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BRI TONA T TOR ACCOPTAMCE . |aPPPLICANLE 10 AL CIL 11£HS|
OLSIGH FEATURES {Cunt.) UESIGH FERJURES (Cont. ) ;

DRI TOM FEATURES

The ITYC 1% comprised of 20 etectrical
subassamhlias; 13 subacsomblics are Lackhaml
Martin Aslea Space designed and fabricated
using slandard prinled circait boarvd Lype
conslevetion, The remaining six assem-
blies, 3 stapper wolors, High ¥alkage Power
Supply (BWPS), Inlemsified CCO (1CCD), and
Leas assmebly are wandor supplield rompn-
nents, which have been specified and pur-
chased arcnrging Ino L ockhoed Martin Speci-
Fication Contrp) Dramings (3C0a) preparcd by
Enginearing and PFroduch Assurance. Sprci-
Fications per the SCO are performance, tesl,
qualilicalian, and acceptanes redui remients
far- 2 procured plece of equipnenl. TParts,
materials, processes, and desiqn guide-
Tines for the 1TYC program are specificd

im accordance wilh Eochheed Harlin

JMTBME, This documenl defines the

pBrogram Fequirements.

MIL-5T0-925G will serve as Lheé oridary

EEE paris sclection documenl. IF a4 sait-
ahle part capnpb be found in MIL=5T0-3750,
equivalank EEE partz that siecl Lhe Tellow—
ing eriteria may be svbstituted,

Microcircults are at Teast Class N 1ewel,
MIL-M-38570 devices. A1l microcircuils
are subjected g Particle Impacl Moise
Deteckion [PIND} Lkecting per HIYV-510-0830
[excepl (or devices with plastic cpouy-
type package) -

Cipdes and transislars are al Teast JANTRY
in accorfance with MIL=5=19500. A11 éni-
conducbues i cavily lype packages arp

subjected ta PIND tesiing per HIL=-310-3BAC.

Arlays are pracuved ta Lhe highest
military gslahlished reliability {MIL-ER)
Level as definpd in MIL-R=33070. dAclays
are subject to PIND testing.

Switches ara procured La aL leasl the
second highesLl level of the appropriate
MIl=ER specification. Switches ara sub-
Jeeted to either PIND tasting ar N-ray
analysis as appropriale, lor parlicla
delecLivn.

Qlher discrele parls are procured (o at
Trast the second Righoect 1gwel of the
appropriale MIL-LR specifivatiun,

Farts not sncluded in Lhe abowe docwrents
have been vsed in the design only afler a
=5t andarsd parts arceplance ropeesl
{H3I"EY has been propared, submitlied tn
ARelialidlity Assurance Cngingering and
approved bor use in Lhwe specilic
application{s] defined ia Lhe NSPAR by
MASA-J5C.

Worsl case e¢lrfnit analyses have been
perfarmed and documented for all circult
designs to demanstrale that sufficient
aperating margins exist fer all pperating
conditioas. The analysis was worst case
in thal Lha vatue For pach of Lhe variable
paranelers was $at to Timiks that wit}
delve the oulput to 3 maximun (or min. )

A compdnenl approach review and analysis
was congurted to werily that the applied
stress gn each picce part by the Lemprra-
Lure extremes idenlilied with environ-
menlal goalilication testing does mnt
encecd Lhe stress deraling values
idenkiFied in Lockheed Martin 32670748,

—_—

In addition, an abjective cxamivaliom

of the design was performed throunh o
Preliminary Design Review and Critical
Design Review Lo werify that the ITVE wet
specification and comlractual requirements.

CAKE BOARD ML51A

A1 beards are construcled fream Jaminatcd
copper=clad epaxy plass sheots per
HIL-P-12097 Type GF Grade A, Civruit
conreclions are made Lhrough prinked
traces which tun from poiat Lo point on
the board sorfaces.
At an annwlar vlag. The anaular rinyg sur-
reanids the hala 1n which a compenenl Tead
ar Lecmanal is localed.
4 laukting Mnr the salder. ensuring gool
wechanicval and plectrical
g1 Aaml shape are governed by HIL-P-5RAA10
af are lyace widihs, spacing and rouling.
These pedquites: ol s are veiteraled spee—

ifically in drawing noles to Turiher assure
Warlalians between the artwork

ganp lianie,
masler and the final prodect [due to
irreqularitics af Lhe eiching process)

are alzo cantrolled by drawiny nates.

This prevents mak!ing defective baards from
good artwark. tHnles which hauose na Tead

or terminal, bul serve opnly Lo electrically
inlerconnect Lhe differenl board layers,
contain stilch bars fur mechanical support
and increased raliability.

The through halas are drilled From a deill
topo thus eliminaling the possibiditly af
gy ervor and allbwing tight coniral
pver hele aml annular ring concenlricidy,
an mpgrlanl reliability criterron,  Aller
Aritling and ocLching, all capper cladding
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WAL BOARD DEXIGH (Cont. )

is bin-lead plated per BIL-51T0-14795.  This
provites far easy aml relialite <oldering
at the timn of hard assenhly, swvan alter
periads aof prelooged siorage.

DOARD ASSEHELY OESI0M

A1] comparents ara inktalled in 3 niarner
which assures maximwn rofiabality.
Compopnent leads are pre-tinnad, allmwing
Lotal walling of zelder joints. A1 leads
arg fogrmed Lo provide stress celiet and
tha hodies of Targe componenls are slaked.
Special mouating amd handling instruoctions
are inchoded in rach drawing eraquired after
final assenbly. The beard i5 cealed will
vrcLhang which pralects agains| humidily
and conLaminalioe,

ACCEPTANCE TEST

Eah assembly is individual 1y Lested Lo

@ MaSh approved Acceplance lesl 'roacedipre
TP-A1-2000 442, The Acceptance lesl Flow
is detaiTed o altdached Tabhle |,

QUALTSTCATION TEST

The Gualilication unit +5 ideatical to e
Night wril conflguration in every respect
amd iz vsed solely fpr tha purposae of queal-
ification LesLling. The [uial anit most
sucresslully complele acceplance Lesling
grier Lo entering gual ification testing.
The Qual it has passed Lesling in
accardance willh 4850 approved best plan
PN-C-20002742. The {ualiiication lest

Flow is datailed in abtlached Table 2.

RATIONALE FOR ACCEITAMCE . (Cantinued)

ICEATIOHAL TE

In erder fo verily Lhal CETY camponcnts

ara pperaliens!, a LosL sl warily Ly
bgallh of atl Lhe wowmand relaled come
poarnts feom bhe AIS (ATAT} panel switch.
khrough the RO, thrawgl the synmc 1 iney

Lo the Camera/PTH, ka Tha CameradPru
comiand decoder.  The Lesl mast alsu verily
the camera's ability to produre widea, the
Will':s abilily te rowle widen, and Lhe mon-
itor's abilily to dasplap wideo. & similar
test would be perforued Lo worify Lhe HOM
command path.

Pre-lLaunch_pn iler In-Fligh

V. Fowier CCTY System.

2. Via the PIS panel, selecl 2 manilor
a5 destimalian and the camera under
tesl ax spu-ce.

A, Send "Camera Powor On" comnand (rom
the PHS panel .

4. Selecl P[wtermal Sync" on menblor.
Yo Mhserve vidoo Jisplayel o monilor.
Hole that bl wbdod o vani Lor 15
synchrpnired 1.0, stable rasLer)
then 1his imdicates that Lhe camora

is reepiving compasite syne from
the RCU and thal the cawmera §s pro-
ducing synchrani ted widen,

G. Send Pan, Tilt, Facus, Foow, BLC,
ard Ganmd ponusands and visually
feither via the manitor or «direct
nbservaliun] verily operalion.

7. Select dawalink ai destinalion and
camerg under fesl as sewrceg.

fl. Obterve video roubled to downlink.

9. Send "Camera Pawer D04" comisand wia
PHS panel.

0. Repeal Steps 3 through 9 escept
issue comnawls wia the MIH Cownan
path.,
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Procprement_Conlral - The I1TW EEE Parts
and Bardwars itews ave precursd Ceon
apprevml wondars and suppliers, which
meet Lhe requiresents sel forth in the
1IVC contract. Resident OPAD persanmm:t
review all procurement documgnts Lo
estab! tibh the need Tor G5l an aelected
parts (FAI S§7).

Incoming Laspection g = [neemimmg
Qualibty inspections are made on all
reteived materials and parts. Metults

are recorded by Yot and retained in file

by drawing and control wumbers lor future
reflerence and traceability. A1l LLE paris
are subjectad to incnmin? ACCEptance tests
a5 called far in PP A4, 14 - Incoming lasper-
Lion lest Ipstructions. Tncoming [1ight
parts aré further processod in accovdancs
with Lockheed Martin 3267020, Hrchanical
iten= are inspecled per PAP AL 10 - Supplior
Quality Assurance, and AP EIO.D.1 - Proce-
ilwre Tor PFrofessing Tecombng ar I'urchasog
Parks Mesignated far Flight Use. Accepled
itemg are delivered Lo Hateriad Controlled
Gtores snd retained under specificd con-
ditions unlil Fabrication 1S reguired.
Hop-conforming materials are held For
Haterial Review Hoard (MREB} dispositiopn.
{(PAPR A4, 14,3

Bgapd Assgmb — Prior Lo the slart
¢f TYC board assembly, all items are
verified Lo be torrect by stock room
persomnel, as the lLems are gccumulaked

En Form o kik., The itemd are werilio)
anain by Lhe operatar who assembles Lhe
kil hy checking against the as—built-
parts-lisl [ANPL}., DPRG Hanilatory
[nepeclion Frints 3ee dezigned far all




QASIHSPECTION [Lont.)

priated cirruit, plus harness connartars
for soldering wiring, <rimping, seolder
splices and quality workmansiop prior Lo
coating of the component side af haards
amd sTepvinyg of harmesses,

RATIIMALE FOR ACCEPTAMLE.

[ConLinued)

Qind INSPECTION {Comt . |
1TYC Baards

Specilie ITVYC board assenbly and Lest in-
slructivns ars provided in drawing neles,
and appticakle docunwnls are called out

in Lhe Fabricatian Procoduve and leonrd
{FPR=ZD00D2 3427 and parls 1ist PL2DGOVAGE.
Thoro ipclude Process Standard-Fond ing
ry-566 2200081, Process Standard = Banding
Velorp Tape 2200089, Specificatinn
Soldering 2200749, Speciflcation - {rimp-
ing 2200000, Specilicalien = Honding and
Staking 22A007A, Sprcification — Urethane
coating ZZ000¢ ¢, Specificaliun = Marking
2M0AMh, SpeciFicabion — Horkmanship
A533035, Specificalion Bonding and Stak-
ing 2288875, Specilicatfon-Have Solder
2280821, SpeciFicalion-"rinied YWire Doard
Staking 2208051, Specificationfeflow
Soplgering 2200754, Specification-5olilering
Surface Mount Compajents 20005710,

AFINSPECTEON (Conk.)
ITVL Ascembly and Tesl

An cpen how lest s perlermed per 10-11-
20007447 and an Accoptance Test per
Th-AT-20002442, inclyding vibralian and
thermal vacewm, Torgues arg specificd and
witrasced, tracpabilily sumbers are record-
et and calbbrated Losls are cheched priar
to wse. Lackhaed Marbtin Qualily and OPAQ
inspections ore perdormed ai the complekion
ef speciFied FPR operalisns i accprdance
with PAP-2.G.1, PAP-Z,3, PAP-,11,
PAP-EG. 7, and PAP-8.5. OPRD personned
witness L1WE butlon-up and critical
turquing.

The TTVC 5 packayed occtrding Lo HASA dacu-
menks MMBBOGQ .10 and KHASIHOLA{ID2) which
efines packaging and hand1ing requirencnts,
AlT related decomentition incleding
Assanbly dravings, Parls List, ABPL, Test
Dala, ele., i3 gathered and hald in a
fdacumentation folder assigned specifically
to sarh assenbly. This folder is retained
tor veference. Ao EIOP bs prepared Tor
each assembly Ao Jrcordance Wwith the ra-
quiremsentt of PAP [2.3. Llogkheed Bartin OO
ard OMAD persannel witne<s craliop, packag-
{ng, packing, and marking, and review Lhe
EIOF for complebteness and AcCCuracy.
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FTAULE 1. ACCERTAMCE TCST FLOW

T T

Test conduckod per Lhe requirements of HASA
approved TP-AT-Z(DiA42.

MCCEPTANCE VIBRATION EXPRSIRE

208D He; 3 dBsogteve rise from 0.01 girliz Lo
0.404a g-/lz
0.0 g</filz
3 dlfoelave decveass btg 0004 ngH:
1 miputefawis, vperating
6.1 grms

B0-350 Hz:

150-7000 Hz:
Teat Dural bpn;
Test Level:

PUSE-VIEIRATIDN §IMT)I0HAL CHECK

[est conducled per Lha requirements af HASH
approved TP-AT-Z00)7442,

ACCEPTANCE THERHAL-YACUUM EXPOSUAE

1.5 eyeles total Trom + 145 deg F Lo +1d deg F.
After sLabilization, one benr minimum duralien
al each plateaw. In-sper funclianal Lests
perforned at each plateau.

PO3T-CRY TROHHMLNIAL PLRFURHANCE JEST

Rosm ambient performance tesls conducled in
accardance with NMASA approved TP-AT-20007442 .

TADLE 2. QUALITICATION TEST MLGw

21}

Cavdvcted tests run in accordance with Lhe
rediiretenks of S1-E=Q008, inctuding T,
Csn?, CSOs, TTI, CEDY, and CEDY. Radiated
tests tuyn im accordance wilk SL-E-DO0Z0
Incteding R502, R501, and REDZ except Lhat the
test currenl for R30Y was & awps i lioo of 20
anps .

QuUAL_TOR_ACCEP TAHCE MIDRATIDH

20-00 He:
B0-350 Ha:

1 dBSnckave increasing Lo 0.06G7 g*_!llz
.67 /octave

An0-F000 Hat 3 dAfactave decrease

lest Level; {.00 grus

Tesl Dueraltiaon: 5 minulnsfa:isjnperating

FLIGHT QUALLFLICATIOM ¥ IERA]ION

EN-T0 Hr: A dﬂfnﬁtave increasing toe 0.4 ngHz
F0-500 lz; 0.4 g=/Ha

S500-2B00 lz: & dDfacliave decredase

fest Leval: 18,71 grmz

Test Duralipn: 40 minules/asls nan-operaling
LI JE REAL —AACANI

7.5 cycles tatal from +120 deq F Lo +9 deg T,
Afler ctabilization, wne hour mirimum duration al
vach plateav.  In-spec functiional tesks performed
Al ecaeh plabteau.

ANERRAL STMULATION

Haret rase hnt and cold mission movironments
simulaled in vacuum. Dwring gl case, ln-spec
npereilion i required Ter & af 14 coaseculjve
baurs. During cold case, in-spee aperalion is
required Mor 14 consecubive hours, !

HUALDETY
140 hovrs exposure to B BH including foue 24

howr bemperature cycles of +60 deg T to #3125 deg
I, non-nprrating,

aTale e WAL W I of ol a<r



