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PESIGH FEATLRES

The 1WC/bens AEsenbly is comprised af 16 @leckrical subassemblies; 1) subassenblie:
are RCA Adsiro designed and labricated osing standard prinled—circuil hoard Lype of
consiruriion. The renaining three assemblies, high veltsge power supply, oscillator,
and stepper mators, are vendor zuppliad componenis whith have been specilied and
purihased according to RU& Speclficacion Contra)l Orawings {3C0s) prepared by éngi-
neering and reliabilily ascorance, Specifliaticas per itha &0 are prepaved 10
eslablish Lhe design, performance, tesi, quelificalion, and acceprancé requirements
lor a procured piece of equipment.

Parts, materials, processss, and design guidelines Tor Lhe ShutLlle COIY program are
specifisd in accordance with RCA fEass0d,  lois duconwenl defines Lhe progran PEQUIVE~
menls bor selectios and coniro? of EEE parts. To Lbe macimen gxtent, and consistenl
wilh availability, all parts have peen sedected from military specificalions av tne
JAH level, as a miniowm. 1o addilion to the wwiersll seleclion criteria, a subset of
nenera! purpose preferred parls has bheen delined by this document wnd dhe RCA Dovera—
ment Sysicms Division Slendard Parts List. Ln the case of the A0S and TIL lamily of
micraci reuits, devices ore screensd and tested to the MIL-STO-BAIC equivaleni and
procuced under Lhe dessynationd of Al=-RECSIHG and SHE &40S5 1rom RCA-550 amd Tewas
Insl ruoents Carp, fEEftcltvE]y. Faris not incladed 10 Lhe gbowe documenls have Deen
used an Lhe design only attar a nenslandavd stem approval fare JHSIAF) hat Leso pra-
pred, subwilted 1o Kediohility Aysurance Engineering (RAEL ard wppraved for vse in
the spocific application{s] deiingd in the WEIAF by HASA-JSL.

Horst—Case Circuit Analpses have been peréarmed and docomented for ol circuit
gesigns L deasnsirate Lhat spificient operating margwns exisl for all operaling
conditions. The analysis was wtrsl case-ia thal the value for each al the varianla
paramelers was st Lo Vimets thal will ariee the gutput Lo o Wosimum {ar minvaun).

A companenl applicalian reviesd ond andlysis wey conduiled Lo wverify Lhat the applied
sbress on path prece part by the tenperalure ealremet igantilied with prw i ronmenLal

gqualification tesiing does ot exceed bhe alress derabing vadues sdeatilied i REA
2LUL500. '

In additinn, an objective ecaminstion af the design was periormed Lhrough a POR aad
COl 1o verily that Lhe TW/Lens astenbly mel speciflication and conbrackual reguire-
mi-nls . ’

My L



HEVLISEO 10-145-Db

FalA 0. 4.2.6.)

CHIHICALITY £fd

UL _1“{5-_%&1 I
Owi MO, _2: D-506. E0d/
Ezmld -ﬂli

I —

IHUTTLE CCTY
LRITICAL [V1EMS LIST
SHEET

—r

TTFATIORF MODE AnD T
. CallsE L

FAILUHE EFFCCT
O EHD ITEH

EATTOMALE FOR ACCEPTAHCE

Leivy mafiup Funclioony zove, focus,

dml iriy, 40 apl respond Lo

vamiands {eleclercal lailure).

iLa

AL alepper Hator drive

SHMIARY- L4

i Power Supply.
Comnang Hepgivers.

P L LT Y

Inabslity 4w conlral
Facus, roum ar iris.

Wierst Casa:
Loss of mission critical
widewo.

{Cont yned §

QE:IGH FEMTURES
BARE BIARD DESIGN (A1)

fhe design of the associaled &) board i€ comirucled Frem Taminsted copper-clad
epuny glass thaets (MEMA G-10) Grade FR-A), PER HEL-P-556174. Clrcuil

cquagclians dre made Lhrough prinked traces which run fran paiel 10 point an the
baard surfaces. Every trate Lerminates of an annoler Fing,  The anoular ring
surruurdls Lhe hole wn which 4 comgomenl lead or terminal is localed. This ring
provides a feopting for the salder, ensuring guod mechanical and electrical
perfurmence, [Iis size and shape are governed by HIL-P-55G40 45 are lraca widths,
spacing and ronting, Thess regulrements are reilbterated specifically in drawing,
Auley tu Fyrkher assure compliance. Yarigtions between the artwork masier aad Lhe
Final product {due to irregularities al the etching proceas) are alsg controdled by
drawiny aules.  This prevents wdkiosg defeckive baards fron good driwurk. Haoles which
howsa na lead or 4erminal, but saree oaly to electrically vitorconneck the different
board layers, contdin SLilch bars Por mechdnical support and incredsed rebiahilily.

The thew bales are drilled From a dei)l tape Lhus eliminating the passibilicy ot
human errer and 2Vlowing tighl eonlral over hole and anculur ring canLeatricity, an
impariant reliabiYigy critecian. afler drilling and etching, A1 copper clagdiag 15
tin-lead plated per HIL-STD-1495. This provides for easy and reliable soldering st
the Lime of bpard assembly, even afler periods af proleaged starage.

BUARD ASSEMELY DESIGH (AL}

Al components gre installed in 4 manner which assures maximum relisbilily.
Component ladde are pre-1innes, allowing katal wetting of solder joints. all leads
are formed ig provide slress relief and the bodias of largs conpunents are staked.
Special mwuenting and hangljag instruclions are doclwded in each droming required
atier Tinal ovserbly. The bodrd 15 coated wilh wrethane which pratecli sgainse
humiditly and canlanination.

ROARD PLACEMEHT .

e At and A2, boards aré secured in the electruaics sssewbly by guld-ptateg
berglliom copper card quites. Counectians are made Lo Lbe sother bo.ard

with blind-guled connectors. Discigayonwnt duriog launch is prevenled Gy a cover
which spans chie buard*s free edpge.
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Jons wglion Tunchigns ennm, Focus, Tnahilily io contral DESIGH FEATUERES

wiid ir1y, du aol respond ta Focus, £pam or iris,

pdemmands {elecirical Eailure). * BARE BOARD COHSTRUCTION (A3

torst Lase:

Ll buss of misswon crvbicak The bpards are of "“welded wire" fonstruction. At Lhe barg board level Lhis does nab

Al Stepper Hotor Orive videy. distinguish #¢ Fram a neral PC boord except that holos which will take welo pins
244840 =404 ganerally are mat connected io W traces. Oaly those pins which bring power and

A Pomer Supply.
Lomuand Hecirivers.,
F2040HY | -5

grownd patentials to the ICy are wn PCs.  An aneular Fing surrounds Lhe hale in the
basrd where each power aid ground pin ic locatad. These play are Lhen soldorod ta
the trace Vike any other canpuaeny lrad, Aside From thls Feslure, o)l design

E consdruclion dechniques weed in P baard Vapaul apply.

H0AHD ASSEMHLY {A2)

The orilled and etched boards ave populated with several hundved selderable or
wirlddble pins. Fower s yovud pins, as well as cunmecior pins, are soldareg in
place. Discreel compunents {resistors, diodes, capacilers) are atfached o
Rifurcated terminals, where they dare saldered, Flalpachk ICs are welded,
lead-by-Yead La Lha bops of the weld pins. After welding, estra lead material is
Erbmmed avay, Lirtuit conaeclions arg oade wsbog B 4WG nickel weld wire. The
wire is welded tu the pin surfaceés an the bosrd backside. AlY wire welds are done
using & machine which is Lepe ¢riven, thus éliminating the possibility of miswiring
due bo npeeatar errvr. A1l wiring & ciccuit parformance s tesled prier to
box-Tevel wnslallation., Aller suciessful testing, companenls ara staked as required
by drawing nples and Lhe atssmbly 15 cpated willh urethane.

The board 15 insestad in Lhe bur oa card-edge goides, i Lhe same manner o5 the olher
PL boards,

EN IR B N
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fur Qualification Test Flow, see Tahle 2 locaied at the front af this book,
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Lens asalion fanclions room, Facus, Inabidity ta J:m_n!'ul ACCEPIAKCE TF5T
f::n;;;:.l:?fz::iéz?p?;?1hte} facus. zoom or iris. fne CCIV spslems' TYO/DLA is subjected directly, widthool wibralion isclaters which
’ o Caze: mighl be ueed in iheir nprmal instalbation. e the following tesiing:
e e R T [Ny - ) _ _
Ellfsu e Hotor Drive L?::nﬂ aiselon (ritica ® Yibraiion: F-AdHz 1 3 4B/0gL-rise from (.01 6L /he
- ;gqgﬂgn_w.; B0-350 Hz; .09 G°/H:
8Y Pamgr 5"bF1 u-748 Hz! =3 48510 Oct-slope
T [ amnand HEI:{vErs lest Deratlion; | Hinute per Asis
Z20A L0 ' lest Level: 6.1 Grms

# lharaa] Vacuum: i & presivre of FAli larr, the leénperalure shall be as
Mol Towa:

1253 F: Twme tg stobVize equipment glus 1 fgur
25% F+ Time to slablize equipment glus ¥ hpur
1e5* Fo Tome La stebtize cquipment plus 1 hour

Ihe TPCATIA Qay nol have been subjected (o Che vaCuus Comdibion,

lor Acreplance Tesl Flow, see lTable 1 localed at the fFromt of Lhis buok.

QPERATIONAL TEST

o grider Lo verily thal LCWY components are dgerat loeal, o {est must verify Lhe
hiralth of att Lhe civwang rélated companents feom Lhe MIS {AZA1) pane) swiich,
thruugh b RCU, dhrangl Lhe syne Tines to ke CamerasFTU, Lo the ComerdsPTU comnand
gecader, lThe Lest musl alsa verity the comera's abality to produce vides, the Y5l's
abilily du roule videw, amnd the oo lgr's abilily 10 display v1deu. A& similar gast
wituld he pertarsed 40 verity the MM comnand path.

Pri-Launch_on drbikter TesiAin-10iaht Test

Power L1V Sysiem.

Vig Lhe MIS pangl, sgiecl a monilor 4y deslinalipa and Lhe camerd under

Tt us suorie.

Send "Cunera Powey On” counand | roae PHS panel

Sebect "Externdd Sync® an monitor.

Obsevug wigea gisplayed un manikor,  Hote thad if video on weaitar is

synchronized {1 e, siahle raster) then this iadicates that 1he camera

is recgrviny conposite syoc druw the ROW 40@ thal Lhe [owerd &5 producing

synchranised vilen.

B. Sgnd Fan, NolL, {ocus, Zvaa, GLR, AND Gomho comnmands snd visually (eilher
wia Lhe momibor av direct oborvation) veriby operation.

FooSelet gowglink gy geslinal v and Lamerg pder Lest 3y sourre.,

U Obeeerwe wuden rnnted v dewod 1nk .

Moo heml "Lawera Fower (00" ypomand via FHE pangl

M. kepewd Stepe 0 Ll 9 ewcepl o pssoe Dioead s wia Ui UM @b pulh.

Blove prusagy thak Ll (LT CyLed el s egeen o veidal .

[T TC R

i b 4 120
cov Lo
F__9 F__% F 5
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FallLURE HHIL AHD "7 FAILURE EFFECT
ITH Ow EM0 ETEW | __ . _...__ . BATIOHAIE FOH ACCFERIANCE
bens motion funclions zoom, focus, Loakility ko control 4 IHSEECTION .
d":"‘:;i'td? nriireip?:?]tgej focus, zoow or iris. Frocucement _Coniral - The INCACLA EEE Part: and hardware Ltems are procured from
fhamanits (etec £a ) Wirst [ase: appraved vendars and suppliers who meel the reguirement£ tek. forkh 1a the £C1V
CLA Luis af mi;sinn critical contract and Quallty Plan Mork 3talement |W5—2533170). FRestdent DCAS personnel
A1 Stepper Molor Drive viden revied all proguremenl dycunenls to eilablish Lhe need For G5] on selecied parts
2248B0-504 {FAT 517).
A :E;:rnghﬁglgiiers Locpmang laspection and Storage - Incoming Qudlily inspeclions are made an all
gzqqam_hm ’ received aaterials and paris.  HRasulbs are recorded by Fol and retained in file by
Orowing aml €ontrol numbers for futwre relerence and traceability. Al EEE parts

are smubjacted le incoming acceptance tesks as called {for in PAL 35S - Incoming
Inspeiiion Jesl Instructions.  ncomisg Flight porls gre furlher processed in
avtordance with RCA 1846684 - Prevondiivaning and Acceplance Requirementz far
[lerirond ¢ Pariy, wikth the excveption thal OPA gnd PIHD LEsting 35 nob pertormed.
Hechanical rlews are Inspected per PAD 316 - Lnconding Inspeclion lastreclions far
wechanical Viems, MA1 105 = Tocoming Qual ity Control Inspection Instruction, and

PAY LIZ - Vrocadurs for Processvng [acosing o Purdliased Paris Desigaated for Flight
sk, ACCEPLEd ilems are delivered to Haleridd Conbrolled Stoares and retained unger
speecligd cundigions wairl fabricatvon i vequirad. Hon-tomborming oeterials are
bt lur Materisl Heview Board (MRG) disppsilion. (PAT-30T, PAl IQC-511.)

Gugrd _Aszembly B I¢yl — Priur ©o Lhe start ofF CLA hodrd assembly, 411 items are
werificd Lo be cvarrect by sluch rounm personnel, 45 the iteme are accumulated 1o
tirn & Eil.  lhe itemy are verified ogain by Lhe pperatar who dssembles Lhe kit by
thecking Jgainst the as-boslt—parts-—Tist (AlPL).  DOCAS Maasatsry lazpectiion Points
are desiynaled tor o107 printed circuil, wife urdp dand wolded wire boards, plus
harnesy cunnectary For solgering wiring, crimping, solder splices and qualily
wurkgwoship priar 1o coealing of (he cemponent side @l boards and sleeving of
LTS T

A lleards

fpect UL s Lrudbions: aré given b dssembly drawony nnles and spplicahle saconenls
calbed wut in Lhe labrivabsen procedure amd relurd (FPR-20F0HE) and Parts List

FL ABMBR.  These ipclude wive connection liat 2295902, Holes - wide angle zoom
Peres wsay 2303191, Process Slandard - bding staking, potling. encapyulabing
ZM0HM, Sperificatinn - Urethane protective coaling 2200822 and worknanship Spec
BOLAOD 14

[ 5 A28 e - A
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ELA
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AL Power Supply.
[ommand Heceivers.
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Inalility Lo cuniral
fOiuWE, 20dm Oor iris.

Horsl Casg: .
Loss of mission critical
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ﬁ&LL'-ISFtEllﬂH {Cantinued) .

1A Assemb]y and Tesl - An open bax tesl is perlormed per P-IT-2234821, ArcepLance Tesl
per IP-AT-Z29BZ1.  Turques 4@ specified and wilnessed, Lraceahility nwhars are recordod
and calibraled lopls are cheched prior Lo vie. ACA Dualivy and DCAS INspELLiony wre
prodvaned ol Lhe complelion of specified FPR opesalions in accordance with PAI 204,
FAL-2D0G5, PAL-217 and PAL-407. DCAS perspanc] witnesy WiA Cut Li=pp and criliyal

Lirayu iny.

1¥CA00A = AfLer o WESDIA have baen Lested individually, Lhey are mated and

a linal acceptance 4est iE perlormed per 1P-AT-220a810, including vibralion and
tnerive | vacuum environments.  ROA and DCAS pEFsomie) monilor [ROSE Lests and redied
the acceptance Lest datafreswlts.  These persoanc] alsa inspecl alier all repair,
rewiirk and rgtesl,

Erpperelien ber Hippmenk — The #¥0 and CLA are separalaed Prior to shipmeat after
lubricalion snd Lesting is complele.  Each is pachayed according te CCIV Letler 8031
didd Z2BOME, Pruress siandard for Fackaging snd Handding guidalinas. ATF relaled
durmmenl atian including assembly dravings, Parls List, MPL, Tesy Ogla, ElL., 13
guthered and beld in o docuamentation Iu?der disigned specificaliy Lo each astembly.
Ihey talder is relained lor seference. Aa FIOP is prepared tar gach dssembly ia
artucdanie wilh the requiremenls of W5-2513376. RCA DE and DCAS personacl witness
Fraling, packaging, packing, and aarking, and roveew the EIDIF tor comp | eleness nd

uLEurdly -

A-130
P A s T (R
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" T FATLURE MDDE AND
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TATLURE EFFEET
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lens motioa Funclions rpom, lacus,
and 1r1s, de Bl respand Lo
cuands {electrical failura),

CL4 .

&) Stepper Helor Drive
2E94HED-504

A2 Fower Supply.
Coamaint Berevpgps,
2d1891-501

Inabilily to contraol
FOCus, Zeom or kris.

Yorsl Lase:

Lloes of mission critical
whdies.

SHEET B oF 9
RAV)ALE FOR ACCEFTARCE
EATIURE H]STARY
TOR WIS Log #0517 CLA 5/H FO05-507
Qualification Fest Failwre, Box Level Thermal Vac—Hol. Iris sotor

Corpectiive Achio:

drawing cuerest but iris nat funclicning during thermal-vacuun fesl {+5500),
Lause: AZ-12 ppra coupler ganeriting vellage spikes on iris cluck wayefarm, Causng
mulor phases Lo walluaclion.

Al replaced. U4 was considered Lo ba a randomn part prohlem,

nat a lol problen.

A v
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Al Stepper HMuotor Orive
L2UARBY- S

i Fower Supphy.
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FATLLRE EFFECT
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RATIOHALE FOR ACCEFTAMCE

i [nabiTity to control
locus, zoom ar irig.

Hersi Casel
Loss of missiagn <riticab
viden.

QPERATLONAL EFFECTS

Video is unuseble. Poysible luss of majow mission objectives 31 RHI elbwe cunera is
regquired.

CKEW & TIONS
IF passible. continue RMS operations uiing alternative wisval cvas.
CEEW. TRAINIRG

Crew shoule be trained to use possible altecpnates ta CCIV.

HISSL06 CORSTRATHT

gg?rﬂ possible, procedurss should he desigued so ithey can ba accapiished without
"

412 g o



