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FRIIOMANE FOR AECEFIANCE .

(APPLICARLD 10 ALL €L

L1ERS}

QESLCH FEATURES

The ITVWC is comprited nfF 20 rlepctrical
subassomblies; 13 subassenblies are Lockherd
Martin Siles Space desigred amd falricaled
usimy slamdard prinked circuil boanl Lype
conslyruction. The remaining siv assom-
bhies, 3 sigpper eglors, 10gh Vollaye Pgae
Supply (HYPS), Lntensidiied CUD (ICCOY, and
Lens assom1y arc vendor supplicd conpo-
nonts, which have been specified and pur-
chased according ta Leckheed Martin 5Spoci-
fication Conktral Drawings {5CDs) prepaved by
Enginecring and Mroguct Assuranco.  Gpeci-
ficaticas per Lha SCO are peclorwance, test,
qualification, aad acceplance reduirements
for u procursd piede of aguipmanl. Parls,
makerials, prucesses, and design mpuide-
linecs for the 1TYC program are specified

in aggordance with Leckheed Martin

1267828, Thit document defines Lha

peoygran regui remenl s,

MIL-3TD-9750 will serve as Lhe primary

¥HF part< seleclian darvment . 10 & swil-

able part camnot be found o HEL-5TH- 9256,
enquivatenl ECC parks Lhat porel L Tadlow-
ing criberia may be substitaled,

Microcirouiks arne at TeasL Class B Level,
M -M-38510 devices.  AlT aniceoeircuits
arg subjected to Particle Impacl Haise
Dotection (RINUY besting per HTL-5TD-0RZC
lewcept Tor devicas wit ptastie epony-
type packagel.

Diodles and bransistors are al least JAMIEY
in accardance oilh HIL-5-19600. AY] semi-
concluctars in cavitp-Lype packages arc

subjectod Lo PIND testing per M]L-510-88]C.

REZICH FEATURES (Cunt.)

Halays are provurad te Lhe highest
military eslabtished reliabilily [MIL-FR)
Lavel as delimed 0 HTL-RP-30006. Relays
dre subject Lo FIKE besling.

Switehes agre prgeured ta a2t leasLl Lhe
secand highesl level of Lhe approprelate
HIL-ER specification. Swhtches are sub-
Jected Lo either PIM testing ot X-ray
analysis as appropriale, far parLicie
deteclion.

Other discrele parts ave procured Lo ak
least the secand highest leval of the
sppropriala HIL-ER specificalion.

Marts net included in Lhe gbove documents
have been vied in the design only alter o
nen—skamiard parls acespkance reguest
[NSFAR] has becp prepared, sulwrilbicd Lo
Reliahiliky dssurance €aglinesring 2nd
approwed for wse in Lhe specific
Aapplivdkionfs) defired dn the H5PAN by
HAGA. ST,

Merst cose Civcuil amalymes hawe ligen
perfarned aml docemenled Tar all cirvcwil
designs to devonstrabe thal suf{tcient
gparating margins emist Mnr all aperaling
conditions. The analysis was worst rase
in that the value for each of the wariahle
parameters was sel to linits thal wi1l
drive the oulput to a maximum [or min.)

A component approach rewiew and analysis
wils conducted to werity Lhat the applied
siress on gach piece parl by Lhe Lenpera—
lure extremes identilicd with anvirmn=
mental qualiiication tesLing daps Aot
oxcpad the shress derating values
idaniiled in Lockheed Martin 126TA20.

DESIGH FEATURES {Lont.

Tn addfition. an objective acaminatinn

¢f the design was performed Ehreough a
Praliminary Design Rowiow aml Critical
Oesign Review to verify thal the 11V met
specificatyvim amd cantractual requirements,

OAfE BOARD DESIGH

AT boards are constructed from laminaled
ropper-clat cpony glass sheels per
HIL-P-13%19 Type GF Grade A. Circuil
tunnectians are made throwgh printed

traces which run from poink to point on

lhe board surfaces. Every btrace lerminataos
at an annular ring. The anpular ring sur-
rounds Lhe fole in which a camppncnl lead
gr Lerminal is lgrated., This rimg provides
a lacling for the soldar, enturing goud
aechanical and electrical perfarmance. ILs
tizn and shaps are govarned by HIL-P-550A0
a4 darg Lrace widlhs, spacing aad rowling,
These veguiremenls are reilorakod spoc-
ifigally in drowlng notes Lo furlhar assare
rivmpl iance . ¥arialions helwsgn Lhe arlwork
nasker and Lhe Tisal prpdect {due Lo
irraqularitiers ol Lhe obching praocess)

are also conbrolled by drawing nokes.

This pravenls making defective boavide Teom
good arbwark. Holes which house no lead

ar Lerminal, buk serve oniy to cleclrically
interconnecl the differenl beoard layers,
contain stilch bare lar mechanital cupport
and increased reliabilily.

fha Lhrough hales are drilled Trom a drit]
Lage Lhus elimimating the possihility of
lluman error and n|1hﬂing Light coplral
fivar hale amd annular ring concenlricity,
An amporlant reliability criterion. After
drilling and atching, all capper eladding
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BARE HOARD DESIGM {Cont. }
it tin-lecad plated per HIL-5/D-14495, [his
provides for easy and reliable solderinog
at the timc of hpard assembly, even after
periads of prolonged =torage.

MARD ASSEMBLY DESIGM

A1 tumpanents are imzlalled in @ mapncr
which asswres makinue el iability.
Lorpanenl leads are pre-Linncd, allawing
tolal wekting af salder joints. AL leads
aro formed tg prowlde stress rolief amd
Live budies of large cumponents are staked.
Special mounbing and hamdling instruclines
are included in cach drawing roquired after
Fina? asgewhly. tho board iz coaled with
urathane vhich protects against luomjdity
dnd conktaninatipn.

ACCFPTANCE TEST

fach aszemhly is indivitdually racted La

4 HASA approved Acceplance Test Procedura
TP-AT-Z0007442. The Acceptance Test Miaw
iz detarled in attached Table 1

OUALITICATION TEST

The fualifieation wnil is identical to Lhe
Flight anit conFiqueation in every rospect
and it used salely for thn purpnoe of qual-
ilicatiaon LlesLiog.,  Tle Qual umit ngsk
swecesslolly complele acceplance testing
grior Lo eatering qualification testing.
The Qual vall, has passed Lesting in
gecordance with NASA approved tesl plan
FH-{-20007402, The Qualificakion Test

Elaw is detailed in allached Tahle 2.

RATIOHALE FOR ACCEPTAMCE. (Conbtimued}

QPCRATIOHNAL TESIS

In ardor bo vorily Lt CCTV components

are gperalianal, o test musk verify the.
health of all the command ralaled com-
panents from Lhe PHS [A7A1] panel switch,
Lhrowgh the RCE, Lhrough Lhe sync Tines

tu the Camera/Ptl), Lo the Canera/PIU
comand decadar. The tes| musl atsog werily
ithe camera's abilily to prodece wigeo, Lha
¥5's abilily ko route videa, and Lhe aon-
iler's abilily Lo display wideo. A similar
test would be performed bo verily Lhe HOH
command pakh.

- i In-

1. Powar CCTY System.

£. ¥ia the NS panel, selecl a monilor
as destination and Lhe camera undes
test as source,

3. Send "Camgra Mower On" command Fram
e PHS panel.

4. Select "Exlernal Sync” an manitar,
5. Observe videg disprajed an mankler.
Hpte thal iF videp on nonikor i
synchronized (l.a., stable raster]
then this indicates Lhat the camera

is receiving tompesile spne (eom
the RLU and Lhat Lhir camera ix pro-
ducing synchronized videa.

G. 3end Pan, Till, Focud, foom, AlLL,
and Gamma comaanrts and uisuai]r
{aiLhar via the mgnitor or dlrel
nhservalion) verify operatipn,

T, Select downliok a5 destinalion and
casera under Lest 3k source.

8. Obzerve video rouled Ly dogwnlinh.

2. Send "Camora 'ovar 0FFY coammand via
M5 pangl.

10, HRepeat Sleps 3 through 9 axeept
istue commands via the MOM comaand
path.

QA INSPLCTION
Pracurement Coatral - The 1TWC EEE Parts

dnd hardware ilenis are pracured From
approved wandors and swppliers, which
meet the taquirements set forlh in the
1T contracl. RAesident OPRD porsnnnel
review all procuresent documents bo
exlalbilish Lhe aped Tor G5l on selected
parts [PAL G17),

Incemangg Thepeelipn gnd SLorage - Incoming

Duality incpeclions ara wade on all

received materials and parls, Rezulls

are racorded by lob and retained in lile

by drawing and canlrgl nymbers for future
referepce and traceability. A1) EEE parls
are subjecied Lo incoming acceptance Lesls
at called lor in PAP A4.14 < Incaming [nspec-
tien Test Inslewctlons. Incoming Fligid
parts are furthér protessed in accardanre
wilh Lockhead Hartin 1267028, Mechanical
iLens are jaspectad per PAF Ad. w1 - Sppplior
Quality Mesurance, and PAP EIL.A.1 - Proce-
iyre for Processing Incoming of Purchased
Parte Decignated For Flight Use. Accopled
ilems are delivered to Haterbat Cantealled
Stnres amd retained under speocilied ecoan-
ditions wntil Fabrication is reguired.
Mon~coalariing naterials are hold far
Material Review HBoard {MEH] 4l spositian.
[PAP AA. T4,

figard Assembly & Tasl ~ Prior to Lhe slarl
of TW board azsemhily, all items are
verified to he correct by sbock rocm
partonnel, as Lhe Mems are accuormiated

Lo fora & kit, The items are verified
again by the operalor who assembles the
kil By chercking against the as«buiit-
parts=TisL (AQPL). DOPAQ Mandalory
Taspeclion Points are designed far all
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AATLOMALE FON ACCLIFANCE.  ConLlimeed]

Qi INSFECTION 1Conl . }

pramted circuit, plus harness oonnecbors
for snldering wiring, :rimping, soliler
splites and qualily warkeanship priar kn
coaling of the componen b side of boards
and s1eowing of harnessas.

QASINSPECTION (Coant_}
TTV¥E Roards

Spacific 1TV0 board assenbly and Lest n-
slruckions are provilded in Jdrawing nokes,
and applicable documenls are eallad oul

in the Fabricakien Frocedure and Record
(FRE-Z2OMITA42) aml parks Tist PLIADG AT,
fhese nclute Process Standard-Opnding
RIV-56G 2380861, P'rocess Standard - Donding
Velorg Tape 2780007, Specification
anldering 20099, Specilicalion — Crimp-
ing 220000, Sperificalion — Agnding and
Staking 280878, Spocificalion - Urethane
coating 2200877, Specilication = Marking
ZEBﬂﬂIg, Specification = Horkmanship
anamd3s, Specificalion Bonding and Stak-
ing £ZA0G1E, Specification—Have Solder
228121, SpecifFication-Priated Hire Board
Staking 2780851, Spocificalion—Rellaw
toldoring 2200754, Specification-5Soldering
Surface Mounl Components Z0005%110,

Qv IHSPECTEON {Caonk.}
[TVE Assenwbly and Test

A opea bex Lest is perigrmed per TP-[7-
200#4¢ anil an Acoeptance Tesl per
Tr=aT=20007442, including vibration and
Lhermal wvacuum. Torques are specified and
witressed, traceability aywbery are record-
o and ralibhealed lool: are checked prigr
le use. lockhoed Marlin Qualily and DPEQ
inspeclions ara perfarmed 2t the completton
of specilied FPR operatiuns in accordance
whih PAP-Z.6.1, Pap2. 9, PFAP-P. 11,
PAP-EG. 1, amd PAP-D.5. OPHG persooncl
wilness TTW buttion-op and crilical
Lorguing.

The [TYL is packaged acearding to MASA focu

ments NHOEQQOS. TC and WHOSING. 44 1D2]1 which

defines packaging and handling requivements.

A1 related documenlation including
assembly Urawings, Parks 1isk, ABPL, Test
Mata, etc., is gathered and held 9m a
documentatinn folder recigmed speeifically
Ly gach assembly. This Folder is retaine
for reference. An ETOP is propaved Tore
each assembly in accordance with the re-
quireents of PAM E2.3.  Lackheed Martin QO
and MO personne] witness craling, pachag—
ing, packing, and marhing, amd rewiew Lhe
EINP fur cadgleleness amd acooracy,
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TAOLE 1. ACCEPTAMEE TEST FLDW
ROOM AMBICNT FLRFOSHAMCE TCST

Tesk condueled per the reqeiremesatls of HASH
cpproved TP-AT-2000 7443 .

ALCEPTANCE YIDRATLON FRAPOSURE

£0-80 Hz: 3 dBfﬂElﬂvE risg Trom H.{1 gEIHz Lo
09.04 g gz

BO-300 He: 0.0 g“shx

REO-2000 Hz: 3 dR/octave decraase to 0.086 ol/).

TesL Dwration: 1 minvlelusis, operating
Tesl Leval: h.1 gras

PUSE =Y LEK | IO FUMCTIMAL CHECK

Tesl conducted per the requivements of #ASA
approved TP-AT-200072442.

ACLCPTAHCE THEAMAL-YACUUH [H[DSURE

V.E ryeles botal From 4715 deg F ok +14 deg Fo
Afler stabilization, ong howr minimum durgtion
at each plateay. ln-—spac Tunctional Lests
perFotuwed ab each plateau.

CRST-ENYLROQNMENTAL PLAFORMARCE TEST

Agom amhient perfopmance Letts conducted in
accordance willih NASA appraved TP-AT-20007447,

TADLLD 2. CQUALITICATION TERT FLOW
Mt

Crnductad tosls run in accordance wikh Lha
reguirenents oF 3L-E-N00Z0, incloeding CSD1,
CA02, C46, TTIDY, {EQI; and CEBY. MAadialed
Lesis run in accerdance with SL-E-MND2R
Including RS2, RSO3, and REB2 eacept that the
Lesl currenl for B30 was 2 amps in liew ol J0
amps .

- QUAL LOR ACCEMTANCE W[BRATIQN

M-B0 Nz: 3 dlfoctave increasing te 0.067 gZJ"z
AU=-350 Hz: .06} actave

IRA-20G0 Hz: 3 dRlactave decrpase

Test Level: 7.3 yrms

fest Muegtion: 5 minotesfaxis aparating

ELIGHT QUALICICATIOH VI1BRATION

20-10 l2: B dB/oglave increasing tu 0.4 g /Hz
TO-500 Hz: 0.A go/Hr

S0-Z000 Hi: 6 dbfoctave deckheaso

Tesl Level; W) grms

Tesl Duralion: 48 minutesfaxis aon-operaling

JTHERMAL ~VACUNY

7.5 eycles total from 0120 deg F ta 49 aleg F.
After stahilization, one howr mindinem duration at
cach plateau., I[n-spec functipaal Lests performed
at oach plateau.

TJIERMAL S1HULATL{N

Worsk rase hol and cold sidsion envirgnments
sinmulaled im vacuuwn, During hat rase, in-spec
ameration is eequired {ar B of 14 consacytive
hours. Quring cold case, in—spes aperation is
renuivad For 14 conseculive haurs. !

HiMIDLrY
120 hours exposure ko 85% RH including fowr 24

hour Lemperalure cycles of +6d deg T fo #1235 deg
F. num-pperating.
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