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HARINUALT INA ACCEFPLANCT,

DESIGN_TEATURLS

The ITVC w5 comprised of 20 eleckrical
subassembiies; 13 svbassembligs are Larkheed
MarLin Askra Space designed and fabricatcd
uging standard prinled circoit board Lype
contbryction, Tha remaining xiW assoa~
blies, I stepper molors, High Yollage Fower
Supply (IFIS), Inlensified CCO (1CCRD, and
Lens assembly are wendor supplicd cowpo-
nenls, which have been specified and pur-
chased acearding to Lochheed Harlin Speci-
fication Coantrn) Orawings [5C0s) prepared by
Engineering and Producl Asterance. Speci-
ficatipns per 1he 3C0 are performance, test,
gualification, and acreplance requirements
Far & procured piece of equipnent. Farls,
waterials, processes, and design guide-
lines for the [IVYD pregram are specificd

in accordance with Laockbeed Harbin

AMARIRZG.  This documenl defines Lhe

Mrogram requitensnls.

MIL=5TD-9756G wl11 serve as the primary

EEE parts selcctipn document, IT & swil-—
able parl canmgbt be Found in MIN-STN-0756G,
equivalent EEE parks that meel the (ol low-
g eribteria may be twbstibated.

Mitrocireunts are at Teast Class 0 lpuel,
MIL-M=353910 devices. A11 wmicroircuils
arc suhjected to Particle [pact Moige
Detection [PIMD) testing per MID-310-A83C
fexcopt Tor devices Hilﬁ plastic epauy-
Lype package].

Dindes ami tronzislers are al least JANTAY
in actordsace with MIL-5-19500. A zpmi-
vondoclars in caviby-Lype pMckages arno

tulyjectal Lo FIHD LasLling per HIL-516-AR30.

PAPIPLICAGLE 1O ALL CHIL

[TEM3)

DLIIGH {LATURLS {Coni .|

Relays are prorured {0 Lhe highest
military estabtished reliabhility {MIL-ER)
Level as sdelinpl im HIN-R-30016.  Relays
are subject ta PIND testing.

Swilches are grocured o abk 1easl Lhe
secand highes| Tovel of the apprapriate
HIL-FR specification, Swilches aré sub-
JecLed 1o eilher PTHD fesking or N-ray
analysis as appropriate, for parbicle
detlaclian.

OLher discrete paris are procuwred to at
Teast the secand highest lewel nF the
appropedale HIL-ER speci Fication.

ParLs ngt tncluded in the above documents
bave been wsed in the design only afler a
non-stamlard parts arceptance request
(H5PAR} lhas been prepared, submilled to
Reliability Assurance Engineering and
approved Tor use in the specific
applicatianlsh deFincd in Lhe MSPAE Ly
MASA-JEC.

Worel case cirewil analyses have been
perlormed and documented Tor all circuit
designe Lo femdnslrate that zuffigignt
sperating margins exisl fur all operating
canditions.  The atalysis was warsl case
in that tha value Ior cach of the wariable
paramebors was el bo Timits that will
drive the aylput t0 A waxirm [(or min.}

A companenl approach review and analysis
was congucled Lp verify that the applied
sbrosg on bach piece parl by the Lewpera -
Llure cxtremes lidentilied with envirin-
mealal pualilicaline Lasling does rel
excgad Lhe stress derating values
idernkilved 1a Leckhead Marlin J26TA260.

PESIGH FEATURES {Coat. )

Im gddition, an obJective ewaminalion
uf the design was performed through a
Praliminary Design Review and Critical
Uesign Review tn verify that the ITY¥L met
spocification and coniracli] requirements

FARE BOARD DESIGM

11 hpards are constructed from lasinaled
copper-clad epaxy glat=z sheols per
HIL-P_13947 Type GF Grade A. Circuitl
conneclinnt are maga throvgh printed

Lraces which ryn Trom point fo point on

Lhe board surfaces. Evary brafe terminates
at an armular ring. The annular ring sur-
rounds the bule o which a companent Tead
or terminal i3 lgcated. This ring provides
a ITeating Fer the salder, ensuring gnad
mechanical and eleclrical perfprmonce.  Its
sirp and shapn ave governed by MIL-$o556:40
it are trace widlhs, spacing amd rputing,
Thesp requiremonts are veiterated spro-
itically in drawing agles to further assure
compliance. Wariationk hekwaon the artwork
master and Lhe final preduct {dug to
irregulariiies ol the atching processt

are alsa cmatrolled by drawiny notes.

This prevenls making dafeclive boards fron
good orbwark. Moles which haute no Tead

o¥ Lerminal, bk serve pnly Lo electrically
witercannecl the different board layers,
canlain stilch hars for mechaniral support
and ivcreased reliabilily.

The throwgh hales are drilled (ram 2 drill
Lape thas eliminaling the pascibility of
bwran error and allawing Light canteat
ower lale and awrglar ring concenkricity,
an imparlaat reliabilily criterian. AFLer
drilling aml elcking, all capper cladding
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RATIOHALE FOR ACCERIANCE. ({Continwead)

BARE BOARD GESIGH [Cwent. )
is bin-lead pltaled per MIL-STD-1495. This
provides for easy and reliable saldering
al the Lime of brard assemhly, even after
perieds of prolorged storage.

BOARD ASSEHOLY DESIGH

Al tomponents are instalted 0 a manner
which assuras macimom reliability,
Conpanenl Yeads are pre-tinaed, allaring
total welting of solder joinls. AT} leads
are formed Lo provide stress relief and
Lle bodias of large cempanents are shaksd,
Special mounting annd handling inslractions
are included in each drawing required after
final assewmbly. The koard is coated with
urathane which pretecls againet homidiby
ahd contamimation,

RLCEPTANCE TEST

Fach asecmhly |5 individually Lested to

3 HAsA appraved Acceplance Teil Mracedore
TE-AL-20007492.  Tha Accoptance Test Tlow
15 dulailed in allached Takle 0.

WUALIFJLATION FEST

The Qualificalion wnil is identical ta the
Flight vnit eoafiguration in every reepect
and iz used salely fur the purpese af qual-
ificatian Llesting., The Qual anit mmsl
suevessfully conplete acceplance Lesling
griev Lo entering qualificalion testing.
Ther Qual unil_has passed Lesting in
accardance with HASA approved test plan
PN-C-20002447.  The Qualilication Test

Muw @5 detailed in allached lable §.

DFLRATIQHAL 10515

Tn arder Lo veri{y Lhat CCTV couponents

are operaliyanal, a Loet wuzl verify Lhe.
health of a1 Ll comany reTated com-
panents Trom 1he PHS [AJ41] panal swikch,
thravgh the RCY, threwgl Lhe syng 1ines

to the CamerafRTL, tn the Camera#sBETU
command decoder. Tl tesl musk alsg verily
Lhe camera’s abilily Lo produce widen, Lhe
¥5U's ability te rouke video, and Lhe mon-
itpr's ability to display wideo, & similar
tesl nould be perfermed o verify the MO
command path.

Pre-laugch gn Orbiter Test/In-F)ioht_Tes

I. Power CCTY Systlen,

2. Via the FIIS pancl, seleft a moniler
as dextinalion amd Lhe camera under
test at sowrece,

3. Head "Campers Mower " command Tream

Lhe PIIS panel.

Select "Culernal Spnc” om munitar.

Observe video displayed on mooilar.

Hote Lhal §f videw on momitor 1s

syachronized [i.e., stable rasterl

then Lhis indicates that ihe camera

Is receiving conpotite sync lrom

Lhe RCL and thal khe camera is pro-

ducing syncheanlzed viden,

fi. Send Pan, TilL, Foces, Faom, AL,

and Goswd conmnds and visually
(either wia the manitar er direcl
shservativn| verifly pperation,

I. Select dawnlink as destination and

cenera under besl as sgurce.

. Observe video routed to downlink.

%.  Seng "Camera Power DE1* command via
FHE panel. .

1. Repeal SLeps 3 through 9 encept

issue commands via the MOH conmand
path.

L S

gasIRGPCC 10N

I'cocurgment Contrgl — The ITYC EEC Parts
aml larduare ilems are precured from
Adppraved wendors and svppliers, which
meet the requircements set Forth in Lhe
ITVC coniract. Resident DPRO personoi
review all proCurewest documenks ta
vstablish Lhe need far G51 on setected
parls [FAI BITY.

Ioconing Inspectipn ane_Storage - Tatoming
Quality inspectians ave pade va all
recaived materials and parts.  Resulls

are recarded by lot and retained in File

by drawing and rontrol numbers for future
ré¢ference and traceabilily. A1 LEE paris
are subjected to incoming aceeptance tests
as called far in PAP M. 74 - Incoming Inipec-
Lien TesL loslructians. [I[ncominmg Flight
parls are furlher processed in accardanie
with Lackheed MarLin 1267828, Mechanical
ilems are inspectad per PAP A4} - Supplicr
Quality Assurance, and PAP EI9.0.1 - Prare—
thug'e for- Procossiog Iecoming ar Furchanog
Pavis Uesignated For Flighl Use. Accepted
itoms are doljvered ta Mzterial Controllrd
Stores and relained wnder specified con-
dilions unkil Fabrication {s raquired.
Hon-cenforming materials are held For
Haterial Neview Board (HRD)} dispositian.
(PAP AF,14.)

foard Assembly_ 3. Tzit - Prier to the start
ol IVC boavd assenbty, all ilems are
werificd to ba coarrect by stock rpam
persennel, as the ftems are accumulated

ta Form a2 kit, The items are yeriliod
Again by Lha aperator who assembles Lhe
kil by checking against the as=built-
Parts-1ist |AOFL]. DPR] Mandatary
inspeclion Points are desigaed for all
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EATIGMALE oM ACCEPIANCE.  (Conlivaed)

DA/INSI'ECTION [Cont.)

printed circuil, plus harnass conmackaers
fov splderlng wiring, celnping, solder
eplices and quality workaaaship prior to
coating of the caompoacnt side of hoards
and sloewing nf harnescas.

QASINSPECTION [Conl.}
ITYC Boards

Spec|fic ITVC hoard asterbly and Lasl in-
slruwelions arn provided 1o drawing noles,
and applicable dacuaenls are callad owt

in ilhe Fabrication Frocedire and Record
[TPR-ZODDTAAZY anmd parte lizt PLZO0DTAAZ.
Thuze include Process SLaadard=-Bond ing
RTU_SRE 27A0ARY, Process Standard = Rending
Yelcre Tape 22000452, Speciflcation
Snldering 2280009, Sperifiration - {rimp-
ing 22I0AM , Specification = Donding and
Staking ZBINTE, Specification = Urelhane
cealing 2200077, Specification - Marking
2R LG, Specification - Horkmanship
8030035, Specificatian Monding and Stak-
ing 22081, Specificatign-dave 3older
2200821, Specification-Printed Hire Ooard
Staking 2780451, Specificatipn-Aellam
Seldering 2200754, Specification-Soldering
Surface Mounl, Companents 20005710,

26/ INSPECTION (Cant . ]
[TYC Assepaily and Tesk

An apea Biox Lest bs perfoarned per TP-L7-
2000442 and an Acceptance Test per
TP=-AT=20GD07247, including wibralign anl
tharmal watuum. Tarques are specificd and
witnessed, traceabiTity mumbers are recard-
td and calibraled teals are checked priar
lm use,  Lockheed Hartin Quality and DPRD
ingpections are perforned at the completion
aof specified FPR pperations in accerdance
willh PAP-2. 6.1, PAP-2,9, PAP-Z.11,
PAF-EG. Y, and IMPA.%. DOPRO persannci
wilnecs ITVC bulbtpn-up and aritical
Enrguing.

The [TVC is packayed according to HASA docu-

mants NHOGODO. 10 and MIBSICN. 41 10Z2] which

delines pachaging and handling requirements,

ATl relaled docunenlalion including
assembly drawings, Parts LisL, ADPL, Tast
Dala, elc., is galhared and held in a
docurenlatian Folder assigned specificolly
Lo each assembty.  This foglder is velainend
Mor vebevence. A EIOP §s prepared Tov
gach assembly in acrordance wilh Lhe re-
quitamant: af PAP E2.1.  Lackheed Hartin O
dnd OPRD persunnil wikness rraling, pachag-
png, packing, and marking, and review Lhe
CIOF lor complelenzss and Accuracy.
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TABLE 1. ACCEPTAMCE TESI $1gw
EGOB AMGIENT [ERF TEST

Tesl condurted per the roquirements of HARA
approved TP-AT-20007442,

ACCLPTANCE I RRATION £XFOSURE
20-80 He: 3 dB/wjtave risc trom 0.01 g?/liz Lo
B_04 qgtfHz

A0-350 Hz: 0.4 F1H

-0 Hi: 3 d8Foclave derteasa ta 0.006 92}H1
Test Buralien: 1 mimelefaxis, aperaling

Test Lewel: 0.1 grim

POST-VIBRATIDN. FUNCTNGNAL_CIECK

Test romducted per Lhe requirements af NASh
approved TPAT-20007A42 .

ALCEPTANCE THERHAL - VACUIM CXP{SURE

1.5 cyrles Lotal from 4115 dog F Lo 414 deg F.
After stabilizalion, ome hour minipum duration
at each plalaau. In-gpee Twnetinaal Lesks
perlformwd at each plateau.

CUST-ENYIRQHHINTAL PLAFORMANCE TEST

Racme amhicnt parfermance tests conducled in
accordance with KASA appravel TP-AT-20007042,

TAGLC 2. QUALITICATION TEST FLOW
EMI

Conducicd fests run In accordance willh Lhe
requiremenls ol SL-F-0{0*8, including C501,
CE0?, CROE, TY0N, CL01, and CED3. Radialed
tasls run in accordance with SL-E-NADZA
includiag R5302Z, RS03, and REUZ excepl that the
tasL currenl For H50E was Z amps 40 lian ol 20
HI'IPE .

CLAL FOR ACCCPTAHCE YIBRATICH

20-00 1M:: ] d0fectave increasing to B.067 ng“z
An-350 lz:  0.0G67 foctave

IA-2000 Hz: 3 dAfaelave docroase

lesl Level: 7.0 grios

lest Duralinn: &% mipgtas/awic operating

[LEGNT CRI TPICATION VIDRATIOHN

20=70 Ifz: B dHIuEtavo increasing to 4.4 nguz
TO-500 Me: 0.4 g=/l:z

500-2000 Hr: & dD/pctave decrraso

Test level: 0.1 gems

Tesl Duyration: 0 ainutes/axis non—gperaling

TIIERHAL -YACUIKY

1.5 cyctes Lotal From #1720 deg F La +9 deq F.
Alter slabilization. pne hour winimum doralien at
cach plateaw, [n-spec Functienal Lests performecd
al vach plateay.

THE M LATIQN

Worst case hol and cold mission anvirommants
simulaled in vacuum. Curing heb cuse, in-spert
aperatiun is required far b ol 19 consecutive 7
hours., Duering cold case, in-spec uperation is
required far 14 ronasecutive loaors. .

HIDITY

1270 honrs paposers o B5% BN including Four 24
harer temperabure cpcles of +60 dey F Lo #1295 deq
I, non-gperaling.
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