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RATIOMALE FOH ACCLPIAHIL .

QESIGH FEATURC

The IV is comprised of 20 electrical
subassemblies: 13 sebassemblies are Lorkheesd
Martinm Astra Space designed and Tabricaled
wsing standard printed Circeil Dpard Lype
eonztruction. The réemainihg K1k askem-
plhes, 3 stopper molors, High Yallage Power
Supply [IMPS), Intensilied CCO (ICCON, and
Lens assewbly dre wendar supplied compe-
nonls, which have beren specifiod and pur-
chased according o Lntkﬁeeﬂ farLlin Speci-
fication Control Drawinas 150053 prepated by
Engineering and Product Assurance, Speri-
fications per Lhe SCO are perfordance, lest,
gualificaktion, ant acceptance requirements
Far o procured plece of aquipnenl. Parls,
material s, PrUCESSES, dnd design mnde-
lines for Lthe DIUC program are specilicd

in accordance wilh Luckheed Hartin

IZ6MEB.  Thiz documenl defines Lhe

program roquiraments,

MIL-5T0-975G will serve as the primary

EEE parts sclection docoment. 17 4 swil-
ahble part canngt be Found in MID-510-9150,
gquivaleat EEE parts thal meat the follon-
ing criteria may be subsliluted.

Mrcrocircoils are al leasl Class B Level,
MEL-M=385710 devices. Al micracircuils
are sebjected Lo Parlicle lmpact Moise
Metectinn [FIM] tasling por MO STR-BAIC
fexcept For devices with plastic epos=y-
Lype package].

Nigdos and transislors are at least JAHTAY
in acrordance wilh HIL-5-1900d. ATY somi-
condurtnrs bn cavily-tyre packages are

subhjerted Lo PLID Lesting per HIL-STD-R03C,

PAPILICANIE TO AL CIL LIEMS)

DESIOH FEATURES {Cont.]
folays arc procurcd ta Lhe Yighest
military estahlished reliahilily (MIL-ER)

Level as defined in HII-R-3906. Reolays
are subject tm PJHD testing.

Swilglies are procearsy to at Jeast Lhe
cecand highest level of the appropriate
MIL-T8 specificatign. Switthes ara sub-
Jecled Lo eilher FIMB testing or X oeay
amalysis as appropriale, for particle
detaclian.

OLher Jiscreta parts are procuered o at
Teast the sacand highesl Yewvel 3f the
appropriale H[L-LR zpecificatian.

Farlz not included in the above docwments
have besn vsed in the desiga only afler a
min—&Landard parks Accepbtance request
{H5PAR) has baen prepared, submitted Lo
Re]iahi1iiy Aszurance Engineering and
approved Fer use lp Lhe speciflc
applicationis) defined in the HSPAH By
HASH-J3C.

Wurst case circuil aralyses have been
performed and documented for all circeit
designs Lu deronslrate Lhat sufficient
pperating margins exisl for all operating
condilions. The analypsis was worsl case
in that the value (or each oF the variabie
porameters was sel Lo Timiky Lhatl wil]
drive the output Lo A marimim (ar min.)

A component appraach review and analpais
was conducted bo vervily that the appliod
siress on each picoe pavl by Lhe Leppora-
lurg ewbremes fdenlidied will enuirFon-
menlal qualificalion tesling does put
exreprd Lhe sbrass devaling valuas
identified in Lockhead Harbin 3267020,

BESICH FEATURES (Conl.)

[n addition, an ob]ective emaninalion

af the design was performed through a
Pretiminary Design Aevicw and Critical
Dasign Aeview to wvarify that the I1¥C wat
specification and contractual requeiresents.

DARE BOAND DESLGH

M1l boards are constructed from lTawinaled
copper-ctad epowy glass sheels per
H1I-F-13934% Type GF Grade &. (il
conncclians are made bhravgh prinled

tracas which run fram point Lo point en

the board surlaces. Every trace terminales
at an anaular ring. The anpnmlar ring swr-
rounds Uhe hele 4o which a camprnent Jead
or Larminal is Igcated.  This riag provides
4 lopting (or the salder, ensuring gand
wechanical apd clectrical performance, 1ts
size and shape are gevernad by HIL-F-5GhA{
a3 are brace midths, spacing and rouking.
These requiresents are reiterated spec-
ifically in drawing notes to furlher assure
complianen.  Variations hetween Lhe artwork
master and the final product (due to
Irreqularities of the etching process)

arc also canbralled by dreawinyg acles,

This preveate haking delective hpards fron
gend artwerk. llgles which house no Tead

nr terninal, but sered anly bto eleclrically
intercunngct the different board layers,
cantain stiteh bars for mechanieal suppart
and inereased reliabilivy.

The Lhroogh heles are drilled from a drild
tope thus eliminating the poscibilily ef
human error aml ullhwing tighl csntre

sver hnle amil annubar ring conconleicily,
ai impertanl reliability critorion.  Arfber
drillirg and elching, all copper eladding
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RATIOMALE FOR ACCFFIAMCE . [Conlinued)

BARE DOARD DESIGH (Caml.}
it Lin-lpad olated per MIL-5TD-1495%. this
pravides for easy and reliable sntdoring
at the timr af hoart assembly, cven afler
periods of proelonged storaga.

BOARD ASSEMBLY DESIGH

All components are installed in a mannar
JWhich aszures maximum raliability.
Camponent lewds are pre-tinned, allpwing
total welling of sotdar joints. AIT teads
are fotmed Ly previde sLlress relief and
Lhe hadies of large compoments are slaker.
Sppcial mounting and handYing instruckions
are included in pach drawing requived after
TInal assenbiy. The bourd 35 crabed wilh
urethane which protecls against bomidity
end cantamination,

ALCEFTANCL TSt

Earh assembty is individually Losted to

a NASA agproved Actepladce Tesl Procmdurea
TP-AT- 20007442, The Acceplance lest |low
is detailed in abtached Table .

QUALTFILATION TESE

the Quatificalivn unil is idenlical La the
Mlight wnil conliquralion in ervrry Fetpacl
and s wsed salely for Uhe purppse ol qual-
ilicalion tesling.  Tie Qual vnit mest
successlul 1y complete acceptance Losting
griar Lo entering qualificakion kesling.
The fual wnit has passed testing inm
accordance with NASA appraved tesl plan
MN-C-#0A7442. The Qualificalion Test

Flow is detalled in altached Tabile Z.

QrCRATIONAL TLITS

I oorder o wevily Lhal CCTY componeats

are epecational, 3 best muct varify Lhe-
heaILE of a1l the cowvand relaled com-
ponents From bhe PHS (ATA} panel switch,
through 1he RCU, through the spoc Tines

1o the Canwerasl'Tl, to the CamerasfFIy
command decadar. The tesl musl alsq eerify
Lhe camera's abillty to prodoce videa, the
WE's abilily ko route videg, and the mon-
Tipr's abilily Lo display vidan., A =imilar
lest would be perlomed ta verify the HDH
cammang path.

Fre=Launch an Orbiter Test/In-flight Test

1. [Mowar CCTV Systen.

2. Via the PHS panel, selecl a momilor
a5 destipatinn and the comera ondor
tesl as saurce.

3. Sam) "Camrra Pogwnr On" command from
tha PNE panel.

4. elect "Exlernal Sync" an monitar.
. Ohserve videa displaped on menilor,
MoLe thal 17 videnr on monitor is
syachranizal (.o, , ttable raster)
then this indicates Lhat Lhe camera

i receiving composile syne From
Lhe RCU amed that the camoen js pra-
ducing synchrgnized viden.

G. Send Pan, Tilt, Focus, Zoom, ALC,
il Gaamea commands and viswally
{eilher via the mgmnitor ar direct
ehservalivn] verify cperalion.

T. S¢lect downlionk az destination and
camerra pndev Lest as spErge.

8. Observe wideo roubed L dawnlink.

9. Bend "Camrva Power Of" Lqmnand vig
M'H3 pane?.

10.  Mepcat Steps 3 through 7 escepl,
issua commands wvia tho HIM command
palh.

Mg TWGFED PLOM

Procuremant Coniral - The 1IWE EEE Farts
awl liardware items are procured From
approved wendors and suppliors, which
et the requiremenls =et forlh in Lhe
LTYC cantract, Resident DFR} personnel
review alt procurement docoments Lo
eslablish the need for G50 on seleciled
paris IPAL BYF).

1 — Incoming
Quatity Inspeclions are made on all
recefived matarials aad parts. PBesulls
are recerded by 1ot and retained in File
by draming and conlral numbers for luture
referanie Aml Lraceability. /11 CEE parts
arg subijected bo incoming acceptance bests
a5 called Tor in PAP M.T9 - Incoming Ipspre-
tinn Test Inskroctions. Incomlng Flight
parts are further processel in accordanrcno
with Lechheed Harlin 3207820, Mochandcpl
items are imspected per PP A4, 14 - Gupplicr
Quality Assuranco, and PAP EIN.A.1 - Proce—
dure for Processiug Incaming ar Iurchased
Farts Ocsignated Tor Flight Use. Accepted
itans are delivarad ta HMalerial Cantratled
Stores and retalned under specilied gon-
ditions until fabrication iz required.
Hl.‘-ll—cl}rlfﬂrulir-g xnaterials arc held for
Halerial Review Buard (HAR)} dispasition.
(PP Ad. 14, )

Roapd Assewbly & Test — Prior to the slart

ef TVC board assenbly, all ilems are
verificd Lo be carrect by stock room
personnel, as Lhe {tems are accumulated
La Term & kit. The itens are verilied
aqain by Lhe aperator who axsembles the
kil by checking agaimst the as—beill-
parLs=1ist |AOPL]. DFRO Manilatgry
Totpection Points are dasigared Tor all




QASIHAPECTION (Cont.)

printed circuil, plus hamess connertoes
For soldering wiring, crimping, solilar
splices damd qualily workoopship pripr Ln
tnating of the companenl =ide of baards
and sleewing uf haroesses.

RATIOMALE FOH ALCEPTAMLE. (Conlinopd}

OASITHSPECTION [Cant .}
1TYT. Baaris

Gpecifin LIVC warrd assembly and Lest in-
structigns arp provided in drawing nokes,
aml applicable dacvumenls are called out

in Lhe Fabricaliun Procedure and Record
[FPR-20007442) and parls list FLZODOT44Z,
These inciude 'roress Standard-Donding
HIV-566 2200081, Process Standard — Ognding
Yelcrn Tape 2700089, Specification
soldering 2280249, Specification — Crimp-
ing JFAMBMN, Speriliralion - {Isnding and
Staking 2200878, Specliication — Urelhane
toating 2200877, Specilication = Marking
2230876, Specificatian = Horkmanship
B0300%%, Specificalion Bonding and Slak-
ing 2230875, Specilication—Mave Solder
F4B0BZY, Specitication—Frinted Wire lgard
Staking 220851, Speeificakion-Aeflow
Soldering 2200554, Specificatinn-Saldering
Surlface Mounl Conpecenls 20005710,

QNIHSPECTION (Conk. )
ITVE Axsembly and Tesk

A open box Lett 1% perlavmed par TR-IT-
0007 aod an Accepiance Test per
TP=-AT=20007442, tncluding wibration aund
Lhermal wacoum.  TJerques are speci fied and
witnessad, traceabhility nbere are recard-
ed aod calibraled Lools are checked prior
Lo use. Lockheed Martin Quality and OPAD
inspect (ons are performed at Lhe completion
ol speciFied FPR wperalions in accordance
with PAP-Z2.6.1, FRP-2.9, PAP-Z.31,
PAP-EG.T, and PAP-.5. OPRO pevsanned
witness ITWC buttoo—up and critical
torquing.

CCTVWIMTC -80

The ITYC is packaged according b NASH docu-
menks HNDGODO.1C amd MIOEIDD . A{1D2) which
defines packaging amd Bandiing reqel Femenls.
Al related docwmenlalien including
assembly drawings, Parts Elsk, ABrL,
Nata, atc., i= galthered and hald in a
docymentation Fol¥der assigned specifically
tn sach assembiy_.  This Ffalder iz rPatained
far relerence. An E1OF 35 prepared lTur
edch agsambly in accordance with Ehe re—
quircments of PAP E2.1. Lochheged Harlin QC
and OPRO parsonnel witness crating, packapg-
ing, pocking, and marking, and review the
FIOF Tar complalenrss and ACCuracy.
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TABLE 1. ACCEPTANCE TCST FLOW

HIXIH AMBENT PCRIQEMANCE TEST

Test conducted per the requiremsnls ol HARA
appruved TP-AT-20R074342,

ACCEPTANCE VIBRATION EXPDIURE

20-80 Hz:- 3 dB/ngtave rise from 0.01 g° fHz te
0.04 g=/He
A0-350 liz: 0.04 Mk

JE0-F000 Hz2: 3 aB/pclave decrease bo U_UDG ngH1
Test Ouralian: 1 minutofasis, eperating
Tesl Level: 6.1 qums

BOST-YIBRATION FUNCIIONAL CHECK

Test canducted per the requiremonts of WASA
approvell 1P-AT-23007442

ACCECTANCE TIEAMAL -WATLHH EKIAISURE

1.5 cycles tatal From #1015 deg F Lo +14 degq §,
After stabitizatian, ong hour misioun duration
at each platean. In-tperc Funchional tesls
performed at sach plaleay.

PRST-EHVIRDMMENTAL PERTDRBANCE TEST

Roon amliiznt performance tesks conduckbed in
accordance wilh MASh approved TP-AT-70Q0A07442 .

3.1

TAGLC 2. GHMLITICATION FEST FLOW

EHl

Conduebted tests run in acrordance wilk the
reguirements of SL-E=PDAPE, inciuding C5O1,
C502, CSBR, TIQY, CEDY, and CENY. Madiated
tosts en i@ accordance with SL-E~-000Z0
includbay RS2, RSO, and RCDZ except that the
test corrent Mor R307 was 2 amps im liew of 20
anps.

QUAL FOR ACCEPTAMCE VIBRATION

3 difoctave increasing ta 0.067 g7 /liz
BO-350 He:  0.0677pctave

I50-24900 Hz: 3 dBlactave derrease

fest Lewel: 7.8 grms

Test Duration: 5 minutesfaxis| aparating

FLIGIT QUALITICA) [GH VIBRATION

A0-0d M1z

Al-70 Hz: B dBInEtaue increasing Lo 0.4 gEJHI
M-500 Hz: 0.4 9% /M=

HP-2000 Ha: B dBfoctave decrease

Tesl Lpeel: 8.1 grms

TesL Dyralign: 08 minutessfaxis non-aperaling

THERMA | -WACL UM

7.5 rycles tokal From +%20 deg F ba 49 deg F.
Aller zLabilization, ane hour minrmun derabion al,
cach plakeav.  In-spec Tunckienal tesks perlformed
al each plateau.

THEKMAL - STHUI ATION
Worsl case hol aml cold missian envirdmnenls

simulated in vacuwn., Buring ligl case, in=spec
operalian i5 required For & of 14 conspective

howrs.  During cold case, in-spec operalion is
requlired for 1d contecutive hoers. '
HUHID] T

120 hours exposura Lo B5% RH inciuding Tour 24
hour temperature cycles of #6F deg F Lo +120 deg
f non—operating,



