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TABLE 1. ACCEMIAHCE T153F FLOW
RLO4 AMBIFHT PERFDEHANCL JEST

Test comducLled per the venuirements af HASA
approved TP-AT-20007442,

ACCERIANCE VIBRATION EXPOSURE
20-80 Hz; 1 dB/ogtave rise from 0.01 gLiHz Lo
0.04 g“ [tz

B0 150 He: 0.04 9=/l ,
ISn-2000 He: 3 dRFfoctave decrease Lo 0,006 ngH!
Tash Muralinn: 1 minelefsxss, oparaking

Fest lewel; 6.1 grms

PRST-MIRAATION FUNCTLOWAL CHETK

fest conducted per the requirements aof NAZA
approved TP-AT-200074%L .

ACCERTANCE THERMAL-YACUUM EXFOSURE

1.% epcles total From +17% deq F to +14 deg Fo
AFtar zlabilizalion, ana hour einimom duralian
ab each plateau. In-spec functional tests
perfarmed al ecach platean.

PO5T-LNVIRQIEIENTAL PERFORMANCE TEST

Room ambient performance tests canducted im
accovdance with MASA approved TP-AT-ZQOO7qaZ.

TADLE 2. QUALLFEIEATEON TEST FLOW
EML

CanducLled tesls vun 1p accardance with the
requiremonts of SL-E-DO0ZB, sn<luding CSAT,
507, cs06, TTo1, CEQ1, and CEO3. Radiated
tesle rua in accardance with % -E-00020R
includiog R31Z, R503, and RIQ2 escept that the
test current for RSD? was 2 amps 1n liew ol 20
ams ., .

- QUAL FOR ACCETTANCE VIBRATIGH

20-00 Mz: 3 JAfoctave increasing ko 0,027 quﬂl
an-isn Hz: 0067 factave

AGE-2000 Hz: 3 uBfsckava decrease

Test Llevel; 7.8 grms

Tesl Duralion: b minutetfaxis operaking

FLIGUL QUALILFCATION Y1BRAT QN

20-70 Nz: A dnluﬁtaun increasing ta 1.4 ngﬂi
T0-5000 Hz; D.49 g~#He

COD-2000 Hi: 6 ddfoctawe decrease

Test LeweT: TH.1 gqems

Tast Uyration: 48 minutesfakis non-operaling

THERMAL -YACUIUN

7.5 cyclas tatal From +920 deq F ko +% deg T,
AfLey stabilization, one hour minimim deralian at
cach plaleau. In-spec Tunetianal teste pertovwed
dat cach plalaaw.

THERMAL STEWLATION

YWorst case Lol and cold mission envirvamenls
simulaled in vacoum., During hot case, [n-spec
operation is required for & of 4 conseculive
baurs. During cold case, in-spec aperatian is
renquired or 14 conseculive hours. '

WHLELEY

70 hours expesure to B5% BH including Tour 24
e Lomperature cyeles of +60 dey F Lo +123 deg
F. non-gprraking.
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HATIOMALE FOR ACCERLANCF

ULS1GN FEATURES

The [TC it camprised of 20 ¢leclrical
subassenhlics; 13 subacsenblias are | nckbemd
Hartin Atlra Space designed and Fahricaled
using staapard grinted circuit baard tppe
eorstryction. The revaining six Astem-—
blies, 31 stepper motors, High ¥Yoltage Power
Suppiy IHNPS), latensilied DD (fCcoy, and
Lens assembly are veador suppliey compo-
nonts, which hava heen epecified and pur-
chased according to Lockheed Martin Spaci-
ticalian Contral Dranings (5C0s) prepared by
Engineering and Preduct Assurance. Speci-
licatioas per the 500 are porformance, test,
qualificalion, and accegtance requ!rements
for a procvred piece of equipment. Parks,
malerials, processes, and design guide-
lines Tor the ITVC program arve specs[ied

w aceordance willh Logckheed Martin

1267828,  thiz documant defings the

program requironents,

MIL STO-975G will serve as Lhe primacy

FEE parts selectian doramenl, 1Ff 3 swil-

able parl canapl be Tound an HIL-STR-"7%G,
equivalenl €Lt parts thal mecl Uie Tollogw-
1ng crileria may be substityted,

Microcircuits are at Teast Clats I lowel,
MIT-M-3851Q devices. ATI microcircuils
dte subjeacted to Particle Inpacl Hpise
Gelection [FIND} testing per MIL-STD-BAZC
lexcept For devices wilﬁ plastic eppuy-
Lype packagal,

Diedes and Lransistors are at lpasl JANTHY
in aceerdance willbh MIL-$-19500. A1l semi-
conduclors ia gavi Ly=Lype packages are

subjecled Lo PO Lasling per HEL-STO-BOOE.

{APPLLCARLE T3 ALL CHL LIEHS}

DLSIGN PEAJFURLS iCant.}

Relays are procurel Le the highest
mitilary exlablichel reliab iy {MTI-ER}
Cevel ax delined in BIL-B-390160.  Relays
are subject to PIND Lestiag,

Switches are prucured Lo at least the
seiond highest level of Uhie appropriate
MIL-ER specificalion. Switches are sub-
Jecled ta gither PIND testing or I-ray
analysis as apprapriate, far particle
delectipn,

Olher Wiscrets parls are ?rﬂcured to al
least the cachnd highest aval of the
approprlale HEL-CR specificaiion,

Marls not dincluded in Lhe above decumgnts
hawe been wsad in the design only after a
ran—slandard parts acceptance request
[NSPAR) has bean prepared, solmiliced to
Aeliakility hssurance Engincering amd
appiaved (or wse in lhe cpacific
applicationis) defined g Lhe NSHAR hy
MASA-15C.

Worsk case circuit analyses have leen
performed and docunenled Tor all circuit
designs tn demonsLrate that sufFicient
operating margins exist for all aperling
cymditions. The analysis was worst rase
in that Lhe value Toe each of the wariable
parameters was sel Lo Timils thal will
drive the outpul Lo a maximum for min.}

A compient approach review and analysis
was conducked to verity thal the applied
stress vn each piece part by Lhe Lowmpora-
bure exlremes idenlifiad wWith envirgn-
mental qualification Lesling does nat
gurped Lhe stress deraling values
identilicd in Lockheed Martin 1267478,

DESIGN [EAIURES [Cont.}

In addilion, an abjective examination

of Lhe design was performed Lhraugh a
I'relimindry Design Review and Critical
tiesign Review La werify that Ele 1TV mel
specilicalian and canlractual requircorments.

OAHE BOAAD DESIGH

Al buards are constrycked From laminated
woppar—clad apavy glass sheats per
HIL-P-12942 Tyge GI Grade A. [ireuit
connections are made through prinled
iraces which run (rom poinkt to point on

ton beard surfares. Every trace Lerminatas
at an annwlar ring. The annular ring sure-
rounds Lhe hole in which 2 compenent 1ead
ot Lerminal iz lagated. This ring provides
a footing lor the solder, ensuring gaod
nechanical and electrical performance. |Itx
Sire and shape ara governml by MIL-P_§5540]
a5 are trace widkhs, spacing and rouling,
Mgse requiremenks ara reitorated tpro-
ifically in deawing noles Lo Turtlier assure
compl iance . vavialians bokwean tha arlwork
masler and Lhe Tinal productl {due Ly
irregularities of Lhe etching pracvess)

are also controlled by drawing aotes,

This prevanls making defectiva boards Trom
good artwark. Holes which house ng 1ead

nr terminal, but serve anly ta gleckrically
inlerconnect Uhe differenl hoard layers,
centain stitch bars For mechanical <uppart

[and incraazed reliability,

The through hele: are driVlled Fram a dreill
tape Lhus eliminaking Lhe possibiTity of
hunan error and alThwing tight conlrol
over heie and annular ring concentricity,
an imporlanl reliabitity criteriva. Afler
driliing ant ekching, al) copper clavding
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RATIONALE FOR ACCIFIANCE . (Centinned)

HARE BOMD DESIGH ICant.}
ie Lin-Tead plaled per MOL-STD-1495.  This
pravidas far casy and reliable soldering
at the timn of board assembly, epvea afber
periads af prolonged slorage.

BOARD ASIEMGBLY DESLGMN

ALY components are installed in a manner
which assuras makimum rélidbiliby.
Componenkt Teads are pre-Linned, allowing
Lolal wetting of selder joints. A1l lnads
are forwed Lo provide stress velief and
Lhe badias af qarg@ conponenks are staked.
Special mounting and handling instructions
are included in each drawing required aFtor
final assenlly. The bpard is coaled wilh
urethana which pratecks against humidity
and cenlaminatian.

ACCEPTANCE TEST

Each assembly i5 individually tesled tn

a Mash approved Accephancs Test Procedure
TP-AT-Z0OD7442. The Acceptance Test Flow
ig datailed in attached Table 1.

MW TETCATION. TEST

Tha Qualification wnii s tdenbtrcal te Lhe
[Tight unit configuralion is cvery respoeck
ard 15 vsen solely For the purpase of qual-
ificalion lesling. [he Qual unit mesh
successfully complete accepkance besling
priat ko ontering qealification tesking.
The Gual unit,has passed Lesting in
accordance will NASA approved Lest plan
PH-C—200P442. Fhe Qualification Tesl

Flow is deLailed in allached Tahle 2,

OFCRATLGHAE 10573

In erder to verily Lhat [CTV companents

are operational, a test must werify the-
health ol all Lhe cuommand related can-
ponients Tram the PHS (A7AL) panel swilch,
Lhreough the RCU, threaugh Lhe syne Tines

Lo Lhe Camera/PTU, to the CamerasFTl
comikand decoder, The Losl wwst alse verily
the camera's abifily Lo prodece wideo, the
V5li's abilicy to route viden, and Lthe mon-
itar's abilily to display video, A similar
Lest would be perfarmed ta verify Lhe MDH
coemand path.

iter -

v Porer CCTV System.

2. Via the PUS panel, selecl a manilur
a1 destination and the camera vmder
teshk a2 fource.

3. Sernd "Camera Pawer On" comnamd [roe
the PHS panel,

4, Select MEatrenal Zync” on monitor.
k. Dbzerve video displayed on monilor,
Hote Lhat if wideo on monitor is
synchronized (i.e0., stable raster]
Lhien this smliczabes Lhat Whe camera

is receiving cospesibe sync feom
tho RCH and thal the camera is pra-
ducing syschromized videg,

G. Send Pan, 1i1Lk, ipcus, Zonom, ALC,
and Gamna comnmands and visually
faither via the monilor or ([ rect
observalivn) varify vparilion,

T. 4Select downlink as destipalion and
camperd under Lesl as source.

0. Observre wideno routed W downlink.

9. Send "Campra Power DIf" comaand via
M5 panel.

. Repral Steps 3 throegh O except,
issnne commantds vwia the MDH cammand
palh.

DAATHSTECT S0
Mroeuredent Coatirgl — The 11V ERL PFarts

aml hardware items are procured fros
approved vendor: and tuppliers, which
meat the requiromenis set farth ia Lhe
ITYC canlracl. Residanl DPRO personnal
review all procurcment decuments Lo
extabiish the need For G50 on selecled
parts (PAl D17},

Inconing Ins i ~ [ncoming
Quality inspections are made on ail
received milerials and parts, Resulils

are recorded by lat aad retaired in File

by drawing and control nunbers for future
reference and traceabiTity. A1Y LLE parts
are sulbjected tgo incoming acceptarce tests
4t called far in PAP Ad. 14 - Incoming Inspec-
Lign Test Imstructions. [Incoming Flight
parls are further processed in accardancs
willi Lechbeed Martin 3267820, Hechanical
items are inspectad pear PAM 44,74 - Sepplier
Quality Assurance, and PAP EID. 8.0 - Froce-
tdute for Procossing Incembng or Purchased
Parts Designated for Flight Use.  Accepred
items are felivercd to Material Controlled
Stores and relainad vader specilierd con-
dilians until Fabricalian is requirs).
Hon-conferming materials arsa held for
Halerial Review Roard (HR0) disposition.
(FAP A4.14.] .

Doavd Assembly & Tegh - Peiar to the zhart
of TYC bpavd assembly, alt {Lems ave
verified to be correci by slock room
personnel, as the {fLems are accumulated

o Tarm a kit  The items are verifiad
again by the gperator who assembles the
kil by chocking against the as-buill-
parts—list [ADFLY, QFAD HMandgkgry
Intpartion Poinls are desigaod (or 211
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RATIOMHALE HOR NCCEI'TAMCE .  {Continued)

DASTHSPECTION (Conl.}

printed circuil, plus harness cosapctors
for spldering wiring, crimping. salder
splices and quality workmanship griur ke
evating of the companenl side nfl heards
and sleeving af harnesses,

‘ .

QAFIRSIPECTION (Cont.)
ITYC Dnards

ipecific ITVC board assembly aad tesl in-
structions are provided |w drawing pates,
and applicable docmments arp callod out

in Lhe Fabeicatinn Procedure and Recond
(FPR-2LO02342) and parts list PLZOOJTHZ,
These inctwle Procoss Slaadard-fonding
RTV-5AE 2280801, Proress Standard - Bonding
Valera Tape 2280889, Specificatinn
Saldering 2280749, Spocification - Crimp-
ing ZZB0ADN, Specilicalion — Bonding and
Staking 2280078, Specificalion - Urethane
epating Z20MIFT, Specilicalian = Harking
2280876, Specificalion — Workmanship
M630035, Specificalinn Monding amd Skak-
ing ZEHHB]E. Specilicalion-Wave Solder
{80821, Speciticalinn—Printed Wire Board
Slaking 22BOPS1, Specitication—NHeflow
Seldering 2200744, Specification—Snldering
Surface Maunt Compuonenks 20005770,

QASINSFECTION (Cont .}
[TYC A=contily and Test

An ppen box test is performed par TP-1T-
20007442 and an Accepbance Tesl per
TP-AT-20007442 , including vikrakion and
thermal vavuun.  Torques are specilied and
witnpsced, Lraceahil ily pumbers are recnrd—
ed aml calibraked tesls are checked prior
Lo wse.  Lockheed Marbin Duality and OFRD
Inspectians are performed 3t the cempletion
af specified FPE operalions in accordance
wikhh PAF-2.B.1, PAP-Z.9, FaF-z.!1,
PAPEB.1, and PARD.%. OFRO persnnnel
wilnesy ITYL bullon-up ané critical
torquing.,

The ITVC is packaged aceording Lo HBSA docu-
ments NHOGAOG. IC and NHOSIGA.4{103) which
delines packaging ond handling requirements.
ATl relaled documentalion fnciuding
assembly drawings, Parts List, ARPL, Test
Oala, atc., 15 nathered and hald in 2
decomentabinon Folder assigned specifically
Lo rach assemhily. This folder is retained
Iar rafreeace. An EIDF is prepared for
each azsenbly in accordance with Lhe re—
quiremenis ol PAM F2.3. {ackheed Martin O
awd U'RE personnel witness craling, packag—
inn, packing, and marking, and reviow e
EIDE for complelepess and accurocy,

falana Wil N 4alal 4 a2




