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UNIT i ite
SHUTTLE {CTY¥ WG ND. 2294023-502, S04
CRITICAL ITEMS LEST e e
SHEET ] ar T

FATLLIRE MIDE AND

.- CRLiSE —
Ho wides fram & single widas saurce
La dny ouipuk.

Cause:

(1) Amplifier or cutput buffar on
Inpul Amplifier
A, 2294202502 gr
A5, 209485%2-504

1A el

FAT)IIRE EFFECT
OH (nh ETEH

BATISHALE FOR ACCEFTANCE S

Hg viden from particular
camerg available for
display or dewnlink.

Ho camerd stebtus data te
L.

Ho data display on TVH
via failad input path.

Horst case:
Loss of required camera
videa signal.

DESTGH FEATURES

The USU is a miceoprocessor-based wideo switching wnik osing an ACK THO7?
wigroprocessor, CHOS RAM, and TTL PROH. Computer 170, decoding lagic, digilal awdic
and swikch cpntrol circuitey are implaventad ia CMDS (04000 sories logic to winimize
puser dissipation. The dus?gn incorporates OHDS FET davices (302%135) purchased i
an ACA spec cantrol drawing [(S5C0} as the basic video swikch alement. WVideo
split-scveen capakility incorporates qlass delay line modoles grocured from
Mierosonics {ariginally Corpingd Lo an RCA 50D, The videa amplifier decign uses
mocaTithlc HEGR3Y wigeband op anps ia a fashion similar Ea bhe syac anp desiga
enmployed in the RIU.

Paris were required to be JAN reliability level parts of their equivalanat. Part
selaeclion Falls inlo theee categories:

(1} JAH ar beiter parts from the KHilitary {FL.

(2} Parts demanstrated ko HASA to be equivalent to JAN level via iest data
(¢.9.. COANONSIH series parts), or

{31 Parts procured to an RCA spec control drawing which £alls gut tests and
screaning to effect JAN equivalency.

BARE BOARD DESIGH {Ad)

The désign of tha associatad Ad board is constructed From Jaminatad

copper-clad epoxy glass sheebs (HEMA G-10} Grade FR-4), PER HIL-P-SSRE17A. Circwil
conngckiong are wade through prinkad traces which run Fron paint Lo paint oo the
board surfaces. Every trice kerminates at an anaular ring. The ammplar riog
surrpunds the hale 0 which a camponent lead or berminal is loacated. This ring
provides a footing for the salder. easuring good wechanical and alsctricai
performanca. [ts size and shape are governed by MIL-P-55640 as are trace widlhs,
spacing and rowting. These requirements are réitecaled specifically in drawiny
notes to Further assure compliance. Variations between the artwark master asd Lhe
Final product {due to ireegularitises of the @#iching pracess) are alsio cantrol led by
draming noles. This prevents making defective boards from good artwork. hales which
house mn lead nr terminal, but serve only tn glectrically sntercannact the di fierent
board layers, cantoin stitch bars For mechanical suvpport and tncreased reliapility.

The Lhru holes are deilled foom a deil! tape thus eliminaving the possibility of
human error and atlowing tight control over hule and ariular ripg concentriciiy, an
imporkant retiability criterion, After drilling amd etching, A1l cogper cladding is
tin-laad plaled per MLL-S5TD-149G. This provides for aasy and reliabla solderiag at
the time of board assembly, even after periods ob protonged storage.
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IMTT Videe Switching Unit §Y5U]
SHUTTLE £C1% DwWG nD, Z7O4873-302, 904

CRITICAL TIEMS LIST .
SHEET __ 2 ar 7

FALLURE HODRE AHO
LhsE

FAILURE EFFECT

Mo video from a single widea sowrce
10 any Oulpul.

Cansg:

i1) Amplifier or oukpult buffer on
Inpul Bwplifier
Ad, 2294892502 ar
AR, 2204807 -504

23R

He vidap from particular
canera available For
display or dawnlink.

Mo comera slatus data to
RLU.

Ko data display an TeM
via Failod input path.

Wprst caset
Loss of required camera
videe sigral.

i — RATIOMAIE FOR ACCEPTANCE — -
BESIGH EEATURES :
BNARD ASSEHALY DESIGH (Ad)

A1 coppenenis ave installed in a mannar which assures mavimun reliability.
Companent leads are pre—tinmed, allawing total wetbiong of solder joints. A1l Teads
are Foried to provide skress rvaliaf and the badies of large components are stake.
Special mounting and bandling instructions are included in each draming required
after Final assewhly. The board s coated wilth uréthang which protects against
humidity and contaminatian.

M boards.

pdAHA FLACEMENT
The Ad board 45 secured in the electronics assembly by
qald—plated bery)liun copper card guides. Connections are made Lo bthe mather board

with blind=wated comnectors. Bisengagensgnt during launch is prevented by 4 covar
Which spans the baard's free edge.
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’ OHIT Yidea Switching Unit (YSUL
SHUTTLE CCTW BWG RO, g294620-50F, 509

CRITICAL TTEMS LEST -
SHEET __3 0F 7

FATIURE BOOE ard
LallSE

FALLLURE EFFECT
Off EHD RTEH

BATICHALE FOB ACCEPEAHCE S

‘No wideo from a3 single viden source
to any oublput.

Cauue:

(11 dplifier ar output buffer on
Topul Asplifier
44, 2:04BO2-E0Z or
A%, 2294052-504

FIE

Ho widea From particular
casera available for
isplay or diwmlink.

Ho camgra stakus daka to
BCU .

Ho data display on TWH
via Failed input path.

Loss of reiuired Lamgra
videa signal.

QUALIFIEAVEON TEST

Far Qualitication Test Hlow, see lable 2 Torated at the front of thisi buook.
ACCEPIANLE JEST
Iha CCTY systems* WSIl.ig subjected to the hallowing texbing:

e Vibralion: Z0-80Hz: 3 dB/0gt-rise fram D.01 GZ/Hz Lo 0.4 GZ/Hz
80-3150 tz; 0.04 ¢z 2.
350750 Hx: 1 dE!ﬂci—Fa]l to 0.0 G<FHz
Y50— 1000 a.008 G40z '
1000200 3 gB/0ct-Fall to 0.009 GZ/Hz
Tesl Duratiogn: 1 Hinule per Axis
Tast lLewval: £.6 brms
# Thernal; 1a® F: Tine o skablize squipnent plus 1 hour

8* F;, Time in stakliza equipmeat plux 1 haar
103" F: Time &6 stablize dquipisat ples 1 hour

Fur Acceplance Test Flow, see Table | located at the front of this book.

DECRATIONML TEST

In order Lo verify thal CCTY camponents are cperational, & test musk verify ihe
Lealth of a1 Lhe comnand related couponents fram the PHS (A?A1) panal switch,
through the R{L, through the sync Tnes to ithe Canera/PTU, o bhe Canera/PTU conmand
decoder. The 1est must also verify the camera's abiliky to produce wideo, the Will's
atrility ta rouvte video, arnd the monitar's allity to display video. A simdar test
wiuld be performed to verify Lthe H0H ¢ommand path.

Pre=Launchgn Urbilar Test/lo=Flight [est

Y, Power COTY Syxten.

. Wia Llhe PH3 panel, select a menitor as destipatian and the camera under
lest as source.

. Sead “Caumgra Pewer On" command lron PHS panal.

. Selest "Exkernal Syac"™ onomgnibor,

. Observe videa displayed on manitar. Hote that 1f videw on aginiter is
synchronized {i.e., stabla raster) then this indirgates that the camera
Ii receiving composite syne freom Lhe ACY and Lhat the camerd is prodiocing
wynchromized videa.

. Seng Pap, Tilt, Facws, Jown, DLE, AWD Gomoa commands and vlzually (el ther
via the morator pr direct chservation) verify nperatian.

. Select downlink as destination and camera under test 45 spuria.

. Dbserve video souled to downlink.

» Send “Camzra Power 0FF" compwnd via PHS panel.

. Repeat Steps 3 throwgh O eswcept ixsoe commands wia the MOM cymnand path.
Ihis proves that the CCVY equipment 35 operational.
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, BHIT Yides Switsling Unit (WSU)
SHUTTLE CCIV MWG MO, 2P940823-502, &

CRITICAL ETEMS LIET
SHEET __ 4 aF 7

FAILURE HODE Ar
_ CausE

FAILURE EFFECT
DN EHD_ITEM

BATIOHALE FOR ACCERTAHCE -

Wo video fram 4 single video source
[0 any Culput.

Causa:

{1y awplifier or ouipuk bufler on
[nput AmpliFies
A, ZZO4HYZ-R0Z or
AR, 2204802 -504

U TR

Mo viges From particular
cdmera availabla for
display ar downlink.

Wa camera stalus data to
kCU.

Ha data display on IVH
via Failed inpput path.

Horsl {as@i |
toss of roguirad camgra
videa signdal.

Qa/THSPECTION

Procuremant Contral — The WSU Parts and hardwara itess are ﬂrocuren from appraved
vendars and supgliers, which meet the requirements set forth in the LTV coatract and
fQuality Plaa Work Stakerent (WS-2503176F. Resideni DCAS parsonnel revies all
procurement documents te establizh the need for 657 on selected parvts [PAL 517},

Incawing Inspection #nd Storige — I[ncomiug Quality inspections are made on 21}
received walerials and parts. Rasults are recuvrdéd by Tob and retsined in fila by
drawing and contral numbers For future réfarence and frageability. A1l EEE paris are
subjected to inconbog acceptance tests as called For ia PAL 315 = Incoming lmspection
Test lastructions. lacoming flight parts are further processed in accordance with
RCA WI4664 - Precoaditioning ond Acceptance Requireméents for Electronic Parls, with
the exception Lhe DPA and PLHD testing is not perfonned. Mechanical items are
jnspectad per PAY 316 - [ncaming [ospection Inskructions far methanical itams, PAL
305 — Encoming Quality Contral Inspection Enslruciions, and Al 612 - Procedure fur
Pracessing Jncoming or Purchas¢d Parts Besignated for Flight Use. Accepied ilens

ara dalivered to MaLerial Controlbed Stores and retained vnder specified conditions
until Fabrication is required. Non—conforming maierials are hald far halerial Heview
Bpard {MRB} disposition. {PAL-30F, PAT TQC-5i11.

Tzsl - Prior o khe start of ¥5U board assembly, a1 items are
verified to be worrect by stack ecum perzamel, as the items are accewmlated to fornm
2 kit. The items are verifiad again ty the aparator who assemblex the kit by
checkin? against the as-bullt-parts-Yist (ADFLY. DCAS Mandatory Inspectiun Poiats
are designated for all printed cireuit, wire wrap and weldad wire boards, plus
harnass connectors For soldering wiring, crimping, salder spliges aml quabity
wgrknanship prior te coating of the component side of boards and sleeving of harnesses.
Sperific VWSU board assembly and 1est Instructions are provided in drawing netes, @nd
applicable docunenis are called out in the Fabrication Procedure and Racord
(FPR-2204023% and parks lisi PL 2294823, Fhese inciyde wire connection Lisl 2235906,
Pruvess Slandacd RTV-566 2200881, Process Siandard - Bonding Velcra Tape 2230839,
Speci fication Soldering 2280749, SpeciFication Mame Flate Application T9E0167,
Specificatiom ~ {rilting 2280400, Spexdficalion — Boading and Staking 22BOB7E,

Spaci fication - Urethane coating 2280877, Specification - locking compound 2026116,
Specification Expoxy Adbesiwve 2010985, Specificabien — Marking 2280076,
Specification — Workmanship BONOA3E, Specificatian Boading and Siaking ZZB007S.
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UNLT Yideo Switching Unit_{¥Suy
SHUTTLE CCIV WG 0. 229482 3-50¢ . 504

CRITICAL ITEMS LTET
SHEEI ] ar ?

FATLLRE HOOE AMD
CALSE

FAILUME EFFECT
On ERD TTEH

RATIONALE FOR ACCEPTANCE

tho video from & single videa spurce
Lo any aubpuk.

(TP

(1) Amplifier or aotpul buffer an
Input Amplifier
Ad, 2294892-502 or
Al 23YA0YZ-504

LI AR 1]

Ma widea from particular
camera availabla for
display or durnYink.

Nu cdméra statws data Lo
RCU.

No data display on ¥YH
via faibed input pakh.

BaraL case:
Loss af required camera
widen sigaal.

OA/THSPECTION (Continuad}
Vel Asseably sngd Test

An ppen box test is perfocsed per TP-IT-2204483%, and an Acceptance Test per
TP-AT-22%4G621, including vibratien and thermal vacuum, Torques are specified and
witnassed, traceability aumbers are recovded and calibrated tosls ara check prior
Lo use. RCA gualiiy and DCAS inspections dre perfarmed at the conplecion of
specified FPA operaticns in arcerdance wiikh PA1-204, PAE- 205, PAl-206, and FAI-217.
DLAS personne]l witpess VSU butkoa=up and critical torquing. RCOA ang OCAS perionne]
monibor acceptance tests and review test daladresolts. Thasa personnel alsa inspect
after 211 repair, remork and retest, h

Breparation foc Shipmend = The ViU is packaged acrarding ta 2280746,  Process
standard for packaging and handling puidelines. A related decumentation including
assemhly drawing, parts Tst, ABFL, fext data, elc. is gathéred and held in a
gocumeriation rolder assigned specifically to each assenbly. This talder is
relained for raference. An EIOP is prepared for each W5 ip accordance with the
requirgnents of Wi-25931126, ACA Q0 and DCAS personnel witness crating, packaging,
packing and marking, dgnd review the ETDP For completeness and dccurdcy.
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SHUTTLE CCTV
CRITICAl ITEHS LIAT

UNTT ¥ideo awitching Unit (vSUL
OWG WO, F204823-G0¢, S04

SHEET __E dF 7

TA[LUEE WOOE ANL
L CAOGE

FAILURE EFFECT
i EMO 1TEH

EAYIOBALE FOH AMCUFPTANCE

Ho wvideo From a single widen Source
te any dubpuk.

Canse:

(1} Amplifier ar cubtput bufler on
Input Auplifier
A4, 2204BG2-502 ar
RS, Z294892-504

LIFR 1

Ho video From garticular
camera availabla For
display ar downlink.

No catiera statws data ko
RCAL

"o gata display on TVH

wia failad input path.

Lass of requived Camera
wvidea signal.

ROME .
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FAlIIRE HMOOE AMO
CALLSE

UNIT Yig
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SHEET I GiF T

SHUTTLE CCTW
CRITICAL ITEHS LIST

" "FATLERE EFFECT
0H EHG TTEH

—_———

HATIﬂHﬁlE fOR ACCEPTAN{CE

"He vidao from a singla vided Sowrce
Lo any pubpul.

Camse:

{1] Amplafier or oubput bhotler on
Input hmplifer
Ad, 2209852 202 or
AS, 2294052504

ELR R e N

Ko videa From particular
canwra avaitable far
dispiay or downlink_

Mo camerda status dalka to
RLU.

Ho data display an TVH
wia failed input path.

Horsk case:

" Loss uf required camera

widea signal.

(FERATIONAL EFFECTS

Loss af video. Possible lass of pajor mission abjectives due to lass of RHS cameras
or other reqoired <aneras.

CREH ACTIDHS
[ possible, continva RHS oparations wsing altarnative wisuwal cues.

CREY _TRAINTNG

Crew should be trained to vsa possibla alternatives ko CCTY.

HISITON COMSTRAINT

Where possible, procedures should be designed so bthey can be accoemplished without
CCTY.
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