. _ REV{SED s-?-a.

FHMEAM WD, },1,]9 -

CHITICALITY 2f1%

SHUTELE CCTY
CRITICAL LTEHS LIST

FATLURE HOOE AND
CikISE

FATLURE EFFECT
O EHD ITEM

RATTONALE FOH ACCEPTARCE

Camerd pawar enalile signal
Fails low.

CAlLSES;
(1] Daka rﬁ?ister relay an
Status 1, Comporent Ausy
AlG, 220448£9-503 or
Status 2, Component Assy
All, 2294069 -504.
iz} Strobe Clréwlt Fallure on
Vall Interface Assy
AB, 25G2336-501 or 2294465-504
11} Microcompubzr Assy
A2, 25097948-500 or 2F914RA=504

I Ryl

Camera poawer enable
sticks loaw, camera will

nol turn oa.

Hprst Case: Loss of elbow
PTU motion could prevent
RH3 stowing.

DESIGM EEATURES

The RCU is a micropracessor-based conaand and contral unit using am RCA 1002 CHDS
mi croprocessor, CHOS RAM, and WL PRON. Compubter IA0 eircuitry is implemented in
CHOS CO4MG series logic ta minimize power Lissipation, The design incarporakes a
dual master pscillator (ona activa, ane cald backup). The master ascillabor 15 a
Tenperature Compensated Crypstal dscillakpr (TEXO) purchased from Vectron bo an RCA
specificatiaon conkrol drawrng {SCD}. Dwcade Vogic consistc of Law Powsr Schattky
TTL, wnd the sync amplifier desfgn wses manolithic HESS3D wideband op amps,

J

Farts were required ta be JAN ealiability Tevel parts or their gquivalent. Part
salection falls into three categories:
(1) JAN ar better parts fror the Hilitary QFL.
{2} Parts demonstrated bo WASA Eo be equivalent to JAM level wia test data
{e.g., CO4DOO/S3W serles parts), ar
(3} Parls procured to an RCA spec <onirol drawing which ¢alls vut Lests and
screening to effect JAN equivalency.

BARE BOAAD DESIGH [AT0, A1)

The design af the associated A0 and A11 hoards i conserueted From laminatad
capper-clad spoxy glass sheets (HEHA G-10) Grade FR=4), PER HIL-P-55617A. Circuig
cagnectiong are made throwgh printed traces which run fram point ta point on the
board surfaces. fvery trace termingtes ak an annudar ring. [he annular ring
surreunds the hole in which a canponent leaad or terminal is tocated. This ring
providaes a Foating for the solder, ensuring good mechanical and elactrical
poarformance. lts size and shape are governed by HIL-P-556A0 as are brace widihs,
cpacing and rowking. 1hese reqguirements are reiterated specifically in drawing
notes tp further assure compliance. Variations between the arbwork masier and the
Final product {due to irregularities of the etching process| are also contralled by
drawing notes. This prevents making defective boards from good arlwsrk. Holes which
faouse ao lead pr terminal, but serve only to electrically interconneck Lhe dilbferent
board layers, cantain slitch bars for mechanical support and increased reliability,

The thru hales are drilled from a drill Lape thus eliminating the poessibilily of
human error and allowlsg Elght conbral ower hals and annular ring cnncentricitg, ar
impartant reliabiliky critarion. AfLer drilling and etching, All cugper Lladding is
tin-Taad platad per MIE-S5TO-1495. This pravider fer cacy and reliable soldering at
thé time of board assembly, even after periods of prolonged storage.
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REVISED &-F-8)

UNIT

FHE A& NO. A P L S

PG 1. =

SHUTTLE <LV
CRITICAL [TEMS L157

CROILCALILY 211R h SHEET & oF g
FALLURE HODE AHD FAILIRE EFFECT -
LausE Off EMD ITEH RATIOMALE FOR ACCEPTANCE
Namera powdt enalle signal camﬂ[“ cwer enable " RESICH FEATURES (Cemtinued]
L . i
falls 10w, o g an ComErd ¥ BUAKD ASSEMHLY DESICH {a16, A1)}
Causes; Al : - : . s
: Worst Case: Loss af olbow Coampanants are 1nstaljad in 3 manner which ASSures masimum reliabiliLy.

(1) Pata register relay an PTU mgtivn couly prevent Conponent 1eads are pre=Linned, allowing bolad wmetting of solder joints. A11 leads

Status 1, Compament Assy

A0, 22D4AK9-503 or

Scatus 2. Componeni Assy

AN1, 2209069-504.
{2} Strobe Circuit Failure an

W3l Inkcrface Assy

Ab, MH923E6-501 3r 229a365-504
[3] Microcomputor Bssy

AT, MA99798-501 or Z244866-504

[N

HHS stowing.

ary farmed Lo provide stress relief and the bodies of large componenls are stabed.
Special mounting and handlag instructions are included in each drawing required
after tinal asseably. The baard is coated with wrelhane which protevis against
humidity and contamination.

BiARD PLACEHENT {46, A7, aAld, Al1}

Tha AG, AD, AlG, and AY1 boards are securad fa the electronics asseably hy gald-
plated Berpllium Copper card guides. Connections are mpade to the mother bogrg
with blind—mated connectors. Disengagement during launch is prevented by a cover
which spans the bgard's free sdge.

BARE BOARD CONSTRUCTION (AG, A7)

The boargs are of "w2lded wire” construckieon. At the bare board level this does noel
distinguish it Frum a normal PC board except that holes which will Lake weld pins
generally are mot connected ta PL traces. Only those ping which bring poawer and
gruund potentials ko the I[Cs are on PCs. An anmular ring surroaunds the &gle in the
Laard where aach power and groond pin is located. These ping are Lhep soldared Lo
the trace like any ather conpanent lead. Aside tram thiz feature, all) design

& construction technigues psed in #C board lapost apply.

ANARD ASSEHALY [AB, A7)

The orilled and alched board is populated with several husndred soldarable os
weldable pins.  Power and geoww pins, a5 well a3 connecter pins, are seldered in
place. Discrest companents (resistors, diodas, capacitors) are aftached ta
bifurcdated terminats, where they are sofdered. Flatpack ICs are welded,
lead-by-lead Lo tha taps of Lhe weld pins. After welding, extra lead malerial is
trimmed awady. Circuoit conneciians are made wsing #30 AHG nicke) weld wire. The
wire is welded ta the pin surfaces on the hpard backside. All wire walds are done
uwsiig & waching which 1% tape driven, thus elininating the possibiliky &f mizwiring
dug to operator error. Al wiring & circuit parformance is tested prior to
bpx—level installatian. After successful testing, componenis are siaked as required
by drawing notes and the asscably is caaled wilh wrethana.

(he baard is inserted in the bax an card-edge guides, in the same mzoner as the gther
L boards .
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RONISCD 5-7-B}

FHEA BO. 1.1.1%

CRITICALITY E41R

- SHUTTLE CCTW WG M.
CRITLCAL IFEHS L1357

SHEET 1

GF

DHIT Remate Lantrel Unil (RCUY
22%dB70-604

8

FATLURF HOCE AND
B !A!jSE

FAILURE EFFECT

Canera poweEr enable signal
fails low.

Causes:
(1) Data pogister relay on
Status 1, Conpenenl Asyy
AlG, 2294569-503 or
Stabtus 2, Companent ASsy
AV, 2294uB9-504.
£23 Steabe Clrcoib Failure an
Y5 latorface Assy
o, FEUEIAG-%01 or ZFSRE5s-501
(3] Microcomputer Assy
¢, 2H99FOE-501 or 2204A66-504

U e

{p

Carera power &nable
sticks Jow, camera will
ook tura an.

i Loss of elbow

Worst Case
PTU motion cauld prevent

BH4 stowing.

RATIGHALE FOR ACCFPTAGCE

QUALTFICATION TEST

Far Qualification Test Flaw, see Table 2 Tocabed at the front of this bouk.
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REVISED 5-7-47

B ” - UNIT Remote Contyol Unik (RCUL
FHMEA WX, L.1.14 SMTTLE CCTV OWG M. 2344824 E04 .
CRITICAL LTEHS LIST .
CHITICALITY 2/1E SHEET 4 oF a
Al URE HODE AND FAILURE EFFECT .
- LAUSE . O EHD JTEH RATTONAIE FORE ACCEPTAWCE
Comura pawcr anable sinmal Camera power enable | ACCEPTAMCE TEST
faits low, sticks low, camera will
n3t tura an. lhe COTW systems* RCU 45 subjecied btoa the following testing:
Cawsty: .
(1) Data register relay on Worst Case: boss of ethow | ¢ Wibrakion:  20-80H:: 3 dB/Ogt-risa from 6.81 G2/Hz to 0.04 G2/ne
Statys 1, Companent Assy PTU motion could prevent BO-350 Hz: 0.04 G*/Hz
all, 2¢04369-8N3 or AHS siowing. 350-750 Hz; 3 dBDct-Fald to 0.018 62z
Status 2, Companent Assy 150-1000: 0.018 GS/Hz 3
AYl, 22948R9-508. 10800-2000: 3 0dfOci-Fall g 0.409 G°/Hz
(2} Strobe Circull Fallure an Tesi furation: 1 Hinuke per Aais
F50 Intevface Aogy Test Leval: bE.0 Grms
AR, 29%2386-501 or 2239BAh-504 ) N )
(3) Hierocompater Azsy 4 lhermal: 100* F: Tiewe kn siahlize equipment plus | hour
i, 2R5979A-501 or 2294Kab-504 0 F: Time to stablize equipment plus | hour

100% Fr Time bto siablize equipment plus 1 héowr

tor Accepbance Tesk Flow, see Fable | Torated ab the front of this haak.

GEEBA]IQMAL TESI

In order ke werify Lhat CCTV companents are operatiendl, a test must werify the
tiealth af 311 the comwand relaled companents fFrom the PHS (AZA1) panel smilch,
throagh Lhe ACU, through the syne linee te the Camera/PTU, tp the Camera/PT conenand
decoder. The test aust alsp verify the camera's ability to produce vigeo, the WiL‘s
dbility to route wideo, @and Lhe manster's ability to gisplap vides. A slndlar best
wuuld be parfarmed to werify the HOH commend path.

Ere-lauach an Orbiler TestsIn=Fliabt Test

I. Power CCTY System.

2. ¥ia ihe PHS panal, seleck a manitier a5 destiratica and Lhe camerg wnder
besl as source. )

3. Send “Camera Power On" comsund Froo PHS paneld.

4, Se'leck “kxternal Sync” pn nonitar.

h. dbserve wideo displayed on soaitor. Hete that 14 video on maniter iy

synchronized (i.e., slable raster) then this indicates thet the cameras

is receiving composite syn¢ from the ACU and Lhat the camera is producing

synchronized video.

Send Pam, Till, Focus, Zoom, ALC, AND Ganma commands and visually (either

wia ithe moniter or direcl sbsarvation) werify operation.

Select downlink ¢n Jestionalion and camera undar test as sowrce.

Obsarve widev routed to domiink.

Send "Camera Powes OFF" command via PHS panel.

Repeal Steps 1 theough 9 ewcept issue commandx via the MOM camnand path.

This proves Lhal Lhe CCTY equipment is opesational.

&
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REVISED 5-7-B7

PMLA MOL o DL 12

CRITICALETY 2418 _

UMIT Remote Control Unit iRCH}
SHUTTLE CCTW OWG WO 2294874-506, ST
CRITICAL ITEMS LIST .
SHEEY 5 ofF B __

FAILURL MODE AND
CAUSE

FATLURE EFFECT
O EHD JTFH

RATIOHALE ¥OH ACCFPTAHCE

Camera power enahle signal
fails law.

Causes:
11) Pata reglsier relay on
Statys 1, Conpancnt Assy
AlG, 2794BAR9 R0 or
status 2, Cowponent Assy
All, 22948A9-40M4.
{2y Strate Cirewit Failure an
W5l lalerfara Assy
BG, 259236-007 or 2294865-504
{1} Microcompuber Assy
AT, ?e9%Fag-501 or 2204865-504

02 32H

Camerd puwer enatla
gticks low, camora will
nat turn on.

¢ Loss of elbuw
#TU metion could prevent

HHS Sbowing.

LA/ IHSPECTION

Fracurement Contrgl - The RCU EEE pavts amd hardware items are procored From apprewed
vendors and suppliors, which meet Lhe requirements set forth in the CCTY contract

aod Quality Plan MWark Statesent {Wi-2593176). Resident DCAS persoonel review all
pracurenent doromeats to eskablish the need for 651 on selecwed paris (PAI S17).

Inconing Ensepction and Storage - Iacoming Quality imipecticns are wade on ail
received meterials and paris. Results are recorded by Tot and retained in file by
drading and contro) noumbers For future reference and traceability. AlY EEE paris are
subjected to incoming ogcceptance tests as <alled For ia PA] 315 - Inconing
[nspection Test Instructions. Incoming flight parts are further pracessad in
accardance with RCA 1046684 — Precunditivnlng and Acceptance Reguirements far
Electionic Parts, with the ecception that OPA and PIND testing is nai performed.
Mechanical items ars inspected per PAI 316 - Incoming [nspection Instructions for
techenical Items, PAl 305 — Incawing Quality Contral Inspection Jaskruction, and

FAI b1Z - Procedure for Processing Inconing or Purchased Farts Designated for Flighl
Use. hAccepied ilems wre deliverad Lo Haterial fontralled Stores and retained under
specified conditions unitil fabricatien is required. Hmnconfarming materials are
held for Haterial Raview Board (HRR} dispasiktiea. ({PAI-30Y, Pal IQC-G31.}

Buard Asseap]y & Test - Prior Lo the stark of RCU board asseally, 2}l items are
varified Lo be carrect by stock roaw perseanel, as the items dre iccomulaled to farm
a kit, The items are verified again by the opérator whe assembles the kil by
checking ayainst Lhe as-built—parts-Yist (8APL). QOCAS Mandatory Lnspection Painls
are designated for printed circuit, wire wrap omd welded wire boards, plus harness
conmectors For saldering wiring, crimpin?, solder splices and fuality workmanship
prior Lo coating of the compument side of doards and sleeving of harngyses.

Speci fic REW board assawbly and Last instructions are provided in

drawing netes, and applicable docunents ave called uut o Lhe Fabricalion Procedure
wnd Aecard (FPR-2204024) and parks lisl PL-2254824. These include wire connection
List 2795301, Progess Standard RTV-506 2200881, Process Standard — Bonding Yelcrp
Tape 228D8A3, Specification Soldering 2280744, Specification Mame Plale Application
1960163, Specification — Crimping 2200800, Specikication - Honding and Siating
2200878, Specification - UreLhane ceating 22M0877, Specification - Locking Compound
2026116, Specificalion Epoxy Adhesive 2010985, Spacificalion - Marking 2ZBAATG,
Specificakion — Hnrkmansﬁ?p a0Anpa5%, Specificatioa bonding and Staking ZZROBIE.

- An open box iest is performed per TP-IT-22594B24, and an
Accaptance Tesk per FPoAT-2294824, incloding vibraktion and Lhermal-vacuum. lorques
are spocified and wilnessed, traceabilily nunbers are recorded, and calibrated tocls
are checked prior to use. RCA Qualiiy and DCAS inspections are perfurmad al Lhe
coapletioh of speciFied FFR operations in eccordance with PA1-204, FAL-20%, PAL-206,
and Pal 217. OCAS persannal wiiness RCU bubbun-wp and critical Lorquing. RCA and

-1
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"REYISED 5-7-87

FHEA wl. 1.1.1%

CRITICALENY 2718

FAJLURE MODE AND
CAUSE

FATLURE EFFECT

Cauera pewer enable signal
fails Tow.

fauses:
{1} Data reqisier relay an
S$1alus 1, Eomponent Assy
A1, 2P9986%-503 or
Slatus 2, Conponamt Assy
A11, 2294869-504.
(2] Strote Circwit Fallure an
ViU Interface Assy
Af, 2HO71IBE-501 aor 220306%-504
(3} Microcompuler Asuy
A7, 2RUU208-E01 or 2204RAE-504

e siR

Cawera power enable
sbicks law. camera will
ngt turn pn.

i Loss of elbow

Harst Cose
FTU motion could preventi

M3 slowing.

_ UNIT Reqgte Contral Unit {RCUY
SHUTTLE CETV G MO -
CRITICAL ITEMS LIST
SEET _ 6§  OF _ B
— . A RATI0HAIE FOR ACCEPTAMCE
QAZINSPECTION {lontinued)
DLAS personnel monitar acceptance tesbs and review the tesi datafresults. These

personnel also inspect for conformance afier all vepair, rework and retest.

Preparalion For Shipment - The RCU is packaged according bo Z280746, Process

Standard for Packaging and Handling yuidelines. A1l reloted documanlatisn including
assembly drawings, Parts List, ABPL, Tost Data, otc., is gatherad and held in a
docunendak |wn Folder assigned specifically to each assenbly. This falder is retained
for rederence. An EIDP is prepaved for aath RO in accordance with the regulrements
of WS-2593126. RCA Q0 and OCAS persvine) witness crabing, packaging, packing and
marking. and review the EIOP far fompletenass and acouracy.

1-12D0



FHEA HO.

1.1.19
CHETICALITY 271K

AEVISEN 5-7-87
UNIT Beguota {ont
DHG HD. Z2294824=-300, eﬂl

SHEET ¥ oF 8

SHUTTLE CCTY
CRITICAL I1TEHS LLSY

"FALLUIE HODE AND
_LalsE

FAILURE EFF:FCT

Camera power enable sigRal
fails low.

Canscs;
(1) Nata register relay oo
Ttatus 1, Compongnt Assy
A10, 2294065-501 vr
Sratus 2, Componeat Asoy
A1, 2233A69=504.
{#] Skpabe Circuil Failurg on
Y3 Thlerkdes Assy
MG, 2EU2IAE-ROY o YPUdE5-504
[3) Mlcrocompular fssy
A7, 2EO9709-501 ar Z24ARE-504

U 54A

- B EallosnlF FOR ACCEPTAMCE
Camera power apabio
stitks low, couera wild Feli URE HTSTORY
nat furn oo.
TOR = WdiD) - Log #5305, =51 5/ Dida
Porst Case: Louws af albew
FTU mution could prevant Desgripiian: Prelevach Tast Failure, Box Level, Cold Teaperabure Enviranment .

EMS stoWing.

Chack sum failuwe ab Sd°F.
Causg: Defective PROM U37-A7RD

Ceprppctive Actign: W37 PADH replaced per HASK Direciive #12.

hll filght PROMS are Lo be tested at 90°F and 0°F o check performance.
Equipneat groups 506 and 507 have bean redesigned to use PROH that is
less susceplible Lo temperature Tailure.



REVISED &-7-B7

UNTT  Begke Central Unit (RGO
FHEA #ik. 1.1.12 SHUTTLE CCTV DwG HD. 2294824505, ST
CRITICAL 1TEMS LIST. .
CRLITCALITY 2/1R SHEET & of ;
" FAILURE HODE AND FAILURE EFFECT
_ CelsE . . — - — o EWD TTEM. . | EATIOMALE FOR ACCEFTAKCE
Famera power enable signal Canera powar eaable DFERATINNAL FFFFITS '
Fails Inw. sbicks Jow, camera will UFPERAT IOMAL EFFECTS
not turn oa. . . ) .
Canses! Lpss of ability te pasition Lhe elbon camera. Passible inability to stoew tha RMS iF
(1 Data register re lay on Warst Case: Loss of elbow | the slbew camera physically interferes with a payload. 1f RM5 cannoi be stowed the
Status ?’ Copunent Assy FTU -ati?n could prévent port poylead bay daor cannot be closad. Loss of tréw and vehicle.
A0, 2294869-503 or WH3 stowing.
Stabns 2, Componznt Ausy CREYW ACTIOHS
AT, 2294663-501. it RHS moki i ilion the camera
(2} Strobe Clrcait Fallure on Perform EVA Ea repusition the elbaw camera, use makian to repos .
¥50 Imlerlace Assy or jettigon Ehe RMS.
Af, 20592386-501 or 22BA0RG-E01
[3) Micracompuber Assy : CREW TRALHIHKG

A7, 2699208501 or 2251868-508 Crew should be Erained in contiagenty EVA and RHE ocperations procédures.

HISSIOH CONSFRATHE

Do mot manifest elbaw cameva for any flight wherg the payload and the elbiw cawsra
can inierfere with sach atner {far any pan or tilt angle}. TF Lhe cameri must he
flown do not change the camera posilion until the interfering paploead is deplayed.
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