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HATIOMALE 1608 MCCEFIANCE .

DESLGH TEAIYRLS

The ITVG 7% comprised uf 20 olertrical
subassemblies: |3 subaszenhlies are Lockhawd
HarLin fstro 5pace designed and lahricated
v5inn standard printed circuit board type
construci*an. The remaining 5in assem—
bligs, 1 stepper malaors, Hiph Yoltage Mower
Supply (HWPS}, Intensified CCO {1LCDF, and
Lans assemhly are vendar supplicd compo-
nrats, whith have been speciflied and pur-
chased acesrding to Lockheed Martin Speri-
lcalivn Conlegd Droawings (5CDs) prepared by
Enginearing and Praduct Asewpeance., Speci-
Micalions per Lhe 3C0 are perfarmance, test,
qualification, and acceptance requirement:
fer 3 pracured piece of cyuipmeonl.  Parts,
materials, processzes. and design quide-
Tiacs For the ITVEL program arc specilicd

'n accardance with 1 ockheed Martin

AZeTAI8.  This document defincs Lhe

program reqoircronks .

MIL-STO-%Y5G will serve as the primary

FLE parts selection gofument. 11 @ swil-
able part carnnt he found in HTL -STI-97E0,
equivalent EEC parts thak meet the fallon-
ing ¢riteria may be subtkitoked.

Mirrecivrcuils are at leasl Class B Lewel,
MIL-#=18510 devices. A miceoc] rerits
are suwbjected ko Farticle Ilmpacl Moise
Nebteclion (PIND] Leating per HIL-STD-BA3C
[cxcept for devices with plastic cpouy-
type pachkagel.

Diodes ard Lransisbars are al least JAMTHY
in accordance with HIE-3-19400. Al] sonti-
conduclors in covily-type pachages are

cubjected to PEND testing per HMIL-5i0-083C.

IAFFY TCAMCE T AL COIL TTEMS)

BESIGH_FLATURES {Cumt.)

Relays arg pracuved La Lhe highest
wilvtary aslabliched reliabilily fMIE-FIR}
Level as defined in HII-R-290%6. Helays
are subject to PIND tesbing,

Swilches ara pracured La at Teast Lhe
secgnd highesl Tevel gf the appropriate
HIL-ER specification. Seibches are sub-
jected Lo eiiher FIND testing ar X-ray
anplyeie az appropriate, For particle
deteclian.

OLher. distrele parts ara pracured ko al
least the second highest Tewvel of Lhe

appropriale HIL-ER specilication.

Parts nel imciuden! in the above dpcumenis
liave been used i the detign only afler a
non=stamldrd parts accoptance request
{MsPAR] has been prepared, submitted to
Reliability Assurance Mngingering ani
approved (or wig {n the zpecific

apphicat lands} doflined e the HSPAH Ly
HASA- 50 .

Harst caso circuit analysas have been
performed and docymented fer all civewit
dezignt Lo demancbrate that suffirient
vperating margins exist far all gperating
candilians. The analysis was woarsl case
in that the value far each of the variable
paramaters waz sel Lo Timits bhat will
drive the cutpul Lo A waximum {pr min.}

fh compenent approach reviaw and analysis
was conducled ta verify that bhe applied
sktress an cach plece part by Lhe Lepmpera-
Llure exlremea dlentifled wilh gnviron—
nental qualiticatinon Lecling does not
cxeeed Lhe stress derating values
identified in Lackhaed Marbtin 376070

LS LN FEAIURES {(Cont.)

tn aitien, an gbjoclive ceaminalicn

of the design was parforred through a
Fre!iminarf Design Reviegw and Critical
Dosign Aeview Lo varify that the ITWC met
specification and eonlraclual requirements.

DARE OOARD DESIGH

M1 bpards are construcled From Taminated
copper—ctad gpoxy plass sheats per
HIL-P-13949 Type GF Grade A, Circoil
conpecLians ave made through printed

traras which run Fram peint Lo point on

the bgard surfaces. Every trace terminales
at an anawlar ring. The annular rieg sur-
rounds the hole in which a compenent lead
or terminal 95 lecaled. This ring provides
a foating for the solder, ensuring gaod
mechanical and olectrical perforvance.  Iks
s12ze and shape are qovernaib by MLL-P-55G610
a5 ave Lrace @idithe, spacing and roubing.
lhese peqoirvements are reiteraled spec-
ifirally in drawing noles Lo Turllher assure
compl iance.  ¥Yariations beiween Lie artwork
matker and the final produckt (due to
irreyularities of the etching process}

are also conlralled by drawing npkes.

This prevents making delective bpards from
gand artwork. Holes which heute no lead '
nor Lerminal, but serve anly te eleclrically
interconnect Lhe differenl beoard lavers,
cantain slileh bars For mechanical suppart
and increased reliahility,

The through holes are deilled from a dreill
tape Lhus eliminating the passibilivy of
human errge amd allowing Lighl control
pver hole and annular ring cvenvenlricity,
an important reliabitity criteslon, Aflur
deitling and etching, all rapper cladding
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RATIOWALE FOR ACCEFTAMCE. {Lontinued}

HARE BOARD DCSIGH {Cont |
is kin-lead plaled per MIL-5TR-149%. This
provides for easy and reliable soldering
at the time pl beard ascemhly, even after
perinds of prolanged storage.

BOARD ASSEMOILY DESIGH

n]l'tnnmnnents are inslalled in a mapner
vhich assures masimom reliabilidy.
Compgnent leads are pre—Linmed, allawing
total welling gl solder jeinks. ANl Feasts
ara lorned to provide slress relief and
Lhe hodies of large componenls are staked.
Sperial mounling and handling fastructions
ara included in each drawing required after
firal assembly. The board is coated with
urak hane whicz proLects against humidity
and centamination. '

ALLEPTANCE TEST

Fach astembly ix individually tetted Lo

a HASA appraved Acieplance Test Procedure
TR-AT-Z0D0FM47 . Tha Acceptance Fest Flow
is detailed in atlached fable 1.

DUAITFICATION TEST

The Qualilication unik bt idantical ta Lhe
Flight uaft configuration in every respect
ad 15 veed soleiy For the purpose af goal-
iticative Lesling,  The Qual unit st
svctassfully ramplels acceplance testing
prior tu enleriog gealificalion Lesting,
The Pwal unit, has passei Lexking ja
accardance wilk NaSA approved test plan
PH-C-ZRN?442 . The Qualilicatinn Test

Fluw is detailed in attached lalle 2,

OLCRATIDMAL TESTS

In order b verily Lhat CLTV components

are operational, a Lest wust verify Lhe.
health of all the command ealated com—
penents Itom the PIS (A74Y) panel switch,
thraugh the RCU, Lhreugh Lhe sync lines

te Lhe CameradMU, Lp the CamerafsFTu
Laimiantd decoder,  Tie Lasl mosh alsg werify
Lhe cavera’s ability te preduce vlgen, Lhe
¥all's ability to roule widen, and Lo mon-
dtorts abitity Lo display vifder, # similar
tesl woulil be porlomsed Lo verily the MOH
cormand path.

Lre—lauach.an @rkiter lesl/Ip-Flighl Tesl

l. Power CCTY System,

2. ¥ia the MIS pamal, zelecl a wonilor
as destinabion ang Lbe camera under
test as source.

1. LSend “"Camcra Mawer Dn® comnmand [raom
the FiiS panel .

4. Srlect YExlerral Senc® pn manl tor,
5. Observe video dispfaynd an Moni bor.
Mote that iF wideg on monilor iz
synchronized (1.e., stable rastor]
Lhen Elis dmilicatas that the camera

is receiving composite sync From
the RCIN and thal Lhe comera iz pro-
ducing syanchranizad vidan.

. Sond Fanm, Vill, bocus, foom, AIC,
and Gonea wumsmands and visually
feither via the monitor or direcl
thiervation) verily aperalian.

. Setect downlink as destimation and
camcra wader tesk as souwrce.

8. Qbserve videa routed to downlink.

9. Send "Camcra Power OFEY command via
FHE panel.

M. Repeal Steps 3 theough B except
lssue commands via Lhe HOM command
path.

T M AT S - =

QA THSPLCTION
Procurenent Control - The 11¥0 EEE Parts

and harduare ilems are pracured row
approved werndors and supp!iers, which
meet the raquiremsnts sat farlh in Lha
LTVE conleacl. Residest OPRD personme]
review dll procurcoenl decunents 1o
estabtish the need for GS1 on selected
parls {I'Af BYF).

latgming Inspection ang Storage - Inceming
Qualily iaspections are made gn all
received materials and parts. Results

are racarded by lat and retained in File

by drawing and contro} numbers Tur Future
reference ant traceability. A1l EEE parts
are subjecled tg incoming acceptance Lests
as callad Far n PAP !-1.?-'1 - '[r||_'u|11ing ]nspec—
Lign Test I[astructians, Incoming T1ight
parts are further procested ia accordance
willl Lackheey Martin 3267028, Mechanical
items are inspected per PADM A4.14 - Supglicr
Quality Assuraace, and FAF E10.8.1 - Prace-
dure Tor Protesiing Incoming or Furchaseq
Parts NMesignated for Flight Use, Mcceptad
itenis are delivered to Malerial ControYlod
Stores amd retained under specified con-
diliuns unlibl Fabrication ii reéquired.
Ha-conforming materiale are held Vor
Holerial fevipw llpard (MRLR) dispasition,
fRAR R 14, )

Quard Assemb]ly & Tost - Prior to the start
al TYC board gssewhYy, all ibtems .are
varifisml to br corrackt by <tork room
persannel, as Lhe 1Lems are avcwmulatel

Lo larm a kit. The items are warilied
again by the aperafor whg assembles the
kil by checking against the as-huill.
parts-1isL [ARFL}. OPRO Paniatary
Inzpeclian Moints are designed Tor 211




RATIOMALE FDH ACCEPTAHLC .  (Canlinued)

QAd INSPLETLON (Cunl..}

prinked cireunl, ?lus harness rnanacbors
far smidering wiring, crimplng, solder
splices aml gualily warkmanship grior te
taabiag 6f the companenl side of hoards
gud sleewing of harnessas,

OA/IHSPECTIOH [Conl .}
LTIYC NManrds

Specific §Tvl board assembly and kest in-
sbructions are pruvidod in drawing nokés,
angd applicable documenls are called aulb

in Lhe Fabricakinn Procedure and Becnrd

I FPR=2OD37442 ) and parls list PLZODQT44Z.
These inclwde Process Standard-Bonding
RI¥-Ceh 2280801, Mrocess Standard — Donding
Yelocro Tape 280009, Specibication
Soldering 228071%, Specification — Crimp-
ing FZBUBMIE, Specificatien — Nondinyg amf
tiaking 2280078, Specification - Urcihane
coaling 2260877, ipecification = Marking
228087k, Spacification - Workmanship
8030035, Specificatiom Coading and Stak-
ing Z2B08?5, SpecilicationMave Scolder
220821, Specification-Frinled Wire Upard
SLaking 2200851, Specificabion-Rallow
Saldering 204751, Specilication=3o0ldering
Surlface Hount Componcnis 2005710

DASTHSPECTION {ConL. |
1TV Assenbly and Test

i operr hox tesk i< perlormed per TP-1T-
2007442 and an Accaptance Tesl per
TR-AT-20007442, inclheding vibration and
thermal wacyum. Inrgues arve specified and
witnessed, traceability numbars are recard-
ed and calibrated Lonls are checked prior
ta une. Eockheed Hartin Quality and OPR{)
inspections are performed at the campleiian
of speciFiad FPR eperations in accordance
wilh PAP-E.G.1, PAP-Z2.9, PAF-2.110,
FAP-E&S. 1, apd PAP. 5. DPEO parcsonngl
wilness [TVE bulbow—up and crillcal
Lornquing.

The ™ is
monk g HHIAOD

b

thaged accerding Lo HASH ducu-
IC and NHESIMD . AL 102 which

defines packaging and hapdling requiremcnls-
410 reloted docuwentation including
assembly drawings, Parts List, ADPL, Test
Gaka, ekc., 1% gathered and held in a
docomentation folder assigned specifically
Ln pach assenlily. This [older 1% retained
for reference. An EIOM is preparved lar
edch assembly inm accordance with the re=
quirvenents af PAP F2.3. lockheed Hartin QC
and UI'A0 persannel witness crating, packag-
1ng, paching, and marking, ond review Lhe
E1DP, Tor completengss aml accuracy.
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TAIFLE 1. ACCEFTANCE TEST FLOW
FODH AMBGICHT PLEFOAHARNCE TEST

tesl conducted per the reguivements ol HASA
approved TA-AT-HI007442,

ALCEPTANCE WIARATION EXEQSURE

20-50 Wz; 3 dBtogtave rise from 0.6) 0° /He Ly
0.04 g gl .

80-350 Hz: 0,04 g°sHe

I50~2000 Hz: 3 difoctave docreasc to 0,006 gZiMx

Tret Ouralion: 1 adsetefasis, mpcraling

Test Lewel: 6.1 grms

PQSI-YIARATION TUMCTTONAL CHECK

Tesl cowducled per the reguirements of MASA
approved 1P-al=-20p0744%,

ACCEPTANCE THERHAL-WACUUH EX|MISURE

i.5 cycles total from +105 deg F Lo +14 doy F.
Afler stabilizatian, ¢ne hour miniqum duration
at pach plateaw. la-$per fonclipral! Lesls
performed ab each plaleauw.

POST-EHVIMOKMENTAL PERFORKAMCE TELT

Ronm amhient performinee tesis conducked in
Jecardance with MASA approved TP-AT-20007442 .

TAMILL 2. QUALITICATION TEST FLOW
£n]

Condueled Lests run in accordance with the
reguirements ol SL-E-QO0ed, inciuding C5O0,
C502, CS0A, TTOV, CEDY; and CENI. Aadiated
tesls run in accardance with SL—F-NQ0ZA
including RSBZ, RSPI, and RED? excepb that the
test current for ASO2 was 7 anps im lieu nf 70
amps.

Uil FOR ACCEMTANCE YIDRATIQH

20-M0 H2: 2 dBSoctave increasing Lo 0.067 gt Alix
BO-350 Hz; 0,067 foctave :
AR0-2000 Nz: 3 difactave decrpasa

Test Lawel: 7.8 grm:

lest Duration: 5 minubes/axis oparating

FLIGHT QUALTFICATION VIDRATUIGH

20-?0 Wlz: 8 dBsoglave increasing Lo D, gEfHI
TU-500 llz: 0.4 gf/Hx

S08-2000 Hz: 6 diifectave deciease

fest Lavel: 3.1 grms

Test Duralign: 48 nimutessaxls non-operating

DICRMAL YACULH

?.5 eycles total Fram +120 deq F Lo #9 deg T.
fller stabilization, one hour mininum duralion at
each plateau.  In-spec fuwiclinnal tests perforned
al oach plalean.

INERHAL S 1HULATION

Worst cake hol and told missina anvironments
simulaled in waguun. During hat case, in-spec
aparation is required Ter 6 of 14 conseculive
hours. Ouring celd cate, in-spec operation is
reqiiited fgr f4 canseculive hours. '

HIMEO L TY

120 havrs esposure to 8352 BH including four 24
haur bemperaglure cycles of +00 deg F o +125 deg
F, nun—operaling.



