1dentidied with enviranmenial
gunlidication vestinyg does aul eaveed bthe shress derating values identidred in RCA
PR PR

In addition, an abjective evaminilion of the design was pertormed through a PO and
(DX Lo verify that ihe W0/Lens asneably mel sgect(icalion and contractual requ | Fe—-
meat s, '
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Powir O/ F Switching
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loss of camerd oulput
depicting scene informa-
Lian withia (0¥ of lens
asaewhly.

Harst Case:
Loss al wmission
criligal widea.

DESGH FEATURES
BARE BOARD DESIGH (A1, Ak, AB, A}

The design far the assecialed baards AR, &4, Ab, A7, are conslrucled ¥ rom Jamingted
copper-clad epusy glass sheets (NEAA G-10) Grade FR-3), PER HIL-P-BRA17A. Circuil
ronnect ions are mode Lhraugh printed traces which run from psinL 1o puint on the
bdard surfaces. Every trace tenoinates ot an annular ring, The anmular ring
zurrouads the hale 1o which a component Teas or Lerming) is localed.  This ring
pravides a foating for Lhe salder, ensuring qood aechanical ond alecirical
performance. ILs si1ze and shape are governed by HIL-P-35630 as ara trace widths,
Spacing and rouiling.,  1hese réquicements are rellesated specifically ia drawiag
muies 10 lurthar gssure coaplisace.  Variations between the artwork naster amd Lha
Final product (due to srregulacitios of the pLohisg process) ard alsa conleo? hod by
draving nades.  This presenis aaking defective buards From qoad artwork. Holes i ch
house ng Tedd or terminal, but serve only to eleclercally interiomnect the uifferenk
bkoard layer:, contain stitch bars Jor mechanical suppert and incressed religbslily.

Fhe Lhru hales are acvlled from a2 orill tape thus elininating the possibilicy af
fiuman exror and ollewing tight canleal guar hole and gonular ring cosceatriciby, ao
important rolisbility crilerion. Aéter drilling and etching, 411 copper ¢ladding is
Lin-legn plalad per HIC-5TD-1445.  This provides far sasy ond reliaple saldering ai
the Line of bodrd asseanly, even after pericus gl pralanged skurdye.

BOARD ASSLHOLY DESILN (AN, A4, ah, A

ANl compeacats are 1nslalled in a2 oanser which JSSures man i reliability,
Lompcient Jeads are pre-paned, atlnwing tatal neblting atb selder joinli. Al leaus
are furmed Lo prowide stress relief and che budies ot large cowponents are slaked.
special maunt g dnd hasdling instenctions aee o ludad in each drawing required
atter linal assewbly. The paard is coated wilh yrethane whi oh Profecls aydiast
humidity dnd contamination,
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Spnc Gencralour,  Clock Divider
Chotn 22UdBHO-504 .
Camerd-Timng Loygic 29388 1=581
Sy Formatlor,  Video output
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Fawer OO0 Swabahing
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OC-UC romverter. HPrimary
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Fecb1lierydbillers 254880 -501
Master Do 1 lator 23050 1-1

T FAILIRE EFFECT
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BALIORALE FOR ACCEPTANCE

“loss of comera autput

deprcting scene informa=-
Lion withia FOV of leas
a5 sembl v,

Horal Case:
Loss of mission
Lriticdl wideo.

CESIGH. fEATUBES
BARE BOARD CONSTRUCTION (A2}

The boards are of "weldad wire” consbruckion. At Lhe bare boarg tevel Lhis dess nat
distinguish it dron 4 normal #C baard eecept bthdl holes which will take wold pins
generally are nol connected to PC traces. Goiy thase pins which Bring power sod
ground potentials to the LCs are on PCs.  An annmlar ring sorroends the pole in Lhe
budrd whire cach paser and growad pin is locates, lhese pins are Lhen seldered fo
the trace like any obther Cooponent lead., Aside from this feature, 211 design

4 conitroction techniques wsed in #L board bagoot apply.

8DsR0 ASSEHELY (AC)

The drilled and etched boards are populeled with several hundred soleerable eor
weldable pins.  Fower and uroand pins, as well as roamacloer pins, are sobcdered in
place. ODiscreel components (resistars, diodes, capacitars} are atlached Lo
fvlurcated terminals, where they are soldered. Flatpack 1s are welded,
frag-by=lead Lo the iupy of the weld pins. Aller welding, exira ledn material is
triomd dway. Circult cosaecl ims arg mada wsing #10 AW oickel weld wirg, The
wire 1y welded Lo Lhe pin Srfdces an Uhe board Buckside. Al «1re welds are doae
usong & maching which 15 tape driven, thus eéliminating the passibility of miswiring
duz Lo cperatar errar. ATl wiving & circuil perlurmence i5 Lested prisr Lo
box-Tewel insLallation. After Swreessful Lesting, companents darg staked as Fédui red
by drawing nakes and the asseahly i» coated with uyrethane.

iz board i5 inserted in the bos oo card-edge qoides, im Lhe sane manner as the other
PC bBoardi.

BukARD PLACEMENT

The A=A Tow vallage power supply boaed is holled in place 3t & pornks dround iils
perimeler.  Faur of these mgonting screws alsw pass Lhrough dnd tie dawn the smal ler
Ad-H board.  These Lea boanidy are soenled bace—to-Tace, separabtod by Lhe sLandalfs.
Electrical intarconnections are acliiaved Ly Juuper Wires between the Lwn busros.  The
Ad=h howses a 1—pin cvanacbnr which bewags o power god sigeals Jrom sutside the
midu le . '

e A7 mndule include; these Two boards as woll gs pewer bransislor 4.
fous Log i% bent Aleminum sheest, comprised of Wwo halves sorewed Looelher.
and 04 are secored ta bhe Tower hall, and wired Logecher. Then the apger half is
pul i place. Ay moombing & directly Lo Lhe aluminwn heusing, good bhermal
periarnance 15 assorgd.

The module
Thz boards

The &1, A2, A4, AE, Lyanls are secwred in the elecbronics assonbily by

yuld-plaled berpldiwe copper vard guades . Conmercions are made ta Lhe soller board
nilh Blind-sared copveclurs, Miscogagemend Guriig lasnet 1w prevenled Uy 4 LOWET
Wi spans dhe Bagidt sy trieg e
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No uslput sigmal Lo the WSL,
Heither wides or syachronization
inlormation i3 presenl.

XL

A} = Sync Generaluor. Clock Divider
Chain 2454880-504,

fid - Camera—liming Logie 22948B1-501

£4 - Syor Tormalter.  Videw vutpul

drive P79adB4-5051
At - Fower On/00f Swilihin
Luput Yalt.aqge Frar&yu?atnrs
Gutpul Yulbtdge Wegolaluors
o SAtL-kal
At- LO-U0 Loneerter, Primdry
asiillavar driver,  Secandary
Rectitrers/Filters 2794886501
Vi Masler Duer ] lator J295527-3

Lass of camera output
depicling scene informi-
Ligt wilhin FDV ot lens
assembly.

Horsl Casg:
Loss of missinm
critical widen.

BATIOHALE FDR ACCEPIAMCE

The A1 asyenbly 15 2 lemperature comgensated voltage controlled crpstal oscillator
{TCVEXD) that @5 purchased ta a speeification controlled drawing Lhat establishes

the requirements For performance, design, test, and qualidicabian of Lhe wnil. The
product ascurance provisions of the daconent conlsin the idenbical requicements foar
electronic parts and materials as Lhe Shuktle COTV program and mwst receive Lhe
approval of RCA and HASA-JAC.  Mechgnical aad ebacleical iategrity al the assenbly

is confirmed by bath analysis ldesign reviens) and Leit {qualifivative and JcrepLance).

HULIFICATION TEST

Far Qualification Test Flow, see lable ? localed at the drunl of ihis baok.
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mal hemy 3 present,

Syme Generalor. Cloch Pigider
Chain 229E00-501.
Camcra-Timiong Logic 2294841-50%
Syni Farmgtles, Yideo aulpul
drive 225:0104-%04

Power [ndDET Swi bohing

Input Yaltaye Presequlalors
Outpul Yullaye Hegulalors
2&IRA5-501

UC-0L couwerler.  Primdry
ascillabor deiver.  Serorliry
RecrrliersSFillers 2209000-401
Masier Gscillator 3296527-1

Loss oF camera notpok
depicting sceme infarng—
Lian within FOW of Tens
uysembly.

Hursl Cose:
tpss of wission
critical widea.

BAITONALE -FOR ACCEPIAMCE

ALCEPIANCE TEST

Mhe CLIY wysieas® TWCACLA s subjected directly, without wibration isalatoes ohich
wight g used in Lhair anrmai instadlation, Lo bhe Following Lesting:

T i t—rise From 8.01 GL/Hz
0.04 6=/

-3 dBS W Oet—s lope

i Minnte ger dx1y

.1 Grms

0 -AiH1g -
BO-350 e
150- 7Ol He:
Test OQurakion:
Tizst Level:

& W brdtran:

« Inermal Wacwun:  [noa pressure of X107 lorr, the temperivure yhall be a3

Fal baws ;

125 F- ling ta stablize aguipment plus 1 bawr
A% Fr Time o stabklize cquipment plus ¥ haur
125 F: liae to statlize equipnent plus | haur

Hhe WOATLA may ot bave been subjected Lo 4fe vacuwm comdition.

Par Acceplance lest Iuw, sew Table | locobed at ihe fronk of this haak.

OFERATIONAL TEST

In grder Lo verify Lhal CLIV coaponents are operational, a tetl musl werify Lhe
healih ol all the comnand related Sopoacots Team the M5 (ATAT) pane ]l switch,
Lhroogn Lhe ACU, througn the sync Tines Lo the CameraPId, (o ethe EamerasPIU Conmand
decoder.  The test must aluo werity Lhe camera's ability to produce video, Lhe WSi's
ability 1o rouke vudea, and ther momilor's abilily w9 display vidso. A similac Lest
would be perloveesd 1o vaeily the MIM comnand palh,

Bre-lownch an Orbjer TesifIn-Tlighd Tpyi

I. Fower COTV Syitem.

2. Wia the M5 panel, seleck @ mositor as destrpabicn and the camera vader

Lest 45 SOnrde.

Send "Camera Power On® command From PHS panel .

Select *Eeternal Sync” on monilos,

- Qbrerve videp gisplayed un monitor,  HobLe that 1F vvdeo on moni bar 1%
syitihrantzedl {v. e, slable raseee) thea Los indicales Ul the Cdgfera
ia ren giving compusite syne Drom che GO0 and (hat LA Camera 14 produc iy
synihranized ~eden.

o Send Paw, Tile, Fucus, Zuom, OLK, AND Gommg Croowmmis and wisally {arlher

via the momtlor oF horecl phsarval tond vur b by pperalegn.

PooSelect downlink g5 destinalion sl Courko under Lol 4% Saurde.

A, Dhveror video vuutgnb Lo desnbink .

oo Send Mlierd Fower 040" conaand wia 1S panel

M kepest Sleps A Lhgangh A0 g vt dstne comnaly w1 bre HIH G Gewmand pall.

L= o L]
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Spig Gengrator. Clock Divider
Chavn 22Madm 500,
Comera—Timing Loyt 2294061 =504
Syne buriatter. Yideo autpui
drove F290H3-503

Power OnfUtt Switching

Inpul Wullage Preregulolors
fulput Ualtays Reyulatoes

e T ERLT N

O M0 conwerter, Priodry
Bicillatur Uriver, Secomdary
HeobitierssFillers 2204805501
Mailer dwonllaber 28959274

Loss of camera sulput
depicting scene inForma—
Lion withia FOV ol lens
assembly.

Horsi Cacg:
foss ol missiga
crilical videwo.

LA THIPECTION

Brofprepent Cantral = Fhe TVE/DLA BEt Parts and hardware ilems are procurgd ram
apprawid vendars nd seppliers, which meet the requirements sel forlh im Lhe CCTY
contract and Quality Flan Work Statemeat (WS-2591176). Hesideat DCAS parionce]
revigm all procurement dacements Lo establish Lhe need For 651 on soderled paris
IPaLl 5i7).

Incoming Insgeclion and $tarage - Ticoming Gualily iatpertigns are iase on ail
received matarials and parts. PResults are recorded by TaL ond retained in {ile by

drwwian and conteod nunhers lor future reference and braceability, 411 ELE paris
are subjecied Lo imcomipg scceptance tesls as called For in PAL 315 - Incoming
Inspection Test Instruclians. Towoming FI1iqkt parts are Further pracessed 1a
dccordance wilhh RLA 1BAGEN4 - Precandibioning and Accepbance Hequisemenls dgr
Electronic Farts, wmilh the exception thal [P dand FIHD testing 15 nol pertorezd.
Methanical itews are inspecied por PAL 31E - Jacoming daspeciian Instracliuons For
mechanicdl items, PAL 305 - Incoming Oualily Lantral [nspaclion [nsirueiion, and

PAT &1 - Procedere for Processing [ncoming ar Purchiased Pargs Desrgraley For Flighl
Use. Jorepled items are delivered Lo Haterial Conleolled Slores and ratdined

usder specifige comdilions wntil labrication vs required. Mon—conlorming meterials are
Meld fur Haterial Review posrd (MRBI dispesition. {PAL-U0Y, PAL L9C-K31).

Bggrd Asyenbly & Tesl — Priar o the $tart of 1YL board avsenhly . all items
ace verified Lo be worrecl by stock room persanmel, os the jlews are accwswlaled Lo

turs a4 kit. The iless are verifisd agdin by the aperdtor mho assembles bthe bil by
chacking ayainst the as-built-pdrts {1st (ABPL), DCAS Handulory Insgection Faints
dre desiynaled for a1 printed Circuit, wirg wiap and wWalded wire boards, plus
harness cunnectars for soldering wiring, crimping, selder splices and qualiy
workeanship priar o coalinyg of the componeai side ol bosrgs and sleeving af
hdrpus ey .

W doards

Speeibtic Tl board assenbly and Lest instroctions are provided i drawing nates, and
dpplicable dofumedts are called aut 10 the Fabricalvon Procedure and Record
(FPR-2I0B19) dnd parts Tist PLZ2G981% .  These include shutkle M0 assaamly aotes
SN0, Frocess Staagdrd Hv-Rhb Z7HOHET, Process Standard - Londing YVelcro lape
LZADERY, Specifivation Saldering 220749, Specification Mae Flate Applicavion

WD Io?, Specification « Crmgang 2280800, SpeciFicalion — Bonding amd Staking
JHMUTE, Specification - Urelhane coaling 2200007, Specilivabign - Yocking compound
2070100, SpeciTication Epoay Adhesiwe 2010505, Specilicalion — Marking 22A0874
Specrlication - Workmansilop BRH0SS, Specification - Buadiny ang Staking 2200875.
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lurmalion is presenat, Linn within TV af Tens IV Ausembly ond Test - An open Bos test is performed per FP-IT-2294819, and an
assenbly, Accoplance Test per TP-aT-2294819, iocluding vibraliun dmd Vhermal wacuvm.  lorgues

YL

Al - Sy Genceater. Clack Bividar
Chain 2294BA0-504.

¢ - Camera-liminyg Loyic 220408 1-589

Ad - Sy Tormatter.  Videa oulput
drves 2294584 503

Al - Fovier DedOEF Swilching
luput Voltage Preregulators
Qogpol Wolidge Regulatars
PR T EHLSE NI

Af- DE-DC canverler. Primgry

esLt Tlakur driver. Svceniary
Hentsherssli leers 229000404
Abs- Master Oscallatge 220552714

bursl Case:
Lass al miisien
critical wideg.

are specilied aad wilnessod, traveab 1ikp nombiers are peg
orc cheched prwr to use.  BCA Quality and DUAS imspeciig
tenplelion of specificd FPA aperalions in accurdance with
and FAL 217, DCAS personnel wilness VL bullan-op and cri

VAl A Assenbly gnd fest - Atter a 1VE and an CLA have h
Lhiy drg wated aid o fidal scceplance test 15 perlormed p
vilbrabion ond Lharmal vecann envicaaenls. ROA and DUAS
sid roview the acioptance test datafresulls.  Ihese persy
canlormance afler all repair, rework and relest,

Froperalyme (or Shipneat = The (W and CLA are separatad

folesialion and testing 1% complete. Each is packagen ac
g CfBTAL, Frogceds slandard fur Packaging and Tandlvag

el dbian incloding dssenbly drawings, Parks List, Al
yallwered sl held in & dacumentation folder assigaed spee
flins lolder 35 relained toe refereace,  An CIBP iy prepar
otcurdance wigh the requiresents of WS-2593176. ROA O0 «
crotting, packaging, pachoay, and marking, ond réwiéw Lhe

SLLUPDLY,

117y LY

urded o valibrdied Loots
s gre perforned al the
Fai-ddda, PaLl-20%9, ral 230G
1acal Loryuiny.

a= Bren tested individually,
er (P-AI-2294319, inciuding
personng | monitor these tesks
el alse inspegt for

prior tn shipeeat aftar
cording b CCIW Lether 13001
yordelines. ANl relavan
", Test Pata, ety., is
ifically €a aach assgamly,
ed for edch asspmbly in

rd DVAS pErsonne! Wilaess
EIDH fos complebensss and
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Sync Formatler. Yideo aulput
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Fower OnfUE] Switching

Jopul voltaye Precegulatars
ol pot Vollage keyulators
2eiallA-5H01

UC-tf croeerier,  Primary
vsc i Mhatur drfver.  Secondary
Keo b iliersdFifeers 2294886500
Husler depillatar 2205527-|

Lass of camera gutpul
depicting sceng informa-
tivn within FOV of lens
asseably.

Worst [ase:

Loss af mission
Lrilical wvideo.

FATIURE 11]5T{RY

TOR - W2644 - Log #0462, TWC SAN FOOG-502
0K - W2ball - Log MBAbL3, IWC 5/N FOO3-S02

Pescription: Integration lasting Failure
Box Leveld
IThermal-Yar Hot Enwirénment

ta videa Fram IVC. +28 woll curveat ab 1.5 Amp Limik. (30 minutes inko thermal
~war hat test cycle =1050F]|

Ceusg: Short in A7 low voltage power swpply.  [High vollaye winding of
Lrans [ oriner |

Corpective Artvan: HKenowed and roplared bransformer (sanl Lo veadoar foe anidlysis).
Snori due to o pin-hule is caynet wire insolalion,
Fulure transtorners to be purchased per reviced spec control drawang ECH CCTV

B4 HAN Y,
Tk - W2l - Log AUMBE - 1YL 5/ O0B-502

Hegcraption: Pre-baunch FTest Failwre
Bon Level
Ambvent Envyronment
REF.  YIC5-2-01-009) umii relurned lrom KSC.  Power was applied Lo wrong ping,

{eBYY.

Cogap:  [ncerrect waring ol shutile craft harmess, pul +28¥ Lo JF=10 and
ETH 10 J1=4.

Lorreclive Action: Wirwng ol shuttle harness Lo be repaiced by responrsible
oryanieation. Tairbure analyses perbormed and corrective aclion tahen an TW0

3/H DOB. AL Gaard-lailure analysis rndicdied Lhe toblowing parly are Lo be
changed. Q1 @4, Qi2, CRI, LRty and RSV were repluaced.

Mk - HADZD - Lug MOS10 - 1W0 SSH G0J-502

Descriplion:  Avceptance Test baiture

Hox | eveld
Thermal Yar - Mol Eawernongnt .,
IVE drdwiny eatessive torrenl, »l_BA. bailure oriureed al +1259F .

Cowge: Capaitor O on the @b budr 0 was bgond 1o be shoried. A large quanliky
of salier dhwed vnsvpe Trum slorve theo Diader.

Cucrecblize AcLiwn: Lapesilor DT rewoved £ viphaced, [rosabon pavi tailysped.

4.94



HEWISIED 1i1-3-8&

. UNIT _ [vi/C1a -
FMEA mn, 4.2 . ) SHUTTLE CClw DWE NI Z7G4A19.506 " 5087
ERITICAL [TEHS @158 _ -1
CRITICALITY _ 2/2 . . - SWEET __ Ba  OF
FAILURE MDDE AMI FAILLWRE EFFECT
. N -1 1 - {4 EHD JIEH _ HATIOWALE EOR ACCEPTANCE
Ho outpol Sional Lo Lhe VUL Loss af camera oulput FAILUEE Hl:TORY
Hivbher widea oF syachrepiration depicting scene infarmwa- .
informat ion is preseal. tion wilhia FOW af Jens TDR — w2649 - Lag #0462, TVL S/W FQ03-502
assgubly. TOR — W26A0 - 1aog #0063 1%E S/ FADI-502
v
Al - Syac Generalor. Clock Divider | Worst (ase: Descriplian: Integration Tecting Failure
Chain ¢7948d0-504. Lass af misiion Bux Level

47 - Camerg-liming loyic *2UAAEL-581| critrcal wvideo. Thermal-Vac Hot Enviromment

A7 - Sygac Farmabiler. Vided sabput
drawg FMANIN-LOAY

Ay - Fower On/001 Swilching
Inpul Yoltaye Preregqulalors
Quipot Yollage Reyulators

Ho widao from TWE. +28 wolt curranl at 1.5 Aop Vimit. {3 miavles inka Lhermal
vac hul Lest cysle —105%F)

Cagax: Jhort in A low valtage pewer soppiy. (Hign voltage winding of

2enANBA-LAY transformer)

af- DI-Of coneerler. Primdry
orcillalor dsiver. Serondary Lorcective Agtipa: FRemowens and replaced franstormer 1seat te wvendor For andlysis}h.
Mec Lifiersftillers FAUqibh-a4 Shurt dug te o pin—hale in waynet wire insulali v

All- Hasler Qucillalpr 220552711 Tuture translermars Lo be purchased per revised spec conbral drawing ECH COTY

6391 BID2E],
IDR - WZPA0 - Luy #0406 - [VC 5/N GOR-SNZ

Peyocigiipn: Pre-launch Test Failure
. Hos ‘Level
Ambtignt [avi ronaent
TF;&u}UJ(S—E—Bi—BHQT unit raturned from £50.  Pover was applied La wrang pins.
* .

Capye:  lncorrect wiring of shuttle craft haroess, pub «28Y in Ji-W and
RFH ta J1-0.

Cerreclive deliogn:  Hiving of shuttle havmess Lo be repsired ky responsible
argani tatioa, Toilere analysis periormed aod corrective action (aken on [WC
B/ QDR A6 bodrd—tailure cndlysis vndicaled the Iﬂ]lum‘"u parts arz lo he
Lhanged. O, DY, (02, CR3, CKEL, and HS) ware replacad.

TR - wdb2d — Lay #0530 - 1vC 57W DO -50F

Description: Acoweplamg lest (dilore
Bow Loval
. Fhermal va — Hat Envirornent .
W draving estessive curreat, 20548, Farlure accorred at $1290F,

Lapse: Capacilor CIG on thi 4b Bosrd war boond ba be sharted. A larqge guanlity
ol sulder D hueed sty Drom s lerve thirn Dbate s

Covpeaive Scbapns Lepocitor C10F remsved & roplaced, [ Famdom mart Lanlured.
I vl 4918
v Ny
p— sl



RIVISIED 11-3-Bhb

——— — S ——e - LT TYCACEA
Fe[s MO, 421 S YLE COTY (1T A ) 2 e a0 9-50
CAITICAL 11LHS LIS EFEE R I
CRINICALTTY _ 372 SHEET _ B@  OF 8
FALILRE MONE AHR . FARLURE EFFECT ]
CAgf - OH Fun [1EH ; o KALIOMAIE FDH ACCEPIARCE .
Mo vutput siynal 1o the ¥SU. Loss af camera aelput EALLURE HI%$THAY
Hei ther wideo or synchronizat ion aepiclipy scene intarma-
inlorration is present, Lign widhin FIW al Tens MR - WLAZY - Log AS5E - TWE SeH 012-502
aszembly. Y1771 — Lpg #566 - IVC  S/H NDO-502
T4l VIF — log #56B - IV 5/H DO2—6D2
Al - Sync Generstor, Clock Miwider | Woral Case: TP = Log #56B - TWC 574 DO9-502
Chain #Z94880-504 . Lots pfF migsion Y1700 — Log #B6T — WO S/ Dld-nd2
A2 - Camera-liming Logic 2234800-504] crilical videw. Y1370 - Log #567 - W S/ O10-547
A% - Sync bormalier. Video nutpot Y1TM - Lag ¢568 — TUE  S7H 017507
drive dedadB4-503 WIT2S - Lag #5978 - W SAn N2B-5%072
Al - Fower Uns0ft Snit:hin? .
Inpul Veltage Preregulators Description: Flighi lailure, Spacerraft Lewel
Output Voltage Hegulalors . RMS: TV Lamera gircuit breaker poppad apen during flight mission §15=1.
2MARAL-5] |
af- =00 conwertar. Primary Lavser Camerd Yow vallage supply has erratic syacromization mude a1 low
oscillatar driver. Serandary tewperalure.
Fecbvfrers/ballers Z204RHA-HO
Ay Hosber Dacillalor Z22685327-% Corrpchtive dplian: AN1 Flighl cameras were retursed wnder (CAZR For rewark

and retest (o ECH C-1887. ECH {C-138)) e the low vollage power supplies
elimirates \he erralic syacramzakion prablen. Tyl group part na.  has been
thanged (rom 22040 19-502 to 504 bo demute comeras thal conldin |ow viltaga
piwer suppty maoi fication.

ToOk - Y1293 - lag #8350 — J1¥C S/N DAD-SD2

Peicription: Flight Failure
Spececralt Loevel |57%-4)

IVC nid synchronized for approvimately 18 minules.
Ihis problem wecured at cold Lemperalure.
Symchronization was regavned at 200,

Causé: lass ol phase Tock due ta 1hernal asxpmeiry &l the 358 HHz Fhass
deleclor,

Correglive Aclian: CLA 39 has been issoed directing RCR to mncorpnrate the

healer and syne modi ficatyvons (ECH CNT &) Lo 411 Flighl camera*s. DO 008

wat moditied accordingly, VYD group ammber has been wpdated ) rum arpup SlZ Lo L0k,
TR ~ Y1929 — Log 4576 - W0 500 d14-502

Beagrigbion: Flight failore |5T5-1)
Sphafecealt Level

1D was bpened 1o 101w relay K1 - conbacls & ainl B Iailure an gl ty
SMANEL-S00 SN AR

TR 1190



REVISILD 1)-3-B6

rHCa wo. 421

CRITICALITY _ 22

SHUTTLE CCTW

CRITICAL 1TEMS LEST

UHIT  _ TWC/CLA _
DHG M. _ FXU4B0 EOL, SOBS

ffMBX 503 _
SHEET __@C  ofF _ 9

" FAJLURE BOGE AND
£ ASE

TAILUKE ETFECY
L, LTV 5

RATIGHAIE OB ACCEPTANCE

Mo outpult signal vo the WSU,
Hevihwer videa or synchroni zat fen
inlorndtion is present.

Tl

Al - Syne Genmerdlor.  Clock Hivider
Chuin 22838080504

6 - Camcra-Timing Lagic £29488 1=-501

£9 - Sy Foroaller. Vided auipol
drive 2294084-503

A6 — Puwer OrdDl1 Swilching
Tupel Yultage Freregulatorsy
Julput Vollage kagulators
FE4naB5- 541

Af- DC-IK converier. Primary
it il lalor driver.  Srloadar
BecLifierc /i ilters F294B86-503

Bli- Haxblen Oscitlaler 22955271

Lass ai camera putpul
depicling sceneg infurgd-
Lion within TV of lens
astenily.

Hurst Casp:

Lurs al mission
critical vidoea,

s

TOR — H-3521 — Log #1705 — TV S/H D38-50A

Desceiptigy:

Accepiance Test Failure
Box Leval
hernal Vac — Hob Envirorment

Excessiva suppiy currear, losb add DLR/camers Tights and Oulput videa inForeatian,

{ouse: Shorted capacitur (14 on Ab hoard.

Correciive ACljpn:
tab towld nat Tind & cawse far sharted Cap-

Consigered randos 130 ture,

-

4 0
Coay bl

{14 remaved and replaced wilh ném capacitar. Product sssuradce
[Reparl & BH3Z1A)



REVISED 10-34-8E

FHEA MY 421

CRETICALITY afr

UNIT ™ _ TV 7L

SHUT | Lt COTW DWG M. YT
CRITICAL ITEBS L15T %}!WM

SHEET  _ 9§ 113 G

TATIINE HONE ANO

- Cepst

FAILURE LFFECT
—. DN_EHD TIEH

BALIOHALE, FOR ACCTPTANCE

Me outpui sigaal te Lhe WSU,
teither videg or synchronization
tnlurmation i present,

NG
&l -

aE -

éd -

b -

yne Generatar,  Clock Ofvider
Chain 2Z7040HN0-504.
Corera=-luniny Layic 22951 1-501
Syne Formattee.  Video oulput
drive 2}R4AB4-4003

Pumar OnsD0 T Swilching

Fapul Yeltays Preregulaburs
Motput Yoltane Heyulalors

ey Has-5a1

OF-I camverier, Primary
oseilltatur wriver, Sccunvary
Rec 1l iéns FEa b Lers P25A50E—L0
Haster Oupillater 224U5027-1

Less ol camera output
depicling scene inlarma-
Lion within FOV of lens
dstenbily,

Morsl (ase:
loss ol mission
critical vidan.

ORERATIDNAL EFFLCTS

Loss of wideo. Fossible lass af wajor mission ohjactives if %M5 plhow is required.

CREW ACTIOHS

[ possible, canbinue RHS aperations veing alternative wisual cues.
CREY TRATHING

Craw should be trained b use possible adlernatives bo CLTV.
MISSIOH COMSIRAINT

Hhere possible, pracedures should be desigaed so Lhey can be accooplished witheut
CCTW.

40



