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CHITICALITY /¢ S

LHIT
SHUTTLE CLCTY DHG NO. -

CRITICAL ITEHS LIAT
SHEET 1 of 1]

FATLURE ¢IDE AND
_ CAUSE

FATLURE EFFELY
OH FHn JTEH

RATIOHALE FOR ACCEPTAMCE

0ss of canbrol pata to YsU.,
AWSES:

1) Contral dala registers,
storghle ¢circoitry, ar lina
drivers on Wil [nkerface Assy
A0, 2592386-901 or 2294865584

21 Hicrovompuler Assy,

A7, 2599298501, ar Z294HGE-504

I fK

{1) & (2) Loss of WSl
cantrul tapabi11{y‘

Lass of mission critical
videa

GESTGH FEATMRES

The KCU 1s o microprocessor—based comuand and control enit using an RCA 1802 CHDS
microprocessor, CMDS RAH, and TTL PROM. Compulers IO circoitry is inplemgited in
CHOS 04000 series Yagic to minimize poawer dissipation. The design dncarpordtes a
dual master oscillatar {one active, one cold backup). The mester ascillator 15 a
Temperature Compensaled Cryseal Dscillator {TCEO) purchased from Yeckren Lo an RCA
spaci Fication contrel drawlng (SCO). Decode Togic consisks of Low Power Schottky
ML. and the sync amplifier desipn uses monalithic WESS1Y wideband op amps.

Parts were reguired to be MM reliability leve| parts or btheir equivaleat. Part
selection Fally inte three cakegoriss;
() JoN or betbter parts from the Hilibary OPL,
(2} Parts demeastrated to HASA to be equivalent to JANM level via test data
(e.g., COAQDG/3 series parie), or
{3} Parls procured Lo an RECA spec control drawing which calls sur tesls and
scrgening to effert JAN aquivalanty.

HARE BOARD COMSTRUCTIDN (A5, AZ]

Tha boards are of "walded wire" consivuction. At the bare board leval this does not
distinguish it From a noraal PC board éxcepi that holes which will take wald pins
yenevally arg nolb comnected to PO bracas. Only thase Pin! which Bting power and
grownd poteatials ta the ICs are on PCs.  An anaolar ring swrrgunds the hole in the
haard where each power and ground pin is located. These pins are then scldered Lo
the trace 1ike zny other component lead. Aside from this feature, all design

L construction techmiques wied in PC board Tapout apply.

BOAKD ASSEHHLY (A6, A7

Mhe deilled and étched boards are populaled with several hundred solderable or
weldable pins. Power and grownd pins, as well as connector pins, are soldered in
place. Biscreet components (resistors, diodes, capacitors) are attached to
bifurcatald terminals, whare they are seldered. Flatpack TCs are welded,
lead-by-1ead Lo 1he tops of Lhe weld pins.  Aller welding, eslra lead nalerial is
trimwed away. Circubt connections are made wsing #30 AWG rickel weld wiee. Thea
wire i3 welded Lo Lhe pin surlaces un (he board backside. All wire welds are dune
using a maching which ¥& bape driven, thus Ellmlnnt!ng Lha puss1h|l|ty of miswiring
dug to pperstar error- ANl wiring & circwik perfursence is tested prior €o
buk—lavel installation. After successful testing, cowponants ara staked as reqUIrad
by drawing notes and the assembly i5 coatgd with wrebhane.

The boards arg ingserteg in the box on card-edge guides, In the same manner az the ather
L boards.,
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IWLT Remaote Cuntrgl Ueil (ROUL
SHUTTLE CCTV DMG ND. P20d824-606, 507

CRITICAL [TEHS LI5T
SHEET r OF g

FAILURL HODE AHD
Callze

FATLURE EFFECT

135 of conirol data te YEU.
INS0S

bb Contral ddie reyislers,
starable circoibry, or Tne
drivers on WSU Interface Aasy
BB, PRUZ23BE-501 or 2204865504
£ Miirpoompular Assy,
a7, 2509250-541, or J204bbb-504

LA

RATEOMALE FQit ACCEPTAMCE

_OH EHP [TEM
£1F & {2 Loss of Wal
control capability.

Morst Lase:
Loss of mission critical
viden

BESIGH FEATURES (Contdnued)
ROARD PLACFHEWT

{he buards are secured in tha slectramnlcs asaemh1g by gold-plated beryliium Copper
rard yuides. Connectians are wada bo bhe mather Board wikth blind-mated connectars.
Diseagagement during lasnch 1s prevenisd By a cover which spans the board's free edge.
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CRITICAL IIEWS LIST

SHUTTLE CCTY

FATLURE MODE AtD
_CalSE

FALILURE EFTECT
0H Edn TT§M

RATIOMALE FOR ACCEFTAHCE

sy af control data ta YSU.
WS Es

i Caniral data reglslers,
sterable circuibry, ar line
dgrivers an VU [nterface Ass
A, 2692386-501 ar 22948E5-504

)t crpinopuler Assy,

A, 2605298 E01, pr 229486004

LR

{13 & {21 Loss of WU
contral capabilitly.

Loss of Hi;iiﬂ" critical
vidan

QUALTFTCATION TEST

UH1T
[l HO.

SHEET 3 oF |

For Duwalification Test Flow, see Table 2 lacated at the froni of Lhis book.
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FAILURE EFFECT
O END 11EH

SHUTTLE CCTV
CRITICAL TTEHS LIST

DMIT Reioie bontrel, Unid (RCUL
WG WO 2254B74.50F, 507

SHEET __ 4 ofF _ 8

EATLOMALE FOR ACCEPTAMCE

wys of control dala to WU,
JUSCS

11 Tonkrol data registers,
slorable ¢ireuiley, or line
drivers on Y50 InLerface Assy
A6, PEQLIHE-50) or 22054865-501

* Hicrocompnkar Assy,

A7, 2509298-507, or 229486E-504

I MHiTH

{11 & (2} Lass af VSU
cantrol capability

darsi Case: .
Lass oF missian ericical
vided

ACCLPLANCE TEST
Tie L{CT¥ syskems' HCU is subjected tw the following tesling,

& Viuratign:  2G-BOHz: 3 oB/Ggtrise Frum 0.01 G2/Hz o 0.04 G2/He
B0-350 Hx: 0.04 GEAllz R
350-750 Hz: 1 dB/0ch-Fall to 0.010 GOz
7501000 : 0.018 G2/Hz
1000-2000 3 3 dB/Oct-Fall Lo &.069 G2/Hz

Test Duration:
Tesdk Laval:

1 Hinule per Axiz
6.6 Grus

® lhavmal: 100° F: Time to stablize equipmant plus 1 haur
0% F; Time ts stabliza cquipmant plus 1 heur
100~ F: Tiawe to stablize equipoenl plus 1 hour

Fur Arceptance Test Flow, see lable | Tocated at the front of this book.
URENALIONA] TEST

In ardor 1o verify that CCTY compunents are operational, a LeslL nust verity the
haallh ui all Lhe comvand reélated companents From the PiS [AJAT) panel swilch,
thirgugh bhe RCU, through the syne lines bo the Camars/PTU, to the Camera/FTU commad
deceder.  The lesl musl also verify the camera's ability te produce video, the VYIU's
ahility ko roule vides, and the mehitor's abiliky Lo display vides. A similar test
wabdd be perfTormed Lo verify Lhe MDM comnand path,

Ee—dounvh on QGrbiter Test n-Flighl Fusl

. Powar CLTV System.

2. VWia the PHS panel, selecl a sanitior as destinatioan and tha camera wadzr
lesl 45 spurce.

1. %Send "Camcra Power On'' command from HIS paneld,

4, Splact YExternal Sync' on monitar.

5. Observe videu displayad on wonilor. Hole thai iF video on wanitor is
synchronized (1.e., siable raster) then this indicates that the camard
is receiving composite sync from the RCD ond that the camera is producing
synchronized viden.

£, Send Pan, Fill, Focws, Joom, DLR, AND Gamna commands and visually {2ither
wig the manitar or diréct absarvationl werity aperaktion.

7. Select dawnlink as destination and comerg umder tesk as source.

8. dbserve vwideo rovted 1o domdink,

G, Send "Canera Power DFIY cowmwand wia PHS panel .

B. Repeal Steps 1 Lhrouwgh % except issue cammands wia bhe HOM commgad path.
This proves thal the COTY equipnent 33 gperotivnal,
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SHEET __ &%  or _ B

FALLURE HADE At
Y1112 N

FATLURE EFFECT
04 EHD JTEM

BATIDHALE FOR ACCEPTANCE

Joss 4l contral dala 1o Wil
CaMSES

|1y Canlro]l data regislers,
silorable circuitry, or Tiae
drivers on V30 Interface Assy
Ab, 25023B4- 501 ar Z2948L5- 504
[¢} Micrpcmputer Assy,
AT, ZROG208-LO1, &r 22548G6-544

[Ny

11} & (27 Loss of W5U
contral capabilily.

Loss af mi;sinn critical
video

QA THIFECTION

— The ROW EEE parte and hardwara iiems are pracoeed from approved
vandors and svppilers, which weet the réequlrements seb Forth in the COTY conirach
and Quality Plan Work Stateaent {WE-2593126). Resideni DCAS porcondel reviaw all
grocurement docwments to establish the need for 651 on selected parts [PAL 9173,

Incaming Inspeéction amd Starage - Incoming Qualilty inspections are made on all
recaived materials and parts. Resulbs are recavded by let and retained in file by
driming and conkeol sumbers for fuiure referénce and tra:enhlltt; A1l EEE parls are
subjected to incoming acceptanca lesks as callad for in PAL 315 - Inceming
[nspectiion Test [ostructions. [ncoming Flight parks are further processed in
accordance with BCA 3046684 — Precondilioning and Acceptance fequirements for
Electronic Parts, with ithe excention that OPA and PLHD kecting is nat pertorined.
techanical itwns are Tospected per PAI 316 - Incoming Inspection Inslrockiong for
Mechanical ltems, PAT 305 - I[ncoming Quality Control Imspection Instruction, and

PAL B12 — Procedure for Frocessing Tncoming ar Purchased Parts Designaied for [Might
Use. Arcepled itoms are dalivered ko Matarial Controlled 5tores and retained under
specifiod condiliens wabil fabricatian is required. Monconformning malerials are
held For Haterial Rewview Board (HRB) dispositian. ([PAI307, PAT IQC-531_)

Board Aszenhly £ Tagt - Frioe ta Lhe stark of BOU baard assenbly, all itams ave
verified ta be correci by stack room persannal, as the items are accunutaied to form
a kit. The itens are verified again by the aoperator who assembles bhe kit by
chacking against the as-bwili-parls-list (ABFL). DCAS Mangatary Inspeccion Points
are designated For printed circurt, wire wrap and weldeg wire hoords, plus harness
coanectors Tor soldering wirlng, crimping, soider spllces and gqualily workmanship
prior Lo coating of the companent side of boards and sleeving of harngsses.
dpecific ACU board assembly and test instructions are pravided in drawing

notes, and applicable documents are called ouk in the Fabricabion Pracedure

and Record (FPR-ZZ943741 and parts lisl PL-Z29482d4. These include wire connackion
List 2205301, Process Standard RIY-500 220088%, Fracess Standard — Gonding Velcoro
Tape 2700889, Specificatran SoVderang 2280049, Specification Hame Flate Applicatian
1368167, Specificatian — Crinping 2280800, Specification — Bending and Staking
2280878, Specitication - Uretﬂana caating 2200857, Specification = Locking Compotnd
226118, Specification Epaxy Adhesive 2010985, Specification - Marking 2280876,
Specificaling — Warkmanship BOINGSE, Specification Bonding and Staking 2280875

RCU Asgenbhly and Tegt - An gpen boe test is performed per TP-1T-229387d, and an
Acceptance Tesl per TP-AT-2294824, including vibralion and therwal-vacoum. Torgoes
are spacified and witnessed, beaceability numhers are recordad, and calibraled tools
are chockad prigr Lo wse.  RCA Qualily angd OCAS inspeclifny are perfyrmed ot Lhe
campletion ¢ speciFigd FPR pperatiuans in accardance with PAL-204, PAI-205, PAT-206,
dnd PAL 217, NCAS personne]l witness BCU bottan-ug ond critical targquing. KCA and
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CRITICAL 1TEHS LIST 1
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FAII WKE MDDE AKD
CAUSE

FAILURE EFFELCT
e EHD ITEM

RATIQHALE EOR ACCEPYANCE —

uss of control bdla o Wall.
dlbES]

i) Lontrgl dala regqislérs,
storeble civcuitry, or line
drivers on WiU Inkerface Assy
Ah, 2592306-50% or 2294845-504

M Hicroecomputer Assy,

A7, 2EQ9MB-L01, ar 2291865504

Tt

(1) & {2} Lass of ViU
cantral capability.

Wurit Case: .
Lass of mission critical
widao

DASINSPECTION (Coniinued)

OCAS personnel monitar scceptance tests and reuiew tha Lest datafresvlts. These
persansel alsa inspect Fur confornance after all repair, rework and retest.

Preparation for Shipment - The RCU i3 packaged according to 22B0746, Progess

Standard for Packaging and Handling guidedines. AlY ralated dacumgstalion including
assenhly drawings, Parts Lisk, ABPL, Test Data, elc., is gathered and held in &
docunentation folder assigned specitically to each Jssembly. This Folder is retained
for reference. an EIBF is prepared for each RCU in eccurdance wikh the requirements -
af H5-25d3176. RCA QU and DCAS personnel witaess crating, packaying, packing and
rarking, and review the CIOF For completeness and accuracy.
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CRITICALITY 242

FALIUKE HODE AHD
CASF

REWISIED 11-3-HA

SHUTTLE CCTW

CAITICAL [TEKWS LIAT

iMIT Remote £nuLLnl_un!L.IE§Hl
WG Hi.

SHEET i (13 i

"FATLURE EFFECT

pin af conlral data to WSUL

AUBEE.

1} Caniral data registers,
stoarable circuikry, ar Tine
drivers un ViUl Interfaco Assy
Ab, 20923186-501 ar 2294865-504

2h Microcompulber Assy,

AT, 2999798-501, or 2291806504

OH EMO ITEM. ..
(1) & {2} Lass of WS
centrol capability.

Mocsk, [asg:

Loss of mission critical

videa

RATIONALE FOR ACCEPTAHCE

EATLUBE HISTORY

Qescriptioms

IBR - 4307 - Ley #5049,

Frelaunch Test Failure, Bow
Check sum Failure at 64°F.

=501 3/ 004

Level,

Capse: Defective PRON L37-A7RD

Corrgctive Actipns U3T PROM replaced per MASA Directive 412,
AT1 Flight PRINMS are to be tested at 40°F and 0°F ta check performance.
Equipment groups SDE and 507 have bees redesigned to use PROM ihat is

less susceptible 1o Lewperalure failure.

Cold Tenperalurg Eovi rgmnent.
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UALT  Kempte Contr
I WD, 2204624-

JIEE] [+] oF

ol Uit (RCUH
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CRITLICAL ITEMS LIST
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"TAILLKE HMDOE AMD
SO | -]

FALLURE EFFECY
DY EHD J10H

EATIOMALE OB ACCEPTAHCE —-

oxs of contvp]l dota to WSU.

ITEY 1

‘1] Constrol data registers,
stprable circuitry, or line
drivers an V5U Iaterface Ass
Al , 2RO73R6-501 or 2294865-504

[¢) microcumputer Assy,

At FEGO2OR-EAY, oar F2U4Hbb-504

dlufH

(1) E {21 Loss of WSU
conirol capability.
Worst Lasg:

Luss of wissionm cribical
PRI

loss of vided. Passible Tess of major miseion objectives due ta loss of AMS caweras
ar clhaer vequired Cdmneras.

CREW ACTIDHS

LF pussible, conbinue RHS operations using alternaliva wisual cues.
CHEW THA|HING

Crew should be trained Lo use possible alternatives to CCUW.
HISSTOH COMSTRAINT

Where possible, procedurss chould be degigned $4 they can be acewnplished withaut
CCTY,



