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RATIONALE FOR ACCEPTANCE.

(APPLICADLE TO ALL CIL LIENS)

DESIGH FEATURES

The 1TWC is comprised af 20 electrical
tubassembil es; 13 subaszemblies are Lockheed
Martin Astro Space dasigned and fabrieated
psiag standard printed circuit board type
conet ruction.  The ramaining six assen-
blies, 3 siepper maturs, High ¥oltage Power
Supply? (H¥FS), Intensified CED {ICCD), and
Lens assembly are venmdor supplied compo-
nenks, which have been zpecified and pur—
chased acrording to Lockheed Hartin Speci-
firation Contro] Drawings (5CDs) prepared by
Engineering and Product Assuramce. Speci-
lNcations per tha SCO ava performance, test,
qualificatien, and acceptance requiresents
far a pracured piece of aquipwent. Parts,
matevials, prucesses, and design qguide-
lines Tor the 1T¥C program are spocified

in accordance with Lockheed Mariin

3267AZB.  Thix document dofines the

program requirements.

HIL-5TD-375G will serve as the primary

EEE parts relectinn document, [ 3 gwit-
able part canngt be Found in MTE-STD-875G,
equivalent EEE parts that meet the Tadiow-
ing criteria may be subztitubed.

Microcirceits are at Teast Class B | gvel,
HIE-R-3B510 devices. Ald microcircuits
are subjected bo Parkicle Impact MNoise
Datection (PIND) tesking per MT|-STD-RAZC
texcept lor devices with plastic epoxy-
type package}.

Diodes and trangistors are at least JAMTREY
in accordaace wikh MIL-5-19500. A1l semi-
condectaors 0 cavily=btype packages are

subjected 1o PMIND testing per MIL-STH-0BIC,

DEGIGH FEATURES (Conk.}

Relays are procured to the higheslk
wilitary established reliabfility IHIL-ER}
Level as defined in MIL-R-29015. Relays
ara subjectk top PIND testing.

Switches are procored Lo at least the
second highest lavel of the appropriate
BIL£R specification. Switches are sub-
Jjected Lo either PIMD testing or X-ray
analysls as apprapriate, for particle
delectian.

Other discrete parts are procured ta at
least the second highest level of the
apprapriata HIL-ER specificakion.

Parts not imcluded in the above documants
have been used in the design only after a
non-skandard part: acceptance requeczt
{HSFPAR] has been prepared, submilted 1o
Feliabl1ity hsturance Engineering and
approved for wse in khe specific
applicatianiz} defirad in the NSPAR by
HASA-JSE,

Horst case circuit analyses have heen
performed and dacemanted For all cireuil
designs {q desonstrate that sefficiest
cperabing margins exist Tar 211 operaking
candilbigns. [he analysis was worsk case
wn that the value far each of the variable
parangters was sel ko Timits that will
drive the putput 16 3 maximum {or nin.}

A Cunpunent dapproach revien and analysis
was conducted to verify that the applied
sbress un each piece part by the Lempera-
ture extremes identified with envivon-
mental gqualificabion testlng does not
excesd the strpss darating values
identified in Lockhesd Martin J7E782R,

DESTGN FEATLRES ICant.)

In addition, am okjective examination

of the design was performed thraugh a
Preliminary Design Review and Crilical
Jesign Roview t0 weprify that the [TVYC met
specifiration and contractual requirements.

B8AKE DUARD DESIGH

AlTl beards arp constructed from laminated
copper-clad eposy ylass sheets per
HIL=-P=1304T Type GE Grade A, Circuit
cannections are made ihrewgh printed
traces which run from point o point on

the bopard surfaces. Every brace terminates
at an annular ring. The annular ring sur-
rovads the hele in which a comgpnent 1ead
or Lerninal is lorated. This ring provides
a fopting for the solder, ensuring guod
mechanical and eleckrical performgnca, It
size and shape are governed by H|-P-SG6640
as are trace widths, spacing and rowting.
fhese raquirenents are reiterated spec—
ifically in drawing potes ts furthar assure
compliance. Variations between the artwark
waster and the Final product (due to
irreqularities of the elching process)

dre also cantralied by drawing notes,

This prevents making defeclive bpards from
good artwork. Holex mhich housa no 1ead

ar terminal, but serve only Lo eleckrically
intercannect the different board layers,
contain stitch bars for mechanical suppart
and increzsed reliahility.

The throuph holes are drilled from a drill
tape thus eliminating the possibility ot
hyman errov and allowing tight conkegl
over hole and annwlar ring cancentricity,
an important rellability criterion. After
drilling and etching, all cepper cladding
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RATIOMAI F FOR ACCERTANCE . (Cantiaucd}

BARE BOARD DESIGH {Cont, |

is tin-lead plaled per M1L-STO-1495. This
provides for easy and rellabte saldering
at the time of board aseenbly, ewen after
periuds of prolonged storage.

BOARD ASSEMB|Y DESIGH

All comtponenls are installeg in a manner
ehich assures maximem reliability.
Lonponent leads are pre—tinmed, allowing
Ltatal wetting of solder foiats, A1l 1eads
are farmed to provide skress relief and
the bodles of large conponents are staked.
Special mounting and handling instruction:
are intluded in each drawlny required after
final assepbly. The board is coated with
urethane which protects against humidity
amd contanination.

ACLEPTANCE TEST

Each assembiy is indluldually tected in

& NASA approved Acceptance Test Procedure
TE-AT-2000744¢ . The Acceptance Tasi Flow
is detailed 1 atbachad Table 1.

QUALIFICATION TEST

The Qualificatian wnit is identical to the
Tlight unit configuration in BVEry raspact
and is used solely far the purpose of gual-
ificatipn lesting. The Qual wnit must
successtully complate acceptance kesting
prior ko entering qualificztian testing,
The Qual unit has pasced Letting in
accordance with HaSA appraved test plan
PH-C-20007442, The QualiFication Test

Flow is detailed in atlached Table 2,

FERAT E3T

In order to verify thal CLTY cumponents

are nperational, a test must werifp bhe
health of a'l the command related com-
penents from the PHS (A741) panel swilch,
through the RCU, through the sync lings

to Lhe CamerasPTU, te the Camera/FTU
command decoder. The test must alsa YErily
the camera‘'s ability to produce viden, the
¥5U's ability te reuke vides, and the man-
itor's abilily to display video. A cimilar
test would be perfarmed 10 verify the HDM
command path, .

fre-laynch on Qrkiter Test/ln-Flight Test

1. Power CCTY System.

Z£. Via Lthe PHS panel, select a monktur
a5 deslination and the ramera wder
1est a2 spurce.

Send “Camera Power On" conmand From

the PHS panel.

wetect "Extermal Sync" gn monilor.

Uhserve viden displayed on moritor,

Note thak if video mn monitar js

synchronized {i.e., ttahle ractar)

then this indicates that the canera
is racetving compnsite sync Frem
the RCU asd that the camera 13 pro-
ducing synchronized videa.

6. Send Pan, Tilt, Facus, Zopm, ALC,
and Gamma comoands and vwisually
(gither via the manitar or direct
chzervatian| vearily ppevatlan,

7. Jelect domnlink as destinatioca and
camera wider test as source.

&, Observe videa routed to dowmlink.

9. fSend "Canera Power OFf" command via
PHS panel .

0. Repcat Steps 3 throwgh § escept
issue commgnds wia the MOM command
path.

el T ¥

QRS SHSPECT [OM
Procurement Conkrol — The ITYC ELE Parte

and hardware items are procured from
approved vendors and suppliers. which

mect the requirements setb forth in the

ITMC tontract. Resident DPRG parsanne)
raview all procurement documenks Lo
estdblish the need far GSE on seleckad
parts {1 517].

Incpning Inspackign ang Starsge - [nceming
Quality tuspections are wade an atl
rerrived materials and parts. Results

are recprded by Tot and ratained in 7ile

by drawing and conteol nunbers for future
refecence and braceability, AVt EEE parts
dra subjecked te incoming acceptance tests
a5 called for in PAP 4d.79 - Incoming Inspac-
tion Test Instructions. Tncaming Flight
Farts are further processed im accordanre
with Lockheed Marlin 3267%28. Hechanical
ttems are inspected per PAP o, 14 - Suppliar
Quality Assurance, and PAF EID.2.7 - Praoce-
dure for Pratessing lacaning ar Purchasad
Parts Oesipnated for Flight Use. Acrepled
items are delivered to Material Controlled
Stares and retained under specified con-
ditions unlil Fabricaticn is required.
Hen-cenforming materials are held Fer
Haterial Review Board |HRBE} dispasition.
IPAP A4 14.)

mb ? Test — Prior to the start
of I¥L beard assemhty, 411 ibepz are
warified 46 be correcl Ly skock room
persorme], as Ehe items are accumulated
to foem & kit. The items are verified
again by the operator who ascembler the
kil by checking againsk the as—bupijt-
parts-1ist (ABFL}. ODPRO Handalory
[nspection Points are designed for all
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RATIONALE UK ACLEFTANCE. (Coatinued)

QA/IMSPECTION |Cont.}

printad circuit, plus harnass connectors
fur sulderiny wiring, ﬂrinping, solder
splices and quality workmanship prior Lo
ceating of the cumponent side of boards
and siegving pf harnesses,

Qa/THSPECTION (Cant.}
[TY( Boards

Epecifle 1TWE board assembly and tesl in-
structlons are provided inm drawing notes,
and applicable dacenents are called out

in the Fabricatian Procedure and Record
(FPR-20007442) and parte 1igk PLIODOT442.
These imclude Frocess Standavd-Bomding
RTU-&h5 22A0ARY, Proress Standacd — Bonding
Velcro Tape 2280005, Speciflcation
Seldering 2280749, Specification - {rimp-
ing 22008H), Specificatign - Beading and
Staking 2780078, Sperification = Ureathana
coaking 2280037, Specification - Marking
2¢8087a, Specification - Horkmanchip
B030035, Specificatian Bending and Stak—
ing 22000}%, Specification=Have Solder
2290827, Speci Ficatian-Frinted Hive Board
itaking 2200851, Specification=Retlaw
Soldeving 2200754, Specification-5oldering
Surface Mount Components 200057140,

OAZINSPECTION {Eant.}
ITVC Assambly amd Test

An ppen hax Lest is performed per TP-]T-
20007442 and an Accepkance Test per
TP=AT=20007447, including vibration and
tharmal vacwum, Torques are specified and
nilnessed, traceability numbers are record-
ed and catibratod tpo's are checked prior
to use. iopckheed Hartin Qualiky and DPRO
ingpections are performed at the campletian
of specified FPA operations in accardance
with PAP-2,6.7, PAP-2.9, PAP-2,11,
FAP-EE.1, and PAP-A.5. DFRCG persnoanel
witness TTW bukton—up and cribicatl
torquing.

The TT™VC 95 packaged according Lo HASA docw
ments NHEGODA. IC aned MHES300 .40 102) which
defines packaging and handling requirements.
A11 related docomentation including
assenhiy trawings, Parts List, ABPL, Test
Oata, etc., is gathered and held in a
docurentation Folder agsignad specifically
to each assembly. This folder 5 retained
for reference. An EIDP is prepared far
each assembly in accordance with the re-
quiramante of PAP €2.3. lockheed Hartin §C
dnd DFRD personng! witness crating, packag-
ing, packing, and marking, and revieca the
EIDP far completeness and acruracy.
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TABLE 1. ACCEPTAKCE TEST FLOW

BER

Test canducked per the requirements of HASA
appraved TP-AT=2D0N7E47 |

ACCEPTANCE YIRRATION EXPOSURE
20-B0 Hz: 3 dﬂfnﬁtave rise from 0.07 ¢%/H:z to

4.04 gt /H:
B0-350 Hz: D.04 g°fHz
350-2000 Hz: 2 dB/octave decrease to 0.006 g7 /Hz
Test Ourakian: 1 misukefariz, operating
Tas! Levelt &.1 grag

EaT-VIARAT[OH FUNCTIONAL CHECK

Test conducled par the requirements of #HASA
approved TP-AT-2{007442,

ACCERTAMCE THERMAL-VATUUH EWPOSURE

1.5 eycles total from #3115 deg F to +14 deg F.
After stabilization, ane hour minimem dura?inn
at each pfateau. In-spac Functlonal tests
performed at pach plateaw.

PRST-EHVIADNHENTAL PERFORMANCE TEST

Romn ambient perfarmance tests conducted in
accordance wikh NASA appraved TP-aT-20007442,

. o

TARLE 2. OQUALIFICATION TEST FLOW

EMI

Conducted tests run in accordance with the
requivements of SL-E-00D28, including CSAI,
C502, CSOB, 1701, CEOT, and CEQZ., Radiaked
tests run in accordance mith SL-E-0007R
inclvding R30Z2, K303, and REDZ eecept that the
test current for RA502 was 2 amps in View of 20
anps.

DUAL FOR ACCEPTAWCE WIBRATI10H
2080 Hi: 3 dBfoctave increasing to 0. 067 ngHz

EN-350 Hz:r D.067/pctava

350-2000 Hx; 3 odBfactave decrease

Test Level: 7.8 grs

Test Ouration: 5 mbnutes/axis aperating
FLIGHT QUALTFICATION VIGRATLOH

20-70 H2: 8 dB/agtave incressing to 0.4 g Al
f0=-500 Hz: 0.4 gq=/Hz

GO0-2000 Hz: 6 dBfockave decrease

Tesk Lewal: IR.1 grmg

Test Dyraktion: A8 minutessaxis non—operaling
IHERHA - VACuLM

1.5 cyeles Eokal from +120 deg F ta 9 deq F.
After stabilization, ane howr minimum duration ak
each plateau. [In-spec Funckional tests perfoarmed
#t each plaleay.

THERMAL 31HILATIRN

Worst case hol and celd mission envirorments
simulated in vacum. During hob case, in-spec
aperation is required for B of 14 consecutive
hours. Ouring cold case, in-spac cperation is
required Tor 14 consecutive haurs.

HUHED] TY

120 haers esposure ta B5% RH inctuding Four 24
hour temperakure cycles of +60 deg F s +125 degq
F, non-operating.
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