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RATTIMALE FOR ACCEPTARLCE,

(AFPLICABLE TO ALL CIL LILM3)

DESEGN FEATUALY

The ITVC 5 ¢omprised of 20 eleckrical
subassemblies; 13 subasxewblias are Lnckhesd
Martin Astro Space designed and labricated
using sbandard printed cirfoit baard type
construction.  The remaining s1x assem-
bhlips, 3 steppar miters, [ligh ¥Yoltage Power
Supply [IWFSY, Inlpnsified CED (ICCB}, and
Lens assembly are vondor supplicd compo-
nents, which have heea spacified and pur-
thasced according to LutkEEDd fartin Speci-
ficalion Control Brawings {5003} prepared by
Engineering and Product Assurance. Speci-
ficalions per the SCD are performance, Lesl,
qualificatian, and acceptance regquirements
for 3 procured piece of equipment. Parls,
materials, processes, and design quide-
lines Fur the ITYC program are specified

in accovdance wilh Lockhecd Hartin

3267828, This document deflines the

program requiremants.

MIL-5TP-975G will serve a5 the primary

Ltk parts zelection decuemeat. If a swil-
able parL cannat ba Found o MI=5TR-9750,
equivalent EEE parls Lhat meel the Tollaw-
ing criteria may ba svhsbituted,

Hicrucircmits are at Teash Class @ Lewed,
KIL-M-38510 devices. All microcircaeils
are subjecled Lo Parlicle Impact #oise
Uetectiom [PING) testing per MIL-STO-AGIC
lexpept Cor devices wilh plastic epaxy-
typr pachage}.

Oiodes and transisiors are at Teasi JAHTXY
in arcordance wilh HIL-5-19%0G. Al sem-
congartnrs in cavity-type packages are

subjectrd tu PINO Lesting per MIL-3TD-RA5C.

DESIGN FEATURES [Cunt .}

Relays are procored bo the highest
mililary established reliabitity {(MIL-ER}
Level as delined in MIL-R-3016. Relaps
are subjecl Lo PIND testing,

dwiiches dare procured Lo al least Lhe
sccend highesl level of the appropriote
MIL-ER specilication, Switches ara sub-
Jecled Lo pilher PTHR besting or W-ray
analysis a5 appropriale, for particle
detection,

Siher discrete parts are pracured bo at
least the second highast leeel of Lhe
approprlale HIL-ER specificatiaon.

Parlz nat included in the above docwmenks
have heap used in the design only afler a
no=%5Landard parks accepbtance requast
(H3FAR]) has been preparad, submitted to
Reliahility Assurance Enginecring and
approved For Use in the specific
applicationls] delined in the HSPAR by
MASA =150,

Warst case citcuit analyses have been
performad and dacoscated fop all circuit
Pesiyns Lo demwrilvate Lhat sufficiendt
cparcaling marging exitt far all operating
condilians. The anabysis was worsl vase
in that the value for each af tho variable
paranelers was set Lo limits that wild
drive the nutpul to 2 masioum {pe nin.}

A component, appreach review and analysis

Twas condvcted to verily thal the applied

slress un each piege part by Lhe Lempera—
ture extremet identiflied with pnviven-
wenlal yuealificabion Lesting dpes not
exceed the stress derating values
identified in Lockheed Martin 3267020,

PESLCH FEATURES (Conk.)

o additien, an abjective examinmabtian

vf the design was parformed thraugh a
PFreliminary Design Review and Crilical
Design Heview to wverily Hial Whe 1TVC net
speciFicalion and contractual requirepcnts.

BARD UakD BLSLEGH

f¥1 boards are canstructed Fram Yamipated
capper—rlad epoxy glass sheats per
HIL=-P=13749 Type GF Grade A. Circuit
coneclions are made khrpagh pripled

traces which run from paiat to poink oo

the baard surfaces. Cvery lrace Lerminates
at an annular ring. The annnlar ring sur-
rounds Lhe hele in which 8 component lead
ar Lerminal 15 lecaled, This ring provides
4 loating for the solder, ensuring gocd
mechanical and elecirics] performance. Lis
tiz# amd shape are goeerned by HIL-P-55GA(
a5 are Lrace widths, spacing and routing.
Thesa requolrensnts are reiterated sgec—
ifically inm dvawang notos to Torther assure
compliance.  Variations betweesn the 2rtwork
master and the Tinal product (due to
irvagularities of the etcling process)

arc also conbrolicd by Jrawing motes.

This preveots makiny delective boards £ rom
guod artwork.  lkales which hoguse no 1oad

ur terminal, but servo anly bto elaclrically
interconnect the iffercnt board laygers,
contain sLiteh bars for mechanicsl support
amj increased reliability.

The throwgh holes area drilled Erom a dritl
tapa Lhus eliminating the possibalikty of
kwmar erver and allbwlpg tight control
pver hole and annuolar riag concentricity,
an tmportant roliabdl ity criterion. A{Ler
drilling and etching, all copper cladding
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RATINNALF FOI ACCEPTANCE. {Contirued)

BARE BCwHD OLSIGH {Conl.)

is Lin lead plaled per HLL-3T0-1435, This
pravides for easy and reliahla soldering
at the kime of baard assembly, even aller
perivds of proloagad sLlarage.

HOARD ASSEMBLY DESLGH

A1 componenls are {nstafled in a manner
which assurps maxioun reliabiliLy.
Compoprent leads are pre-tinned, allmving
Lotal wetting ot solder joints. A1) Tcads
are formed bto provide siress reliel and
the badies of Targe components are siaked.
Special mounting and hapdling inttructions
are included in each drawing required afier
finat assenbly. The bpard is coated will
urathane which proterts againsL humidity
and Canlaminakion,

ALCEPTANCE TEST

Fach assembly s individually tesled Lo

a HRSh approved Aceeptance Tesk Procedure
TR-AT-20003442, The Acceptance Tosl Flow
i% detailed in altached lablp |1

PUALTFICATION TEST

The Qualllication wnit is identical to the
flighl unit configuralinn in every respecl
and 1% used zolely lor Lhe purpese of nqual-
ifacation teslimy, The Qual unil wusl
swecesalully complele aceeplance brsting
prior Lo onktering qualification testing,
the Qual wnbt, has passed Lesting in
arcorgance with NASA approved tesh plan
PH-C-20M07492 . The Quatificalion Test

Flow is delailed in allached Tahle 2.

DPCRALTOMOL TESTS

In order to verify that CCTY components

are pperational, a tesl must werily Lhe
hea!th of all Lhe command related com
ponants From the PHS [ATALY panel switch,
throwgh Lhe BOU, thraugh the spnc 1ines

le the Camera/PTU, to the Camcra/PTU
cunmend Jegeder,  The test susl alse verify
Lha camera's ability to prodoce wideo, the
Vi's akility to route ¢idem, and Lhe mpn-
itar's ahility Lo display videa., A similar
test would be pevioemnd to verify Lhe MUR
commamd path.

Pre- hpn Qrbiker [est/In-flight Test

1. PMpwer CCTY System,

2. Wiz Liwe PHS panel, select a woniler
ay decstynalins and Lhe camera urder
test as sawrca,

1. Send "[amera Power On" cotmtand From
the MIS panel,

4, SeTect "Externmal Sync” an monitor.
h. ODbserve videa displayed pn nonilor.
Mole Ut i videp on monltar is
syacheonized {i.a., stalble razter)
Lher this ivdivales Lhat the camera

is receiving compnsile syne freom
Llve RCU and Lhat the ramera s Jrrn—
ducing syachronized video.

0. Send Pan, 1ill, Fecus, Japm, ALC,
and Gamna comands @ wiswally
{rither v1a the manitar or direct
vhrervalian) verily cperation.

7. Selact downlink a3 destination and
camera uwmler test as spurce.

. Observe videe rouled Lo downlink.

9. fSend "Camera Pogwer OFF* cormand via
PH: panel.

M. Repeat Sleps 3 through 9 excent
isxme comnands via the HOM command
pakh.

QAF [HSPECTION
Procuremeat Contrel - The [IVC EEE Parks

and harduate ibems arg pracured Teqm
appravnil vendors and suppliars, which
meet the requivements set Tarth in Lhe
II¥L conlract. Resident OPRO personncl
reviee all progurengnt docwnents Lo
whlglish the need For G0 on selecled
parts (PRl S17),

Tecowing Inmspeckion and Slocege - Docoming
Unality irspeclions are made on all
received malacials and parts.  Rezulks

are recgrded by Iot and retained in file

by draning and canlral myobers far fyture
refersnce and traceability. A11 EEE parts
are tubjeckted Lo inmceming acceptance tesks
as called Tor in PAP Ad. 14 = lncoming Cntpec-
Lien Test Instructions. Incoming flight
paris are further procested in accordance
willi Lockheed Hartin JAG7028. Hechanienl
ilems are iaspecbed per PAP 84,1 = Supplicr
Quality Assurance, and PAP EI0 8.3 - Proce—
dure far Processiag Incoming ar Purchasend
Parte Designated for FHght Use. Accepled
items are delivered to Material Cantralled
Stares sad ratained under specilied can-
ditigns until fabrication is Fequired,
Hen-conforming materials arc hold For
Hatrerial Paview Board (HAR} digpositinn.
FRAE A4 143

faapd Asspmbly & Jest = Prior Lo the slart
ot TWE board assembly, all jlems are
werified Lo be correct by stack rgom
persomne]l, as Lhe {tems are acewnulaled

ta Form a kit. The item: are verilied
again by Lha aperator whn assembles the
kil by checking against the gs-boill-
parts=1ist {AOPL). DPFRO Mardatory
[nspeclion Meints ace designed for all
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QASLHEFECTION {Cenl.)

printed circuit, plus harness cwmeclors
ler soldering wiring, crisping, sclder
splices and qualily workmmsship prior ko
enating af the romnponanl side of Lpards
and sleewing aof harnesses.

FATIOMALE FON ACCLIMTAMCE,  {Conlimeed]

QA THEFECTION (Cenkt.}
ITYY Dpards

Specific 1TYC board assembiy and tesy in-
sbructions are provided in Jrawing nntes,
and applicable dacunenls are caliad out

in the Fabricaliae Prucedure and Rocord
IFPR-20007442) and parls 14st PLIODOTAAZ,
These incluto Pracess Standarcd-Domding
RTY-566 Z20MMA1, Process Standacd - Banding
Velero Tape 2200889, Specificatlon
Ioldering 2280749, Specification — Crimp-
ing 2700000, Specilicalion — Banding and
Staking 2280478, Specificalion = Urethane
cnating 720007¢, Specificalbon - Marking
22N007Th, SpeciFicalion - Workmanship
ARAMIES, Sprcificalian Ponding and Stak-
ing Z2O08TS, Specilicalion—Wave Jolder
ZEH0EZY, Sperilicalian—Frintel Wire Boargd
Staking 2280051, Specilicatian—Rellaow
Snldering F200791, Specilicalion-Scldering
Swurface Mount Componanks 20005710,

(ASINSPECTION [Cant_ b
ITYC Assembly ond Test

an ppen haw Lesl i3 perforned per TP—I1T-
20007449¢ and an Acceplamce Test per
TR-AT-20007442, inclwding wvibration and
thermal vacuwn, Torques are specified aml
witnegsod, tracaabilily numbers are rocorl-
ed and calibrataed togls are checked prior
La use. lpckheod Martin Quality and DPRO
iaspections are perforeed AL the completipn
of spacified TPR operations in acoordance
whth PAF-Z.6.1, FAP-£.%9, PAF=Z.1I,
PAP-EG. 1, and PAP-B.G. OPROD perscune]
witness ITVC bwlLon-up and Critical
Larguing.

lhe [T¥L is packaged arcerding to HASA doeu
ments MHOEODO . 1T and HHOSIDA,A{ 1021 which
fdelines packaging and hand1'ng requirements,
Al related docomentation {nchuding
aszemily drawings, Parts List, ABPL, Test
Nala, ele., Is gatherad aad hald in a
documentation foldey astignel specifical ly
to each assembly. This Falder is vetained
Tar reference. An EIREPM i prepare] for
cach assenbly in accordance with the re-
fuiroments of PAP EZ2.7. Lockheed Hartin {C
and OPRG perscanel witness crating, packag-
ing, packing, and marking, and review Lhe
EIDF for rampletensss and aceuracy.

CCTVIIMTC - 140
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TABLE 1. ACCEFIANCE TESI FLIW
BROH AHOICHT FERFORMAHEL TEST

Test contucted per Lhe reqeirements af NASA
approved TP-AT-20007442,

ACCEPTANCE VIBRAT UM _EXPQSURE

20-80 Hi: 3 dHInEtaue rise from 8.81 g2z tg
0.04 g2z

B0-380 Hz: 0,04 u=rHz

350-2000 lz; 3 d8/pctave decrease bo .06 gzﬂll

Test Duralion: 1 minelefaxis, operating

Test LeveTr 6.1 grms

EOST-VISRATION FUMCTIONAL CHECK

lest ronducted per the requiremants of HASA
appraved Tr-AT-Z0QHA42,

BLCECTANCE THEREAL-YACLUA LXPUSURE

1.5 cyeles tolal from «175 deyg F to +14 deg F,
After siahiliration, one hoor miaimen dyration
al each plateaw. TIn—s$pee fonclianal lests
perfurned at sach platean.

COST-EHYIRONHENTAL PLEIOAHANCE TEST

Aoopm ambient performarce tacls tonducted in
decordance with HASA approvel TE-AT-Z0007442.

TADLC 2. QUALIFICATION TEST FLOW
EM1

Conductet Lesle fun in accordance with the
reguivements of SL-E-00020, JocFud bng U501,
r507, C50G, TIgL, COQ1, and CEON. Radiated
bests ren in accordance with SL-E-RQDZB
ineluding RS0Z, ASA, and REDZ oxcept that the
best cerrenl For RSD2 was 2 amps in liew of 24
angs.

QUAL _FOR ACCEPTANCE VIRRATION

20-00 Wz 3 dH/octave increasing to 0067 gHJH:
B350 Hz: O.06770ckave

150-2000 1kx: 1 dB/octave decrpaze

Texst Level! 7.8 grms

Test Duration: 5 minutessfaxis operating

LIG ¥iG

W-70 Hz. N0 dBantave increaslng ko §.4 gziﬂz
M-500 Nz: 0.4 g~/H2

SOO-200 He: & dlfockaye decrease

fest Lavel: 18,1 grms

fest Puvativn: A0 minutesfanis man-pperal ing

THE kAL -YACLIUY

.5 cycles tota? from +120 deg F Lo +9 deq F.
AfLer stabilization, one hour minimen duration at
each plaleau. In-spec Funclional tests performed
at each plalean.

THERMAL SIHULATIUN

Worst case bl and ¢old mission environments
timulated in vacuun. Buring hat case, fn-spec
nperation is required for b of 19 eonserutive
houre. During cold case, in-spec aperakion is
required for 14 (onsecolive hours. '

HmMIDITY
120 figurs ewposure bo BBE AN incfuding Four 24

bour tenperature cycles of +50 dey [ Lo 4125 deg
F. non-gpecialing.
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