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RATIIALE TOR ACCEPTAMCE.

CAPPLLCALLE TO ALl CIL 11EMS)

DESIGH FEATURLS

The 1TYC is comprised af €0 eleclrical
swhassemhlies; |3 svbassemhlies are Lockheed
Hartin Astro Space desipned and Fabricated
using skandard printed cireuit board type
conftrnclign.  The remaining sis assem-
biles, 3 slepper wnlors, iligh Yeltage Fower
Supply (INP3Y, IntensiVied CUD (1CCDF, and
Lens assembly are wendor supplied compo-
neabts, which have been specificd and pur-
chased accnrding ta Lu:kﬁeed Hartin Speci-
Ficalian Contrpl Orawings 15C0s) prepared hy
Enginearing and Praducl Assurasce. Sparci-
lFicalions per the 50D are performance, test,
quallficatian, and acceptance requiraments
fur a procured piece of equipment, Parts,
materials, pracesses, anid deslon gquide-
Tines for the ITYC program are specified

in arcerdance wilh Lockheed Martin

1267828, This docement defines the

Program rogquy rements.

MIL-STD-975G wit]l serve as Lhe prinary

EEE parts salectiom docwmanl. [If 4 spil=

able part canngt be fownd dn RTL-ST0 075G,
cquivalenl £EE parts that neel the follow~
tng erileria may be subskituted.

Micraciredils are al Teazsi Clase 11| guel,
MIL-M-3B510 devices. A1) micrecirviuils
arg subjected to Particle lmpart Meise
Cetection {FINDY Ltesting par HIL-5TO-BA3C
{cwcept for devices with plastic ppey-
type packagel.

Qisdes and tr;nsiﬁturs are at least JAHTRY
in accordance with MIL-S-19G00. A7 somi-
roalducturs in cavitp-type packayes are

subjectad ta PIMND testing per MIL-STO-OBIC.

DESEGN FCATURES (Fanl.)

Ralays are sirocurrl In the highest
miliLary establ izshad rellahil?ty [MIL-LR)
Level as dofimed in MIL-R-VNIE. Relays
arg subjecl to PING Llesting.

Switches are procered Lo al Tcast {hg
second highest lewol of Lhe appropriate
MIL-ER specilicalian. Switches are sub-
jected bo eilher FIMD Ltesting or X-ray
analysis as apprapriate, far particle
detection.

(ther discrele parls arp protgred to at
leasl the second highesi level af the
appraopriale MIL-ER speclficakion.

Parts npt included in the above decuments
have teen used in Lhe design enly aller a
non=standzrd parts accaptance request
(HSPAR| has been prepared, subhmitled ip
Reliability Assurance Engineering and
appraved For wse in Lhe specific
appticatlon(s) delingd in Lhe NSPAR by
MASA.ISE .

Worsl case circuit analyses have been
performed and documented Tor atl ciruid
designt Lo demonstrate thal sufficignl
aperating margins exlsL Tor 311 operaling
conditians. The analysis was worsl case
in that the value far each of tha variable
parametars was set be 1imils that will
drive the outpul tn a waxism [or win.d

i cemponenl approach review and analysis
was conductied te werify thab the applied
stress on cach pisce part by the tempera—
Lurg exktremes identified with envirim-
menkal qualification besting does nul
eucged the stress dovating walues
idomtifigd in Lockheed Martin 3267020

OLEIGN FEATUEES (Cort.)

[n additilan. an abjectiva examination

of the design was perfunned through a
PFreliminary Design Raview and Critical
ODosign Heview to verlfy Lhat the 1INC met
specificalian and cpnlractual requiremonls.

MARE LOARD DESLGH

Al boards are Cunsbtrucked from Taminaled
rapper-clad epory glacs cheeks prr
HIL-P-1730470 Type GF Grada 4. Circuil
ramectinons are nade theawgh printed

traces which run from poinl Lo peint on

the baard surfaces. Ewery brace Lerminates
at an annular ring,  The anmilar ring sur-
ravnds Lhe hola in which a cowporent lead
or Lerminal is lacated, This ring provides
a2 fankinyg Far the splder, ensuring good
wechanical and glectvical gerfenmanve. Ity
giza and khape are goveraed by HLL-P-S56AD
as are brace widlhs, spacing aud rouling.
These reful rements are reiteraled spoac—
iMcally In drawing nokes te furlher assure
compitance. WVariations hetwern Lha artwork
master and Lha [inal product {due tp
irregularities of the etching process)

are alsa controlled hy drawing notas.

Mhis prevenls making dofeclive bodrds Trom
good artwork. Holes which house ne lead

ar tarminal, but serve anly to eleckrically
inrlercennect Lhe differenl board layers,
cnntgin stilch hars for mechanical support
and increased reliabiliky.

The through holes are drilied from a drill
tape thus eliminaling 1he possibiliky of
human error and alliwlng tight conlrel
uver hale and annular ring cancenkricily,
an impgrlanl reliakility erilerion.  Afler
drilling amd etching, all copper cladding
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RATIOMALE FOR AROCERTANCF. {{matinved)

BARE OOARD OESIGH (Cont.}

15 bin-Tead plaled per HIL-STO-14%5, This
provides Tor easy and reliabte saldering
at the Lime pf beard assembly, even after
periods of prolodged storage.

BOARD ASSERBLY DESIGM

Al tomponents are instailed in a wanmer
which assurcs makinum reliabilily.
Component Teads are pre=Linaed, allawing
lolal wetting of solder joiats. All leads
arg formait o provive stress relief and
Lha bodias of large componeats ave staked.
dperial mpunting and Handling insLractions
are included in each drawing roquired afler
linal assrmb1z. Hig tyard is coaled with
urathane which protects againgt homidity
and contaminatipn,

ACCEPTANCE JEBT

Each atsembly ix individually tested ta
4 MASA approved Acceptance lest Procedure
TE-AT-20003442. The Acceptance Test |ow
is detailed in abtlached Table 1.

QUALJEICATION TEST

The Qualification upit is Jdenlical ta Lhe
fliyht wnit configuration in avery respoch
and iz wsed solely Far the purpose of qual-
ilication testing, The Qual unit muslL
ruccesslully complete acceptance beskting
prige to entering qualificaktion testing.
The Nual wait has passed Lesting in
accorslance witlh Na5n anravcd tesl pian
PH-T-200074%2 . [he Quatificalion Test
Flow 15 detailed io attached Table 2.

OPCRATIONAL_TESTS

In grder Lo verily Lhat (CTY components

are operalional, a besk musl verify Hhe.
health of all thie vivmand related com-
panants from the PHS {A7A1) pane) switch,
throvgh the RCU, through Lhe sync lipes

tn the Campra/FIy, Lo the CamerafPTUY
commgnd decoder.,  The LestU mesl alsy werily
the camera's abilily to produce wilden, Lhe
Ve ability ko raute wideo, and Lhe mwon-
ilor's abilily to dispiay wideo. A similar
test wonld be perforoed Lo verify Lhe MM
commard pakh.

Pre-Lapnch an Orbiter TestAn—t¥ight Tes)

1. Pawer CCTY Systen,

2. ¥la Lhe PIS panel, select a monitlor
#s destinalion and the camcra under
tesl as zouron.

3. Sem) "Camera Pawer D' conmand From
the FIIS panel,

4. Select "[alernal Spnc” on maniLlar.
3. Obsgrve videa displayed an monilor.
Bole thal iF video on wenflor is
synchronized (i.e., stable raster]
ihen this indécales Lhat the camara

Is receiving tomposile spoc (eam
the RCU and that the ramera is peo-
ducing synchronized video.

fi. 5and Pan, Ti7L, Focus, Zoom, ALE,
and Gana Comnands aind visually
{either vin the manitar or direct
ohservation) verily pperatian.

7. Aplect downlink as cdestination amd
caera waler best gs spurle,

8. Observe video rowted 1o downlink .

%, Sond "Camera Bgeer OF " comemind via
FHY panel.

1. Rcpeak Steps 3 thrpugh 9 escept
issur commands via the HOW coraand
palh.

DA THIMECTION
Procurpment Control = The ITYC £LE Farts

and hardware ilews are pracured from
approved weadors and suppliers, which
meel the requivements sctb Forlh in the
IT¥C coantract. HAesident DPRD personnel
Faview a1l protursment docemenls o
estal:l1sh Lhe neen for G531 on selected
parls (PAL 517},

Jutqmin i ug — Incoming
Quality laspecLions are nade pn all
received malerials and parts, Rezyullo

are vecarded by Tot and retained in lile
by drasing amd rontral nombers far Fylyre
relerence and braceabilily, ALt EEE parls
are subjected Lo inceming accrptance tesks
as called {{H" in Pﬁ]‘ Ad id = 1|1|;|;u1|ing [ﬂSI}EE-
Lion Test Instreckiens. Incoming Tlight
parts are Furlher processed in accordance
with Lockhecd AarLin 3267820, Machanical
itows are juspected per PAP 44,74 « Sepplier
Quality Assurance, and PAP E10.0.1 = Prore-
dure Tor Procesting Inconing ar Muechazmi
Parts Designated Tor Flight Use. Accepled
items are drlivored to Material Cankeallaod
Ftures and retained under speciflied can—
ditions until Fabeication is required,
Hom—cenfarning matarials are held for
Material Rewiew Hoard (MRB) dispositian.
[PAP AN T4}

faard _Assembly B Tecl - Iripr Lo the slorb
ol TVE Board assenlily, all jloms are
wvarilied tn be correct by stock roam
pevsponel, as the {Mems are accunolakpd

Lo lopem a kit. The items are werilbed
again by the operajor who assembles Lhe
kit by chaeking againsl the as—built-
parts-1isL 1ABIL). DOPRD HMamdabtory
Inspection Poinks arc desigeed Tar all

COTWIMTE - a5




ARTIONALE FOR ACCRPPEANCE .  {Conbinucd]

QAZINSPECTION (Cunt.)

prinled cirewit, plus harness canneckors
for soldering wiring, crimping, soliler
splices and gqualily warfuenship prior to
codling of Lhe comporenl side of Durards
and slepving af harnessos.

QAZINSPECTION (Canl.)
1% Rgards

Sperific ITYC bnard assomhly and test fn=
structigns are provided in drawing notes,
and applicabite documents are called aul

in the Fabritation frocedure and Aecard
IFFR-Z20007442) and parts Tict PLEADOTAAZ.
These include Process Standard-fonding
RTV-56G 2280607, Process itandard = Dending
Yelcro Tape 22ADAGR, Specification
soldaring 2280799, Spacification = Crimp-
ing 2280008, Specilication — Donding and
taking Z280MF0, Spocification — Urethana
coaling 22807}, Specification — Marking
2ZaDpATE, Speciflcabion — Workmanship
AG30035, SpeciFicalion Ponding and Stak-
ing 2280875, Saefirflcatlpn-Have Sgloer
2ZE002%, SpacificationPrinted Wire Opan)
Staking #780851, SpeciFicatlon-Reflow
Seldaring 2280754, Specification—Soldering
Surface Hounl Componcnts 20005710,

QA IRSPECTION (Canl.}
TIYC Assembly and Test

A upen box lest is perfarmed per TP-IT-
20902242 and an Acceptance Tesl par
TP—AT-20002442, including vibratian and
thermal vacwum. Tarques are spocified and
wilnessed, traceability awmhers are recard-
ed and calibrated Lleals are ehecked prior
Lo wse.  lockheed Martin Qualily and OMAD
inspactions ara perfarmed ab the cosplelion
af specified FPK ppervalians bn accordance
willl PAP-2 6.1, PAP_2.9, PFAP-2.17,
MAr-EG. 1, and PAP-B.5. OFAD perspnnel
whitnase [TWL bullen-op and critical
Lorfquing.

CCTVIIMTC - 35

The [TVC is packoged according bo MASA fdocu—
ments NHOGODOD. 1IC and NHBS304.44 102 which
defincs packagiog and handling regquirements.
Al rolaled documenlat ion Including
assenilbly drawings, Parts Lisk, ABPL, Test
Dala, ate., bs galhered and held in a
docwmentation falder aseigned specifically
Li: each assembly. This Folder is retalned
For referonce. An ETDF It prepared {or
each assembly im acrordanca with the re-
quirements nf PAP E2.3. lackheed Martin [C
and OPRD persennel wikness craling, pochag-
ing, packing, and marking, aml review Llie
CIok Tor complebeness aml accuracy.

-
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TRELE b, ACCLHTAWCE TESD FLI

B LI

lest conducted per Lhe regeiremenls of HASA
dppraved TP-AT-20002142.

E WIERATION EX% E

20-04q9 2. 3 dHJn;tavE rise from 0,01 ngHz Lo
D. ﬁ4 tix
ED-350 Hz: 0.04 g/l
1I50~-2000 He: 73 dBfoclave decrease Lo . 006 gEJHz

Test Duration: 1 minelefaxis, aporating
Test Lewal: 6.1 grms

EUST-WIBRATION FUNCTIONAL CHECK

test condvcked per the regnirgsents ol HASA
appreved TP=A1-20407442,

ACCECTAHCE TUERMAL-WACUWH FEFQSURE

1.5 tyclas tatal from +7115 deg F Lo +%4 deg F.,
Aftor stabilization, ong hour mininmm duration
&t pach plateau, In—spec fenctional Lesls
parformed at pach platgan.

PUSL-ENVIROMMER1AL PERFORMANCE TEST

Raom ambient petrformance tecste coaducled in
acrardance with NASA approved TR-AT-20801442.

Ut

TANLE 2. QUALLFICATION TEST FiDw

EHL

Comtucled Lesls ven 1n accordance willh Lhe
requirements ol SL-E-QODZ8, including CSO0,
cand, Chom, TrOn, CEO, and CEQR. Ralvaled
kesls fun an accordance wilh SL-E-HOZN
including 2502, RS03, ard REQZ excapl that Lhe
kecl eurrent for RY0Z was 2 amps in lion of 3
AR . :

DUAL FOR ACLEPTANCE WIBEATION

28-00 lz: 2 d0Faclave dncrcasing ta 0,067 ngﬂt
BO-350 Hr; M.06?factave

AR0-2004 Hz: 3 dBfoctawve decrease

Test Level: 7.0 nrus

Test Duration: 6 winvlesfaxis operating

T ALIFICAT! YilA

20-20 Ha: B dﬂfhﬁlaun increasing ba 0.4 quHI
-0 tr: Pl )

RID-Z000 Hz: E dﬂfn:taue derreaso

Test Level: HI.l grms

Tesl Durakion: 48 misytetiamis ron-operaling

THEAHAL -VACULN

7.5 cyelas tatal from +120 deg F Lo +9 deq F
After stabilization, one hour winlimesn duration al
rach platean. In-sper functiosal tesls parformed
at each plavean.

TN MHAL S EAN AT[UN

Worst case hat and cold mission cavironments

s laled in wacum. DBurimg ot case, in-spet i
cperation is required Tor & ol 14 conscculive
haars. Ouring cald case, in-spor operatian 15
required for 14 coasecetive hours.

HUMIDLTY

120 hgurs ewpesute g 85% BH including Four 24
hoor temperature cycles ol 400 deyg I' Lo 4125 deg
¥. non-pperating.



