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TTTFATLURE EFFECT
OH EHD LTER

EpifonalE FOR ACCEPTARCE

Torw bace errors [lit1er) in the
synchrond tation wnformatipn gn the
videa aulput Tine. Wigea infpmma-
i present and conlains Lhe sanp
Lewe baseé errurs.

Il

A1, FPMEAN-504 Sync generalor
Clock Mividar Chatn Prase—Locked
faup.

p2. L9088 1-501 [amerd Tining Logic
Als, 2295527-1 Haster Uscillaler,

{1Vl Heaters

o, il

(1) loss of camera outpat
depicting sceng intorma-
tion within FLY of lens
assenbly,

(2} Loss of cameva wniil
self-heating of cirtuiley

restores aormal operation.

Hucat Lass:
Loesy af mitsian
ceslical videg.

DESIGH FEATURES

The TYC/Lens Asrembly is comprised af 16 elecirical subassenblips: 13 subassonbl ies
are RCA Astro designed ang dabricated viiag standard prinled—yirinit boerd Lype of
capstroction. The remaining ithree Aysesblies, high valtage power supply, pscillatar,
and steppar matars, arg vendar seoplied conponentt which have been specified amd
purihased accarding to KCA Specification Contral Drawings ($00s) propared by engi—
neering and reliability assurance. Specifications per the SCD ave prepared La
estahlish the dasign, perforpsnce, test, qualefication, and arreptance requiremenis
far & procured piece of cquipnent.

Farts, materials, processes, and design guidelines For the Shuitle CCIV program are
specilied in accardance wilh ACA 2295503, This documenl selines the progeam rfequire—
rents For seleciion and conlrel of FEE parts. To Lhe waximom enteal, and corsistent
nith svailabilivy, all parts hove been selected from military specificalions il the
JAH lpvel, as a2 @iaigam, [ oddition 1o the averall seleciion ¢ri Leria, & subset af
general purpose preierred parls hay been defwned by this docunent and Iha RCA Govarn-
ment Syslems Division Standard Farts List. In Lhe case of the CHYS and TTL family of -
mlicrocirceits, devires are screened and Lested to the MIL-ST0-48% equivaleal and
procured under the designalions of HI-RLL/IWG and SHE S4LS from ROA-550 and Texas
IngLruments Corg, resperlively. Parts not wncluded 10 Lhe abnve dpfumenls have Been
uied in the desagn gnly afler 3 sonstandoard sien appeoval lora {WS]AF) has been pre—
pared, Subiified tw Keliability Assurance Engineering (RAE] ana dppi owedd For ute in
Lhe specitic applicatianls) defiaed ia Lhe NSIAF by HASA-DSC.

Wirst-Lase Circoil Analyses have beco performed and docomenled 1gr 411 citcuit
designs to oentislrote Thal swhircieal operating margins axist for all aperating
dunditinns.  The adalpsis was wursl case-in thail Lhe waluwe tor each g the variabhe
parenclers rds Sel Ao Timits thal will drive the outpul Lo 8 maximem for minisn.

A L pmponignd dppl?fa[iun revicw dntl dNatySis was cunducded Lo verify Thar the applied
shress mi @dih pigce parl by Lhe lemperabure exleenes idenlified with eovirommenlal
gg;liEiLnliun tesbing dupy nol escerd e slress deraling values weatified in RCA
FUEINE S

In addilion, an objective examinalion of the design was perfprmad thrpugh a POA and

CUH Lo werify that the IWEAlens assonbly aet specifreatinn anid conlpacluald require—
nearily .
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FALLURE HILE AKD FAILUKE EFFECT
— .. ._LausC {4 [Hp JTEH. EalIONALE FOR ACCEPIANCE
Time Base errors (Jitler) in the (1Y Loss of cawera oclput | DESEGH FESYURES
synchranizatian infgrmation an Lhe depiciing sceng knformi-
vioeo oulpel line. Widea infurga- Lion withia W of Tans AARE BOARL NESICH (A1
br prasent ad ceatdins e same asscmbly.
Line baue @rrors, ; The dasign for the assecravad A} board is constructed Fram laniaated copper—clad
(2} toss ol canera watil #pany qlass sheels (HEMA G-18) Grave FE—3r_ PEA MIL-P—%5561724. Circnil
I selt-hearing o Cwroudtry | commeibioas are made theough printed trae which run Fram poinl tu puink oo the
Al J20A0A0-504 Spne gumeralor restores wurmal operation.| badrd surlacei. Fvery trace Llerminates of dn amiolar ring., Tha anaglar ring
Cluck Divider Chain Phase-Lacked turrpunds the hole in which 3 componeat lewd or Lerminal is located. This ring
1w Yorst Case: . provides a foaling far the solder, easuring good mechanacal and electricg]
dd, 2¢9-6H 1 -00k Comera Timing Logic | Loss of missian performance.  Ils sire and shape aro governed hy HIL—P_556AD 45 dre trace widkhs,
il g, FUGE =) Haster Osyillalos. triLical vidga. SpJeang dad rauling. These requiremenls are rejieraleo specificdl 1y 10 drasing

nules to torther assore compliance. Varmations belween the artwark aaster and the
1inal product {dus Lo irrgqularilies ol Ehe ELCRiNg process) are also conlralled hy
IV Healers drawify noles.  This prevents making defaclive boards From good ariwark. Hales which
hoise ao lead ar Lermingl, bub serve only te electrically intescomnuct the different
board layers, tunbain sbikteh dars Tor mechdnical support and ingredsed reliatlity,

Ihe Lhru hales are drobled Fram 3 drid] Lape thos elwminating the possibilicy ad
human erroe and allowing Liyhl contrel aver hale and ansular ring canferiricity, Jn
Impartant rebishility criterion.  Aftae drilling and coching, Al capper cladging i3
Lin-lead plabed per MIL-5TD-1495. 1his provides far easy add relighla soldering at
the time o) buard asuembly, gven afler parvads of pralonged storage.

HUAKD ALLEHHLY BESIGM (AZ)

A1 roaponenls are installed in 3 nanner shich assures masimum refiabiliLy.
Companent leads are pre-tinsed, allawing tatal wirlting of solder joints, A1 leads
arg lorwed Lo provide siregss reliel and the bodies af large cumponenl s are sLlakpd,
Special wount ing and haad)ing inslructions are included in each drawing required
aflér Final assembly.  Ihe board s coated with urethane which pratects againgl
humsdiby and contamination.

EQAND PLACEHENT

The A1, &2 Loards are securcd 1n the electranics asseahly by gold-plaled

Berp liionm copper card quides. Tovwectioes are nado to the wobher Loard

wilh blind-rsled coaneclurs.  Uiseagagemnl during launch 1s prevenled by & Cover
which spany the board's fres Edyge. .

L h - "-.\-\. '_I.'_:
1Lk NEIT [ \‘ H p—



FHER By, 4234

CRLYICALITY 2i

FALIURE HOOL MHD
) LallsE —— .
Tog bgse errars (Jitler) 1n the
syrciromi I4baan wnfarkation an Lthe
video aulput Tne, Vides inlorma-
15 nresent and conlains Lha sami
Lime Fase errory.

W

a1, ZPMAAD-%04 Sync generalor
Clock Pivider Chavn Phese—Lowked
Loop .

Ad, 2O -5 [amera Timinyg Logic
A2, ZEPNA ST Masler Dscillalor.

Ve lhparers

FAILURE EFTECT
OH_END_ITEH

— - -
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T T T unid /CLh
SHUTTLE CCTv MG MO _ PP3481G-R0G, SOBS
CRIVICAL ITEMS LiST T 2734821-503
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AT |HAE FQIR ACCOOTAMCE

T 0 Lass of rameras aut put

depicting scene intarma-
Lion within FDW ot lens
aitenbly.

121 Less of camera uwnisd
seti=heating of Circuitry

Hgrst [ase:
Lass of missian
crilical widea.

restares noval aperaticn.

DESIGN TEATURES
BARE BOARD CONSTRUCTION [AZ1

The baards are o “walded wire* consiroctron. At Lhe bare poard level this doss not
disdamguish it from a nornal #0 baard eacept that noles whvch will toke weld pins
yenerally are not consecled ta P treces. Only Lbuse pins which bring power anp
ground poLentvals Lo the 10z are an PO, An annuelar ring sucrounds the hoYe in Lie
bodrd where each pawer and ground pim 14 locgked.  These pins are bhen suldered Lo
Lhe trace like any other compocont lvad,  Aside trom this teatwre, all design

B cpnsbroction Lechniques usad in PC woard layoul apply.

BOARDN ASSEMOLY | &2)

The drilled and elched boards are populated with several hundred splderable ar
weldable pina.  Poder and yroeng pins, as well ax compeclor gros, ore selsared in
place.  Oidcreel conponenls fresislors, diodes, capadiiors} are allaches o
bifurcated terminabs, where they are soldered.  Flatpack 105 are welded,
lead-by-Nead. to Lhe Lops of the weld pins.  Altar wilding, cetra leod material is
Lrinmgd oway, Circoil conneclivng wre made whing #1910 AWh aichel neldu wire.  [he
wire 15 Weloed (o the pin surtaces on the baard backerde. A1 wivee welds are goans
usIny & WICHINE whidh vs Lape ariven, s eliminaling thé passibility of masmiring
due ta wperdinr ervor. AT wiring £ Ciroond pertornence 15 Lested prior ko
tun—level installolion. Afier soicessful lestioy, Companenls aré Ltaked 44 rpguiced
by Urawing notes and Lhe d4sembly 14 coaled with wrethang,
The bnard w4 insevied i Lhe hod an card—edge goides, in I saoe manner a6 {he oLher
Pl baarus,

Hig A1 asseminly ¢ a Tvmperdlore rompensdl el vollage cobstralied crynbal oscillator
{TOVCNOD 1hat b5 podihated e o specklicalion tonlvel Ted drowvig bhol establ | shes

thie redquiremients dof periormdnce, desogn, 1est, and gualiivialown ul the unil,  Tha
prioduct assdwrante pigeiboons ol Lhe tdocamenl coantarn bhe pdcal jral rogel rements for
elecbroni s perly il dalervsls ay U Sholtle COIY proygram gmd aGil recerve 10
approval ol DA and NASE-JSD.  Heongnital end elecbrinal inteyrity of Lhe assembly
bxoconformed by Both andlysis Boesign rowiewsd and Vel Tqual i10Cation sl acceplanca] .
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UHIT W ACLA
(HEA Ho. _ 4.2.37 SHUTTLE CIIY WG MG, ZPOal|9-50h, BOR/
CRITICAL [TEHRS LIST LML =503

CRITICALITY £re SHELT __ 4 OF g

FAILURE HODE ARD FATLLME EFVECT
- Chust Y END TTEM EnTIOMALE FOR ACCEPIAHCE o
Pime mgoug perwrs {Jitterd in Lha 11) Layy of cumeras agulput | QUALLFICATION TEST
spnilrsnizaiion infermation on Lhe depicting scens infogrma—
wiger vatpui Ying., Yedee infurma- Lium wikhiin FIW af lens For Quatification Tesl Flow, see Table 2 Tocated at the Frant of Lhis Emoak
1% present dmd runlaing (he sane atsemhly. .
time brdqe erergrs.

{21 Loss of camnera watil
1 self-heating wf circuitry .
Al J2E0-50 Syns generatar reslores normal aperdtion.
Clonk Divider Chain Phase-Locked
Luup. Horst (gsa:
g, 29U -501 Lamera Timing Logic | Loas aof mission
B, #294%02T7-1 Master Dscillatar, crilical wideo.
i, Heat@os
R " ; N [T .
A T L a
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UNIT T¥L/CL A
FHER MO, 4231 L SHUTTLE CCIy IWG NU.  _ 229431505, SDd7,
CRITICAL LTENS LLSI 2294821-503
CRITLLALIIY _ 202 SHEET A of g
TALUIAE MOOE AND FATIURE EFFECT ) )
e CaunsE Y, o o . RAVIOHALE FOR_ACCEPTANCE

Tiwe base errogrs (Jitierh in the
sydchronizatiogn infoarmation an the
widea golpul dine. VYidea informa-
iv present and containg lhe simm
Lok bdse Errafrs.

ve

Al FYUABBA-S04 Syae generalor
flock Bivider Chain Phase-Lucked
(NI T

A, 2294841 -501 Cancra Timing Logic
Ald. 2duns?i-1 Musier Dscillatar.

L leaters

(1) Loss of camera aulput
depicling scene infarma-
Ligun within FIW af Tens
assenbly.

121 Loss of camgra wntil
self-heating ol cirfuitry
reslores aormal operation.

Yarak Lase:
Loss of mission
Critical widel.

ACLEPTANCE TEST

The COTY sysilems® TYCACLA is subjected diractly, wikthout vibrabtion isalators which
Mgt be wzed 30 their nermal instadlalion, to Lhe Fublowiag Lesking:

4 Vybrat

& Thermal Vacyum:

2D-BdHz:
RO-351 1z
A50-760 Mz ;
Test Boration:
Test Leweld:

iun;

3.04 G

8.1 Gros

follows:

123 F:  |wme
257 F;  Jime
125 F; Tlime

3 dﬂiﬂEt—rise from 0,00 G2rhz
fllz

=3 db/1G Dot-sTupe

1 Hingte per Axis

In a pressure of 141075 Yorr, the iempéralure shall be as

ta stablize squipngne plus | haor
ta stoblize equipment plus 1 hour
Le stahlize equipment plus 1 haur

lhe WEACLA may nat have been subjected to the vacuem condilian.

Far Aiceptanrce Test Flow, see lable | Tocaled ab Lhe Fronk of thys bpak.

OU[RALEDMAL 1E5T5

lp order Lo weridy Lhat CCTY components are operational, o iest

heallh or

decoder.

wbilily Lo ronkte vidoa, and the maniioer's abality ta display widao,

Musl werity the

al¥ the conwand related componenls Frum the PHS 14741} panel swilch,
ihrovigh Lhe BCU, Lhrnagh Lhe sync lings Lo the Canera/PRU, ta the CaneradPTU € omcpmannd
The tesl wost alsq verity Lhe camera*s abifity to prodece widen, iha Y5 ‘s

A similar Lest

would be peetormed to werify Lhe MM cpimand path,

Bre-layncti un Brbiter Test/ln-Fdigny Teut

e 05 =l

- Power CCTY Systen,
« Via the FIS panel, seicet 3 moniler 45 deslination and the comera wder

tesl as suirce,

Send “Canera Pover Oa' comsand From PBS pangl.

» Select "Enlernal Sync” gn woaitur.
o Dbserve video displaged on mani Lar .

Note dhat 1f «jdeo &0 monitor is

synchronized {i.e., stable raster] Lhen inis inicates Lhat the camara

15 recetving compasile spnc bram the H0U ana

syne hepaized v oles,

thal the cenicra is producing

- oSend Pan, Tild, tacus, Zoom, 0F, AHD Goedsd ©onmands dod wisvally (& ther

wvia Lhe wwnitor or direct sbservatisn ) vertfy pperalion,
Setect Cownlink 45 destinatinoa and ranera wader test as saurce.

v Obeerwe videu rooted Lo daenlink,
o Send "Comeva Fawrer 0" commdnd wia $95% nanel
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FALLURE WODE AMD
_ ... CAUSE

FATAMRE EFFELT
OH Fuf [TEH

_ RATIOHALE FOR ACUEFTANCE

Time base ervars (JiLkor) in Llha
sychronigdtian inlormation an Lhe
wided oulpul lige, Yidea informa-
13 preseatl ood CONtdins Lhe 5ame
Cing: basa arrors.

g

Al 2Ewani-ad Spnc yenerdtar
Clack Divider Chdin Phase-toc bad

| uup.

Al Fidda 1 -500 Camers Timdag tpgid
AT, 2249527-1 Haster Oscillaluyr,

TV Meaters

1.7 4. JH

{11 Less ef camera outpul
dephcting iceae intorma~
tipn within FOW of lens
aviembly.

(2) Lass of camera untll
self-heating al cirturlry

restgres nomal vperation.

yorsb Case: ]
Less af wission

critical widen.

AA/INSEECTION

Procurcmenl_Cuolrgl - The TWACLA EEEParts and hardware ilbems gara pracured From
appravag véndars and supgpliers. which meet the réequircmenls sel Furth in the CCTV
contract and Qualivy Plon Work Skotement (HE-25993176). Ressdent BLAS persodnel
review all procuresent documents io establish bhe naed For G651 wn selefted paris
{PAL EAT).

Ioconing Jusecskion dnd Slarage — Inconing Qual ity Iaspectiens are mada an all
receiveld materials aml party. Kesults are recorded by bol and rekataed in f10e by
drawing and conirol nusbuers for fulure wreference anmd tracesmrlily. AT EEE parls
ire subjected ip incoming acceptance tests g5 calbag dar in PAL 316 — [acaming
Inspection Test Dnstructions. Ingoming Flight paris are further processed in
dccurdonce with RCA 1846684 - Precondyivaning and Acceptance Regulremenls Far
Electronic Parts, wilh the execptivn thal DPA aao PLHD testing i5 not performed.
Hechanikcal itews are fnspected ped FAL 316 - logwning Lnspection Tastiructioas fop
mechanscal items, PAL 30% - Incaming Quality Conkrob [asgectivn Instiruclion, and

FAL 812 - Procedare for Frocessiing Incoming ar Purchased Farls Designated Tar Flighy
g, Acieplod stens are delvversd Lo Hatersal Cgatrolled Stares and retained

vrdler specilied condilions wntil labrication iy required. MWan-canborming materials ara
held dar Hakerial Review Board [MHBY disposibion. (PAI-3U7, Pal TQC-431}).

Bogrd Asserbly & Test - Prior Lo the ctart af 1¥L boaed assenbly, al) items

ara verilied Lo be corrpct by stock rooe gersonngl, as the itews are accumglaled Lo
lorm a kit. The items ace vecilicd ayain by the operatar who assenbles Lhe kit by
checking against (he as—fwill-parta-list (ABPL). DLAS Mandatory Inspectica Foints
dre designated Tor al) printed Lircuit, wire wrap and welded wire boaros, alus
haragsy comnectors for soldering wiring, crimping. salder splires ang quality
warkmanshaip arior to ceating of the compenent side of toards and sleeving of
harnusses .

I¥ Hepards i

Specifle IO board assembly and kesd instrockions are provided in drawing notes, aad
applicabla desimesis are called oot 1n the Fabrication Pracedure amd Record
(FPR-ZZ9081%] and parts Vist PLZZ9M1D.  These include shuttle TWC ascombly nates
259IBAD, Process Standacd ATV-566 2280881, Procesy Standard — Bunding Yeloro [ape
£28088%, Specification Saldering Z200489, Speciticabion Haws Plats dpplicalian
1060MT, Specifrication  Crimping 2280808, Specification - Bording and Slaking
Z280870, Specitication - brethdane coating ZEHIRIT, Specification = Toching compound
2026116, Specificubion Epgay ddhoesive 2010605, Specilicalian — Harking 2700876,
dpecilication - Workmamshop GDHU3S . Specifiratinn - Banding and Staking 2280875,
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= - UHIT TYC/ELA
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YAILUR HORE ARD
LauSE _ .

fATIUHE EFFLLCI
OH FHD 1TEH

RALICHALE TDR ACCEPIANCE

limg base cerors {Jitter} ia the
synchrontzalion iaformal ion on the
widén sulpot Tine. Videao informa-
i presedl dnd ronlaias the same
tine hase eérrors.

i

il £2%IR0D-504 Spw, generator
Muck Diwider Chato Phase—t schad
L.

Ad, IP4OBBI-501 Comera Jiming Logic
a1y, d3UREE -1 Havier Dscillator.

IWL Nealprs

11} tess of camerd guiput
depictlng greng inlorea—
Vian within FOV af Teny
assenbly.

{Z] Loss of camera wntil
sell-heating of circuitry
restores nonnal sperat ian,

Loss of mission
critical wides.

CAZINSPECTION {fantinuad)

IVL_Asiembly and Test = An open box test ¥s pertormed per TP-1T-22B19, and an
Arcpplance lesl per TP-A1-2204H1d, jacluding vibraiian amd thermal wvaruum. Torques
are 5Ketified and witnessed, traceabilily numbers are cecorded and calibraled bools

arg

gthed prior lo wse. RCA Quality and BCAS inspectians are performed at dhe

canpletion of specified FPR operalions |n accordance with Pal-204, PAE-208, PAT 206
wid Pal 217, OCAS perscand]l wilness W0 bulton—up and critical taryuing,

Vi i mgzembly and Jest - Abter a TUC and an CLA have has been tested individually,
they are maled and a4 final acceprance 1est is performed per TP-A1-2294010, including
vibratoon and thermal vacuum eavirsoments. RBCA and DCAS persoanel nonilosr Lheswe tesks
aid Feview Lhe atgepbance Lest data/resvlts. These personnel al<o inspari for can-

Lurmance atter a1l repair, revork and retesl,

Froparalion ler_ dhipmenk - The TW0 and CLA are scparaled prior to shipment afler
Yabvicabion aml Lesiing s complete. Each is packaged according ta CLTY Letter A0
and 7ML, Process standard 1or Packagrog and Handl ing guidgelines. all related
dgummenlolion including assembly drowings, Farts Ligsl, MSPL, Fesk Dakd, ele., 1%
yalherwl and held io o docuneatatian Talder assigmed specifically do gach assenbly,
oy 1olger b8 relained for refergoce. 4An EIOF i prepored tar each asseably in
didiirilanre w10 Lhe requiremants ol WSE-ZJRO) 16, BCA QO and DCAS persomnel wilness
Lratvig, poibaying, packing, and warkioy, and review Lhe bLLDP tar conpleleneyy and

dviurady.

4141z



REVISED 10—14-86

IHEA HO. _ 4.2.3)

Cudltcan LFY __ 2f2

SHUTTLE L0y
CRITICAL LTERMS EIST

UNET  _I¥CACLA

OWG HO. _ 220481050, ROGS
LEMAA =507

SHEET g oF 3

" TAILURE WOOE A
Lausk

FATLURE ETSLCT
4H £t [TEn

BAIJOHALE FOR ACCEPTAHCE -

Fime Lage errars flitter] ia the
synihronidabion infuredlicn on bhg
wideo dubpud Teme. Wides inlorma-—
is proseat and containa Lhe sane
Lo Lave errars.

(R

Al Zobadil =304 Syl generalur
Clock Divider Chain Phase-Locked

[ RTLTI T

Ad, ZMHAT-500 Lamera Timiag Logic
B3, 22995871 Hasber (Oscillatur.

1V Healers

IRl

(1) Loss of ramera aubpuat
depicting scene 1nfurme—
Lign witwin TOW afF lens
assembly.
L]

(€} Lusy ¢f camera uniil
self-healing ol circuttry
retsleres sarmal operetian,

Horal Cese:
lns_\s of mission
criticdl viden,

HOMWE

4113 oo oA
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HIVISED |0-14-HE

N IR NI b Y v

IATURE HOOE AnD
) Lo Lawsl L L ;
Time bate erreors (Jitler) in Lhe
synchronizalion infarmalion on the
vides oulpul line., Vides indorma-
12 présent and rontain: the same
Line Base @rcars.,

vl

A PANASHD-A0A Sync yemeralor
Clen b woder Chgin IPnase=Locked
luap.

A FPIAARE-S00 Lavera Dimsng |agic
A, 2POREEY-1 Matker Dscidialor.

ST Healors

U

.

will  _IyCAQlA

EHITLE CC1W WG MO, __ TPOAR Y-S, S(P7

CHITICAL D1IeS LLSI _EFMEI-RET
SHLET 0y [T

EATLURL EIFECT

Iy Loss ol casera gutpul
depiciing scene inlorma-
Lian wilhin FOVM ad lens
assembly.

[} Loss ol camera wnlil
self-hedbing ol Circuslry

dorst. Cass:
losy ol missian
crilical #idea,

:ﬂ'

— — UH EMD ITIH .

restarés normal vperation.

HATIGHALL [OK ACCEPIANCE

"QrERAVIONAL LFFLLTS

Lass uf widen. Possvblo loss of major mission abjectives 41 RMS albow in weeujred.

LELY. ALLEOKS

[r pussible, conlingg WHS pperdlians dsing allernative viswal cuis.

CHEW TEAINIKG

Crew should be trarned Lo wuse passible 2Tlernalives bo CCIW.

ALSS 10 CONSERAINT

Where possible, procédures shoulsd be desigeed so they can be accomploshed wibhonl
CCTw.
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