REVISED 10-314-86

UNET _ TYL/wlaA :
SHUTTLE CCTV NwG Mo, MBS hE SORS

CRITICAL ITEMS LIST -
SHEET | oF 9

FHEA D, __5.3.8.1

CRITICALITY rird

FAILURE MDOE AMD FATLURE EFFECT '
CALSE : OH END 1TEN AATIOHALE FOR ACCEPTANLE

wt motion Functions, aopm, fecus, § Inability ip r.unl.rf'l DESIGH FEATURES

W oiris, de not respand ko focus, zoow, or #ris.

mnands (&lacirical Fallere), The TWL/Lens Assembly is Comprised of 16 slecirical sobacsenblies: 11 subassemb] igs

¥orsi Lase: are BCS Axlre designed and fabricated using stardard printed-circeit beard typa of

A Lozs of missian ¢ritheal constrection., Fhe rnliining thrae assenbliss, high wvaltage powar supply, sscillatar,
Stepper Hotor Drive. videa. and sieppar malers, sre vendor supplied compoaents which Rave been spu'rﬂed and
1304880504 purchased according to RCA Specification Comirol Brawings [5CDs) prepares by sngi-
Fower Supply. : neering and reliabllity assurance. Specifications per the XD are prepared Lo
Comnang Racaivers. establish the design, performance, test, gualification, amd acceplance riquiremsnts

Z2299861-501 for a pracured plece of agqulpment.

farts, matariabs, processes, sand design guidelines far the Shutile COTY program are
specified i accordance with RCA 2295503. This docunent defimas the program require-
raals far seleclion and contrpl of €EE parts. To the wawleum exiesl, and consitbent
with avalbabidity, all parts hive Meen selected from mililary spacificatiods at the
A4H Vaval, 25 & misimon.  1a axddition to the overal) sedection criteris, s subset of
general purpose praferred parts has besn defined by this documant and the RCA Govern-
neat Systams Divishon Standard Parts List. s the case of the CHOS and TIL fanily of
micrucircuils, ¢evlces are screened and tevted te the HEL-STO-BR3C aquivalent amd
procured uader the desigeations of HE-REL/WY and SHC 5405 from RCA-550 and Tenas
Instruments Corp, respectivedy. Parte nob tacluded in Lhe above docusments have beem
wied in ths deslgm on r afker 8 oenstandard item approval fovw (NSIAF) has besa pre-
pared, submitled to Reliabillty Assurance Englneering (RAE) and approved lor use in
the specilic application{s} defiped in Lhe Hgl.l,l' by RAaSA-J5C,

Worst-Lase Circwbl Analyses have been perforwed and documented for all circuit
decigns to demomstrate that sefficieat oparaling margins exist lor all & eraLing
canditions. The analysis was worst case-in tbal the value for each of tEe variakls
parameters wihs sgt b0 Hmlts thal will drive the output ta & manimun {&r wininum},

A Lgmponent ll:ﬂiﬂtlnn review and analysis was conducted to variFy Lhat the applied

ELrast on each phece part by Lhe temperature extrenss sdentdFled with environmentis]

g;ﬂil’iullnn testing does not pucesd Lhe stress derating values idenbilind in ACA
65073,

In addition, an asbjective examinatiion of the ﬂﬂi?n was pevformed Lhraugh a PER and
COR to verify that the 1VL/lens 24senbly mel spocllicalion and coatracleal requira—
manks.
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REWISED 10-14-04

FMEA MO. _ 5.3.8.1

CRITLCALITY 2id

FALLURE MIDE AND
CAUSE

FATLURE EFFECT
OH EHD LFEH

ens matios functions, room, focos,
nd iris, 40 sot respand ko
omnands [(sbactrical Failucs).

L4

1 Stepper Hutor Grive.
229d8BB-504

2 Power Supply.
Conmand Recmbvars.
229458 7-50 1

40R

Inability to conkral
focus, agom, or iris.

Loss af mizsian critital
video.

UHIT TWC/YLA
SHUTTLE CCTV | DG HE. 2204814506, 508
CRETICAL JTEMS LIST - -
SHEEY __7_  OF g
EAFLONALE fOA ACCEPTANCE
DESIGH FEATURES AContinued)

BARE LDARD DESIGH (AZ)

The design of the associasted 42 board ix contirucled From laminated cogper-

clad wpamy glass aheets {HEMA G- 18} Grade FA-4}, PER MIL-P-S5E17A. Lircuil
connections Ars mada through printed traces which rum from point o peint on Lhe
board swrfaces. Ewery Lrace tevminates at an aenular ring. The 2naular ring
werrmunds the hale | whith a compasent léad or teminal is located. This ring
provlday a footing Far the selder, ensuring good meckanical and elecirical
performance. [Els size and shape are gaverned by HIL-P-35640 ax are Lrace widths,
spacing and routing. These requiresenls are feilecated gpeclfically in drawing
notas ta furthar assure compliance. WVaclaklons betwsen the Artwork master and Che
final product fdue te Frregularities of the eteklng process) are atse cankrelled by
drawing notes. Thiz pravents making dafective boards from good artwerk. Holes which
house no Yead or taeminal, but serve only to §lacerically intercanmect the differest
baard Yayers, contain skibeh bars for nechanical supparl and dncreased reliability.

The thru hales are dril¥led from & dril) tape thus eliminakimg the possibility af
human error and altowing bight Cconirad over hole and annwlar rleg concentricliky, an
inpartast reliabblity criterion. After drilling and wtching, all copper cladding is
tin-lead plated per AIL-5TD-Y495. Fhis provides lor sasy aad reliable soldaring at
the Lime of board assembly, even after peripds af pralengad ataraga.

BOAAD ASSEMBLY DESEGN (AZ2)

All componeats are lnstalled §in 2 manser which assurer maxinm reliakilgy. . -
Cawponend Tsads ‘arg pre=tinned, allowing total wetting of solder joiacs. ATT leads
are forwed Lo provide stress reltel and the bodles of large components are staked.
Specia) wouating and handling instrections are Included in each drawing required
after Final assembly. The board |5 roated with urethane which pratecis againat
humidity and costanination.

BUARD PLACEMENT {AY, A2}

The Al and ‘A2 boards are secured in the electranics assembly hz gold=-plated
berylliym copper card guides. CLonnections are made to the spther board with
blind-makad conmectors. Dispagaqoneal during lawnch §s prevented by a cover
which spans the board's free edge,

5104 ..
P~ UII.LE ) —



REVISED 10-04-Bé

' WIT _ TW/WLA
Frea b, _ 5380 SHUTTLE LCTY DHG KO, 2294819-506 508/
) CRITICAL ITEMS LIST 23Upe-s03
CRLFLCALITY 2/z SHEEY _ ]  oF _ 9
FALLURE HODE AND FAILURE EFFELTY
CASE OH EMD ITEM — BATIONALE FOB_ACCEPIANCE
Lens makiaon functions, roam, forus, [nability Lo contral DESIGH FEATURES [Conkinuwed)
and iriz, do mol respoad to foLus, Ioom, or jris.
commands {electrical fallure). PARE POARD COWSTRUCTION (A1)
borst Case: )
WLA Loss of mlssbon critical The board 15 of "weldegd wire™ construction. At the bare board level this dues mil
Al Stepper Matar Orivs. - widea. dislln?uhh. it fron & normal PC board axcapk that halas which will kake weld pias
2294400504 genevally are not cermected ta PC Lraces. Only Lthosg pins which bring pomer and
&2 Pawer Supply. grownd potentials to the 103 are sn PLe.  An annular ring surreunds the hole in the
Cammand Aeceivars, beard where sach power and ground pia is Yorated. These pins are bthen saldered to
2AU4EB81-50 the Lesce 1he diy ather compansnt Yead. Aside Frem this Fealure, 211 desigs

B construction techmliques wiaed In £C board layoat apply.
AARD ASSEMBLY {AD)

The drilled and elched board is popu'ated with several busdred solderzhle ar
weldable pins. Powar amd graund pins, as -ell as coanecler pins, are soldered ln
ﬂ'lte. Discrest conponenks [resislory, diodes, capacitarsh ard attached to
ifurcaled Lyrminales, whars they are soldered. Flatpack [Cs are welded,
laad=-by-1gad,te the Lops of the weld phns. AFLer welding, ealra 1ead satlerial is
trimmpd away. Circult consectiens are made wiing #30 AME nickel weld wire. The
wireg ixs welded to the pin surfaces on the Bodrd backsios, AlT wire welds are done
uvsing & maching which iz Lapas driven, thas eliminating the possibility #F oisuiring
due ia sgerator errgr. All wiring & circuit performance is tesied prior ta
box-Tevel installacioa. Aftar succassful besting, compensnts are staked as required
by draming nokes doad (he Assembly 13 coatied wilh urethane.

Thas baard is insertad im the bow op card-edge guldes, in the same mANART 1A% tha othar
PC boards.




REMEISED 1D-14-85

UNLT | TCAHLA
FuEA ko, _ 5381 SHUTTLE CCTV WG B0, Z294R10-B0E.SOA7
" CAITICAL ITEHS LL5T 2107040-503
CRLTICALITY 212 SEEY __ 4 2 OF __ 9
FALLGHE WHIE AMD FATLMRE EFFECT
— {AUSE OH EHD LTEH BATIOKALE FOR ACCEPTANCE
Lens motion fuschlisens, zoam, focws, | Inabllity bte central QUALKFICATION TESTS
and bris, do net respand Eo facws, zaon, or iris.
comwands [elackrical fabllurel. For Qualification Test Flew, see Table ? located at the front of this book.
Horst Case:
dLa Loss &f mission critleal
A} Steppar Motar Brive. ' video.
22948480-504
B2 Power Sopply.
Comnund Recelvers.
2454881-500
k-196
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' ' REVISED Y0-04-06

- W17 u_m.ihlh
; A8 . SHUFTLE CCIY MG N0, 2204818 506 S8/
MEA 1O - CRITICAL LTERS LIST 2307068503
- SHEET % OF 9 __

CATRICALITY £

A FALLURE EFFECT
f ILIJHEMHMSEE we OM EB0 FTEM HAFIONALE FOR ACCEFTAMLE .
Lers motion fumctiens, zoomw, focus, | Enebility ko condrgl ACCEPIANCE TEST .
and iris. de nat respond Lo focus, room, er iris,
camands [electrical failere). Ihe CCTY ayctemt® WAA i3 tubjected dirpctly, without vibration isolaters which might
L , be wsed in Uheir normal iastallakion, bo the following Lesting:
HA L1gss of missien criklcal
Al Stepper Hoter Drive. vidas, + VYikraliosa: HO—f0Hz ; 3 dﬂ-fﬂﬁl-riie from 0.01 GZ/He
229400 #-584 Bi=150 Hz; 0.04 I* My
A2 Power Sapply. ' _ ISD-T50 Hr; -3 4B/13 Det-slope
Command Receivers. Test Durakioa: 1 Minute per Axix
229a801-501 Test Lewel: E.0 Grms

¢ Theraal Vacuwm: In & pressure of T4] s Tarr, the temperalure shall Le 4%
folhows:

1% Fr Time to stabidze equipmant pluz ) Rour
25° F; Time to stablize squipment plus 1 Rour
b25* Fr Time to stablire squipmant plus 1| howr

The WLA nay mot have been subjecied to tha wvacuun candibioa.

For hecaptance Tesl Flow, 500 Tabla ¥ Vacated at ihe Frant of this book.
GEEALTIONAL JESTS

Ia order 4a verify that CCTY compomenis are operational, 2 test musk verify tha
health of 231 the comnand related componenis from the PHS (A7A1} panel swibch,
through the ACY, throuvgh the sysc Jines Lo the Lavera/PTU, Lo the CavevasPIU ¢ommand
dacoder. The test wust alsa werlfp the comera’s abllity bo produce widea, Lha VSi*s
4hilit; 0 rouke video, and the mpnitor's nbillt: to display wvideo. A shmilar tesk
would be perforwed Lo verily the HOH conmand path.

Bre=taunch on Orbiker Jesi/In-Flight Test

1. Power CCTY System.

2. Via the PHS panel, select a manitsr as destbnation and the camera wnder
test a5 source.

3. Send "lamara Power On* commamd from FHS pamel.

4. Selecl "Exlarmal an:“ en mpa|tar.

5. Observe viden displayed on manitor. Mate that §¥ videe sa nonitgr is
synchronized [1.e._ gtable rasterh then this jodicabts«s that Lhe camera
is receiving composite sync Frem Lhe ACW ond Lhat Lhe camera i producing
synchront zed videa.

E. Send fam, Tilt, Focus, Ioam, DLE, AND Giona commands aznd wizually {eblher
via the monilor or direct observatioal verify aperalisn.

Y. Select downlink @5 desbination and camera under Lesl as source.

B. Observe viden rouled to downlinh.

9. Send "Lomera Power Of6" cummand via PHS panel.

10. Repeal Steps 3 ibrough 9 cecepl isswe commande via bthe MO fammand path .
Thiz proves that Lhe [CTY equipmenl i3 operational,

L4908



AEYISED 18-14-!

: LNELT FYE/HLA
FHEA W B3] SHUTTLE €CTY OMG KO- 2204B]10-586 S0/
CRINICAL ETEHS LIST 2307068-583

CRITILALITY 52

SHEET g OF 3

FATLURE MOPE AMD
CAUSE

FAILUAE EFFECT

RATIOHALE FQR ACCEFTANLE

Lang matson functisne, room, Mocux,
and iris, do noL respomnd D
coamands Jalactrical failore).

HLA

1 Stepper Kator Drive.
2304870-504

Af Pewer Supply.
Comnand Receivers.
279480 |-5Q1

02 40R

OH EHD LTEH
Tmakility ko contral
focus, zoom, or iris.

Horsi Case:
Loss of mission critheal
vhdeo.

DASIHGPECTION

Proturenent Costrel — The TWCAILA EEE Farks and hardware ibens ave procured from

approved vendgrs and suppliers, which meet the requirements set forth in the CCTV

contract and Quallty Plaa Mork Statement [(W5-2593176). Resident DCAS persoaned

::v:e;l:}l procurement docoments Lo establisk the nead for G3[ an selecied parts
- .

i — Intaming Quality inspections are made on all
recejved naterials and parts. Reiwlbs are recorded by Tob and retained in File by
drawing asd coalrel nuebers for future refarance and traceability. AVl EEE paris
arg subjected La incoming acceptanca teshls as called for in Fil ?.llﬁ = Lacoming
Inspeciioa Task Instructions. Tacaming Flight parts arp fuckther processed (&
accordance with RCA VB4E68S - Precanditioaing and Accephance Requiremenkts For
Ebsctronic Parks, with the exceptign that DPA and PIND testing i3 net perfarmed.
Machanical items are inspected per PAI 314 - Tacoming Taspaction [astructfons far
mechanical items, PAT 305 - Incoming Quality Control Enspectien Insleuction, and
PAl 61 = Procedurg Tor Professing ?ncming or Purchased Farts Designated for
FVight s, Accepted itams are delfivered Lo Halerdal Conbrodled Stores amd
ralained wnder specifiad condilions unlil fabricalios i5 requived. Hon—conformi ag
ﬁ}i:&gl;ﬂr- heVd for Malerial Review Bpard (MBB) dispesition, {P&1 307,

1.

- Priar 1o bthe ctart af WLA Board assenbly, a1l {tems are-veriFied
Ko be cerrect h{ stock room persoonel, as the items are accusulaled ta fors 4 kit. [ee
itams are verified again by the nperator who pssembles the kit by checking againat tha
#3—bublt-parts-Tist {ABPL]. OCAS Mandatery Isspection Polnts are deslognaked for all
printad civcuit, wire wrap and welded wira boards, plus kamess cosnectors For Selder—
ing wiring, crimping, salder splices and geality workmanship prior te coating af tha
conponant side of boards amd slaeving of harnesses. Specific imstruclions ars given in
astenhly drawing notes and applicabla decumenkts called oguk in the fabricatioa procedure
and recerd (FPR-230TROAF and Parts List FL 23070RE. These include wire conmection Tisk
2301342, Moies — wide angle zoon lers assy 2303190, Process Standard - banding staking.
potling, encapsulating 2280878, Specificalios - Urethane protective coating EEHHI]J? and
Workmaaship Spac S38035.

I Assembly and . Jesk - An ppen box test is performed par (P=17=2294819, asd an Accepl-
ance Test par TP-AT-220401%, iacluding vikration and themal vacuun. Torquas are :
specifind and witneised, Kraceability numbers ars reécorded and calihrated tools are
chacked priar 4o wse. RCA Quality and BCAS inspectiont are performed at the completion
al spacified FPR sperations In arcordince with Fn[ 204, FAL 205, FAL 206 and PAT Z17.
OCAS parsonned witaess TWC butken—wp and critical borquing. i

B-197? )
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REVISED VO~0a-H

FHEA wp. __ 6.3.6.1

CRETICALLYY 2/

URIT _ TYCARA
WG 0. -giﬂﬂﬂl'i‘:ﬁw

SHEET I ar )

SHUTTLE CCIy
CHITICAL L[YEMS LIST

FALLURE HODE AND
L

FAILAMIE EFFECY
DN EMD ITEH

Y

RAYIOMALE FOR ACCEPFAMCE

Lens motion feycifans, zoom, fecus,

and

iris, do sat respoad te

commands {electrical fallure),

HLA
al

¥

Stepper Hoblor Driwa.
2294884 -501

Pawer Supply.
Cammand ®eceivers.
22548A1-501

[nability to centrol
Fatus, z00M, pr iris.

Loss of mission critical
vides.

OASINSPECTIGN dCast inusd)

HlA Asserhly and Jest - An open bow test is performed per TP-[T-2307088, Acceptanca
Test pev TP-AF-2307088. Targues are specifiod and witnessed, traceabilily aumbers are
recerded and calibrated tools are checkad prior ko use. RCA Quabity and DCAS h‘liElE-
tions are parforwed at the complekion of specified FPR operations in accordence wilh
FAL 3204, PARL 205, PAL 217 and FRL ad2. DCAS personnel witnecs WLA hutton-up and
critleal targuing,

IVLIHLA Assenbly and Fegt - Aftar a TWE and a WLA hawve hgen bested individually,
they are maled aad 3 fimal acceptance test is perforwad per TP-AT-27048 19, im:{utlng
vibraktien and thermal vacwum environmenys. RCA and DCAS persomne]l manitor Lhese
Lests and reviaw Lhe arceplance best dalafresvlks, Thess persannel also iapect
after all repair, rawork and retest,

— The T apd WLA are ifrl‘ilﬂd prior & shipment after
Fabricatisn and iesiing 15 complete. Each iv packiged aceording ta CCTV Lakter BONY
and 2280745, Process standard for Packaging and Handling guidelines. All related
dorunestabion ingluding assaebly drauin?:. Parts List, ABPL, Test Data, eke., is
athered and held Vo a docomentation Folder usi?nu speclfically to each asyembly,
bis foldar is retaised Jor refereace. da EIDP 5 prepared far each assy in
accordance with Lhe requirements of WS-2593176, ACA QC and DLAS personnel wibtness
crating, packaging, packing and marking, and revies the EIDP for completeness and
L12 4N g '



REVISED 11-3-85

FHEA M. _ B.3.8A

LRITICALLYY 42

UNTT _ _BYL/HLA
SHTTLE CCTY WG K. iw

CRITACAL ITEWS LI15T
SHEET __ B __ OF __ 9

FAILURE HODE AND
CALSE

FAIAURE EFFECT
O _EMD [TEH

RATIDMALE FOR ACLEFTANCE

Lens mation fumclloms, 2o0m, focus,
and iris, do nat respond Le
cammands (eleckrical Taflure),

Stepper Mokor Lrive.
2294800-504

&2 Power Supply.
Command Herelvers,
234801-50)

024

Lnakilily to contrcl
fgcus, zoam, or lris.

Loss of ui;ﬂnn eritical
wvidea.

EA1URE_HFSTORY
TOR H-1170 & ¥-9283, Leg ¥0704 & NIFT, WA 5/H DOG-531/005-501

: Flight Faiture, Spacecraft Lewel. Zoon-In functien stalls at -5* half
way through its travel. Returned fros STS-3.

Cause= Yemdor analysis indicated room part deforwed. Fhis prevenked the Tens
from reaching iks long focal length.

= A1V gvidence imdicates this failure Lo be as icolated Instance

fgrrective Actisn
of undebermined arigin. Oefective leas returned to AWGENMIEUN for repairs, new lens
insialled and Box was subjected to snd passed acceptance testing.

B0
oV "Lf]’ 444



REVISED 10-19-BE

"

FHEA MD £.3.6.1 SHUTTLE CCTV mn‘;' I '

M . DWE MY, 2204610506508/
CRITECAL IFENS LIST Z2307080-583

SHEET g oOF ]

CRITICALLTY 22

FAL{URE HOOE D
CAUSE -

FAILURE EFTECT
dH END JTTEH

RATIONALE I ACCEPIAMCE,

L¢ns mokion fonctions, zoow, focus,
and irvis, da nat respond to
commands {ebectrical failaral.

LA
&1 Stepper Malar Drive.
I 299880504

Ad Power Supply.
Command Receivers,
220404 |-501

12300

Inability to central
lacus, zaom, Oor iris.

Laxs of -i;sinn critical
viden.

QEEEATIONAL EFFECTS

Loss of wldeo.
or other requirad camoras.

CAEW ACTIDNS -

Passible loss of major mission ohjertives due to Vnts of WHS cameras

If poszible, contimue RMS pperations usiag a)ternative whswal rues,

CREW_TEAIHING

Craw shovld be trained Lo use possible alternabives to CCTV.

HISSION COMSTRAINY

Where passible, procedures
iy,

&2

5hould be designed so they cam b accompd ished withogt



