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UNIT T¥C/HLA
41 6.1 SHUTFLE CCTy DHG HO. _TZEEﬂﬂiﬂ-ﬂIE.iﬂﬁf

LRITICAL ITEAS LIST -
SHEET 1 OoF .

FHEA HO.

LCRLTLIEALLTY 2r3

FATLURE PH].TE AHD FalILRE EFFELCT
CANSE w—OH [ND ITEH _ CBATIONALE #DR ACCEPTANCE

Lens motian dunctions of zoam, DESLGN |EAILRES

favuy, and iris, do rak respond bo

Cormands, (electrical failvre). \ The TVC/Lens Assembiy is camprised of 16 electrical rubassemblias: 13 subasreablies
[nability te cantrul aré RLA Astro designed and fabricated using standard printed—circuit board typa of

s . focus, zoom, ar iris. Lanstruction. lhe remaining threa azseoblips, high volbage pawar supply, oscillator,

Al 2254BB0-503 Stepper Hotar Drive and sieppes molors, are vendar sopplied componenis which have been specified and

A2 22348815301 Power Supply Command Hh[il_iﬂsg! , ) purchased according to ROA Specification Contrnl Orawing: (SCDs}) prapared by eagi-

Receivers Lass of mission critical nerring and re1iah?lity assurance. Specifications per the S(0 are prepared to

canerd wideo. eslablish the design, performance, test, qualification, and acceptance requiroments
for a procured piece ol equipnent.

Parts, makerials, processes, and desigs guidelines for the Shuleie CCTV Erogran arg
specified in accordance with RCA 229R503. This document defines bhe program require
ments Jor seleclion ond coairol of EEE parts. To the maximun entent, and cpnsistant
with availability, a1 parts have bepn seloclad From military specifications al the
JAH Jewel, as 8 minioun. Do addition o the everall selection Lriteria, a3 subsgt of
qeneral purpose preferred paris has been definad by ihis decusent and bhe BCA Gowarn-
went Systeo: Bivision Standard Parls List. In the case of the CHOS and TTL family of
microcirivils, devices arg scroened and tacked bo the MIL-STO-BO3C equivalent and
procured under ihe designaticns of HI-REL/ D and SWT 5405 drom RCA-SSE and Fevas
Instruments Larp, respectively. Parts not included in Lhe abowe docunents have been
vied dn the design only after a nonstandard ¥iem appraval torm (WSIAF} hat beep pre-
pared, submitled 1o Reliabilidly Assurance Enginéering (RAE) and approved for use in
Lhe specific applicationis) defined 1m the NSIAF by HASA—JSC.

Worst—Lase Circnit Analyses have been perforued and documented for atl circuit
designs Lo demopitrale that sufficianl aperaling margias exisl for all ocperaling
conditigas. The analysis was worst casa-in Lhat the value far each of the variable
paramebers was sel to Timits that will driva the putput 1 2 masiswm or oA mun )

A Companent applicalion review ans analysis was corductlad Lo verify that the applied
sleess on each piece part by Lhe Ltemperalure eaxlremes ideniilied wilh enviroanental
qualification Lesting does nol exceed Lhe siresg derating valves identified in RLA
2295503,

[n addidian, an abjective €xaminalion of the desviyn was perfpraed hrough a PDR and
CUR to verify that Lhe TWCAlens assembly met specification and conbraciual requirg—
Mmenbs.
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Ui TCAHlA
fHCA KO, AV B0 SHUTTLE CCTw - G He.  _J2U4RMO-SBA . S00S
CRITICAL 1TEMS L1ST —L2RID-5A2
CRITICALITY FAF SHEEY ___ 2 113 1
FA[LURE oDE and FAILURE EFFECT
CAUSE O EHD [YEH BAFIOHALE FOR ACCEPTAMCE -
Léns motion Fuactians of room, DESIGH FEATURES (Continuad)

focus, and iris, do ook respod Le
comnands, {electrical failure}.

HLA

Al 22940P0-504 Stepper Hakor Drive
A2 2794681 -50V Power Supply Conaand
Herelvars

Inabibity to canlrol
focus. Zpom. ur iris.

toss of missien critical
tamera videa.

BARE YOARD CONSTRUCTION [AX)

[

The baards ara of "“welded wire” constructian. AL the bars baard Tevel ihis dars mat
distinguish it Frow a neroal PC buerd except that boles which will take weld pigs
generally ave not connecied to PC traces. Oaly Lhots pins which briag power and
qrgund potentials ta Lhe ICs are gn PCs.  An annular ring Serrounds the hold in Che
board where each pawer and ground pin it lpcated. These pias are then saldered bo.
the trace Vike any ather component lead. Aside froa this Feature, #11 design

& construckian techniyues wsed in PC board bayout apply.

BARN ASSEMBLY (A1)

The dridled aad atched boards are populated with several hundred solderable ar
weldotle pins. Pawer and grovnd pins, as wab! ai connectior plns, ére soléered in
tace. DMiscreek componenls (resictors, diodes, capiciters) are aldached to
ifurcated terminaly, where they are salderad. Flaipach ICs are welded.
Tead-hy-lead Lo iha tops of the wald pins. After welding, extra locad material is
trimico awap., Circeil comections ard made wsing #30 AWG nickel weld wire. Fhe
wirg is walded to tike pin surfaces an tha board backside. Al wive wolds are dans
uing & maching which i5 tape driven, thus elicinaling ihe possivility of miswirwng
due Lo operatar srrar.  &11 wiring & cireuit performence 3s tested prier io
box-lewel installativn. After successful Lesting, tampanants are staked as required
by drawing notes and the assendly it coated with urethane.

The hoard #s insertad in the box oa card—adge guides, in the same manner a3 bhe olher
L boards,
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FHEA Hb. 4.1.6.4

CEITICALITY &2

UNIT  _TWCAMlA

SHUTTLE CCTY OWG NB. _ 7794819-506 . 508/
CRITICAL [JEMS LIST —eoi20-502 0
SIEEYT __ 3 . OF -

FATLURE nODE AHD
CaUSE

FATLUAE EFFECT
OH EHD 11EH

EATTONALE FOR ACCEPTAMCE

Lens mation fFunctions af zeom,
lacus, and iris, dao nat respond to
cavands, [electrical failurel.

HLA

Al ZMaAH0-50 Skepper Motar Drive
A2 JRUSHY-SB ] Puwer Supply Command
Heceivers

g

Frghility to cantral
focus, Zoow, or irFis.

Less uf mission critical
cangra videv.

DESIGH FEATMRES dCuntinued)
BARE BOARD BESLGH (A2}

The d:si?n for the asspciatad hoards A2 are consirucked From Faminated

copper-£lad epaxy gliss sheats (MEHA G-10] Grade FR-1), PER HIL-P-55617A. Circuik
Cooreclions Jre mede Lhrough pringe¢ traces which run from point €0 poiat on the
bBoard surfates. Every Lrace terminates ot an annular ring. fhe anwlar ring
surrvunds the hole in whick a component tead or tewrminal is ecated. Fhis ring
provides a foating Far the solder. ensuring guod mechanical and electrical
perigamance. Ity sice and shape ars governed hr HIL=-F=35E40 a5 are trace widths_
spacing and ruvting. Thesa raguiresent: are relterated spectFically in drawing
neles Lo further assure compliance. Warlatisns betwean the artwork master and the
Final product {due to irregularities of ihe stehing process) ara also tonkroklad by
drawing notes.  This grevents mabhing defective boards from good argwork. Holas which
house no lead or Lerosinal, but serve anty 1o electrically indcrconnect the oif Ferenk
board layers, .onlain skitch bars for mechanical support and increased rediability.

The Lbru holex are drilled from a drill tape thus eliminating the pnisihililr of
human error and allowing tight canlesl guer hale and amular riag conceatricity, an
impartant relishility criterian. After irilVing and etching, 411 copper cladding is
tin—lead plated per HIL-SID-D4Y5. This provides ftor easy and reliable solderiag at
Lhe vime uf board assembly, even after perinds af prulonged staraga.

BARD AZSFHELY DESIGN (AZ}

ATl components are instaltled in a qanner which asswres naxiowe reliability.
{ompunent leads ara pra—lianed. allowing tatal wetbing ot solder joinli. AN leads
drg turmed Lo provide stress reliet and the bodves of large compunents are staked.
Special mouating dnd hasdling instruclions are included ¥0 each drawing required
after final assemkly. The béord i5 caabted wikh urethane which protects againse -
bunidity and contaminalion.

BOARD PLACTHMONT

The busro 15 secwred oo the electronics asseahly by

yold-plated baryblivm copper card guidas. Connecbians are made tn Lhe sotheér board
Wwillh blind-maked connectors. Dyvsengagement duriog 1 aunch is prevented by a Caver
which spans the koard's free edge.
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VHEA M. 4.1.61

CRLTLCALLIY K

SHUTTLE CCTV
CRITICAL ITERS LIST

NI T IR
DuG MG, 27940)9-506, 50075

SIEET L | IJF b )

FALLURE HOOL AND
CASSE

FALLURE EFFECT
O EfDITEA

RATIONALE FOR ACCEPTAMLCE

Leng moticn Foactions of anos,
forus, and iris, de nob eespond to
conwands, {eVectrical Failure),

MLA

&1 2204830-504 Stepper Motpr Orliva
AZ 2294688 1-504 Puwer Jupply Tommdnd
Receivers ’

InabiVity Lo cantral
focus, zoom, or iris.

Lass aof mission <ritical
Camera vildes.

QUALIFECATION TEST

Far Qualification Test Flow, see Table 2 located ab the Frant of Lthis bouk.
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7 UNIT _ TYC/MLA
FHEA 1D, A.1.6.% SuITE CETY DWG HD. 2294813506, o6/
CRITICAL 1TEHS LIST osanal-sz
CRIVICALITY K SHEET S Or 9
FAILLRE WIDE AND FAVLURE FFPECT
CAUSE on. END.ITER _ RATIONALE FDR ACCEPVANCE
Lens mokion functions of rpom, ACCEPIANCE TEST
forus, and fris, do nnt respond ta .
commgnds, felectrical failpre), Ihe COMV syslems* TYOAHLA is subfected divectly, withoub wibratien isolatsrs which
Inabibkily to coadrol mighi be used in iheir nemnal iastallatisn, to the dallowiag testing:
HL& furux, zuom, or irig. .
Al Z294880-E04 5tepper holor Orive & Yibragiogn® 20-H0Hz - 3 dﬂfﬂﬁt—rise from 001 Esz:
AZ 7264801=501 Pawer Supply Coomand | Worst Cass: &0-350 Hi; 0.04 G-/Hz
Recoivars 1 Loes al mission critical . 15d-Tud Hz: -3 48710 Oct-slope
camara vides Test Duralion: | Hinute per Axis
Test Laval: 6.1 Grns

# Thermat Vacows: In a pressure of 11073 Jorre, the tempevalure shall be as
Tollaws:

125% F: Time Lo stablize equipment plus | heur
25° F: Time ta stabllze equipmeat plus 1 hour
125" F: Time to stablize equipnent plus | heur

The TYCAHLA may nat hdave besn subjected te bhe vacuum condibion.
For nLLept4h:g T1est Fhow, see Table ¥ lucaled al the froat af this beak.

QEERATIONAL BESTS .

In order ta verify that [CTY components are aparational, a bast mwsti weerify ibe
heallh wf a1) tha cowmand welated composenis from Lhe PHS (AYAL) panal switch,
threough Lhe ROU, dhroogh Lhe syne tisee ta Lhe Camera/PTY, Lo tha Canera/PTU {omeand
decoder. lhe test oust alsa veridy Lhe camera's ability tp produce video, Lhe WSU's
sbility Ip rowte videa, and the menitor's ability Lo display vidan. A zimilar Eesd
would be performed Le verify the HOH command patkh.

Pre-Lavach an Orbiter Fest/Io-Flight Tesl
Pawer CCTY Syslem.

I.

Z. Via the PHS panel, sslact a monitpr 3s destinatioa and Ltha caivera unber
ezl as squrce,

A Gend "[amera Power Ga™ comsasd From PHS panal.

4. Select “Exiernal Spac™ on manitor,

h. Observe widen displayed on enitor. Hote Lhat 3f video on woaibor is
synchronired (i.e., stable raster) then this imdicates that che caDsri
is receiving ronpasite sync from the R(U and that the camera iy producing
syachranized wideg.

L. Send Pan, Tilt, Focus, Foom, DNIR, AND Ganma conmands and visually {elbher
»ia Lhe munitar or direcy observatian] verily vperabion.

1. Selecl downlink ac deslinalion and canera under btest as svurce.

B. Obverve widep rouled to dewnlink.

0. Send "Camera Ppeer DEF" Command via PHS panel .

W Beprat Sleps B othruogh 9 eacepl iszue commingdy via Lhe MOH conmgnd path.

DHa iR They prowes that Lle COIV equipment 1y opecalionad .
Loyt f'.l-'l_\j. |-..l T

. F - F
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FHEA WO, 4.1.5.]

CRLILCALLNY L

WRIT _ [YLAHLA
WG NO. -

SHEET __ & _ _ D;

SHUTTLE ECTY
LRIT1CAL ITEMS LEST
-9 _

FATLURE HUDE AND
CAUSE

FAILIRE EFFECT
g EMD JYEH

EAl{GnALL FOR ACCEPTANCE

Léns mation funclioms ol 2amm,
focus, and dris, do not respond ip
tamnands, {(electrical failural.

A '

Al 2194880-504 Stepper Hotor Briva
A 24881501 Pewer Supply Cosmand
Heceivers

[nakilily Lo cantral
{orus. Ioom, & iris.

TN
Lass af métsion criktical
camera videa.

QA JHSPECTION

Procurement Contral - Tha TVE/MLA EEE Parts and harduase |bems are procured from
appraved vendors ard suppliers who meel the rdquiramsls set Forth in the CCTY
contract and Quality Plan Work Statemeal |WS-2593176). Resideai BCAS personngl
review 4171 procurement documenis to estaklish ke need for G5T un xelected parts

(PaI 517},

Incomi i - Inconing Quality inspectiong are mage on all
received ouberials aad parks. Resulls ace recordod by Yot and relaingd in File by
draving and contrel aumbhers dar futuee reference and traceability. A11 CEE parts
are subjected bp incoming dcceplance tesds a3 called Tor inm PAL ;IS = [ncoming
[nspection Fest Instructions. Encomimg Flight parts are Further pracessed in
accordance with ACA 1046604 — Preconditioning and Acieplance Aequirenents for
Electronic Parts, with Lhe exception thak OPA and PIND Lesting is nnk performed.
Hechanical itens #re inspecied per PAL 316 - Incosing Inspection Jnslructioms For
nechanidal items, PAL 105 — [oacoming Quality Lanleal laspeciian Insbruction, amd
FAl &1 - Procedure for Pracessing [ncomiag or Purchased Parts Oesiguated for Flight
Bsp. Accepled items are delivered 1o Material Contrelled Stores and reteined uader
specified condiligns unki) Tabrication is required. Won-comforming makerials are
held 1or Haterial Review Board {MEB) dispasitian. (PAL-107, PAI IQC-511.}

Doard psseably & Test - Prior to Lhe start of HLA beard assembly, a1l idems are
verified tg be correct by stack roanm persunnel. ds the stems are occumulated Lo
farm o kit. The items are varitied again by the operator who assembles Lhe kit by
thecking ageinst ihe as-built-parts-list {ABPL]. DCAS Mandetery [nspection Points
arg designdted for all printed circuit, wire wrap and welded wire baards, plus
harness connectors for seldering wiriag, crimping, seluer splices and quatily
wirkmarship prier ta coating of Lhe companent side of baards and slesving af
harnessas.

H.A Boards

Specadic instructions are given in assembly drawing notes and applicable dociments
called avl in Lhe Fabrication procedere and record (FPR-230700BY and Parts List

FL 2307088. These include wire comaection lisl 2295902, Nates - wide angle zoto
Tens ansy 2300191, Frocess Slandard — bonding staking, pattisg, encapsulating
228001, Specification - Urelhane prolective costing 2280877 nd Hﬁrr;unship Sgec
[0 A 35
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FHEA . _4.1.61

CRITICALLYY Lre

| UNIT  _FYC/HUA
OWa WO. 2294819506 506/
_2334820-502

SHEET 3 oF 5

SHUTTLE CLTv
CRITICAL ITEMS LIST

FAILUKRE HODE AHD
CAUSE

FAILURE EFFECT
ON £KD 1TEM

E

Lens mobian funciions of zaom,
forus, and iris, do not respund {fo
vammends, {(electrical Tailure).

HLA .

Al 2¢944B0-504 Stepper Molor Orive
A Zd99481-38) Pomer Supply Comnand
Rerarwers

al37k

Inakility o cankrol
facus, zoom, or iris.

Horst Case:
Lois of mizsion critical
Camara vided.

03/ [HSFECTION {Cant iaued)

HEA Assembly_ @ = & oapen bow test bs performed per TP=[T-230MIBA, Acceptanis Tesk
per 1P-AT-2307084. forques are specificd and witnessed, traceabiVity muobers are recarded
ard ralibrated tacls are checked priar te use. HRCA Quality aad DCAS iaspecLions ara
performed at the complation of spaciFied FPR gperatians in accordance with PA[L 2,
?ﬁl—k@ﬁ. FAI-Zi? and FAI-442. OCAS pergsansel witness WA botton=op and critical

Groguing.

TMOAHL S — Aftar 3 TVCAMLA havd bean Lesked iadividualtly, they arg mated and

4 Fingl scceptence test is performed per TP-AT-3294819, including vibration and
ithermal vacuwn anvironaents. RACA and DCAS personnel monitar these lesis and review
iha acreptance Llest datasresults. These personned also imspect after all repawr,
rework and srtett.

freparation _far Shipeenl - The TYC and HLA are separated prior te shipment after
tabrication and tesling Is complete. Each is packaged actording to CCIV Letter 80K1
and 2240746, Pracesis standard For rackigisg and Handiing guidelines. 411 relaled
docusientalion inchwling ossembly drawings, Farts tist, ABPL, lest Data, elc., is
gathared snd held in a docuwcentation folder assigoed specidically 1o each asseshly.
Tais folder i35 relalned far reference. An EIDP is prepared for each atsembly in
accerdance wilh the reguiremests of US-2843176. ECA I anp DCAS personne] witness
crating, packaging, packing, and marking, and review the ELOP tar completensss aod
acCuvaly.
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UHIT _ Ty(/MLA -

fEn mn. _H1ED

CAITICALITY 252,

SHITTLE CCTW BHG 1. 2B 19-5
CRITICAL 1TEHS L1457 £EMBA0-502
SHEET d nF 9

FATLURE MODE AND
: CISE

FATLURE EFFECT
gt FHD TTEM

lens molion functions af zoom,
tacus, and iris, da nat respond fo
ommands, (eleckrical faidlured.

1A

11 2254860-504 Biepper Mobor Brive
W F294807-501 Fower Supply Commend
leceivers

I 'H

Inability to control
focus, 2oom, ar 1ris.

Lass of mission critical
camera vided.

— -

c—rimmae - --BATTQHALE FOR ACCEFTAHCE .. . _ __
EALLURE HISTORY :

TDR H=-353b Log #7130 HLA 5/ND3 1=504

Description: Prelausch Fesi Failure Box Level dmbient Envircnacnt, Zoom Fonckion
doesn't operate praperly — Ref HASA weport DRICAGO3N.

Causg: Intermitient zoom fonction could not be duplicated.

forreciive Artipn: Spriag tentions wire readjusled to specification limiks; this
oy have been a conlribulory dactar. Unib was retested, including f1ight AtCeplanca
wibration and thermal-—vacvum, «ith ap anomalies. Incorporates ECM CCT A93. '

Yok Y¥350 Log #0609 M 5/N023-502

: Acceptance Test Failure, Box level, Tnermal Yac-Hot envirommeeat.
Irés function stlalled at %" and 1ris ring chatters.

Cause: lemp-lock material waadverlantly Yetr in lens assenbdy by vendor, alss
spriny lorce set Loo high.

Carrevbive Actign: Spring tensians were adjusied Lo new lower torgue requirement
per FPR. HNew thermsl test For Tans assemhlies during walegration testing 1o
preclvde noted Tailore. .

144
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FHEA M}, _ 3161

CRETICALITY 2id

UNIT __IVC/HLA
SINFTLE CCTV WG KD, _ 27519500 S0BS
—ir9aR28-50

CRITICAL ITEHS LIST
' SHEET Fl OF 9.

FA[LURE HOOE AHD
CALSE

FATLURE EFFECT
g8 END ITEH

EATINCALE FDR ACCEPIANCE

Lens motion Junctions of xoom,
facws, and iris, do not respond to
comuands, {elecirical failuraj.

Hi&
1 22040R0-504 Skepper Hotsr Drive
A 2292081501 Power Supply Conmand

kecaivers

UK

[nabkility ko cantrol
focus, fapd, or ATEE.

Worst Case:
Loss of mission eritical

tomerg vhdep,

DEERAFIONAL EFFECTS

Loss of vides. Pussible Vess of major missias objockives if RHS elbow is requirad.
CREW ACUIONS

iF passible, continue AHS operation: using alternative visual cues.

LREW VRAINING

Crew shauld be Erained ko usa pocsible alteraatives ko CCTV.

HLISSI0H {ORSTRAINI

Where possibla, proczdures should be desioeed so Lbey can be accompl ished withowt

£CTv,
i

01 R A A VIR LN



