. R’ED 10-14-8G

FMEA MG, _1.2.£3

CRITICA Iy 272

" FATLURE HONC anD
CAJSE

FATLURE EFFECT
OH EnD ITEH

UNIT Yidep Switching Unit {¥SU)
SHUTTLE £CTV THE ). 2204R03. 602, S04

CRITICAL [TEHS LESE
SHEET 1 oOF _ 37

cm— RAVICNALE EQF ACCEFTANCE

Luc: of gdd-field sync signal.

Catnge !

{1) Timing Logic, Lugic Baard.

ad, F2Udi0i-502 ar 2E92392-501

114 13

Loss of wideo routing
capability.

Less of mission cribkical
abLervatians wvia
COTY system.

The WSU is a microprocessor—based vides switching wail using an RCA 1BD2

mi croprocessor, CHO5 RAM, and TTL PROH. Cosputer T/0, decoding Togic, digital auvdid
and switch control circuitry ara implemented in CMDS CDADDD series legic to minimize
power dissipatisn. The design incorporates DHIS FET davices [(50211s) purchased to
an ACA spec contrel drawing (580) as the basic video switch element. Vigdeo
split-gcreen capabilily incorporates qlass delay line modules procured From

Wi crosanics (orfginelly Corningd to ap RCA 5C0.  The video mplifier design vses
manalithic HESS3Y widaband op amps n a fashion similar ko dhe sync amp gesign
enployed in the R{U,

Parts were required ta be JAN rellability Tevel parts of their equivaleat. PFart
selaction Falls into Lhree categories:

£} JAH or hetter parts from the Military 8L,

[} FParts demonstrated bto MASA En be pquivalent to JAN Tewel wid Lbosti data
{e.g., CO4DO0/3H series parts), ar '

(3} Parts procurad to an RCA spac control drawing which ciadls oot tests and
screening to effect JAN equivalency. :

BARE QOARD COMSTRUCTION {A3)

fhe bhaards are of “welded wire® tonitructlon. AL the bare board Tevel this doss not
digtin?uish it from 2 narmal PC board a2xcept that hales which will take wald pins
generally are not <oonected Lo PO traces. Only those pins whith Bring power and
ground potentials ko the ICs are an PLs.  An annolar ring surrounds the hole in the
bBoard where gach power and ground pin is located. These pins are Lhen soldered Lo
the krace 1ika any octher component lead. Aside From this Feature, all design

& tanstruckion technigues used in PC board layout appiy.

BOARD ASSEMBLY [A3M

The dridled and etched boards are populated with several hundred solderable or
weldable pins. Power and grovnd pins, as well as cannecter pins, are snldered 1n
place. Oiscreet components {resistors, diodes, capacitors} are attached to
bifurcated terminals, where thay are soldered. Flaitpack ICs are wolded,
lead-by=lead,to the Lops af the weld pins. After uagding. edtra lead material is
trimngd gway. Circwit connectiong are made using #30 AWG nickel weld wire. The
wirg 1§ weldeg to the pin surfaces an the board backside. A1l wirge welds are gone
using a maching which is tape driven, thus eliminating Lhe passibility of miswiring
due ko operator ercor. Al wiring & circwit perforaance is tested grior to
bpx=Tevel installatiun. Afler succéssful testing, conponents are staked a3 required
by drawing notes aml the assembly is cnated with orethane.
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FHEA WO. _1.4.23 : SHUTTLE CCFY Ao Hd.
© CRITICAL LFEMS L1ST
(RITICALLTY /e SHEET __ 2  OF . __ 3 __
FATILRE MOOE AHD FAILUHE EFFELCT
. CALGE 0y [ND IJEH RATIONALE FOR ACCEPTAMCE
Loas af cdd=field synrc signal. lass oF wvides rouking DiSIGH FEATURES

capabilyty.
' lhe bpard is inserted in Lha Box on favd-édge guides, 4n the same manner as the other
Cousg: Marst Case: PL baaris.

i1}y Ilining togic, Logic Beard. Lass af wission critical

A3, T294B91-502 or 25%2392-500 olinervat | ons via BOARD PLACEMENT
CCTY system. .

e A3, board is secured 1s the electronics asseably by

nold-plated beryiliue copper card guides. Connections are made to the muther buard

with blind-mated conpectors. Disengagemant during launch s prevented by 3 caver

which spans the board's free edge.
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FATLURE EFFECT
0w EHE TTEH

RATIGHALE FOR ACCEFTANCE

“loss uf odd-field syne sigaal.

Causg:

[1} Timing Logic, bugic Board.

AT, 272094891-502 pr 2552392-501

[ Fw %1

Lass of wides rouking
capability.

Loss of missian £ritical
shzprvalions wia
[TV sysbemn.

QUALTFICATTON TEST

For Qualification Test Flow, see Table Z located at the Froni of Lhis bonk.
ACCLPTANCE TEST

Tha CCTY sysleos® Y8U is subjected to the follewing tesiing:

» Vihratian: 208tz 3 dﬂ#ﬂ&t-ri:e from 0,00 &Mz to D.04 Eszz
BO-350 Hz: N_04 ESfHz
350-750 He; 3 dB/0ck~Fatl to 0.0VB GZ/Hz
¥50-1000: .18 G=rinz

1800-2000: 3 dB/bct—+a11 to 8.009 GZ/Hz
Tesi Duration: 1 Minuka par Acis
lest Lewal: 6.8 Gy

+ Thermdl: 00" F: Time Lo stablize equipmenl plus 1 haur
8° F: Time Ls stabliza equipnent plus 1 hour
Wo* F; Time to stablize aguipment plus 1 hour

For huceplance lest Flow, sée Table 1 Tocated at the front of this bank .

prepal tonal TEST

In order Lo veriiy that EC1V conponents are oparatianal, a Lest wust verify Lhe
health ot all the comnand related componeats from the PHE (AZA1} panel swilch,
Lhrough the fiICU, thraegh the syac Tines ta the Camera/PTU, to the CanerasPIU command
decoter. The Lest must also verify Lhe camera's abilily to produce vidan, the VS'ec
abilily to reute viden, and the manitor's ability to dispiay video. A similar testi
wiulu be perforued Lo varify the DM comuand path.

Pee=Laupch un Drhiler Test/ln-Flight Tesy

I. Power CCTY Sysbam.
?. Via the PHS panal, select a weaitor as destinatian and the camera under

LEst o¥ SQurie,

1. send "Camera Power On"' command Fram PHS panel.

4, Select “Exblernzhl Syng'' an mowitur.

5. Observe video displayed on manitor. Mote that if video on monilor is
synchronized {3.e., Slable rastery bhen khis indicalas that the camera
is receiving composite sync From the RCU and that the famera is pruducing
synchronized video.

&. Send Pan, Tilt, Focus, Foom, OLR, AND Ganwa cotnands and viswally [ediber
wid the mpnilor ar divect observation} verify aperatis.

7. Select dawnlink as destinabion and camera under Lést as souvce.

&. Ohsarve viden routed Eo dewnlink.

3. Send "Cawera Power DFF' command via PG panel.

W, Repeat Sleps 3 thraogh % except issue comnands wia the KOM cumnand path.
lhis pruves Lhat the CCTY equipmenl is operational.
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o e : - DNIT Vidzg Seilching Unit [YSUY
ND. E204023-502, 504

FHES WO, _1.2.¢23 - SHUTTLE CCTv Dl
CRITICAL ITEMS LIST .
CRITICALITY &2 . SHEET __ 4 _ [H ) i
FAILURE MODE AHD FAILURE EFFECT
CALISE Ofd EHD ITEH EATEONALE FOR ACCE PTANCE
Loss of pdd-Field sync signal. Lass af wides routing DA THSPECT IOH

capdbilily.
- The ¥5U Paris and hardware items are procured from approved

Louse: Warsi Caup: vendors and suppliers, nhich meet the requiremeats sed forih ia the CCTV contract and
(1} Tiwmiag logic, legic Buard. Loss of mission eritical Quality Plan dWork Statemeni |Wi=26531/6). Kesident DCAS perspanel raview all
A3, 22%B93-502 or 2532352-501 observotions via procuremenl documents o establish tha need far G5I on selected parts {PAL 517).

CCTY sysbem.
Incoming Inspeclion and Storape — Jaceming Quality inspectlons are mjude gn all
rpcoived matarials and parts. Resulis are recorded by lob and retained in f1la by
Urawing and coslral nombers for Future refarenca and {raceability. A1) EEE parts are
subjected 1o ilcnﬂin% accaptance tests as callel far in PAL 315 - Incoming Lnspectian
Teat Instructiens. Incoming flight parts are further processed in accerdance with
RCA 10460689 — Preconditioning and Accaptance Requirements for Elecironic Parls, with
Lhe exception the DP4 and PIHD iesting is not perfarmed. HMechanical items are
inspected per PAl 316 - lncoming Inspeetion Enstruclions far mechanical items, PAl
305 — Incening Quality Cortral Inspection DnalrucCions, asd PAL BA2 - Procedure For
Pracessing lncoming ar Purchazéd Parts Dasignaied for Flight Use. Accepted items

are delivered ta Haterial Controlled Steres and vetadoed ooder specified conditions
unti} tabrication is requived. Han—confarming materials are held for Hatarial Reviaw
Apard {*RB} disposicion. (PAI-J0F, PAL IQC-531).

i 51 = Prior to the stari of V35U bopard assembly, all items ars
verified to e correct by stack raows porsonnel, as the ftems aré accumulaled ta forn
a kit. Ihe items are worified again by the cperator who assembles the kit by
checking against the as-built—parts-list (ABPL}. DCAS Mandatary Inspection Points
ara destgnated for all printed circeit, wire wrap and weldzd nire boards, plus
harness connectars far scldering wirlag, crimpiag, solder splices and quality
wnrknanehip priar Lo ceating of the componeat side of boards and sleaving of haraesses.
Specific vU board assembly ard test instructions are pruvidad in drawing noles, and
. applicable documents are called oot in the Fabrication Procedure and Recard

{FPR=2294823) and parts Tist PL 2204B2%. These include wive conmeckion List 22060046,
Pracest Standard RTW-560 ?780RA1, Process Siandavd - Hoeading Velcro Tape 228083%,
Spevificakion Suidering 2200749, Specification Mame Plate Applicatian V9E0IG7,
Spacificakion — Crioping 2ZA0B0D . g:e:ificatiun — Bonding and Slaking 228084,
Specitication —~ Urethane cpdatiny 2230877, ﬁgecificatian - lecking compound 202461156,
Spacification Expoxy Adhesive 2010985, Specificatien - Marking Z28087E,
Specification - Worknanship 8030635, Specificvation Beoding and Staking ZZOGIY.
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" FAILURE MOOF AWD
CrUsE

" FAILURE EFFECT
o DN EWD ITHH

RATIGQHALE FOR ACCFPTANCE —

“Luss af add-field sync signal .

fause: .
i1l liming legic, Logict Board.
A3, ¢94891-502 ar 2592342-541

[ ERE

Loss of widea routing
CapabiTidy.

Worst Case:

Loss of mission critical
observations via

CETY sysiem.

DAZINSPECTIGH (Continued)
il Assembly and Test

An ppen box test is performed per TP-IT-22344832, and an Acceptance Test per
TP-AT-2294023, iacluding wibrotion anmd therwal vacuwa., Toequas ara specified and
witnestep, traceability numbers are recorded and calibrabed tonks are chack prior
ko use. RCA quality and OCAS inspections are performed at the completian of
spacified FPA eperations in accordance wkih PAL-Z04, PAI-205. PAT-20G, and PAI-217.
DEAS personnel witness YSU Lutbai-up and critical torquing. ACA and DCAS persennel
monitar accoptance tasts and review test dataresubls. These persannel also iaspect
after a1l repaiv, rework and rekest.

Preparation for Shipmeat - The VAU s packaged accn}ding fo 2280746, Process
standard far Eackaginu and handling guidebines. AlY related documantation including
asiembly drawing, paris Tiat, ADPL, test date, elte. is galhered and held in a
documantation falder acsigned spacificaliy to aach assembly.  This Folder is
retained for reference. An EIDP §s prepared far each YSJ in accordance wiih Lhe
requirements of HS-2593176. RCA Q€ and @CAS persanne] witness crating, packaging,
packing and marking, aml review ithe EIDF for completaness and accoracy.
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SHUTTLE CCTY
CRITICAL ITEHS LIST

REY ISED T0-14-86
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Oub KO, 2204873-G0F, &0

SHEET & .. OoF  __ ¥ _.

FAILUAE HODE AMD
CHAUSE

Fa[lURE EFFECT
O ENC ITEM

lass af aod-field ﬁfﬁl signal.

Ladue:
{11 Tlming Logic, Logic Board-
AT, 7204051-502 ar 2597392-501

[[FanL

Loss of videp routing
capabiliby.

Horsh Cage: N
Loss wf missien critical
chservations via

CLTY system.

FAILUAE HI3TORY

NOME,

=180

EATIOHALE ELA ACCEPTANCE
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CRITICALITY _&7%

SHUTTLE {CTW DWG M.
CRITICAL 1TEMS LIST

UNIT Yigeo Switching Unit [¥su}
2294823 602 B0

SHEET __ 7 oF 7

FRILURE HODE AND
_ L{ad

FAILURE CFFELCT
OH END LTEH

BATIONALE FOE ACCEPTAHCE

Tluss of ede-Field sync signal.

Conge:

i1y fiming Logic, Legic Board.

a4, 220a001-502 or 25492347-h0]

D250

Lass of widap rouking
capabhility.

HEIEL_LﬂESi . i
Loss of misgion critical
observaliens wia

CLTV system.

—
loss of video, Possible lass of major wission objectives due bo loss of RMS cameras
ar ather required conerss.

CREW ACTIONS

IF possible, continye RHS operetioms wsing alternative visual cues.
CREW EHATHEMG

Crow shauld be trained te use possible allernatives to CCTV,
RISSTOH CONSTEALNL

Whare possible, pracedores should be designed so thay can be accanplished withoui
CLTY.
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