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RATIONALE FOR ACCEPTANCE.

{AMPLICADLE TIY ALl CIL L1EM5)

DESIGN FEATURES

The I™C 45 comprised of 20 elarlrical
subassamblies; 13 subassembiies ara lockhesd
Hartin Astro Space desiqned and Fabricated
using standard printed circuit baard bype
canstruction.  The remaining %1 assem-
b1ies, 3 sLepper molars, High Yo!laye ower
Supply {HYPS}, IntensiFled LED {ICCDY, and
Leny assemtuly are wendor supplied compo-
nents, whieh havn been speeifiad and pur—.
chased according Lo Lnckheed Harlin Speci-
lication Contral Drawings [5CNs) prepared by
tnginecring and Froducl Assuranre,. Speci-
fications per the SCO are perfovwmance, Leslk,
qualification, and aceeplance requirements
fer a procurad picee of cquipmanl. Parls,
malertals, processes, and design guide=
limez fFor the IIVC program are specified

In accardance with Lochheed HMartin

1267828, This dacement defines Lhe

proqram requirements.

RIL=-35TO-9375G will Serve as the primary

EEE parts salectimn dofoment. 1T a swil-
able part cannat be foond in HI-5F0-9750,
aequivalent EEE parks thak meet the Tullow-
ing criteria may he spbskitvled.

Micropirtuits are at least Class B Level,
PIL-H-33510 devices. A1l microcircuits
dare subjected bp Farticle [mpact Moise
lirtertion (PINO) tesling par MTL-STD-AIRIC
texcppt Tor dewiges with plastic epoxy-
kype packaqe).

Dindes and transisbors are al least JAHIWY
in accordance wilh MIL-3-19500. A1Y semi-
conductors ia cavily-Lypa packages are

subjected Ly PINO testing per HIL-3TD-203C.

DESIGH FRATURES (Cnut . )

Pelays are procured Lo the highest
military established reliabiTiiy {MIL-ER)
level as defimed in MIL-R-39006, Relays
ara subject Lo PLND Lesting,

Jwitches arp procured Lo al least the
sccomd highest level of the appropriate
MIL~FR specilicatian. Switches ave zybe-
Jeated Lo eilher PTHE tesling or K-ray
analysis a= apprapriate, for particle
delectign.

Qlher discrete parls are proocured Lo gl
Teast Lhe secend highest Townl of the
apprupriale HIL-LR specification.

Parts mol {ncluded in the above documents
have baen used in ihe decign nnly alter a
non=-standard parts acrepkance requpest
INGHRE has bmen prepared. submitted Lo
Reliability Assurance Cngineering and
approved for uwse in Lhe cpecific
applicationfs) defined in the HSPAN by
MAGA-15C .

Horst case circuil analyses have boen
porforsed and dacumenled (or all circuil
designs to demonsirate that safFicieat
operating margins exist Tar all operating
canfiliuns. The analysis was worsl case
ia that the wvalue far each af the variakle
paramebters was sel Lo Timits Lhat wilE
drive the onlpul to 4 mawimm (o o, |

A camponent appreach roview and analgsis
wat comucted Lo verily thal Lhe applied
sLress on cach piece part by Lhe Leapora-
ture enxtromes adentilied wilh enviran-
mental qualilicalinn testing does not
exroed Uhe slress deraking valuoes
identified in Lockheed Hartin 3Z267A7N.

an

DLSIOH FEATURES (Conk.)

In addilign, an abjective cxamination

of the design was perfermed bthiough a
Preliminary Design Review and Critical
Oesign Reviaw ko werify that the 1TVC met
speciFicalian and centractual requirements.

AARE BDARD DESIGH

A1l boards ave constructed Feom lamisaled
cnpper-glad opowy gtass therls per

M -P-13M0 Type GF Grade A, Circuil
commections are made through printed

braces which run From peinl Lo peint on

e board surlaces, Every trace terminabes
at an amnular ring.  The annolare Fing sor-
rovnds Lhe hnle in which a compesent Tead
ar Leeninal is lorated. This ring provides
a fowting For the seldar, ensuring good
nechanical and oleckrieal perfarmance. [Ls
size and shape are governml by HIL-P-55640
as are trace widths, ipacing and routing.
These requirements are reiberaled sper-
ifically in drawing neles Lo further assure
compliance. Variations between the artwark
maszter and the Tinal profducl (due to
irreqularilies of the elohing process)

are 3lsp cantrolled by draving noles.

This prevents wuking defectlve bpards Frmn
gaml artwark. llglee which heuse an lagad

or berminal, byt sarve only to eleclrically
interconnecl the differenl Loard layers,
canlain sLlitch bars Tor mechanical suppart.
daad dncreassd robialility.

The throwgh holes are drilled from a dei®l
Lape bhus elimimalipg Lhe pessibilily of
human ervgr aad allBuwing tighl control
gver hele and armmular ring rancealricity,
an imperlanl rellabdlity critorion. After
deilling and etching, all copper cladding
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RATIONALE FOR ACCEPTAMCE.  (Continued)

BARE BOAKD DESIGN (Cont. )

s bin-lTead ptaled pee HIL-3TD-14%5.  Bkis
pravides For easy and reliable saldering
at the bime of brard assembly, even after
perivds of prolanged storage.

BOARD ASSENALY DESIGH

A1l campoments are instalted in a manner
which assures maxlomm reliability.
Component 1eads are pra-tinned, allowing
toLal? wekbting ol selder joints. AT Teads
are Farmed tp provide stress reliel and
tha badiec af garge companants ara stakarl.
Special maunting and handlng inslruclians
are incleded ia gach drawing rognired aftar
Final assembly. The baard is caaled wilh
urethane which protects apainst hawlidity
and cantaminabion.

ALCEPTAHCE TEST

Each azsendly is indiwidually tesled to

a MASh approved Acceptance Tost Procedure
TP-AT-20007442.  Thr Acceptance Tesl Flow
is detaited in altached Table 1.

OUSLEFICAT{ON TEST

The Qualificabtion veil 15 sdeotical Le the
Tright unil configurakion in overy respect
and i3 used sobtely fur Lhe purpnse of qual-
ilication Llesting. The Qual onil must
sutcessfully camplele acceplance tesling
priar ta enlerling gualification Llesting,
The Qual wnil, has pasted Lesliag in
accardance wibtlh NASS approved Lest plan
FH-C-20Q007447.  The Qualificakion Tesl

Flow is detailed inm allachad lable 2.

OPCRATIGHAL TC3TS

In arder 1o verify Lhat COVY componenls

are nprralional, 2 lest mutl werify the
healih af all the rpwsend related cam=
ranents from the PUS {A7AY) paned swilch,
thraugh the RCU, ihreugh Lhe syar lines

Lo the CamerafPIU, Lo the CamerasPiL
vonmanmd decoder. The tesl must also verily
the camera®s abillly La pretluce videg, Lhe
Vil's ability to route wideo, and Lhe naon-
flor's ability 1o display video. A similar
test would hbe performed to verify the MDH
cemmand pakh.

Pre-faunch gn Drbiter [est/in-Flighl_Test

I.
.

Power COTY System,

Yia the M5 panel, selofl a noeribor
as destination and Lhe cocra under
tesl as sownrrm,

Send "Coemora Power On" ¢ommand Frgm
the PHS panel.

Select “External Sync” an manitar.
Ghserve widep displayed on monilor,
Hote Lhat +T widen gn nanitor is
synchranized [f.e., stable rasterl
then this indicates that ihe camera
i3 recelving coaposite Syng from
the ACW and that ke canera i pra-
ducing synchromiced video.

Sead Pam. Tilt, Focus, Zmom, ALC,
dmd Gama cormands ang vizually
[either wia Lhe moentlor ar direct
ehservation) varify ap=ratinn.
Select gawnlink as destbinakion and
camera wyndor Lesl as zawrge.
Hbkserve videa rouled ta downlink.
Send "Camneva Power OIF" conoamd wia
PH5 pancl .

Repeal Steps 3 thrangh 3 excepl
[ssue commands «ia the HIM conmiand
path.

QA INSPFECTIOH
Erocurenent Cantrol - The [TYC EEE Parts

ard hardwara items are procured Fram
approved venlors and suppliers, which
mept Lha reguivements sel Tarth in tho
IVC contracl. Resident OPRO persamned
revirw all procorement dorumenats La
establish the nead Far GSI gn selected
parts (FAL 517].

Inceming inspectitn and Storame - [ncomiag
Qualily inspections aro made on all
received waterials and parts. Apsults

are recarded by lot and cetained in [ile

by drawlng and contro! nombers for foture
refergnce and trareability. Al! LLE parls
are subjected to inceming acceplance Lesks
gt callad for in 0Pk .ﬂd.ld - [IICU'ILII'IH [|1_l;pe|:—
Lion Test Enskruclians, [noonlag {1ight
parts are Turlher processalf in accordanen
willl Lackleed Harlin 1267828, Mochanical
items are inspectod per PAP AA. 14 - Supplier
Quality Aszswrance, and PAF E10.8.71 - Froge-
dure for Processing Incamlng ar Purchased
Parts Designated Tor Flight Use. Accepled
items are deliverod to Mzterial Cantcalled
Stares and reiained under specilied cane
dilions until fabrication s required.
Hon-confarming materials are held far
Halerial Keview Board (MAH) dlsprsition.
(eAP A4 4]

Board tssemhly b TESt - Prier to Lha zkarl
of ™ board assewbly, o!1 ilens are
verified to be covrect by ttock raom
personnel, as Lhe {tens are acoumulated

to form a kil. The ileme are worifisd
again hy the operalor wha assmddles the
kit hy checking againsl Lhe as-luily-
parks-list (ABI'L]. GOFRO Mamdalury
Ensprction Poinks are Jdetigred for all
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04/ INSPECTIDN {Cont.}

printad airceil, plug harmesk cormscbors
Ior seldering wirlng, cringing, soliler
splices and quality worknanship geior bo
ceating of Lhe component side ¢f hoards
and slapying of harnessas,

RATIOHALE 10N ACCLIMARCC.,  {Contimeed|

QAS INSPECTION {Cand.)
TIVYE Moards

Specific 1TVC bodrd assembly and test in-
structlons are provided in draning rotes,
and applicable documents ave called oul

in Lhe Fabricatien Procedure and Aecord
(FPR-20D0744% | and parts Visk PL2ZQDGTH42.
These inglude Process Slandard-Bending
RIY-5Rk 27ANEBRY, Process Standard - Ronding
Yelcro Tape 22400092, Specification
Sotnering 2280299, Sperificatinn - Crimp-
ing 228000, Specifitation — Bpndipg angd
Staking Z7H0E7H, Specification = Urathane
coating 2280877, Speciflcation - Marking
ZEEﬂﬂ?g. SpeciFication = Horkmanship
A03003%, Specification Bonding and Shak-
ing 22075, Specification-Have Salder
2280827, Specification—rinked YWire Daard
taking ZEAMISY, Specificabion-ielTow
Scldering 2200354, Specification-Spldering
Jurface Mouml Companenls 20005710,

QAFINSPECTION (Tonk.)
ITVL Assoembty and Test

An ppen box Lest 15 performed per TM=IT7-
20007942 and an Accpptance Tesl per
Tr=-AT=200074412, Including vibration and
Lhermat vacuum. Taorqees are spoeciCied and
witnessed, traceability nwwhers are record-
ed and ralibraled Loa's are checked prior
Le wee. Lackheed Hartin Quality and DPRQ
Tagpections are prerfarmed at the complation
af specilied FPR gperatians in accordance
with PAP-2.6,1, PAP-2 9, PAP-2.11,
PAP-EE. 1, and PAV1.S5. OPED personnel
wilness TTWC bulton-up and critical
Lorgquing.

The [TYL s packaged according Lo HASA duru-
manls HMREADT. 'C and HMAGINO . A{INR ] which
delines packaning and hard1ing requirenents,
All velated docwsenlalian including
assembly drawings, Marts List, ABFL, Test
Davwa, eitc., 15 gathered and hald in a
dacunenlatips folder assigned specifical ly
to each assembly. This folder 1% retained
Far eelerence. An E10F is preparcd for
each asseabiy in accordance with the re=-
quiroments of PAP E2.3. Lockheed Hartio QO
aml DI'RD personnel wilnress craling, pachag-
ing, packinyg, and marking, and rewlewm Lhe
ELDOF fur compleleness and agcuracy,

CCTVAMTC - 92
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TABLE 1, ACCEPTAMCD 1151 FLOW
ROOM AHD[ENT PEIFORMANCE [ES5T

Test condutted per Lhe requirements of MASA
approved TP-al-20007442.

ALLEPTANCE VIBRATION_EXPRSUKE

20-80 Hei o 3 oB/egtave rise from 0.0 wilz e

: 0.04 42N

80 350 Mz: Q.00 yo A

Wd-2000 Me: 3 dB/octave decrease Lo 0,006 go/Hz
Tesk Duration: 1 minvle/axis, aperating

Tesk Lewel: K. groes

POST-¥ [UKA | TIN FIHCTTOHAL CHECK

lest conducled per the requireacents ol MASA
approved TP-AT-ZDROD?A4Z,

ACCEPTAHCE TUFEHAL-vACUUN EXPOSURE

1.5 eyelns total from +11% deg F Lo +104 deg F.
After stabilization, one bagr minimue duration
at each plataau. In-zpee¢ Funcliona! Llesls
perfermd abt each plataeau,

EOST-ENY[RONMENTAL, PERFORMANCE TLST

Room aabient performance tesks epmlucted in
accordance with HASA appraved TR-AT-20UDP 442,

TAGLE €. QUALLFICATION TEST FLOW
tni

Candurted lesls run in accordance with Ehe
Fequivemenls of SL-E-000:A, ineluding CS0Y,
%02, C506, TTel, CEDY, and LECY. Radiatad
bests rum i accordance with SL-F-00028
including RSQZ, RSO3, and RECZ Awcept thal Lhe
bect current For RS2 was 2 amps in Tieu af 70
dligrs .

QuAL TOR ACCETTANCE VIDRATION

20-BD Nz: 3 dD/octave incredsing to 007 gf Al
A0=3hid Hz: 0067 acdave
3502000 Hz: 3 dBfpctave dectaase

Test Lovel: 7.8 gros
Tesl Duratian: & minvlesfaxis nperating

|
ELIGH) QUALTFICATION W1BRATION

20-70 He: 0 dB/ogtave increasing to 0.4 g2/l
A-500 He: 4.4 g=dlz

S-F0O0 He: 6 dRfeclave decrease

Test Lewel: 18.1 gnms

Tesl Duration: 4B minvtesfaWis non-eperaling

DIERHAL -VACLIIY

I.5 eyrles tobal frem +120 dog Foto +0 deg F.
Alter stakivicalion, oae hour misirw duration at
cach platgad.  In-<pec fonctivaal Lesks porlormed
ab cach plaLlean.

THERMAL S 1HULATION

Worst cose hot and cold mission envirpnmenls
simialod in vacoum. Ouring holb case, fn—spec
aperation is requirod for 6 of 14 conscculive
hours. Owring cold case, in-gpae nperation is
requived far 14 consecutive hours, '

HUMID{TY

17} haurs exposure to 85% Rl iacluding four 24
hourr Lewparatuee cycles af 461 deg | Lo #12% deg
b, non-operating,
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