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“"FAILURE MIDE AHD

FATLLRE EFFECT

_ RATIONALE FOR ACCEPTANCE

CAIGE Od END ITEH )
“malfunction in the camera to cause | (1) Unable to open Jems DESILEN FEATURES
otal loss of the active video s1 iris.

al or vides {aFormation that wil
wovide degraded perFormance, Com-
asite sync and vectical hlanking

ignals are useable and not af fected.

L'IM

2 Comwand Decode bogic.
Cosnmand Exacutionm Logic,
Camera Timing Logle.

i3 Herizontal Deflection.
Vertical Peflectian,
Focus Currank.
ment. Werlical Allgoment.

i Black/Hklte Clipper.
Gamma Corre<tion.
hperturé Correction,
Shadlng-turrection.
Videa Dutpat Driver.

G Avtomatic Li?ht Coalral.
Automatic Galn Coentrsl.

bark Currant Compensatian.

Ouvtput Voltage Regulator lnpuk

voltage Pre—Regulatar.

7 Primary Oscillatars
Briver {sync 1os%}
Secondary Rectifiers Filters
{change of wvoltage or loss of
filtering)

Wi Kigh Yoltage Power Supply.

Y9 Target Preanplifiar.

1)0 Beam Current Regulatar.
Cathede Blanking.

y1¢ Shading HWaveform Gererator.

{14 SIT Yuba

=

F2 368

Horizontal Align-

{2} Degradation af pic-
ture conlank.

Horst Lase:
Loss oF mission
‘r.:r"l‘_tl'tal-' v fdaa.

"

The TYC/Leas Assembly is comprisad of 16 electrical subasseablies: 13 subassenbliox
are RCA Astro deslgned and fabricated using standard prinled—circuit board Lype of
construction. The remaining threa assemblies, high vn1tuﬂe pawer supply, oscillatoer,
and stepper motors, ave vendar :ugpiied corponenks which have been spaciFled and
purchased according ta RCA Specification Contrel Brawings (SChs) pregared by engi-
nnerin? and reliabd)ity assurance. Specifications par tha $CD are prepared La
gatablish the design, perfarmance, test. guallfication, and acceptance requi ramants
fer a procured pieca af equipnent.

Farts, matarials, procasses, and design guidelimes for tha Shuitle ({TV progran are
specified in accordance with RCA 2295503, This documant defines the program require-
sents For selection and control of EEE parts. To the mexiouw extenl, and consistent
with availabllity, 211 parts have heen celpited from military specifications at the
I levael, as a mininye. En additien to the overall selection critecia, & subset of
general purpage praférved parts has been dofimed by this document and tha RCA Govers—
peni Systems Division Standard Parts List- Is the case of Lhe [MDS and TIL Fadly of
picrocireuits, devices are scresned and tested ta the HMIL-STD-883L Eguivalent and
pracured under the desbgrations of HE-REL/WG and SHL 54L5 from RCA-53D and Tewas
Instruments Carp, resru:tivﬂ1;. Parts not kncluded i the above docwnents have baen
vaed in the design only after o nonstandard item appraval form {NSIAF) has been pre-
parad, submikted ko Re fability A¢surance Enginoéring {RAE) and approved for use in
the speciflc applicatian(s) dqrined in the W3IAF by HASA-JSC.

Worst-Case Circult Analyses have besn pevforned and documented for all circuit
designs Lo dempnskrata thak sufflcient aperating margins ewist for 211 uterating
gonditions. The analysls was worst case-im that the value for each of the variable
parameters was sek ko limits that will drive the cutput to a waximum (ar mininum).

A campanank iﬁpli:atlnn revipw and analysis way conducted to verify that the appliad
sirass on each plece part by the temperature ewtremes jdentified with emwironmental
;;;ifitalinn testing does ot exceed Lhe siress derating valves identified fin RCA
a03.

In additiaon, an objeclive examination of the deslqn was performed through a FOR and
COR to warify that the TWJlens assembly met spacificatien and contractual require-
ments,
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FAILURE H3DE AND FAILURE EFFECT
_— CALSE O END 1TEN BATLONALE FOH ACCEPTANCE
. ma]funcktion in the camera to causa 11} Unakle Ep open 1ans DESIGH FEATURES
.otal loss of tha activa vides sin- bris.
ol ur wideo ipformation that w'i‘liI (2} Pegradation af pic- BARE BOARD CONSTRUCTION (A2)
irow{da degraded parformance. Com- ture conkenk.
wsite syns and vertleal blanking ' The A? board is of *welded wire® construction. At the bare board level Lhis does not
vignals ave vseahle and not affected.| Worst Lase: disLinguish it from a nornal PC bpard except that holec whick will take weld pins
: Loss of misston generally ara not eoanected ko PC teaces. Only those pins which bring power and
§C - fti 1 yide .o ground t:tentials to the ICa are on Pis. A snnular ving surrounds the hole in the
2 Conmznd Decode Logic. Lritical widgeo. board whire each power and ground pis is located. These pins are then soldered to
Covvmand Executios Legic. R the trace like any wiher component lead. Aside from this faature, all dexign
Canera Timing Loglc. L construction techniques used im PL hoped Tayout apply.
i} Harizontal Oeflertisn.
YerLical Deflectian. BOARD ASSEMELY [AZ)
Focus Turrent. Horirental Align-
ment. Wertical Abignmant. The drillad and etched board is populated with several hundred selderable or
1] BlackMhike Clipper. weldable pins. Power and ground pins, as wall as coanector ping, are soldared in
Gamnna Corraction, Jaca. Discesat companents (resistors, dindes, capaclters) are attacked to
Apertura Carraction. ifurcated terminals, where they are saldered. Flatpack ICs are welded,
Shading Correction. : load-by-Vead,ta the Lops of thy weld pins, AFter walding, extra lead naterial is
Vided Nulput Dviver. trimmad away. Circult connections are made wiing #18 nickel weld wire. The
5 Autematic Light Control. wire it walded to the pin turfaces ow the beard Backside. &1) wire welds are dene
Avtematic Gain Contrel. using a machine which 15 tape driven, thus elimimating the possibility of miswirisg
Dark Current Coopensatian. due Eo operator evear. Al wiring & circoib perfarmance is Lested prier to
¥ OQutput Valtage Regqulator [nput _ box-lewel installation. After syccessful testing, composemts are skaked as required
Voltage Pre-Ragulator. by drawing notes and the assemhly iz coated with uralhane.
1?7 Primary Oscillater?
Oriwer {sync lass) The board 5 inserted in Lhe bax on card-adgs guidesz, in tha same wannar as the other
Secondary Reckifiers/ Filters PL boards. ’
{change af woltage or loss of
faltering}
i High valtage Power Supply.
Y9 Target Preamphifier.
130 Beam Currant Kegulator.
Cathade Blanking.
112 Shading Waveform Gemerakor.
3]4 S1T Tube
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RATEDMALE FOR ACCEPTANCE

A alfunction in the ¢amara to cause
tolal toss af tha active video sig-
nal ar vides information thak will
provide degraded performance. CoR-
posike sync aad varkical blanking
signals are useable and not affected.

B
A Cowmand Decode Logic.
Comnand Execwtion Logle.
Camera Timing Logic.
A] Horizoatal Deflection.
Vertical Deflectian.
Focus Currenk. Horizental Alipn-
menl. Yertical Aligrmant,
A4 BlacksWhite Clippar.
Gamma Corvection.
Aperture Correclian.
shading Correction.
Vidap Dutput Oriver.
Autgaatic Light Contrpl.
Autanatic Gain Contral.
Dark Curvent Compensathon:
Output ¥altage Reoulator.
Input Voltage Fre-fegulalor.
A? Frimary Becillator/
Driver (sync tnss)
Sacondary Rectifiers/ Filkers
{thange «f voltage or loss of
filteringl
M High Voltage Power Supply.
&% Target Preaoplifier.
A0 Beam Currenkt Regulator.
Cathodé Blanking:
a2 Slaading Havafora Geserator.
A14 51T Tuba

&

G236

0N _End
{1} Unable to open Vans
iris.
12} Oegradatian of pic-
ture contankt.

Worsk Cases
Laoss of mission:. 4 - -

eritica) vided,

DESIGH FEATUBES
BARE BDARD OESEGM (A3, A, AS, AG, AT, A9, AID. A12)

The (A3, &4, &5, A6, A7, AT-n=B, 4%, A10, A1Z} hoards are construcked from Yaminated
copper-clad epexy glass sheets (MEMA G-10) Grade fR-4}, PER MIL-P-5560TA. Circuik
connechions are made thraugh printed traces which vun from poink to poiat on the
board surfaces. Every trace bterminates at an asnslar ring. The annvlar ring
gurrpunds the hale in which a coopenent lead or tesminal is Tocated.” Thix ring
grovides o Tuwting for the selder, ensurlng good mechanical and electrical
performanca. Iks siza and shape are governed by MIL-P-55640 as are Lrace widihs,
spacing and vrouting. These requirements are redterated speckfically in draming
nates Le furthar assure compliance. Variations belwean the artwork naster and ihe
final product idue 18 irregularities of the etching process) are also contrelled by
drawing ootesn. This prevents making defective boards from good artwork. toles which
house no lead or termingt, but serve paly ta electrically interconnect the difierent
board layers, contain stikch hars far nechanical suppart and increased reliablllity.

The thru holes are drilled frow a dril) tape thus #liminating the possibility of
human errer and allewing tight contrel over hole and anmylar ﬁﬂ? concentricity, an
important reliability criterien. After #villing and etching, A1Y copper cladding is
Lin-lead plated per HIL-STD-1495, This provides For easy and reliable soldering at
ihe time of board assewbly, avem aftar pericds of prolonged siorage.

BDARD ASSEHELY DESIGN [A3, A4, AS, AE, AT, A9, A12)

411 compodents ara installed bn & wamner which aisures maxinun rellabhility.
Component leads are pra-tinned, altowing botal wetting of solder joinis. A1l leads
are formed to provide siress relief and the bodles af large camponents are staked.
$pecial mounting and handling instructiens are 1acluded in wach drawing requirad
aftar final assenbly. The board 1s costed with urethana which protects against
humidity and contaninakion. .

Z-183
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FAILURE HODE AHD

FATLURE EFFELCT
0N EHD ITEM

RAVIONALE FOR ACCEP VANCE

. walfunction in the camera 1o Cause
olal Ypss of the acklve widep sig-
al or wideo informakion khat will

wovide degraded perfarmance.

Com—

wsite sync and vertical blanking
dgeals ave useable and nat af_fectad.

¥C

i

i3

1B
9

Cormand Decnds Logic,
Comnsnd Execytion Logic,
Camera Tnlng Logic.
Horl zontal Defleckien.
Vertical Deflectien,
focus Lurrent. Herizontal Align-
menk. Vertical Aligoment.
BlacksWeite Chipper.
Gamna Cerreckion.
:ﬂ“lu“ Carrection.

ading Correctlon.
Yidep Dutput Oriver.
Autamakic Light Conbypl.
Autamatse Gain Control.
Dark Curreat Compensation.
OGutpul Valtage Rermlater.
Taput Vol La.?e Pre-fAegulater,
Primary Jscillatorf
Oriver {sync Tnas)
Lacondary Reck{fiersS Filters
{change of vollage or lass of
fl1tering)
High Yoltagye Power Supply.
Target Preampliiier.

D Beam Current Regulater.

Cathode Bianking.

W2 Shading Waveform Generakor,
1t SIT Tobe

{1} Unahle ko apen lens
iris.

(2} Dogradakion of pic-
ture contenk.

Worst Case;
Lass of mission

i:'i-'i:ﬂéal video. -

DESTGH FEATURES
EDARD HOUNTIKG {AND}

Due to packaging roastraints within khe camara. the AI0 T divider assenbly j% Buile
In "“cordnpod® Faskien., Two PC boavds, each 2.1 1nches square, are wousted opposite
sach other, separated by 344 inch Yong standaffs. Glaxial components span the
distance betwesn the boards and are zaldersd in place, one lead to wach board.  Same
ﬂuwler wiret are aico mownted this way. ALl solder Jolnts are staked. The boards
avd a 1-inch diamaler hele through the center. The vidicon bube socket Fitzs thraugh
thiz hole and has its flying leads soldered to thry-holes 1n one of the boards. At
ramera=Yave]l installation, the sative AlQ module is inzerted +n place arownd the
stem, of the widicon tube and bolted in four places to the housing. The sockel s
then engayed manually to the tube, completing the installation.

BOARD MOUHTING (AD)

The hoards are maunted to the tﬂrzet presmp housing by 4 #4-40 screws. This
provides saple suppart sisce tha Board is only 1.0 x 2.1 inches. Electrical
torreclion |5 by junpar wires soldered Le baard terminals. A sheet metal cowver
iz installed over the board to protect it during handVing asd inctallation of Lha
taryek premnp assembly.

The AT-A 1ow v Lage power supply board is bolted in place st & points around 1is
perineter. Four of these mounting scraws alse pass through and Lie dewn the smaller
47-B board. These two baards are nounted face-to-face, sepprated by the standoffs.
Electrical interconacctiens are achiaved by _I,u'per wires between the twn hoards. The
47=A houses a 31-pla cannector which briogs in power and signals from outside the
meudual s,

The A7 wndule includes thesé tws baards as wall s power transistor (4. The moduls
housing §5 Sent aluminum sheet, conprised of two halves scriewed Logether. The bomrds
ard Q4 are secured to the lawer half, and wired togethar. Then Lhe upper halF is
put in place. By mounting Q4 directly to the aluninum huusing, good Lhermal
performance iz assured.

The A2, A%, Ad, A5, AG, and A12 boavds are Secured in the slactronics assembly by
gnld-tlated bery11ium fopper card guides. CLonnectigns are made te the mobther board
with b¥ind-mated connectors. Diseagagenent during launch i: prevented by a cover
which spant the baard"s frea edge.
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FAILURE WIDE AHO. FALLURE EFFECT
CALSE i END ITEN RATIOMALE FOR ACCEPTANCE
malfunction in the canera to causs | [1) Usable ta open lang
ptal laes of the active video sig- 1ris. The high-voltage power supply iE purchased o a perfarmance speciflcation that
al ar yideo informabiom thak will {2) Degradatian of pic- details the design, gualification, amd preduction vequiremsnts for use in the TV
revide #egraded performance. Come ture conkent. Camera System. It is designed far a minimem operational life of 8000 howrs and
psite sync and vertical blanking <hall exhibil no evidence nf arcing, corona, or any other intermittent ar Egntinuuus
ignals are useable and not affecked.| Horst (ase: failure when operated al any atmespheric prassure ¥run sea lewel ta | x 107 Leorr.
' koss of mizgdon- AN slectronic conponents aad materials used in the power su 1y design are verified
i 'cr'i't'“:ﬂ-vi'ﬂﬂ'- ' " to vonform with the reliahiliby requirements of the Shuttle EETH‘ prugram a5 &utlined
7 Command Decode lLogic. - hoat by KASA-15C. .
Command Exacution Logic. ) .
Camera Timing Logic. Tha SIT tube is a selected high-grade silican-digde-array terget vidigon with an
3 Horizontal Beftection. attached image intensifier For operating at Taw light Téwvels. Faceptate swposure
Vertical Deflectian. iz contralled by meaEs of an Automakic Light Contrgl [ALCY Fungtian that restricts
Focus Curreat. Herizontal Allga- operation tg 2 w 147% fook-candbes. This can provids an 51T 1ife of more than
ment . Werticat Alignment. 1000 haurs according to the manufacturer’s recommendations. By praviding exposure
4 Black/Wmita C1ipper. control when wsing the SIT tube, Tife can be extended to tha poink where reduced
Gamma Correction, therhioaic cathode emission =i11 end 1ts 1ife, as 1n other comera tubes.
Aperture Correctlion. Berause of +ts encellent charackerisktlcs many military, madical, and scientiFic
5 uina Carrectian. applications, in addition to curveillance applications, have been developed For
Video Qutpwt Driver. Yow-11ght-Tevel television cameras employing the 31T tuba.
5 Automatic Llght Control.
Autpmatic Ealn Contrel. QUBLIFITATION TEST
bDark Cowrent Compensakthodn. .
i Output Voltage Regulator. For Qualification Tesi Flow, see Yable 2 located at the frant of thic bock.
Enput Wanltage Pre-Regulator. '
J  Primary Osciilator/
Driver (sync Tpss)
Secondary Reckifierss Filters
{change af veltage or Tass of
filtering}
] High Valtaga Pewar Supply.
19 Targel Preamplifier.
11Q Beam Corvent Regulator.
Cathode Blanking.
412 Shading Havefarm Generator,
414 5IF Tuba
02 368K 2-185
- | Comk e L
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FALLURE HOOE AMD
CAUSE

FALLURE EFFECT

RATIONALE FOR ACCEFTAHCE

On £HD 1TEM
. malFunction in the comera te cause | {1} Unable ta cpen lens ACCEPTAMCE TEST
atal Toss of the active vides si iris.

wl or widen inFormation that wil
wovide degraded performance, LCom=
Wisite sync and vertical blanking

iipnals are wseable ardl not afFecled.

¥

2 CTosmand Decade Laghc,
Commard Execution Laghc,.
Lamers Timing Logic.

1 Horizonta]l Defleciion.
Yertical Beflection.
Fotas Current.
ment. VYerbical Alrgrment .

¥ Black/White Clipper.
fiamna Correction.

Aperiure Correclion,
Sha.:Hm.ﬁ] Corvectian.
Viden Uutput Driver,

5 Autamatlic Light Conlrgl.
Autamatie Gain Cankrol.

Bark Current Campensatien.

h (utput Valtage Regulator.
Input Yoltage Fre-Regulater.

Z Primary Oscillator/

Driver {sync loss]
Secandary Ractifiers/ Filters
{change of voltage or loas of
FiTtering} -

8 High ¥oltage Fawer Supply.

9 Target Preampdifier.

J@ Beam Turrent Regulator.
Cathoda B)anking.

g 5Shading Wavefopra Generator.

dd S5TT Tube

Horizontal Align-

{2} Degraiation af pic—
tura comtent.

Horst fase:
« Loss of mission

crlti:_aﬂ viden. .

The LCTY systens' Wik is subjected diractly, withsot vibration isolaters which might
be ysed in thelr noral installation, te tha followiag testing:

& Wibration® 20-80Hz 3 dBsDpt-rize Fraw 0.01 GZ/H:
BO-350 Hz: 0.04 6L/Hz
IW0-T50 Wz: -3 BS10 Dct—clope

Test Duration:
Testk Level:

1 Minuta per A»js
B. 1 Grms

In 2 pressure of 1X10~2 Torr, the temperakure shall be as
follmws:

& Thevmal Yacuum:!

126" F:
ace f:
125" F;

Time o stablizce ewulpmeat plus 1 hour
Timg b0 stablize equipment plus 1 hour
Time to stablize equipment pluz 1 hour

The HiA may nat hawe besn subjected to the vacuun conditian.
For Arceplance Test Flow, See Table 1 located ak the front of Lhis book.

DPERATIDNAL TESTS

In arder ko verify that CCTV conponents &ré operatiomal, a kest must verify the
health of all the ramnand related components Frem Lhe PHS (AFAL] pansl switch,
through Lhe RCU, through the sync Tines ko the Camera/FTU, ko the CanerasPIU conmzand
decoder. The test must also verify tha camera's ability to produce video, the V5U's
ability to rowte video, and the manitor's ahllit: ko display videa. A similar test
wiuld {e perferaed to verify tha MOM command path.

Pre-launch. on Orbiter Test/In-Flight Test

b, Power CCTY Systam.

2. Via the PHS panel, xelect a manbtor s destinatien and the canera under
test a3 spurce.

1. Send "Camera Power On" command from PHS panel.

4, Select "Ewternal Syac" on manilor,

5. Observe video dlsplayed an nonikar. Hote that 1f video on monitor is

synchronized {i.e., stable rasier] then Lhis indicates that the canera

is receiving compesite sync Trom Lhe HADY and that the camera §i5 producing

synchronized videa,

send Pan, Tibt, Facus. Zoom, ALC, AND famma coomands and vlsovally {either

wia the monitor or direct obiervation} verify pperation.

Solocl downlink as dastination and canera under Leskt as source.

Obsorve video rauvted to downlink. )

Send “Canera Power Of1" command via PHS panel.

Repeal Sieps 3 throwgh 9 except issue coswands via the HIN command path.

=

-
=0 m
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FATLLURE MODE AHO
CAUSE

FAILURE EFFECT
oM £

! malfumction in the camera Lo Cchuse

tatal ¥oss of the active vides sl
wal or vides information that wil
wovide degraded performance.

yC

42 Cowmand Decode Logic.
Conmuand Execution logic.
Camera Timing Lagic.

43 Horlzoatal Deflection.
Yertical Defleckion.
Focus Turrent,
ment. Yertical A]igneent.

ad Black/White CVpper.

Gamna Correelion.

Aperture Correclian,

Shaiing Correction.

Yideo Qutput Drilver.

Automatic Lighk Conkral.

Autemakic Gain Contral.

Oark Current Compensation.

Qutput ¥oliage Regulatoer.

Input Valtage Pre—Aegulator.
A7 Primary Oscillatar/

Oriver {sync lozx}

Sacondary Rectifierss Filters

{change of woltage or less of

filteringl

AR High Vallage Pomer Supply.

13 larget Preamplifier.

AY) Bean Current Regulator,
Cathode Blanking.

12 Eh;dinguﬂavefurm Ganaratar.

Ald SIT Tu

[P 7L

Can-
pagite spng and wvertical blanking
slgnals are vseable and noi affected.

Horlzantal Align-

{1} Unable ko apen Tens
bris.

{2} Deyradakios of pic-
ture coentent.

Horst Case: )
Loss of mission
critical video.

RATIOHALE FOR ACCEPTANCE

2294819-506.5087 _
2307088503
L -

Q4/THSPECTION

Procurement Cqntrol - The TVCARA EEE Parts and harduare items ara procured from

approved vendors and suppliers, which meet the requirewments sal farth in Lthe CCTV

contract and Qualiky Plan Work Statement (WS-2503076). Hesident DCAS persoanel

?;:;“ all procurement documents to establish the need dor G5l an selected paris
1.

1ninn1n3_1u1uggiign_aﬂd_51n[igg - Incaming Quality inspections are made on all
racpived matarials and parts. Results are recorded by Tot and retained in file by
drauing and contrel nunberz fer fubure refarance and traceability. A1l EEE paris
are subjectad to incaming acceptanre tests as called for in PAL 315 — Incaming
Enspection Tesk Instructions. Iacewing flight paris are furlhar processed in
accordance with RCA V346684 - Preconditioning and Accveplance Reguirements for
Eleckronic. Parks, with the escaption that DPA and PIND testing is not perforned.
Mechanical items are bnspected per PAE 316 - Lacoming Inspecilicn Instructions for
mechamnical ltens, PA1 305 — Incaming Quality Contral Inspection Inttruction, and
PAl F12 = Procedure for Pracessing Incombing or Purchased Parts Designated For
Flight Use. Accepted items are delivered te Material Lantrolled Stores and
vetained under sperified conditions uatil Fabrication is required. Hoa—conferming
“at‘{321331;3 held for Material Review Board (MRE) dizpesitian. [PAI 307,

PAL .

Board Agsembty & Yot — Prior to the start of TVC board assembly, all ilems are
verified bo be correct by stock voom persannel, as the dbems are accumulated bo
form a ¥it. The itens are verified agabn by the operator who assenbles the kil by
checking against the as-built-paris-Tist (ABPL). DEAS Handakary Inspeclion Points
ara dasigoated For all printed cireuit, wirg wrap and welded wite bosrds, plus
harness conneckars for soldering wiring, ceimping, salder splices and qualily
:grlnanship prigr to coating of the companent sigt of bosrds amnd sleeving of
MEsSes

IVC Buoards

Specific TWC board assembly and test instructions are provided in drawing nekos,
aud applicable decunests are called aut in tha Fahricalloa Procedura and Record
{FPR—2294819F and parts 1ist FL2294819. Thesa include shuttle TVE aziemhly aotes
J53%E8, Process Standard HTV-566 2230880, Process Standard - Bonding Velcro Tage
2230869, Specification Soldering 2281749, Specification Hame Plate Application
ISED16T, Speci Fication — Crimping 2280800, Spacification — Banding and Staking
2280818, Specification - lrethane cnalin? 2200877, Specification — locking <ompound
2026116, Specification Eﬁcup Adbesive 2010085, Specification - Havking Z2H0HTE,
specifiration - Workmanship 8430035, Specification Bondiag and Staking 2280075.

2-13?‘&‘.‘.\' ) E,_':E'("



REVISED &-T-37

FHEA #0. __ 2.2.2

CRITICALITY __2s2

- UNIT __TVC/WLA
SHUTELE CLTY BWG KO 2294819505, 508F
2307088503

CRITICAL IFEMS LIST
SHEET [+ OF L]

FAILURE MODE AND

FATLIRE EFFECT

RATIOHALE FOR ACCEPTAMCE

_ 0N EMD [TEE
& makfunckion in the camera ko cause | 1) ?n?ble ip open lent QA INSPECTLON (Continued)
ris.

total 1gay of the active viden aig-

pal ar vides information that will

provide deqraged perfprmanre. Com-

poslte sync ard vertical blanking

signals are useable and not affecktad.

L8
A2 Command Deceds Logic,

Cammand Exprukion: Logic.
Camera Thaing Logic.
41 Herizontal Daflection.
~ Werkical Deflectinon.

Ferwe Currant. Horlzantal Align—

menk. Vartical Alignnent.
a4 BlacksWhite Clipper.
Gamma Correctian.
pperiure Correction.
Shading Lorrection.
Video Butput Driver.
A% Automatic Light Costrsl.
Automatic Gain Control,
Dark Corrent Compensatian.
gt Output Valtage Regulator.
Input Voltage Pre-Ragulator.
A?! Primaey Oseillatar/
Driver {sync 1os1)
Secondary Rectifisrss Filtars
ichange of valtage or lass of
filtering)
A High Yaltage Fower Supply.
Target Preamglifier.
A0 Beam Cerrent Ragulator.
Cathode BYankieg.
FA ks Shalina Waveform Generaktar.
Ald SIT Tube

{2} Degradatian of pic-
Lure contenkt.

Lost of m{;iinn
critical video. *

INC Assenbly and Test — An apen hox kest ¥z performed per TP-IT-2294319, snd an
Accaptance Test per TP=-AT=-220481%, includimg vibratiom and tharmal vacuoum. Torgues
are specified and witnasied, Ltraceabalily mombers are recorded and calwbrated toels
are checked prior to use. ACA Quality and OCAS inspactioens are performed akb the com-
pletion of specified FPR operatians Wn accordance with PAT 204, PAL 205, PAI 206 and
FAL 217. DCAS personngl witness TVC bulton-up and critical tgrquing.

WA Assembly and Test ~ An open box tast is perFormed per TP-ET-2307068, Acceptance Test
per TP-AT-2307088. Torgues ave specified and witnessed, tracaability aumbers ara

recorded and calibrated tools ara checked prior to wuse. RCA (Quality and DLAS inspeckions
arg performed at the completion of specified FPR cperations in accordamece wilh PAL 204,
PAL 205, PAY 217 and PAI 402. DCAS personnel witness WLA bytton-up ang critical terquing.

TV WLA assemh]j ind“IEjl - After 2 TV( and & WLA have been kested individuall¥

lhey are matad and a final acceptance tesk is performad per TP-AT-2204819, includiag
vibkration and therasl vacuum envlrenments,. HRCA and DCAS personoal mnnitor these
iests and revien the mcoeptance test datafresulis. These personnel also inspect

for conformance after all repair, rewark and retest.

: ~ The IVC and WLA arp saEaratﬂd priar to shipmenk atter
fabrication and testing is complete. Each is packaged according ko CLTV Letter BOI1
and 2280746, Precess standard for Fackaging and Handling guidalines. All ralated
documenlatien including assewbVy drawings, Parks Liat, ABML, Test Dala, #tc., is
gathered and held in a documentalion folder assigned specifically to pach ascemhly.
This falder is retained for raferenca. An EIOP ?n arad For pach asszy in
accordance with Ehe requirements of WS-Z593176. RCA HE and HCAS parsonnel witnage
crating, packaging, packhing and marking, and raview the EIDP for complateness and
ACCUFaLy.



REVISED 5-7-87

WHILT YL LA
FHEA NO. _2.3.2 - SHUTTLE CCTV awi MO, ] -
CRITICAL [TEMS LIST —
CRITICALITY 2 SHEEY 9 113 10
FATLURE MOODE AND FAILURE EFFELT
LAUSE Od_EHD TEH _RATIOMALE FOR ACCEPTANLE

malfonctinon in Lhe camers Lo cavse | {Vh ?nah1a to spen lans FALLURE HISTORY

kal Yass of the aclive video sig- ris.

1 or videe information that will {2} Begradation of pic- TOR - W2575 - Leg #0400 - TVC SN 005-501

gvide degraded performance. Lom- ture contént. , . Accaptance Test Failure

site syac and verthical blanking
gnals ara wseable and not affectad.
L .
~ [ ommand Decode Logic.
Command Exacution Logic.
Camera Timing Logic.
| Horizontal Daflection.
Vartical Deflection.
Focus Current- Horizonkal AVign-
wonk. Vertical Alignmwat,
| Black/Mhite £1ipper.
Gawma Larrectian,
Aperture Correction.
Ehading Carreckion.
¥ideo Output Driver.
i Automatic Light Control.
futamatic Gain Control.
Dark Curvent Conpensation.
Dutput Volkage Regulator.
Input Yoltage Pre-Regulator.
I Primery Oscitlater/
Oriver {sync VoSE)
Sacandary Rect1flersd Filters
{change of wsltage or Jass af
filtering)
@ High ¥oltage Power Supply-
Target Preanplifiar,
1D Beam Current Regulator.
Cathode Blanking.
12 Shading HaveForm Generator.
14 51T Tugn -

[ 1]

I1236R

‘Loss af mission
critica) video.

TOR

TOR

fax Level
Vihration Envlronment

Video priasentatios votated approximakely 6% after vibration.

Lause:

yohke mut.

- HZ57%

Eiiﬁliniinn:

CH rotation of pictura aFter "¥ awic vibration.

Lause:

Yidicon Yoke nut becane loopse during wibration.

ECN (B1073) iziued.
-Log #0412 - TV 57N 005-501
Acceptance Tesk Failure

Bax Lavel
Wibrakion Envirarment

: Raposition yoke. tighten nuy and add staking to sensar assy's

(Rekest of TYL per TOR W2575.}

Bonding of yake (A1} broke loose allowing yoke to rotate during
wibration.

Corfeciive Actipn: Assembly procedure revised per ECH CCT 600 (B1073) Lo provide for
batter stahing of yoke.

— WISEd

Rescriptidn:

~ Leg #0414 — TVC S/N 80&-5H

Acceptance Tast Failure
How Level
Yibration Envirgnment

Ingut current increased by 180 mA from nornal input current during vibration in
b L

Caysg:

Oefective capacitar £26 on A3 board.

Analysic indicated manufacturlng

defeck - capacitive element was Toose inside eial case.

Corrective Action:

Renowve and replace part.

Relested camera per MHD directive,

Capacitors rensaved From stock and returngd to vendor, Reference memo
CETY-[£)-24% for close put of TOR W2560.

-183

a0 T\Ir ’ :::’ji‘:-
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REVISED 5-7-87

FHEA MO, _ 2,32

CRITICALETY &rd

UNIT IV LA
SHUTTLE CLTV OkG W, £294819-006.5087
AM7098-003

CATVICAL ITEWS L1ST _
SHEET _ 9%  OF __ 10

FATLURE MODE AMD

FATLURE EFFELT

BATTOHAE FOR ACCEPTAWCE

OH EMD ETEH
malfunction in the camera to causze { {11 Unable to open lans EAILURE HISTIEY
k15,

ita¥ lass of the active vides si?-
11 or videa information that wil
ravide degraded performance. Lom-
351te sync and wvertical hlanking
ignals are useable and not affected,

{C

! Command Oecode Logic.
Cammand Exgcutinn Logic.
Canera Timing Logic.

i Harizontal Deflectian.
Warkical Deflection,
Farut Current. Hordagntal Align—
mert, Yertical Aligament.

1 BYacksWhite CVlpper.
Gamma Correctian.
Aperivre Correchion.
Shading Correction.
Video Bubput Oriver.

§ Autpomatic Li?ht Contrel.
Autpmatic Galn Control.
Dark Current Compensation,

B Outpuk Vollage Regulator.
Lagut ?ulta?e Pre-Regulator,

{ Primary Qscillatord
Oriver {sync Toss)
Sacondary RectiFiaves Filters
[change of voltage or loss of
Flltering}

B High Voltage Power Supply.

9 Target Preamplifier.

10 Bean Current Regulatar.
Cathede Blanking. -

1¢ Shadinp Waveform Generator.

14 5IT Tu

{2} Oegradatian aof pie—
ture content.

Morsk [ags:

Loss nf mission
critical video,

TOR — wh%0H - ing #0932 - TV( S/N D055
WOYES - Log #0428 - TVC 574 DO5-500

Oescription: Acceptance Tesk Failure

Bax Level

T/V Hab Esvironment
Cluster of white spats in lower lafl quadrank of display on black field. Craring
of cement securing cover glass to Fiberoptics faceplate evident.

Lauge: Stresses enerted by potting waterial during temp. eatremes resultied in
de-tamination of tha cover glass to 5IT tube bending.

Corractive Action: Hodified patting Fixtues and techniqes used an 51T tuba
Dwg. #4295530 wodified by ECHN {B 2082). 35IT tubes retwrned to manufactursr for
resork of encapivlalion. Vendsr to perform temp tasts os tube priar to shipmeat
EETiniu;;IcnvE;HQTass dags nat shift, REF CCTV Directives CCTY - (D) - D54,

TER - W2739 - Loy M85 TVC S/ 009502

Pescription: FPre-Launch Failore
Bax Lavel Test
Apbient Envirorment
Protilen report WSOS5201-8093 wisual inspectian of unit at KSC ravealad a
recessed pin 31 4n the IV conmector,
{Lacatian code function pinl

Cause: Errar in manufacturing of the connect ar pin. 1t is D.A35" shavter in
tength than other pins in connackar.

: Hemave and replace pin 11 im J| connector. Test pins ability
ta lack inta mating connector. FPerform contact retention test Lo insure pin
iz locking as vequirad. [nspect Lo imsure pin is nob pushed sul of place.

TOR — HOADI - Log #0499 - TVC D13-502
TDOR - W4ZTR - Leg #0497 - TVC D13-50F

Descriglion: Qualification Test Failure
Box Level {Qual. Hodel)
Anbient Environment

Jutput videa intermitteat.

Eause: 51T has law Gd currenkt.



REVISED &-}-a7

T TMC/ULA
FeEA MO, _ 2.3.7 SHUTTLE CLCFY WG MO, Z494919-506, S06F
CRAITICAL LTEHS LIST 230MEE-503
CRLTICALETY 27 SHEET __ 98  OF _3

FAILURE NODE AND

FAL4IME EFFECT

RATIONALE FOR ACCEPTANCE

walfunckion in the camera te Cluse
121 Toss of the active video si¥-

| ar video inFormation that wil
wide degraded performance. Com-
iite sync and vertical blanking
jnals are useahle and not affested.

Comnand Dacode Logic.

Comand Exgcwtion Legic.

Comara Timing Logic.

Horizankat Deflection.

YVertical Dedfleckion.

Facus Current. Hordzontal Alsgn—

ment. Vertical Aligneent.

Black/White Clipper.

Gamma Lorvection.

Aperture Correction.

Shading. Correctian.

Video gutput Oriver.
Autonakic Light Contrel.
Autamakie Gain Controk.

Dark Current Companiaktion.
Output Yoliage Regulatar.
Input Valtage Fre-Regulator.
Primary Osedblators

Briver {sync 1o3%)

Sacondary kectiflerss Filters
{change of woliage or lass of
filtaring}

_ High Yoltage Puwer Suvpply.

+ Targat Preamplifier,

0 Beam Currant Regulator,
Cathode Blanking.

Z ihadingeﬂavefurm Geserator.

4 51T Ty

OH EMD LTER
(1} Unable to opes Teny
iris.
(7) Degradation af phe-
kure contant.

Worsk {asa!
Loss of misslan.
dritical wideb, '

FATLURE HESTORY

TR -

meE -

TOR -

Dafective tube returned to
Tube faiture verified.

Lorrective Actign: Hemove and replace SIT.
Lancaster for evaluatbon, Results:

Wi31Z2 — Log MERE - TV S/N ©14-502
Resrription: #ccepiance Test Failure

Bon Lewel

Tharmal Vac=Hot Emviremsent

fpprex. 45 minutes into {12V Het) ssak at +125%F video becawa distorted asd TVL
inpet curvent increassd 710 md to RS0 nA.

Cause' Yoks deflectisn cnil devsloped a short between Rorizontal and verthcal
defligslnnJiindings at 50, The shart was eliminated when the temparature
WAk ucad.

Corrective Actjon:
failure.

Replaced dofactiva yoke with new part. This is 3 random

MAET7 = Log D529 - TV 570 M0O-502
Description: Integration Test Failure

Box Lavel

Amblent Enviromment

Conler resolution neasured 30K @ 300 TVL, ahould he 70T mie.
appedss Lo be intermitbent.

Cause: Transformer T3 an the 4T Board had unusual interwindiag cepaciky,
rausing ringing on Lhe secondary vesulting in a <liphtly higher culpul voltage.

Amplibude Bppears

Correstive Actlon: Enterwinding capacity is not a parameter specifisd, nor can it
te neasured readily. VTransmitter T3 rewoved & replaced, Adceptanca Test scresning
will detect this problen if prasent on other units — This prnhrem i considered a

rardnm Failure.

Y1781 — Lag ROG77, TVC S/N DFT-504
Acceptanca Test Failure
Bax Level

Amhienkt Environment
OsciNations in videa output. '

Lause:

Oescriptida:

Poor graundisg in pre—amp.



REVESED 5-7-07

FHEA W0, _2,3.2

uniy TYC/HLA

SHUIYLE CCTV WG MO, 294819-506.5087
CRITICAL 1TENS LIST T90708B_h03

CRITICALETY Zie SHEET ag OF 1]
fAILURE HOGDE AMD FATLURE EFFELTY
LAUSE O ENO JTEH RATIONALE FOR ACUEPEANCE
Tmalfunction in the camers to cause | (1) Unakle to apen Tens FAILLURE HISTDAY
aial Voss af khe active widen ﬂ?-— iris. . .
al or videa infarmation that w (2] Degradation of pic- . P
rovlda degraded perforwasce. Com- ture content. Corvective Action: Unit reworked bo ELN CCT B3 For ground problem.
gsite spnc and vertical blasking TOR - WITZ9 -~ Log #0578 - TVC 5/ 420502

igazls are wzsabhle and not affected.

¥o

2 Comnang Jecode Logic,
Command Execution Legic.
Canera Viming Logic,

3 Horizontal DeFlection,
Yertital Deflection.
Focus Current.
ment. VYertical Alignmeat.

4 Black/hite C11pper.

Gamma Corrgction.

dperture Correction,
Shading Correction.
Video Output Deiver.

{f  Aukomatic Light Tantrok.
Autometic Gain Contral.

Dark Current Compensation.

W Output Waltage Regulator.
1npui Yolbage Pre-Requlaber.

1 Primary Qscillators
Oriver {sync Tnis)

Secondary Recklfierss Filters
(thange of voltage aor Toss of
Fittering)

48 High Volkage Power Supply.

49 Target Preanplifier.

4140 Beam Cuvrent Regulator.
Cathpde Blanking.

412 Shading Waveform Generater.

did S5IT Tube

023EA

Horizantal Align-

Marit Case:
Logs of missien
critical vlden.

ToR —
TOR =

DR -

TOR —

Description
TaC 444 02D, WA

WITIN — Log #0679 - WLA 5/M oD6-501
Y1d0d — Log #6565 - TVC 5/M #11-5&2

* FEbght Failure Spacecraft Level
FH D6-5TS-1

TWC /4 011 = 5T15-2

Cgherent noise in output vides presentatian.

Lause: Poor canductiva path to grownd caused by excessive confarmal coabing and
amidation of alwninum spacers.

Corrgctive Actipn® FRawoved excessive caonformal coating.
treated with alodine,

assambly of units.

YEGDE — Log #0638 — TWC S/H B19-504

Descripbion:

Spacers mere cleaned ard
Flow progress reporit has besn madified to Insure proper

Flight Failura

315-5

Problam repork YIES-024
Intermitient Pan/Tilt reset command.
Cause: Problem could not be verified Lhru eatensive thermal testing.
Correciive Action: Unit wpdated from yrowp 504 Lo group 506 configuration.
Instructed test director to cavafully wonitor operation of thiz comera during
retesting, failure sti1Y couid nat be verified.

WEBRD - Log AOGSS — TYC 5/H U24-506

Pre-Lawmmch Tesk Faibure
Boxn Level

Ambient Environment
huotoratic 1ris gees {rom ppem Le close.

Description:

Cayse; Problem could not be doplicated afear axtensive testing.
1

Corrective Actipn: Hene - wunit retwened to KSC.

2=-1849C :
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REVIZED 5-7-87

) , UNIT _ TYCMLA

FHEA MD. _ 2,3.7 SHUFTLE {CTV WG Al £204019-5Dp6, 5087

k0 CRIVICAL ITEMS LEST 7i0708A503
CRITICALITY _242 SHEEF __ 90  OF 1D
FAILURE HWODE -AND " FAILURE EFFECT )

ON EMD_LTEM RAVIOMALE FOf ACCEFTANCE
whfynction in the canera ts cause | (1) Unable to opan lens FALLURE HISTORY
1rs.

.21 1o3s of the active video Ii?—
| ar vides inFormatien that wil
wida degraoed performance. Com-
shte sync and vertizal blanking
mats ara vseable and nat affactid.

Commsand Dacade Lagie-
Command Expcution Loghc.
Camera Timing Loglc.
Horitontal Oeflectian.
Vertical DeFlection.
Focus Current. Horizantal AVign-
ment. Vertical Alignmenk.
Blackswhile Clipper.
Gamma Correckion.
Aparture Correction,
Shadina Correctien.
Video Output Oriver.
Automaklc Light Cantral.
Autmnaklc Ealn Contenl.
bDark Current Compensakion.
Output Ypitage Regulator.
Inpul Vaoltage Pre-Regulator.
Primary Oscitlator/
Oriver [$ync Toss} -
Sernndary Rectifiers/ Filders
(change af voltage or Vo33 of
filtering)
High Yoliage Power Supply,
Target Praamplifisr.

1 Bean Curvent Aegulator.
Cathote Alanking.

¢ Shading Waveform Generator.

§ 517 Tube

[2) Degradation of pic—
kure content.

Worst Case:
"Lass of mission
critical video.

TDR - 1735 — Log M723 - TVC S/H  N/& =506

TOR -

ToR -
TOR -

Descrigtion: Acceptance Test Failure

Hox 1awel

Aobient Emvironment
High valtage powsr supply S/ 2046 exhibits internal arcing. Thiz TDH was
apencd ko tnvastigate fallure soted on TOR-MGETO, Log #722.

Lause: [mpraper Yeod dress of high waltage terminal.
Corrective Acijon: HWPS S/M 2046 was one af eight pnits manufactured under
purchze order B-T059G-4151-DOF28 by Murata €ria. This prohlem is limited to
unils nanuiachlured in V382, ATl defective wnibts kawe been screened and returned
to Hurata Erie for analysis and replacament.

KEATD - Log HOTE2 — TV S5/H 026-50&
Description: Acceptance Test Failura

amkient Environmeni

Bon Level Tact
fpprawimately 47 secondsy afler Inltial turn on, the iris close command would be
ganerabed by TYC. :

Labse: [nbermal short in the high voltage powar supply {S5/H 2046}, which
generated spikes on the POR Lima.

Corrective dction: H.V.P.5. removed from TVC and new HV.P.S. installed.

Tests indicatad problem solved. Power supply retwrned to vendar for Evaluation.
Refar 1p TOR Wi735%, Lo #7273,

fhe problem was atiributed to lapreper lead dress af high voltage berwinal,
These leads bave been rerouted and extra insulation added ab the WY terminal

For all new bullt palis.

H-GH76 - Log AOT46 TVC 5/M 014-506
W-E872 - Log #0M42 1VC 5/M G11-50b

Cause: Resistor Ab on A0 bpara, failed.

Corrective Actipp: A fli?ht cameras conlaining RE resistor fabricated by ACI
and dated with code 7813 will be replaced with nepw RHCER type resistors from TRW.



REVISED 5-7-B7

UMLT YL HLA
A M. 2,32 . SHUTTLE CCTV DuWG M. Z229A10-506, 000"
e CRITICAL LCTEHS LISY 107 0RE-507
CRITICALITY 2r2 SHEET Sf aF b
FAILURE HOOE AHO FalLIME EFFECT
[AUSE . OH END ITEM RATIOWALE FO® ACCEPTAHCE
wal functien in tha camera Lo causs [T} Wnable ts open lens EATLURE HESTORY
stal loss of the active videa .H?- (23 grii.d- o ‘o
y1 or video informaticn that w gegradation af pic- OR - W _ _ _
revide degraded per:nmln:e.ul‘.nrl- fure content. T 6917 - Leg #0748 - TVT 5/N 630-506
1site sync and verkical blanking intiom! A I
ignals are useable and not affected. wurst Cage: Bestripiion ﬂ::et:::f‘ est Failure
o« Luss of mission _ pmhienk Environment
2 Command Decode Logic, critical wideo.  Video presentatian very noisy when J4 cable is connected.
Conmand Ewacutian Legic. [ause: Sensor assembly ¢lanp 5leeve shorted to chassis, [nsufficient lasulatien

Camera Timing Logic.
3 Horizontal Deflection.
Vertical Befleckion,
Focus Current. Hardzanta® Align-
mont. Vertical Abigrment.

‘coating on clamp sleeve.

gg_r_m];j_u_ﬂgj._]_m: Hew elampa were ingtalled. A1 parts in controlled stores were
incpecked and a1V discrepant mataral rejected.

[ ] 6lack/White C1lppar. T - WMEG?S - ¥07 -
b M or 5 - Log ™ = TWC 5/N DZ2-506 ,
Aperture Correction. Description: Fiight Failure (ST3-B}

Shaﬁl\g Correctian.

Videa Qutput Briver,

5 ::tmt:; klmnttg::::-:g]- Horizantal streaking in pictere pamma when i black stretch.
Dark Current Compensatioa. :

[ Output Valtage Hegulator. Louse
lnput Valtage Pre-Regulater.

Spacecraft Leval

Incorrect shim installed. face plate shim shorted ko graund.

. 1 7 Correctise Aciipn: Shim removed 4nd corract shim installed per ECH-CCTRSO0. A1)
J E:}T::!{E;:c ‘::?; future TVC*s will confarm to thix ECH.
fiﬁ::ﬂ:’ﬁf“ﬁﬁilléﬁ'ii ﬁil:ﬂ:: 10R - A3219 — Leg #0920 - TVC S/M D33-505
. :{};E;Hﬂge Power Supply : Lesgription: :‘:HEH“:E Text Fallure
. ox Leve
Target Prealp'liﬂTr- . Thernal Wac, Awbieat Envirosmnent
1] Beam Curveal Regulator. Yideo Jacked inm whike clip made.

Catkoda Blanking,
a4 Shadlng Wovefarm Benerator.

414 S11 Tube Causa: Defective Transistor Q16 on AS Board.

live Actign: Removed QM6 and replaced with new Lransister, §l6 R-rayed and
a dense particle was observed. Further analysis prowed 1o be a Toose and mekallic
particle. Considered to be ramdom Failure. N

TOR - 44093 = Log #0973 TvC S/H 019-506

Descriplion: Acceptance Test Fallure
Bax Level
Vihration Environaent
Uik Failed "¥ auis vibration, pictvre on monitor all nhite,

a216H - 185E

P 1Y B S



REVISED &-7-AF

FMEA WO __ 2. 3.2

SHUTTLE LCTY
CRITICAL 1TEHS LIST -

CRITICALITY _ 242 SHEET _ 4F  DF _10
FAILUAE HOOE AKD FAJLURE EFFECT
CAUSE QM END JTEN RATIOMALE FOR ACCEPTANCE
malfunctian in the camara to couse {1} Unable to open lens EAJLURE HISTORY
stat Joss of the sctive video sig- iris. Caute; Oefactiva F on the A4 boanl.

3l or vides informakicn bhat will
rovide degraded performance. Com-
seita sync asd vertical blanking

ignals are useable and nat aFfected.

(LN

¢ Cammand Decode Logic.
Conmand Execution Logic.
Canewa Timing Logic.

1 Horizontal Deflecilon.
Vertlcal DeFlaction,
focus Current.
menl. Vertical Alignment.

¢ HlackAwhike Clipper.

Garma Correction.

Aperture Correctian.
Shading Correctinon.
Videa Gutput firiver.

£ Autgmatic Light Control.
aukomatic Gakn Comtrol.
Dart Current Compensatios.

6 ODutput Voltage Regulator.

Inpst Vellage Pre—Regalakar.

Primary Dicillator)

Oriver {sync loss)

Secondary RectiFierss Filters

{change af voltage or lass of

filkering)

High Yaltage Pawer Supply.

Target Preamplifier.

Beam Lurrent Regulator.

Cathade Blanking.

Ehaainﬂeﬂhwtforﬂ Geaerakaer.

1T Tu )

=

ER B

Horizental Align-

{2) Deqradation of plc-
ture centenk.

Horzt Caze:
Loss of mission
cyikical viden.

R -

TR -

TOH -

Corractive ackipn: Product Assurance analysis revealed an gpen tranzisior 07. They
found an extranesus gald bund wira positioned so as to cause a short belbwsen the
hase leads &f the dual branslstaors. Tramsisters with the sane date

code, plus all transistors with diffarant data rodes were X-rayed and ne anona® s
wore found. Coscluded bhat this was a random fallure.

HITaE - Log #1024, TV 5/H DVI-506

Pre-Launch Test Failuré
Box Level

Anbient. Enwl ronment

KSC DR, 20430012

ALC and Gamud conkrpls intermilbent.

Cause:
thry extensive thermal westing.
af right hand camera s11da.

Description:

Pan and tivt operation inlernittent.

Intermitiant operatiom of ALC and Garma commands ceuld nat be duplicated
Istermitbent bilk mokion due o inproper pasition

¢ i ¢ Elides were re—positioned per ECH-CCT 1178, Retest indicated
problen solved.

Returnad TWC 011 Lo YIS far Further evalvation of ALCSGAMMA analmoly.

An146 - vog MOT9 - WL 57K 007506
Descriptian: Flight Failure

Flight 4410

Evaluation Tast

T¥C returned from KSC for evaluation of white streaks in videp ubsewwved during
orbiter flight #1190,

Caysg: Arcing In viciniky ﬁf ground tab of Fare plate of 51T tuba S/H JB294.

Cprrective Actian: Renaved tube 5/ JEPE9 from senspr assewbly, apened TOA-BOBAD,
Log #1105 to track tube; tube returned to vendor.
[nitalTed new kube ¥nlo S&nsor.

A-0148 — Log #1085 - TVC S/ 044-506
Descrigtipn: Acceptance Test Failure

Box Lewal

Thermab-Yac Ambient Envirpnment

Distorted wideo seen on moaitor. Distertion consisted ot two types of noise,
mudulaled and random.
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FHEA HD. _ 7. 3.2

LNIT TiL HLA -
SHUFTLE CCTy DG M. 22oqB19-450G, 5087
£a07060-503

CRIVECAL ITEHS L1%T

CRLTECALITY P-4 SHEET 95 oF 0
FAILLRE E AND FATLLRE EFFECT
;au"msz . OH EHI [TEH _ RATIONALE FOR ACCEPTANCE
nalfunction in khe camara ko cawse | {1} Unable to open 1ens EAILUBE HI1SEORY
tat Tess of tha ackive yideo ﬂ - ) E.;ls,d o ‘i
| or vides infarmatign Lhat w gradatien of pic- \ " .
wide degraded perforpance. Cos- ture content. Cayse: Randow noise is caused by poor grounding of the A9 pre—amp. Hedulated

site £ync and vertical blanking

gnals ara vseable and not affetted.

L
Command Dacade Logic.
¢Comnand Dxecution Logic,
Camara Timiag Llonic.
Harizontal Daflectian.
Vertical Deflection.
Focus Current.
menk. Vertical Aligameat.
BlackNihite Clipper.
Gamma Correction.
Aperture Correction,
thading Cerrection.
Videa ﬂutput orivar.
putomatic Light Cantrol.
Auknwatic Galn Contrel.
park Cyrrent Compensation.

| Outpul Waltage Regulator.
laput Yollage Pre-Aegulater-

| Primary Decillabors
firiver {syn: 1aoas}
Seeondary Reckifiars! Filters
{change of voliwga or Toss of
filtering)

| High Yeltage Power Supply.

| Target Preamplifier.

# Beam {urrent Regulater.
Cathads A1anking.

12 Shading Wavefarm Generatar,

14 S1T FTuba

L

Horizonta) Align—

Morst Case:
Less of misslon
critical wideo.

noise is due to AS board eperation.

T Ramdom poise problem was cured by cleaning the A3 grownd
comnectiong and tha incarporation of ECH DO9485 - redundank wire ground canmeckion
to the A9 pre-amp. Modulaked noise Eruh1am was Cured by ¥ncorgoerating ECH
EI177% ty the A5 bpard which Vimiks the rentral walta o tha AB high valtage .
pover supply. TYC Group numbar was changed Frem 2294B19-506 to 2294979-508.

TOR ~ B-2352 - Log # 1123 VL 5/N 033-5{6

Descriptipa: Pre-Lavnch Tesk Failure

Bow Level
Anbient Envirpament
{Refy ICALZ0062) Koisy video, werkdcal linax with low 1ight lewel.

Lause:
Corrective Action: ECN CCY 1237. Wrikten to add redendant ground laad.

Foor AS pre-amplifier grownd.

FOE ~ B35} - Lag #1150 5N Q42-S0B
Rescription: Acceptance Test Fallure

Baxe Level

¥ibration Envirooment

Yaertical noise patlern present in widen.

Cayse: Poar graund tonneckion on Aqﬂpra-amplifier board thru conduck]ve washers.
i jeg: ECH D-95A4 {Ground wire installatisn) was iastalled in sensor

assembly. This ECN incorporated in all previows wnits presantly lecated at RCA,
and all new build units.

ThR — BA5IB - wog #1134 — TVE S/H Q20-506
Descrigtion: Pre-isunch Test Failure

Box Llewvel

Anibant Eavironmenl’

Problem report #OR.IC53001A

Evaluate video naice problam

Cauge:

Poor grounding for pre-anp. TVYC depended on a mechanical ground cannection.

2=1890G
e 1N et
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FHEA NO. 2. 3,3

CRITICALITY Fd

FATLURL POOE AND

FALLURE EFFECY

— CAUGE

wal fynction in the <pnery Lo cause
wal loze of Lhe actiwe vidoo :.i?-
M1 or videa information that 31
‘avide degraded performince. Loam-
isite syn;: and vertical tlanking

gnals are useabla and not affected.

T

¢ Command Decede Logic,
Command Exmcution Logic.
Canera Timing Logic.

i Harizantal Deflectian.
vartical Beflection.
Fatus Current.
meat. YVertlcal Aligremnt.

| Black/Whike Clipper.

Gamma Corrpction.

Apereure Correstion.
Shading Carreckion.
Video ﬂutput Driver.

+ Automatic Light Contrgl.
Aytomatic Gain Cantrol,

Dark Current Compensalion.

t Output Voltage Regulator.
Input ?n]ta?e Pra=Ragulator.

* Primary Dscillatart
Driver [sync loss)

Secondary Rectifiers/ Filters
(change of voltage or loss of
filtering)

I High Voltage Powey Supply.

I Target Preamplifier.

il Beam Current Regulator.
Lathode Dhanking.

2 Shadiag Waveform Genaraldor.

4 51T Tube

Horizontal Align-

ON EMC DTEM__
{1} Waable to apen lens
iris.
{2} Dagradation of pic—
ture conkenlt.

Morstk fase:
Loss of mission
eritical vldeo.

UHET TuC AWLA
SHUTTLE CCTV WG . 2294919506, 508F
CRITICAL 1TEHS LI3T -
SHEETY i1 | 113 i0
RATIOMALE FOR ACCEPTARLE
EALLURE HISTORY
Corrective Actiga: ECH CCT-1237 was prepared adding redundant hard wire ground.

TDR =
R -

iR -

T -

This ECH was incorporated into TVC S/H 020 and retest indicated problem vesolved.
Thiis ECHN will b& incarparated knto A1t WC's 1n procass.

CU/51 = Log #2002 = Y 5/N 0Z4-508
A0S - dtog AMDGT - TV 5/H D2d4-508
Oescriptipn: Accepkance Test Fallwre

Bax Lavel

Anbiient Envlramnent

White isn epat visable im center of razter. Tube conditioning procedure operated
in ewcess of 60 Hrs. whicth, vedweced spok size to 20-25 IRE. Unit awbhprized Lo
thip to HASASISC For further ¢valuation. The ahove uait rveturned From MASA | Ref.
PR-DR 3C530032) witk the Z0-25 1AE sput.

Cayse: T¥C tube cperated in an unakharized configuration er moda suth as
I1) axtendad auppsura to hri?ht Tight {21 Toss of camera voltages. (3} exposed
in 1ight without lens assembiy

i SIT replaced with new tube. 014 tube sent to R{A-Lancaster
for analyesis. Foend silicon target burnsd. Hop corractive action pozsible on
tube S/H 24386, Tube ko he Tabeled as non-Flight, byt may be used in non-critical
application such as for P Lrainer.

Ca524 - Log #2030 - TVC 044-506
Description:

Evaluatian Test
Box Level
Aubient Enwvironnent

Dutput af high voltage power supply OV with 6.0 Ydc centrol voliapge, should be
appraximately 4 kv intermittent opecatiaon, slight rap on housing will produce § k¥,

Lause: snalysis af Tailure vader Investigation.
Correclive Actipn:
CHi93 - Lag #2042 - TVC 5/H 042-500

HiA

. Flight Failure 575 51F (26). Spacecraft Level
Strlng Tike nater131 ot Tent o TVC noliced #n video prnsentatiuﬂ. 2150 hovizontal
noise 15 present in culput wviden.
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UN1T TYL/HLA
FMEA HO. _ Z.3.2 CSHUTTLE CCTV G MO, 7704B]0-506 508F
CRITICAL ITEHS LIST 2307080-503

CRLITICALITY 142

SIEET a] 0F

. |-

FAILIME HODE AND

FAILURE EFFECT
—DH IHB ITEM

RAT[OMALE FOR ACCEPTAMCE

malfunciian in the camerd tn cause
utal Toss of the ackive video =ig-
al or widea infarmathon that whl
ravide degraded performance. Com-
peite sync and vertical hlanking
ignals are us¢able and aot affected.

e
2 Lowniand Decode Logic.
Command Execution Loglc. .
Camera Timing Logic.
1 Horlzantal Deflectien.
Yertical Deflsction.
Focus Cwrrent. Horizoninl Alige—
ment. Wertizal Algament.
1l Black/White Clipper.
Gamma Correckion.
Aperture Corrackioo,
Shading Larrection.
Yiden 3utput Privar.
15 Aubtomalic Light Conktral .
Aubomatic Gain Control.
Dart Current Compensation.
Ab Quiput Voltape Aegulater.
1nput Yoltage Pre-Regulater.
Primary Decillators
Driver (sync loss)
tacandary Rectifierss Filters
{change of woltage or loss of
FH1teringd
AR High Valtage Power Eupply.
A3 Target Freamplifier.
ALD Beam Curreat Hegulator.
Cathoda @lanking.
g12 Shading Waweferm Generator.
AVq 81T Tyba

i

0236

(1) Unable ta open Vans
irixg.

(?) Degradation of plc-
ture content.

Rorst Caga:
Loss af mission
eritical yideo,

EAILURE HISTORY

Coyse: Skring like material was found om Face oF SIT tubs and could nat be
determingd whers it coma from. Horizeatal noise ceuld mot be duplicated.

i 5tring rewoved with small brusk., This is the firsl reported
instance of such Eontauin:t1nn. Horizonkal raisa in vidas as reported could nok
ha dut11:ated guring % days of thermal crclin? and thermal wvacwum testing, The
probable causa of the video noise was axtarnal to the TVE and wnknown at this time.

2-1091 FUTN g '
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UNIT VLA
FHEA WO, _ 7.3.2 SHUTTLE CETY DWG WO, £294019-506 . S08S
CRITICAL INEMS LIST ) 20yaga-soy 00
CRITICALETY 22 | ? SHEET __ 14 = OF _10
FALLURE EFFECT -
AT Mo A0 OM EMD ITEH EATIONALE FOR ACCEPTAMCE
nalFusction #n Lhe camera Lo cause | {1} Unable to open lens DPERATIONAL EFFECTS
Lal loss of the active video slg- iris.

| or widea Infoarmation that will
wide degraded performance. Com-
sita sync and verlical blanking
anals are wseable and not affected.

Coontiand Decode Logic.
Lamand Executyon Logic.
Camara Timing Logic.
Horlizontal DefYectian.
Vartical Deflectian.
Fucus Current. Harizontal AYign—
ment. VYertica) Alignment.
Blach/White Clipper.
Gaors Carvpction.
pperture Correctian.
Shading Carraction.
Vigan Dutpul Driver.
Bukamatle Llght Conkral.
Agtomatic Bain Conirol.
Oark Current Compensation.
Output Yoltage Regulator.
Input h'all.afe Pra—Ragulator.
Frirary Oscl1laktor/
briver {sync Toss|
Sacondary Rectiflerss Filtars
tchange of woltape ar lass of
fYteringl
High VYoltage Power Supply.
Targat Freanplifier.

} Beam Cuorrent Regulator.
Cathade Blanking.

! Shading Wavefore Generator,

} SIT Fube

(2) Degradelian of pic=
ture contant.

Horst Case:
Loss of mission
crltical vidan, .

Lass of videp, Possible Voss of major mizssion objectives due to Joss of AMS camaras

or other requived cameras.

CREW ACTIDNG

If possibla, continue AHS operations using alternatlve »lswal cwes,

CREW TRAIN[HG

Crevw shauld be Lrained to vie passible aVlternatives Lo CCTV.

HISSEON CAHSTRAINT

Whera possible, procedures should be designed 5o they can be accomplished withaut

CC1v.



