.. . E‘I] 10-13-85

' LNIT TVC/BLA
FHEA M. b.1.6.1 ] SHUNTLE CCTV OWG KO. 22940 19-506 . 508/
CRITICAL I1TEMS LIST Zo%4020-502 :
CRITICALLITY il ) SHEET ] OF 9

FAILURE HCOE AHD FALLURE EFFECT
LAUSE D4 EMY ITEH BATIOHALE FOR ACCEFTAHCE

Lens matiopn Tenclisns &f room, . DESIGH FEATUAES

forus. and §rks, de nobt raapand to
rormands, {etectrical failurs}, Tha TWL/Lans Assanbly ig comprised aof 16 electrical cubassenblies; 13 svbassarblies
Inadility to contrel are BCA Astra designed and fabrigated “in? standard prisfed-circuil board kype of
HLA focus, zooa, or dris. canstruction. Tha remaining threa aszesbliaz, high vnltaﬁn power supply. oschllatar,
#) 2293880-504 Stepper Halor Driva anl 3lepper motors, are vendor supplied compsnents which have besn specified and

A2 229488V=5¢} Poner Supply Command | Horst Case: purchated aceording to RCA Specifitation Conkral Drawings (SCOs) prapaved by angi-
Recaivers ' Lost of mizsion eritical neEring and rnliab?'lltr dssurance. Spegificalions per Lhe SCR are prepared ie
cangra video. eslabbisk 1ha design, parfarnance, dest, qualiFicakion, snd acceptance raquiresents
" far a precwrad plece of squipaent.

Parts, materials, process#s, and ﬁ:i% guidalines far phe Shutile LCTY program are
specified i accordance wilh RCA 2295501, This docwnenl delines Lha progran require-
mepts for selectien and centrol of EEE parts. To bhe waxinom extent, and consistenl
with availakility, 211 parls bava besn selected from mi)itary specHicakisnt al khe
JAN Vevrl, as a winisum. In additlon Lo the overad] gelectien criteria, a suhiet of
general purpoke preferred parks has bhess deflned by Lhis docuoant and the KA fisverp—
mert Systems Divislan Standard Paris Ligk. In Whe ¢ase of the CHOS and ITL family of
microcircwita, devices ars ccreeasd and dasbed to the MIL-STD-901C agquivalent and
procured wnder the designations of HI-RELFIWY) and SHC 54L5 from ACA-550 and Yexac
Ingkrumpnts Corp. respeclively. Parls sot incloded is the sbeve docwnents have bean
* uted bn tie denign only efter a nonslandard 1tem approval form {K5[AF) has been pre-

pared, suboltted to Beliyhility Assurance Engineering {RAE} and approved fer vsn in
the specific appllcatlion{s) It?ined im the MSEAF by HASA-JSL,

Warsi-Case Circult Analyces bhave been performed and docomanked for 211 circuit
desinas ko demonsirate thak sofficient gperating marging exist for all operating
cenditions. The apalysis was warst casa—in that bhw wvalue for sach of tEL' variphla
paramatars was sel to Holks that w1} drive bhe oulpul b6 & mawinum {8 sinimm},

A component applicalion rewlew and dnalysiy wht conducked €9 verdify that the applied
strext on #ach plecs part by Lhe lewperakure vxtremes identified with environmental
ggﬂ;ﬂullnn tpsting does nol exceed the streass derating walues Tdentified 0 ACA

. In addition, an objeckive sxamination of the disi?n wat perfermed through a POR and
COR to werify ihak the TVL/Lens as+embly met specification asd contrachual requlre-
. menks.

BI9TR 5-E0
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REVISED 10-14-B6

UNET  _ IYL/HLA
THEA WO, _B1G1 SHUTTLE CCTV G MO _ 2294819506 5087
LRITICAL ITEMS LIST iR
CRITICALTTY _ 272 . SHEET 7 oF _ 8 _
FALLLUAE WODE AND FAILURE EFFECT
CAISE (M END ITEH HATIOMALE FOR ACCEPTANCE
Lens wokian fenckions of zaom, DESIGM FEAFURES {Comlfnued}
focus, and Iris, do mol rasposd te
commandr, (elactrical fadlurs). BARE SO0ARD LOWSTRUCTION [ATD
. Tashility to conkral
A - facws, zoom, or ivis, The bpards are of “walded wire* conskructisn. ALt the bare board Tevel thic daps mot
Al 2194888581 Stepper Hotor Drive distinguish it Fron 5 normal PL knavd dxcept thiat holes whick wi11 take weld ping

AZ Z794081-501 Powar Supply Cougnd
Aeceivers .

Worst Case: generally are ned conpected to PC traces. Oaly thase piny which bring power -and
Lass of misston critical grownd potasibals o the 1Cx are an PCx. #a pnaular ring serrosmds the hale in khe
tamara videa. board nhera wach power end greund pin 18 Tocated. Thase pins are then solderad ko
Ihe Lrace 1ika any other compenent Jaad. Asida fron thls featurs, ald design

L construction techaiques used én PC board layout apply.

DOARD ASSEMELY {ad)

The drilled and etched beards are populated with sevaral hundred sodderable or
' weldahle ping. Fowsr and grouad pine, ac wedl 35 conmecltor ping, are soldered ln
lace, Dacrwst conposents [rasistors, dlodes, capacitors) are attached to
ifurcated tarminals, where they are saldered. Flakpack ICs are walded,
laad-by-lzad, bo the tops of the wveld pins. Alfter welding, ewtra lead matarial s
trimmnd away. Clrewlt conneckboas are made usiag #10 AW nichal wald wire. The
wire iz walded to the pin sorfaces on the beard backside. A1) wira welds are dens
usiag 3 machiae which 11 tape driven, Lhus #liainiting the possibility of abswliriag
due Lo sperater wrror. AF] wiring B ¢lrcoit perfernance is tested prior Lo
bax-level fastadlation. After sufcesiful tasting, componants are stabod ax required
by drawing nptes and bhe acsembly 13 coated with uyrethane.

The board iz isserted in the bow on card-edge guides, In the same manner a5 bthe other
P boards.
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REVISEQ 10-|4-86

FMEA HO. _ 5.1.6.)

CRITICALITY X

UNET

-
Dwi M. __27940813-546,5087

SHEET _ 3 of 3

SHUTTLE CLTV
CRITIEAL ETERS LIST

FAILURE HIDE AND
L

FAILLURE EFFELT
DN EHD JFEN

RATIONALE FOR ACCEFTAHCE

Leat wnlian Tunctions of zoom.
focus, amvd Eria, do mot respond b
* romnsnds, {elackrical failured.

MA :
Al 2294980-5H Stepper Makar Briva
Al 22043E1-5010 Power Supply Comaand
Recelvers

DR

Inshility ko contred
focus, roocm, ar iris.

Worst Case:

Loss of miszhon critheal
camdra vidso.

QESIGM FEAYURES {Conlinuad}
PARE BWMRO OESIGH (AZ]

The davign fer the ssseclated boards A2 are conslrurled from landnated

copper—¢ lad epoxy gl ass sheets (HEMA G-18) Grade FR-4), PER MILP-555617A. Clrcuid
cameckions e made thraugh prialed Lraces which run from point ta point om the
board qurfaces. Every Lrate Lerminates at am anmwlar ring. The aosular rh?
surrsunds the hole In which a conpongnt Yaad ar Lerminal |5 lecated. This ring
provides a Feoting for the salder, sasuring good wechanbeal and abecirical
parformance. Iiz size and shape are governed by HIL-P-506H] a3 are Lrace widbha,
Spacing aod powting. Thesa requircasnts are redleralad specifically in drawiag
nules ke further assure complianca. Variabtions betwesn the artvwork master and the
final product {dus Lo ircegularitles of Ethe etching processh are 750 canbralled hy
drawing sotas. This prevenils mahing defective beards from good ariwork. Holes which
hause a8 lead #r terminal, buk serve omly (o elecirically intercoaneck the diffarent
board laydrs, condals stitch bars for mechsnicat support sad iacreased raliabiliky.

The thru holes are dritled From p drill bape dhus elindnating the possibiliiy of
hyoss ervor pod al¥pwiag tight cantrel puer bole aad aanular ring concentricity, am
inportaat veliabflity cvltarian. Afker deiVllag amd etching, A1 :nrnr cladding ia
tinleml plabed per MIL-5TO-1495. 1kis pravides fer eacy and reliabls soldering ak
the thee of bosrd assenbly, sven after perinds of prolanged slorvage.

AOARD ASSEHALY DESEGN (A2)

All cosgponants are 1ostalled in a manner which assures maximum reliabl]ity.
Lomponeat Veads sre pre-tinnsd, allowing tolal wethlng of solder jeints. A1l Veads
are darped Le provide siress reliel and the bodies of large componenks are skalied.
Spicial woynting and handling inctructions are inclwded im gach drawing requirsd
after Floal passembly. The baard is coatad with wvrathana which protects agaimst
homidjty and cantamisakisn.

BOAKD FLACEHENT

The board 13 secured in the electronbcs assembly hr

gu]d—ﬁhud bavyllinn coppar card guidas. Cannsctlons ars made ta the mather board
wilh M ind-nated comectars. Dicengagemant during launch is prevented by a cover
whlch spang Lhe boaré"s frae adga.

H-52
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REVISED 10-14-8G

FHEA M. _ E.1.8.1

CRITICALITY 22

SMHTLE CCTV

CRITICAL IVEMS LIST

UMIT _ TYC/HA
OWia N, 22940 19506 5 7

-

SEET 4 OF

FALLURE HODE AND

FAILURE EFFECT
4 END TTEN

AATIONALE FiH ACCERTANCE

CMISE
Lens motdon funclions of zoom,
foctus, amad 1rfs, do nat vaspand Lo
commands, [electrical fallure).

HLA -

Al F2948H8-50q ttapper Mator Orive
Al 2204881500 Powsr Supply Loanand
Receivers

L K

InahiVThiy to contraol
Focus, rooa, @ irts,

Worsi Caze:
Loss of wmissisn critical

canera videa,

(MALIFICATION TEST

For Qualification Tesk Flew, sex Tohle 2 Jocated ab the froat of Lhis boshk.

RR1



REVISED 10-14-86

fuEs o, B84

CRITTCALITY 2rE

UNIT _ TYCARA
DRG . Z794019-506 , 5047

SHEET % oF q

SHURTLE CCT¥
CRITICAL ITEHS 1157

FAILURE HODE AKD
LAUSE

FALLURE EFFECT
0N END ITEH

- AATIQHALE FOR ACCEETANCE

Lens motion functioms of 2p0m,
Focws, and 1rls, do not respond Lo
comsamis, [electrical fallurae).

HLA

Al 2204080-504 Stepper Mator Drive
Al 2094881+501 Pawmr Supply Command
Recedverg '

2197

Inat11lty is conkrol
focwy. 1osm. or iris.

Borst Casé:
Loz &f mispion cribdcal
Canera vide

ALLEPTANCE TEST

The CCTY systams' YWL/HLA is subjected diractly, withouk vibratisn {sobators which
might be¢ uged in their mormal installalion, to the follewing LesLimg:

* Vibratios; 20-80Hz: 1 Es0ct-rise from 0.0} G it
RO-350 Ha: 084 GE/Hg
I58-T58 He; -1 dBF10 Gct-s1ape

Text [Durstion:

Y Minule par Auis
last Laval:

&.1 &rms

[n a pressure of 1X18™> Torr, the temperature shall be as
follomws:

& Thermal Vacwom!

125* F:
25* F:
k25" F:

Time to stablize squipment plus ) hour
Tima to stablize equipsaal plus | hour
Tima (o stab] bze squipneat piws 1 hour

Tive TNC/MLA may rel have been subjecied 10 the vacuws condilion,

lFor Acceptasce Tesl Hnul. see Table b lacated 4t the Fronk of this baoh.,
{FEEANTONAL TESKS -

In ordar ta ‘verify that CCTV compensniz are operational, s tast nust veridy the
health of 211 the comrand relabed compomants from the PHS {A7AV) panal switch,
throwgh the RCU, through the syac Tings to the Camera/PTB, ta the Camzra/PTU command
decoder. The tesk musl alse varlFfy Lhe canera's ability Lo produce video, Lhe ¥SU's

ihilltz to rovte video, and the wonitar's ahi'lil.: ko display vides. A sinilar best
would he performad to verify the HOH corwand path.

Bre-Launch co Orbiter Test2lo-£1ight Test

V. Power CCTV Spstem,

2. Wa the M5 pasel, zalact a mondtaor as destination and tha canera uvider
tosl a3 sowrce.

3. Send "“Camerd Pawer On* comoand from PHS pane].

4, Selech HExternal Spa™ o monitor.

5. Dbserve videa disp{i]led on wanpier. Hatm thak if video on manitor is
synchronizad {i.a.. stable raxter) dhes Ehig indlcales Lhal bthe camera
is receiving composite iync from the RO amd that Liw camera i% prosucing

~ synchronlaed widen.

6. Send Pan, Ti1t, Foces, Fosw, OLR, AND Gamna cemnands and wlzually lelthere
wia the monilor or direct obse-valioa) verify operation,

T. Select #cwmlink ay destbnation snd camera wider 1£st 43 ssurce.

8. Observe video rouked ko dawelinhk.

9. Send YCamera Power O0F comnang via PHS panel.

Ik. Repeat Sieps 1 throngh  except icsve commands via the MIM command path.
lhis preves Lhat Lthe COIV equipnent b5 operaticnal.

554
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REVISED 10-14-8b

e o, B181
CRINICALITY

UHIT
SHUTTLE CLTv OME NO. __279481%9-5D4 5087
CRITICAL ITEMS LIST —oaq4z0-508

SHEET _ & . . OF __ 9

FAILURE HOOE ARD
LRUSE

FATLURE EFFECT
4 END _ITEH

Leny matfon functioas of rpaa,
focws, and irls, do aot respoad te
commands . {alectrical failurs).

HLA '

Al 2204680-584 Stepper Mator Driva
A 2294650-501 Pewer Supply Cammand
Receivera

L

BATIOMALE SO ACCEPTANCE

Inabllity to» contrel
focus, aosm. er bris.

Horst Case:
Losy of misslon crikical
fanery wides,

QE/INSPEC T E{

Pracureaent Cogtral - The TVCAHEA EEE Parkts and hardware items are pracured fraa
approvad vandors and iuppliars wha neat the requlrements set Forth ja the TCTV
conblrack and Qualily Plan Work Statemant [Wi=2593076). Resident DCAS pertennel
review al1 precurement documenls Ep eslabBish dhe need For 651 on selected parts
{Pal 50T}.

= Inconisg Qualily inspectiensy are made on atl
recaived materials and parts. Resells are recorded by Tob and retained in File by
driwing and control maumbery for future refersnce and traceabdVity. A1) EEE parts
arp subjected to incoming acceplance tesls as called for In PAI 515 - luceming
Inspeciion Test Instructhoas. Imcoming Flighl parks ore further processed n
accordancs with RCA 1846684 - Precandliioning mnd Acceplanca Requirasents for
Electronic Farts, with the escepblon Lhat OPA and PLND testing is noi performed.
Hachanical ilens are imspucled per PAL 316 - Iaceming Inspechion [nsdruetions Far
mechanical ilesm, PAl 305 — Incoming Quality Centrel Iespectian Imstwuctian, and
PALI EN2 - Precadurs for Processiang faceming or Purchased Parts Designaled for Flight
Use., Accepted btems are delivered te Materia]l Controlied Stores and retolocd under
specifind conditions vniil fabrication is requirsd. Hon-cemlorming malerials are
helyg For Hatertal Aeview Board {MAB) disposition. (PAL-307, PAT IQC-531.)

- Prior {0 iYg start of MLA board assembly, all ilems ars
wvarlfled La b correct by stock room oersonnel. as the itens are arconalated Ll
form & kit. The iLens are verified again by the operator whe assembles Lhe kit by
chickiayg against tha as—hellt-parts-list (REPLE. ACAS Mandatory Inspesiion Points
are designaled for al) printed clrewit, wire wrapg and welsed wire boards, plus
harnesy commectors Tor soldering wirleg, crlmping, soldar splices and quality
:urhnuship prior to coating of the conmpooent side of boards snd sheeving of

ArNaLTes.

HLA Hoards

Specific indiructions are given im assembly dvawing nales aad applicable docomenkts
callod sut in tha Fabricatiogn procedure and recerd (FPR-2ID708B) and Parts Lisk
AL 2307068, Thess knclude wirg conneckion Tist 2295902, Hokes - wide angle 2008
Yens asay 21030, Process Stasdard - Boading wlaking, potting, encapsulating
gﬁgﬁ;g Speciflication = Urethang protect]ve coating 22084717 and Irmrfmnnip Spec

5480



NEVISER 10-14-B4

- UMIT IYCAHLA

sres wg. _ B181 SHUITAE CCTV v #0, _ 2Z94BI-506 50A7
CRITICAL ITEHS LIST —£2940820-50 |
CRETILALINY FA 4 SHEET _ ¢ = O _ 9
EALLURE MIMIE AND FALLURE EFFECT -
CAHE OH £MD ITEH BATIOHALE FOR ACCEPTANCE
Lens mokion functiomy of zeom, QA INSPECHION {Comkinwed)
Facux, and irfix, do not respond to
commandy, (algclrical Fallwral. Inabb1kty ta control HLA Asseably and Dgst — An open btou test 1s perfurmed per TP-IT-ZIN7088, Acceptance Test
focus, racm, ar brin. par TP-AT-230008H8. Terques are specified and witnessed, tracesbility nusbers are rvecorded
MLA . and calibrated toels ave cheched prior Lo usé. RLA Qualbty and DCAS inspactiang are
Al 2294BA0-504 Steppar Hotsr -Briva Morzt Case! peciarnsd at the completion of s.ecifisd FPE opevatians In accerdance with PAD 204,
AZ 22%4881-501 Power Supply Command | Loss of nissien crithsal PAI-Z285, PAI-217 ar PAE-402. DCAS personne]l witness WLA bubtton-up asd critical
Aeceivers tamera vides. torsuing.
INLC/HLA = After o TWCAHLA have basn fosled individually, Lhey are oated and .
a Tinal sgceptamce kest |s pariermad par TPAT-2294819, including vibration and
thermal varouy anvironments. RCA amd ODCAS personmel manilar Lhess tesbly and reviaw
ithe accepkwace teosd data/rasully.  Theas parsanned alsa imspact after all rapair,
remarkh and retsalk. .

. Pregaratjon for Shipaent + The IVC and MLA are separated prior te shipment after
fabricaktion and tasting is complets. Eack is packaged acrording Lo CLCTY Letker BONN
and Z200746, Frecass stapdard for Pachagieg and Haodling widﬂ?nes. AT related
documsntaktien imcluding assembly driuin?s. Parts List, ABM, Test Daka, etc.. is
gathered and held 1w & defumestation Folder ani.};ne‘ specifically to eack assenbly.
This folder 13 retained Fer velerence. Aa ETOPR {5 prepared For pach assembly ba
accovdance with Lhe requirencats of Wi-2593108. RCA 0L and OCAS personnel whtness
cratiag, pachaging, packing, and marking, and review the EIDP for completeaess wnd
ACCHTRCY -

D197R 668
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REVISED 1h-3-HG6

UNTT HLA
fHEA WO, __6.1.8.1 SHUTTLE CCTY DNG NO. _ 2294819-50%. 5087
CRITICAL [FEMS LIST -
CRITICAMITY _ 242 SHEET B GF 9 __

FALLURE HODE AND
CAUSE

FATLURE EFFECT
PN_EHD ITEH

RATIOBALE FOR ACCEPTAMEE

Lens mption functions of zoom,
focus, and iris, do nal respond to
commanis. (e1#ckrical failora),

HLA

At 2204BA0-504 Siappar Hakor Dvive
AZ 2ZGABA1-501 Fower Supply Eumaml
Racaivars

D14%7d

Imabilily Lo centrol
Tacus, rogn, or dris.

Harss [asa:
Loss of missian critical

camera viden.

fAILURE HISTORY -
TPR B-3516 Lag #1130 MLA S/ND3)-502

: Prelaunch Test Faiture Boa Level Ambient Envirgnmest. Joum funckion

Qeicriptian
dogsn't pperale properly — ReF HASA reapart BRICADDIN.
Causg: Intarwitiont zoom function could not e deplicated.

Corrective Aftion: Sprimg Lension: ware readjusied te specification Timits! this
have been a contributory Tactor, Uit was retesled, inciudiag Tlight acceplance
wibraiios and thermal-vacuum, with Ap anmaliex. [ncorporated ECH CCT 692,

TDR ¥1350 Log MIG1Y HLA 5/HOZ1-502

DBescrinlips: Acceptance Testk laﬂun. Box 1evel, Thermal Yac—Hob environment.
Iriz funciion stalled at 522 and iris ring chatters.

: lemp—Tlock material fmadvertanlly ¥eft in Vers astewbly by wender, alsa
spring force 3¢t tao hioh.

t Spring tensiens were Adjusted 18 new Tower torque requlrement

“per FPA.  Hew bhermal teak far lens assewblips durimg inlegration testing Lo
pracivde naled dailure,

557
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AEVISED 10-14-H16

FEn w181

CRITICALINY __2/2

URIT __TYL/HLA .
SHUTTLE CCTV DWG ND.  _ 2294819506508/
_ 2204820 503

CRITILAL ITEMS LEIST
SHEET b | OF 3

FAILLURE HIDE AMD
CANSE

FAILURE EFFECT
ON ENC ITEH

RATIGHALE FNE ACTEFTANCE

iens motian functisns of z.uun.
focus, wnd heis, os nok respand to
tommaads, {alectrical Fablurvel.

Ha .

Al 2299480-504 Steppar Helor Drive
A2 2294881501 Powar Supply Cowmand
Receivers '

Q1478

Inabiliky ta cantral
Fecus, zoem, ar Iriy.

Less of li-;.sil!ll crilical
camtra widen.

CECHATIONAL E€FECIS

Loss af video. Possible Yosx of major miscian abjectbvas dus Le oty of AME camerad

or alher required cameras.

CREN MTY0HE

If pessible, conkinue RMS eperatians using alleraative vises] cuss.

LBEW YRALNINHG

Craw should be trained Lo use possible altersatives ve CCTV.

HISSION CONSTRAINT
ﬁnu pessibia, procadurar shoudd be dasigsed o thay can be accong] bshed whLhouk

L

CCTY - E- H’



