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FHEA WD, _ 8281

CROITCALETY &8

FAILURE MODE AHD
CAUSE

uHIT TYCACLA
SIWTILE CCTY WG ND. __272%4R]5%-506. S087
—Em Mll—-.l.l_-

CRITICAL TTEMS LIST
SHEET 1 DF q

FATUURE EFFECT
OH EnD ITEH

BATLOMALE FDR ACCEPTANCE

Lens maticn fonclioas yoom, Focus,
and iris, do net respand Lo
camnands {aleckrical fatbure),

CLAa

Al Stepper Hotar Drive
Z2U4BBN-509

47 Faner Supply.
Lonmand Receivers.
f204BAL=RDT

a2 35R

InabiliLy to contrnl
totws, zoom ar iria.

E:
Loss of misslom sreikical
widep.

NESICH _FEATURES
The TVCfLans Assembly 35 conprised of 16 electrical subassecblies; 13 subisseablies
are RCA Astro dasigred and Fabricaled usimg standard printed-circuit board bype af
contlructien. The remaining three assemblies, high woVtage power supply, oscillator,
and stepper motors, are vendor supplied components which have been specified and
purchased accnrdln? to RCA Specification Coatrol Orawings 45CDs} prepared by engi-
neering and reliabiVlty assurance. Specifications per the SCD are prepared La
exlablich tha design, performance, test, gualification. and Bcieplance requirements
for a procursd piece of squipment.

Parts, malerials, processea, and design guidelines for the Shuttle CCTV program are
speciliod in dccordance with ACA 7205503, 1his gocument defines the pragram reéguire-
wents for selectioa ard contral of EEE parts. To the maxinem exient, and consislent
wikth availability, al1 parts have besn selected from milltary specifizations ai the
JAH lewel, as a minimn.  Ja addition Lo the overall selection criteria. a subseb of
gensral purpsse preferced parts has been defined by Lhis dacument and the RCA Govern=
ment Systems Ofivlsion Standard Parts tisl. In the case al the CH)S and TIL Family of
wicrocireuils, devices arg screened and tesied to bhe HIL-5TB-BH3C equiwalenk and
procured under the designatioms of HI-REL/IMQ and JHC 54L% Jrom REA-S5D and Fewas
Instrumants Corp, respectbvely. Parts eot included in khe abave documents have been
wied in the design un? afLer a nomstandard ileo approvad form {HSLAT) has been pre-
gared, suboilled to “i{iibilitj At Surance Enginearing {RAEY and approved Tar vie in
the specific application{s} deFined ia Lhe HSEAF by HASA-DSL.

Worst-Case Circubt Amalysas have been performed and doecwmented fer al¥ cirouit
designs Lo desonsirake that sufficiant pperating sarging exist for all operating
conditions. The analysis was worsk case-in that Lhe valwe for each of Lhe variable
paramckers was sel 14 liaits that w1l -driva the sutput ko 2 saxioue {ar nininm}.

& component applicalion eavisw and analysls was conducked Lo uerlfr that the appliad
stress nn,ﬂicgppiere pary by the temperature exbremes identified with envirmwental
qualificalion tesling does net excead tha stress derating valuse identified is ACA

229553

In addition, an sbjeckive acamination of Lhe design was perforwed Lhrowgh a PDR sad
CDA Lo verify thal the WE/lens assembly met specilication and conbractual requirs-
menls. i
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REVISED 10-b4-8E

. UNIT IWATLA
FHES wo. __5.2.6.1 SHTILE TCTW DHG NG. _ 2294019-506. SOA7
CRITECAL ITEMS LIST —r2ga2]-503 000
CRITECALLTY 252 SHEET Fi or g
FATLURE HOMOE AHD FALLURE EFFECT .
LA OM EHD ETEM RATIDHALE FOR ACCEPTANCE
Leas mobion Funclions zoom, Focus, Inability to socatral DESIGH FEATURFS (Conkinued)
and iris, do not respond to focus, Faam or iris.
cowsnands leleckrical fallwre). BARE OOARD DESICH {&1)
Horst Case: i
CLA I Lyss of mission eritical Tha dasige of the astociated A1 board is contructed from laminated copper-clad
al Stepper Motar Drive . video. spuny glass sheets [HEMA G-19) Grade FR-4%, FER H1L-P-55611A. Circuil
2291880-504 conngclians ars made through printed traces which run from paint ko point on the
i Fawer Supgly. board surlaces. Every trace lerminates ab an amular ring, The anmular ring
Comnand Receivers. surrounds the hola in whick a coanpanent lead er terminal 15 lacated. This riag
229:881-50 1 provides a faoking for the sslver, easuring good machanical and electrical

performaneg. ILe size and chape are governed by HEL-P-5564D as are trace widihs,
spacing amd rouling. These reguiremants dre re?lerated spacifically in drawling
aotes 14 Turkher Assure compliamce. WVariallosas bebween Lhe artwork master and the
final product [due te irvegularities aof the ekchlug process) are also contralVed by
drawing netes. Thiy prevenls making defective boards from gaod artwork. Holes which
house e ledd or tevmingl, bat serve only Lo &lectrically Intercomncct the different
board layers, contain stlich bars For mechanical suppork and increazed raliability.

The thrw hales ars drilled From a drill kape thus eliminakting the possibility of
himar errar and abllowing tight conival ower hale and annular ring cuﬁ:entri:rtr. an
important relisbibily criterion. After drilling and etching, Al :n?pur claing is
tin-leas plated per HEL-51D-1495, This provides For easy and reliable soldering at
the time of hoard assemdly, sven after pericds of prolonged svorage.

ADARD ASSEMBLY DESIGH {Al)

A1} rauponents ara installed In a wanner which assures manimum reliability.
Companent leads are pre—iinned, allowlng total wetting af sobder joints. Al] leads
are {ormed ko previde stress relief and the bedies of large componenis are skahed.
Special gounking and handling inskruciions are included in gach drawing required
after final assemhly, The board is £oated with urathane which protects agaiase -
humidity arel contamination.

HDARD MLALEMENT

Fhe A) arl A2, baards are sgcured in Lhe plackrenics assembly by galo-platsd
herﬁl1iun copper card guides. Connections ara made to Lhe wother board

mikh bBViml-mated connectors. Dlsengagement #uring lauach i preveated by a cover
which spans the board's fres gége.




REVDSEQ 10-1d4—

. UNIT PwLLs
FHER N, _ 2281 SHUTTLE CLTV DHG WO, _ Z73461%-506. G087
CRITICAL TTEMS LIST —
CRETICALLIY 112 SHEET K] aF )
FALLUKE HODE AND FALLURE EFFELCT -
LAULE o8 EM LTEH RATIONALE FOft ACCEPTAMCE
Lens sation funckions zema, Fodos, Tnability te cantral DESIOH FEATURES
and iria, do pok respond te . focus, zeom or dris.
commands [eleckrieal Failurs). - BARE AOARD CONSTRINCTEION (AZ)
= .
CL4 Lass of misgion critical The hpards are af "weldo# wires" cossbruction. A4 fthe bare boargd Vovel Lkis doas mot
Al Steppec Motar Drive - videa. di:lin?ui:h it from a mormal PC board eucapt that holes which will toke weld pins
229ah80-504 generally are nol cannsched ta PC traces. Ouly thoss ping which bring power and
A2 Power Supply. grownd potantials 4& the [Cs are on POy, An sanular ring surrcusds the hole in Lhe
Comnand Recelvars, : baard wherg aach power and greund pin is Yecaled. Thasa pins are thea valdered ko
£234081-541 ihe Lrace Vlke any sther componest Fead. Aside Trom this featurs, a1l deslgn
L construcktion techaigues wsed is PC bkoard layout apply.
BOARD ASSEMBLY |A2)
The deillad and dtehed boards ars populated with sevaral hundred seldecable os
weldakte pins, Power amd yround pins, 83 wedl as cannector pins, are seldered in
laca. Discrast components {(resistars, diodes, capacikors)y are attached Lo
ifurcated terminals, whare they ara soldeved. Flatpack I€s are welded,
Taad-by-tead. i the Lopy of the weld pint. After welding, eswtra Jead material is
trinned avay. Circuff popnections are mage wiing 439 ILHE nickel weld wire. Tha
wirg is welded to the pin surfaces oa the baard backside. Al wirg weld: are done
using a maching which {5 tape driven, thus elininatisg the passibility of miswiring
dup ta operator errar. All wiring L circuit performance is tezied 'rgar 1e
bak-lavel iastallation. Afier successful Leskieg, companents are staked as requived
by drawing netex and the assembly 15 coasted with wrethane.
The bhaary ks ingevted in kthe box on card-edge guidas, ¥n the sime mipner as Lhe ather
PC boards.

12158 85118
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(LT [T AT
FHEA #0. __ 52.8.1 SHUTTLE CETY DG HD.
CRITICAL 1TEMS LIST . — =
CRIFTCALITY SHEET __ 4 OF 3
FAILURE MIDE AND FAILURE EFFELCT
CAUSE ON EWD ITEH BATIONALE FOH ACCEPTANWCE
tent monklon Functions roam, focus, Inability to controd DUALIFICATION FEST
and iris, do oot respend to Fecus, 2aom or iris. )
cammands [alactrical Failura). Far Qualification Test Flow, see Tabla 2 lacated at the froak of thia koek.
(L4 Less of wissian critical -
41 S3tvpper Molor Oriva - videa.
£204500-%04

A2 Pawer Supply.
Cammand Hecedvers.
229IB81-501




REVISED 10-14-86

: LIV TYCACLA
fEA WO, _ B2610 SHUTTLE CCTV MG W0, _ 7204H19-506. <087
CAITICAL ITEHS LIST T
CRITICALITY 252 . SHEET 5 oF 3
FAILURE HDOE AHD FAILURE EFFELCT 8
CAUSE {it EHO ITVEH : - RATIONM E_FOR ACCEFPTANCE
Lens mation functians zuom, facus, :nihility Lo cosiral ACCEPTANCE TEST
:::Im;;,;:":h:::i:::pfn:hzhl ACUS. Z0OOR OF 1FIE. The CCIV systems' TYC/CLA 45 subjecled directly, wilhout vikratien iselators whick
T Worst [ase: might be used in btheir normal installation, to tha Following beatieyg:
: issl iikenl

ﬁ&hipper Hator Drive :?::{:{ misslen critics * Wibration: 20-80Hz 3 dB/Ogt-rise from 0.01 62/

2294500504 BO-350 Hr: & G*FH2
87 Puver Supply. . ) 350-T58 He; -3 JB/18 Och-slape

Conmand Kece lvers., Test Duratisn: 1 Minule per Axis

220488 -5 Test Level: 6.1 firms

| * Thermal Vicwus: 1n & pressure of IS Tare, ithe temperature shall be as
fodlows:

125* F: Time to stablize aquipsent glus 1 haur
25* Fi Time tp skablize equipmeat plus 1 hour
1I25% F;: Time tp skablize equipment plus 1 haur

Ihe TYCACLA may nal have been subjecied ta the vacwem cenditian.

Far Acceplance Tecd Flow, see TabVe 1 locoted abk the Front of thiz bonk.

REERATIONAL TESY

In order to verify that CCTY components are operational, 2 kest must warify bhe
health of alt Lhe ¢osmand related cosposents from (ke PHS (A7A]) panel swikch,
through Lhe RCU, through the spnt Tines Lo the Camera/PTU, Lo the Camera/PT commpnd
decoder. The Lesl musl also werify Lhe camera™s sbility to produce video, Lhe Y¥SU's
ability to roule vhideo, and the moniktor's abalily Lo disploy viden. A slmilar best
would be perfamned 4o verifp the HON command palh.

Pre=Lavoch on Drbiter Test/io-Flight Tesl

I, Fower CCTY Sysien.

T. Wa the MHS panel, select a mpnitor as dastinalion and Lhe camera under
tesl As sdurce.

3. Sesad “Lamera FPowar Oa" coonand from PHS panel,

4. Selecl "Ixtersal Sync™ on wmonibor.

5. Obaerve viden displayed g monibor. HNoke that if video on sonilor is

syachranired [i.e., tlakls raster] Chen thlis indicales Lhal the camers

15 receiving compesite sync from the ACU and Lhat Liw camera 15 produclog

synchrenized videa.

Land Pan, Till, Focus, Zoom, DLR, AMD Gamny commamids oed visually [&fLher

via tha monibor or direck ohiervakion] verify cperatios.

. S8}ect downliok as daslination and camera umier teslt as source.

. Dbserwve vides vouled Lo sownlind. :

S5end "Camera Fower OFIl" Lymmand via FHS pangl.

Repeat Sleps 3 Lhrowgh 9 secepl istoé commands via the HOH &onmand pialh.

0245 R K120 This proves Lhal the (C1¥ eguipmenl is operalional.

= ol Bl
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REVISED V0-V4-Hé

miT EYESCLA
FHEA w0, _ B-261 SHUTTLE CCTY OWG HO.  _ 2704819-5D%, SpA7
CAITICAL WTEMS LIST _2gB1-503y
CRITICALITY 2i2 SHEET __ &  OF _ 9%
FRAILLRE HODE AWD FATLURE EFFECI
CAUSE OH ERD JTEH B IDNALE FDR ACCEPTANCE
Lens sotion Functhoms z:nn. focus, InabiViky ia cnnt:n] & IHSPECTION
and iris, d0 not respand La focus, zpom ar ivis. .
- Peocurement Sonlect - The TVECACLA EEE Parks and hardware ilems are procured from

tommands (electrical failure). dpproved weadors and svppliery who seal 1he requirements sat Farth 1o the [CIV

m:ﬂ“ critieal contract and Quality Plan Werk Statement (WS—2593076). Resident DCAS personre)

SLL'ILSEE#FH Hater Drive video, review a1l proceremesd documenis Vo esisblish bhe naod far G50 8a selecked parts
£294080-504 {ral 517},
Az E:;:;":"'EE::;““ Ipcpmi - Incoming Qualicy knspecliaons are made pn all
FI0ARE | SN : received nalerials and parts. Resulbi are recoarded by ToL and retalaed in File by
drawing and cantrsl numbers for futwre reference and traceability. A11 EEE parls
are tublected Lo incoming acceplanees desks as calied for ia PAL ;'IE - Incoming

Imspection Test Instructions. Encoming fLight parks are Farther processed in
accordance with RCA 1846404 - Preconditienihy and Acceptance Requirements for
Elecdrgnic Parts, with the eaception that DPA and PIND telt'in? is not poriormed.
Hechanical ibewms are inspected per PA] 1¥6 - Incaming lonspectlon Instructions fgr
meLhanical items, PAL 305 - [ncoming Qualicy Control Inspeclion Instrsction, and
PAI 812 - Procedure far Processing Inteming or Purchased Parts Besignated For Flight
Use.  Accepled items are delivered to HMaterial Cankroliled Stores and rebained onder
specified conditions until fabrlcation is reguired. MHon-comfarning malerials sre
beld Tur Haterial Meview Hoard {HRA) disposition. (PA1-3D7, Pal IQC-531.)

i — Prigr 1o the start of Tik hoard assembly, all items are
werifisd to be correet by stock room personnel, as the 1tems are acconwilated Lo
ferm a kit. The items are verified again :: Lhe operator who assemhles Lhe kit by
checking agaiast the as-Boiliparts—Vist {(ABPL). DCAS Mandabsry Inspection Points
are designated for a1V printed cirquit, wire wrap and welded wire boarde, plus
harness comneclors for toldering wiring, crimping, salder 1plices and gualiby
warkmanship prior to caaling of 1he compodent side of boards and s)esving of
harneEses.

CLA Boards

Specific instruclions are givea in assemhly drawing notes and appllcable dacummnts
called out in Lhe fabricatlon procedure and record {FPR-Z3070088] and Parts Litck
PL 23070B6. These isclode wire connectian Tist 229512, Wotes - wide anglg Ioqm
Tens assy 2303191, Frocess §tandard - boading ttaklog, potling, enca sulaling
2280614, Spechfication - Urethane protectiva coating 22004719 and Hq,rtn-an:l.ip SpecC
aa3onls,

LA 1SR : R s |

CCTN T TR
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FHEL HO. 5201

CRITICALITY 22

LMIT TRC 1A

FALLURE WODE AHD
— LAUSE.._

FATEURE EFFECT
On £HD ITEH

Lens mokion funcilians zoom, fecus,
amd iris, do nol resposd s
commands {electrical fallure).

Cls

A1 Stepper Hotor Prive
£294080-504

&Z Power Supply.
Lommand Recebvers.
Z234BR =501

ud3LH

[nability to condrol
focus, zoom or fris.

Morst Lase:
Loss «f missien cribhcal
vidan.

SHUTTLE CLCTV Ol HD. _ ¥2040819-508 . 506/
CRITICAL TTEMS L15T —pan4o21 503
SHEET Fi I q
RATIGMACE FOR ACCEPTANCE
OASINSPECTEON EConlinued) "

;_Lﬁ_ﬁsjmg_an‘_hﬂ — Ap apen bow Lest s performed per TF-IT-2294W1. Acceptance Test
cper Ti-AT=2204R3). Torquas are speciFied and witnessed, tracesbility nambers are recorded

and calibkraled toals are cheched privr o wse. RCA Quality and BCAT inspeclions are
parforeed at the conplatian of specified FPR pperalions in accordance wilh PAL 284,
Pal-~205, PAI-217 ardd PAI-40Z. OCAS persosne]l witness WLA bawilor—uop and critical
targuing.

IYL/CIA — Aftar 5 TVC/CLA have been tested dndividually, Lhey are mated and

a final acceptance tast #s performed per TP-AT-Z229451%, including vibralion and
thermal sacuwn e#nviranments. ACA and DCAS pevsonnel monitor these tests and review
the acceplanca tesi datafresults. These personnel alsae iaspect afier all repair.
rework amd retaest.

Pregaratia - The TVC and CLA are separated prior to shipment after
labrication and Lescing i5 romplete. Eack ik packaged according to COTY Letler 50U
and 27007445, Pracess kbtandard for Packaping and Handling guidelines. Al rolated
dacumeatation including assemhly drauin?s. Farts Lisg, AOPL, Test Data, etc., i5
gathered and held v o documéntation Folder assigned specifically Lo each assenbly,
This lalder is retained for reference. &An EIDF 4% prepared for egach assembly in
aceardance with the requirements of W5-2593176. REA QC and DOAS personnel witnesa
¢crating, packaging, patking, and marking, and review the EIDP for cosplelenseis and
ACCUrACY. )

5.122
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FHLA wp, _ 6241

CRITICALITY 22

SHUTTLE CLTV
CRINICAL ITEMS LIST

URIT _ T¥(/Ala -
BHG £a MB19-506, 508/

»

SHEET @ oF _3

FAILLRE #ODE AND
CaUsSE

TAILARE CEFECT
D4 END ITEM

HAF10HALE_FOR_ACCEPTANCE

Lens mokipn funciions zoom, focus,
and iris, do not respond te
comnandds (eleckrical fallure),

(L4
#1 Stepper Makor Driwve

£254880-504

Ar Powar Supply.
Conmand Recelvars.
225488 1-601

Y2358

Inability in contral
focus, zooam ar 1ris,

Morst _Lase:
Lokt of wigslon eritical

video.

FALLURE H[STORY

TOR W22 Log #D50T CLA S/W FOOS-542

*

fualiflcation Teat Failure, Box Level Thermal Vac—Hot.

Iris wmolor

Peacciption
draving curreal but iris nat functioning during tharmal-vscuum Lest §4559C).

Cansa: AZ=1M apte coupler generatiag voliage spikas on drit cbock mavefarm, causing
oater phases te aalfuaction.

+
.

not a labt prabhlem,

5123

A2-U4 veplaced. WM was tonsidered to be a random part problem,



AEVISED 10-14-8h

- : LMIT IVC/CLA .
FHEA ND. __ 3-26.0 SHUTTLE CCTV WG HD,  __2204A10-5BE, E03/7
CRAIVICAL ITEMS 1157 _CeR21-583
CRITICALITY £fE SHEET a oF _9
FAILURE MODE AND FAILURE EFFECY .
CAUSE O END TTEN RATIOHALE FOR ALCEPTAMCE . -
Lens mpiian denctions zeom, fotus, Inahilily te control (PERATIONSL EEFECTS
:?mdu::::'[:lne:::i:::'?:?l:‘:ﬂ facus, zoom or iris. losxs at widen. Possible 1oss of major missios objectives due ko Yoss of RHS cameras
’ Morst Case) or other required cameras.
Cla Lass of mission critical
il Stepper Mokar Drive widen. ] CReY ALTIONS
a2 Egagfﬂgjnp:r . Ef possibla, centinue RHS operstien: uslag alternative »lzual cues.
Lamnand Bereivers.
22u4881-50F CREM TRAINING
Cram shuuld be trained to use possible aliernatives ta COWY,
MIE5SI0H COHSTRAINT
Where possible. procedures showld be designed $u Lhey can ke accumplished withoul
CLIY. .
02 150 . 5124
T - SR
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