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EATEONALE FOR ACCEFTANCE.

(AFPLLICAULE 10 ALL CIL 11EMS)

DESTCN FEATURES

The TTVE is comprlsed of 20 eleclrical
sphassemblies; |3 subatsenblios are Lockbeer
Martin Aslra Space desigred and fabricaled
using stangard printed circuit hpoard twpe
constryction. The remzining six assom-
blies, 3 stepper nolers, Iigh ¥Yoltage Power
Supply [YUES), Inlensified COD {ICCO), aud
Lens assnembly are wepdor supplicd compo-
aents . which have been specificd aml pue-
chased acenrding tn Lackhesad Martin Speci-
Mhealion Contrat Drawings (S5CUs) prepared by
£ngineering and Product Assurance.  Speci-
fications per the 3CD are performance, lesl,
qualilicacion, ard acceptance redud rements
for a prucwred picce of equipment. Paris,
materials, processes, and fesign quitde=-
lires far Lha [TYC pragram are specified

in accordance wilth Lockhead Martin

267820, This dociment defines the

Eredran Fequl rements.

MIL-3TD-9756 will serve a5 Lhe primary

EEE parts selection documenl. LM a suil-
abla parl cannot be fauwad in M1L=5TR-9754,
equivalenl EEE parts thal mecl the (ol Twwe-
ing rriteria may be substituted,

Microcircuits aes al leash Clas< 11 Lewvel,
MIL-M-3B510 devices. A1) microcircuibs
are subjecled to Farticle Impact Moise
Detactian [PIMD) texting per MIL-STD-8BIC
(eacept for devices with plastic opoky-
type package).

Dicdes and bransistors ara at laast JANTRY
w aceprdance with MIL-5-19500. A1l semi-—
corductars in cavily-Lype packaqrs aro

sukjected to FIND testimg per HIL-3TOIGIC.

DLI{GH [CATURES (Konl.)

Helays arg procured Lo the liighesl

mil tlary estab¥ished reliabilety (MII-FRI
Level as defined in MIL-E-39016. Eelays
are sufjerk Lo PIND |ecting.

Switchas are procured Lo dl Teda<t Lhe
soeord highest Toewel of the appropriale
MIL=ER specilicalian.  Swilches are sub-
Jecked to gilher FTHD testing or X-ray
analysis as appropriate. for parlicle
detection,

Other discrele parts arg procared tg at
Teast the second highesi level af the
appropr late MIL-FR spectf|cation,

Parts nok included in the shove docements
have been uged in Lhe design enly alter a
non-standard parls acceptance regquest
(HIFAR} has bean proparcd, sebnitled Lo
Reliability Assurance Englneerimg and
appraved for use in Lhe specitic
applicalionis) defined in Lhe HAFAR hy
MASA-JSL.

Worsl case eircuit analyses have bpen
perfoarmed and docwicnted Tor abl circwitb
designs ko demsanstriale that safficient
operating margins exisl For all operaling
conditipns.  The analyiis was worsk rase
1 that 1he valuc lar each of the variahla
paramelers was set bta limils thal will
dreive the autput to 4 maximum (or min, )

A companenl apprgach review and analysis
wWas conducled Lo vorify that the applicd
stress on each plece part by the tempera-
Lure pxtremes idenl:liad with énviron-
mental qualification tesling does nok
ancend the stress derabing values
idenlified in Lockhesd Marlin J76FAZD.

BESOH FEMURES (Cont.}

In addition, an abjective oxaminalion

of the design war perfFermed through a
Preliminary Design Review and Crilical
Dasipn Reviad to verify bhat Lha LEVD mel
specilicalion aml contracival requirements.,

OARE UDAKD BESLGH

Alh hoacds arc constrocted Tram Tamipabed
copper—lad epoxy ylass shests per
MIL-P-11940 Type 6f Grade A, Cireuit
canneckions are made througl prinled

traces which ron from point ko point on

the board surfaces. Every trace Lerminales
2k an arnnular ring. The annulor ring sur-
raunds the hale in whith a comparent lead
er terminal is lacated. This ring provides
a faoking For Lhe solder, ensuring good
mochanical and eleckrical porfermance. 1Ls
size and shape are gavorned by HIL-P-SRA40
a5 are Lrace widlhs, spacing and rouling.
These requiremenls are raiterated spec—

ilically inlrawing aokes to Tueller assure

compliance. Variabians bhelween the ariwork
masier and Lhe final prelict [dur ta
irrcgularilies of the stching process)

are also contrallod by drawing mates.

Thisz prevenls making defeclive baards [row
gocal artwark,  tulos wiich hguse ng Pead

ne lerminal, but serve only Lo eleclrically
interconnecl Lhe Jiflferent boatd layers,
eonlain skibtch hars For mechanical support
and increased rellabilily.

The Lhrough holes are drllled from a drill
tape thos elimanalipyg the poessibility ol
hunan Brror and ﬂ]lEn1ng Light ronkrel
ovor hole and amwlar ring :uncentricitf.
an imporlanl retiabd1ity crilerion.  After
drilling and ekching, all copper cladding
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RLLTOMALE FOR ALCEPIANCE.

{Continued}

BARE ODARD QESIGN {(Coat.}

tz bin-Trad plated per BLIL-5TD- 149%. This
provides For easy and raliable zaldering
a2t the bime of board assembly, ewen afbler
periods gl prolamyed sborage,

EUARD B55EMBLY DESIGN

A1 congonents are installed in a manner
which assures mawimes reliability.
Conponent Teads are pre=Linned, allewing
Inlal wetting ol solder joinlzs.  A1Y Teads
arg formed Lo previde stress reliel and
Ihe bGadies of large vompanenls are skaken.
Spacial mount ing asd lwandling instruckions
are included inm pach drawing roquired af Lar
Final assemhly. The beoard is coated with
urgthang which grotects apainst hemidity
and conlLamination.

ACCEPTAHCE TEST

Each assenbdly is individually irsted Lo

a NASA approved Mcceptance Tesl Procedure
TP-AT-2000244E.  The dcceptance Tesl Flaw
is dotailed in altached Fable 1,

QUALTFICATION TEST

The Qualification upit is [dentical 1o Lhe
Might it configuration in every respect
and is used selely for the purpesa of qual-
ification Lesting. The Quald unit musl
suctesslully conplete acceplance Lesling
priar ta eptering Qualificalian tasling,
The Qual onit has passed Lesling ia
accardance wilh MASN appraved tasL plan
PH-C-20002M2.  The Qualilicalion lest

Mow is delailed in altached Talle .

FLEATL

- " rme A

A I

In arder ko veri{y Lhat COIY components
ore operational, 4 test wust werify Lhe -

healt

ol all the compand related com-

ponents [rom the THS (ATAT1) panel switch,
through the RCU, Lhrewgh Lhe syac 1ines
to Lhe CamerasPTU, Lo the CamerasFiy

commant dacadar.

The Lol mosl alin warlly

the camera's abilily Lo produce widea, the
Y5l's ability ko route widea, and Lhe mon-

iler's ability Lo disphay viden.

h smimilar

{esl would he parlormend Lo verily Lhe HOH
comnang path.

Pre-Launch on Brhiler Test/ln-Fligh Test

1.
i.

[ )

G I

Power CCTY Spslem.

Yia the FIIS paned, selecl a monilor
4% daslination and the camera updeor
tesk as spurce.

Send "Camera Power On" cammand {rom
the ¥II5 panel .

Select YExtrraal Sync" on mooitor.
Nkserve video displayed on mani Lor.
Hogte Lthal if vides on moniler is
synchronized [§.2., Stable raster)
then this iadicates that the canera
i5 recriving compesite sync From
the RCU and thal the ¢smera is pro-
ducing synchronized video.

Send Pan, Till, Focus, Zonm. ALT,
aml fanma commands and visually
terther via the mapilar or direct
ebscrvalion] wveri ly operal g
5elect downlink as destination anel
camnera under tesk as sgurge.
Obsarve vides rouled Lo dowunlinh,
Send "Comera Power 0FF* commeand via
FH3 panel.

fepeat Steps 3 bhroush T excepl
issne compands via Lhe MOM connand
path.

CCTWAMTC - /3

THEPLETL
Cracuroment Sonlppl - The 1TVC EEE Parts

and hardware items are grocured from
appraverd vendors and suppliers, which
megt the requliremenls sat farth in the
ITWEC contrack. Resident DPRD persoanel
review atl procurement documcnts Lo
avtablish the meed Fer G50 un selecled
parts [PAL 517},

Incpming_Inspection and Sloroge - lacaniag
Juality Anspections are male gn all
reeiveld malerialys and parts.  Hosolbs

ara recorded by 1ot and ratained in file

by drawing and contral mumbers fur Future
réference and traceability. A1 EEE parts
arg spblacted to ircoming acceplance tests
as ralled far in PAPM &4, 14 - Incoming Inspee—
Lion Tesl [nstrucktlans. [wceming (Tight
parts are further processal in accordance
with Lackheed Martin J2GIA24. HMeghanigal
ilems are inspected per PAF A4 - Supplier
Quality Assurance, and PAP EI0.8.) - Proce-
ture far Frocessing Incoming or Furchased
Parts Dessgnated for flight Use. Accepted
items are delivered to Material Contralled
Stores aml retained under specified con-
fdilions urtil Fabrication s requlred.
Han-conforming matarialc arg held for
Halgrial Review Uuward (MRBY o sposbiion,
{PAR A4 14

Moard. Assonbly & Tesl - Prior e the slark
nl T Dol asseolly, a11 Blens are
varifipd ta be correcl by stork ronom
persennel, as Lhe Plems are acewsulated

Lo lorm a kit. The itows are verilied
again by the operalor whe assembles tle
kit by cheching dpainst the as-boilt-
parks-Tisb (ABMLY .  OPRAQ Handalory
ltaspection Poinks are dosignod lor all




QA/INSPECTION {Conl.}

prirted gircuil, plus harngex connacineg
for spldering wiring, ceimping, solder
splices and guality workmanship peior o
cpating ¢f the camponent zide of Dhoards
and sTeeving af harnetios,

RATIONALE FOR ACCECTANCLE.  (Continued]

QA IMSPECTTON {Conl. )
ITYC Upards

Specifie 1TVWC Board akcembly and tesi in-
slructions are provided in drawing notes,
ard applicabhle docowmenls ace catled aok

in 1the Fabritation Procedure and fiecard
IFPR-ZA0074Z2) and parts Vight PL2ODOT0A2.
Thesza inclede Process Slawdard-Bendiny
RIV-565 IZR0BET, Procese Stamdard - Domding
Yelero Tapre 2280289, Specilicalion
Soldering F28074%, Specification = Crimp-
ing ZZH000E, SEEEiFiLdeI = Bosding
Staking F2AOMTA, Sperification - Ureihane
coaling 2200877, Specifivation - Harking
2280818, Sperification - Workmanship
2030035, Specificativn Dending and Stak—
ing 2280875, Sperificaticon-Have Solder
2280821, Specification—Pr|nLled Wive Doary
Staking #7085, Spacification-Reflow
Soldering f200204, Specifivalion—Sotdering
Surface Hount Component=< 20006710

(S THSPECTTON (Cont )
TT¥C Assembly and Texl

An open bk 1est is perlogrmed par 1P=IT-
20002442 and an Acceplance Tesl per
TP-AT-20ENIAZ, including vibratian and
thetmal vacoum. Tarques are spocificd and
witmassed, tracealbilily nmmbers are rocord-
ed and ralibrabed beols are checked prior
Lo wse. Lackbeed tactin {uality and DIMHO
inspectivns are performed at Lo completion
af speciliad PR pperalions in accorfance
willh PaP-2. 0.1, PAD-2,9, PAP-Z2.11,

FAF-EG. 1, amd PAF-O.5. OFRD pevsonnel
wilwess [TVYE bulton—up and critical
Lorquing.

The ITVC i3 packaged sccarding Lo HASA Pocu-

Aents NADBEDO. IC and WHESIAD.A[ 107) which

defines parkaging and handling requirenents.

All relaled documentalion including
assendly drawings, Paris List, AIPL, Jest
Oala, sbe.. is gathersd and held in a
dacomcniation Falder assigned specifically
Lo pach assembly, This folder 15 retained
for reference.  An ELDP §is preparcd Mor
each assembly im accordance with the re-
quivzments aof PAP EZ. 3.  Lackheed Martin QC
and OTA0 perscnnel wtness crating, packag-
ing, packing, and marking, and review Lhe
E10P Tgr completeness and acouracy.
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TAULE 1. ACCLETANCE TEST FLOW
ROQM AMBIENYT PERFOSMANCE TEST

Test runducled per the requiremeats ol HASA
apgrieed TE-AT-2000 1445

ACCE W

Q.04 [[F
BO-350 Hz: D0.04 fHz
350-2000 Hz: 3 dBraclave derrvease to 0.005 gz
Teot Duraliony 1 miputefasis, operating
Test level! G.1 grms

POST-VIBRATION FUNC][ONAL CHECE

fest conducled per Lho paquiremente al NASA
approved TP-AT-200074498

20-80 lz: 1 nuxgﬁta-e rise from 0.0 g° /M2 Lo
g

ACCERTANCE 1|1 - M LED

1.5 eycles dolsl Trom o105 ateg T o +14 aleg F,
Attor sLabilizatyon, one bawr minimun duration
al each plateav. [I[n=-spee funchianal Lests
pevfopraed al pach plateau.

POST-ENVIRONMENIAL [ERFORMANCE JEST

Room ambiant performance tesls candected in
accordance wilh MASA approved TP-AT=20007442.

TAOLE 2. QUALIFICATION TCST FLOW
EHI

Condvcled Lesls rup §n accurdance with the
requi renients al SL-E-ADIZA, including CS501,
{502, C5ba, TrOY, CEOT, amd CENY. Radialed
tocle run in aceordance with SL-E-00020
including RSDZ, R30d, and REDZ excepl Lhdb the
tesl cwrranl For ASOZ was 2 awps in liou of 20
I.I1F5.

QUL FOr ACCEP TAHCE W1DIATIOK

20-80 He: 3 dBfoctave tncreasing Lo 0,067 ngrh
80-3150 Hz: 0.D6Tfoctave

IRD-2000 1z: 3 d0factave decrsaze

Test Level: 7.0 gros
Test Duratian: & minuleslaxis sperating

t L1F Wil L]

- e R dﬂfnﬁtaue increasing ko ©.41 ng“z
IN-Lit 7y &.4 g=/liz

S01-2000 Hz: 6 difarlave decroase

Test devel: 8.7 grms

Test Duration: Al minvlesfaxis non-aperaling

LHSEBMAL YAC]IUN

7.8 cyeles total From 4520 deg F ta +9 deg F.
After stabilizatipn, ane hour minimum durakian at
each plateau. In-spec tuaclional Lests performed
at rach platean.

THERMAL STMILATIOH

Horst case hal amd eold mlseian envivanmenls
simulaled 1n vacuwmm. During hob case, fn-spec
aparation 14 required for & of T4 congecutiva
howrs, During cold case, fn-spec operation is
reguitad far 14 contecutive hoori. !

BUMIGLTY
120 lgurs ewposure to 85E RH igeluding faur 24

hour temperalvre cycles of 400 den Foto #1253 deg
Fo non-operal oy,
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