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CRITICAL TTEMS LIST FAGE 1
CIL ITENW 1 FR0D-B-I1 71 PREPARED : GSME PELIAETL]TY
FMEA CODDE : FAOD-Bu B)  APPROVED :
COMPONENT = OGO RIV POSITION SEMSOR INTERFACE 3 DATE HE R LAY
FART NUMEER = RE1493 103 REVISION/CNANGE s -001rD
SYSTEM/SUBRSYSTEM - CONTRMLER/F200 113 EFFECIIVITY : -5
FALLURE MOE : FAILURE OF THE POGO RIV POSEVION [NDICATOR INTERFACE 10 THE OFEW DR CLOSED POSITICM 123 MHAIAAD REFEREWCE: ; BEE LISTINGS mELOW
USRS oo AR 1A < T & =72 =S
FHASE | FAILURE DESCEIPTIONSEFFECT F CRITICALITY |
[ |rl.|ull£ OF THE POGD RIV PORITION INVERFACE WLYHIN WOMITOR LEAITE REHATS [N LOSE OF START IwiNIT PROTECTION, LOSS OF | 1R
5-2 |'I'EH[|‘.:I.E DURENG STAAT DUE TO WOTP OWERSPEED MAY RESIET IF RIV FATLLHE TO OPEM LS MOT DETECTED. HAZAND REF: BME-CIAL,
ME-CEP A
RECUMOANCY BCREEN9: CIMTROLLER SYSTEN - WALYE STSTEM: tWLIKE RECUNDANGY
3 PASS, REDUMDANT HARDWARE LTENS AFE CAPAHLE OF CHECKOUT DURFED NOEMAL GEQUND TURNARMIMD.
s FAIL. LOSS OF A REDIMDANT WARDWARE |TEM 3% WOT DETECTABLE OURING FLIGHT.
Cz PASS. LOSE 0OFf REDLBDANT HAADLARE ITEME COULD ADT RESWAT FROM A SINGLE CREDIBLE EVENT. ‘!
t
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F200- -0t |

JCIL 1TEN:
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CRITICAL |TEWS LIST

BESIGN

B e e e e e T T T TN I EEA e R R ERRd e e m - e - mmmmm———m—— =

MDT DEMODULATOR FAILLRE (1)
2 KHE EXCITATION FAILURE €27

|ALL CMUSES:

IR

QUTFUT ELECTRONICS:

Bdd s ammmmmc=mrsarmrEE T AR

TRE FOGO RIV PDSETION SEMSOR [N1FRFACES ARE REQGUMDANMT (1). A FACLURE MRIST OCCLR 1M EACH COMTAOLLER CHANKEL (MU TIPLE
FAILUREY TO CAUSE LOSS OF FUNCTIDN (2], THE COWTROLLEA CWITH SGFTWARE) |5 CONFIGURED TO DETECT AMD RESPOMD FRDPERLY TO
QUT OF QUALIFECATION LIMIT FAILURES, PMPLEMENT THE APPROFRIATE REDLMDAMEY MAMAGEMENT RESPCNGE, AND CDMMAND A SHAFE
ENGINE STATE WHEN COMTROLLER REDHMIDAMCY IS LOST €2). HOWEVER, TEE CIMTROLLER (MITH SOFTWAREY (% NOT CAPABLE OF
DETECTING DR RESPOMGENG TO A FALLURE WHILH RESULTS 1M THE LEMITS BEING WOMITORED FAILING WITHIN ENGIHE REPLENE LIMITS
DR WITHLIN WORMAL ENGIWE OPERATING CONDITIOMS (2],

ELECTRIEAL, MECHAMECAL, AND ELECTROMECHAWECAL PANTS FOR TRE CIMCUITS INVOLVED IN THLS FUNCTION HAVE @EEN SELECKED FROM
THE CLASE & O EDUEYALENT APPROVEC PARTS SELECTION L187 (1], QUALITY ASSURANCE AND SCNEENING REQUIREMENTS FOR HIGH
RELIABILTTY NICROCIACUITS (23, AWD THE SFECTFICATION CONFROL DARWING FOR MICROCIROUITS, MONOLITHIC SILICON, AND
TRANSISTOR -TRAMSISTON LOGIC CTTE) FRMILY OQF DEVICES (3). PRIOR TD [WSTALLATION OH THE CAMD RSSEMBLIES, COMPONEATS ARE
SUEJECTED TO A BURM-1M FENICO WHERE PANTS ARE ENERCIZED AT TEMPERATURES I[N EACESS GF NDRHAL CONTROLLEA OFERAT ING
ENVIROWMENT, 8UT LESS THAN CONPOAENT MAXIWUM SPECIFEEG DPERATING EMVEROMMENT, T SCHEEN FOR INEAMT HOATALITY [471.
ADCITION TO THESE RECUIREMENTS, ALL COMPONENTS ARE DENATED FROM THE MAKIMUM RATIWG AT DPERAT ING EXTREMES [5).
CLEANL IMESS AND MLL PROCESSES USED DURIME MANUFACYURE ARE COMTROLLED BY SPECIFICATION NEDUIREMENTS 45).

THE CONTAOLLEW DESIGN MEETS ALL CEP FAIL -OFENATE/FAILSAFE REQUIAEMENTE FOR THIS FRILURE MOOE 1%, REMINDANT COMTROLLER
CHANMEE FUNCTIOMS ARE PHYSICALLY SEFMRNIED WITHIN THE CONMTROLLER KOUSING ¢23. CIRCUITS ARE DESICHED TO PREVENT
BRIDGING (2}, ALL EEE FARTS ARE REQUIRED TO WAVE CONFORMAL COATING, AMD INTERWAL WIRING IX INSLULATED TO PAEVENT SHOGT
CLATUI TS FADM CONDUCTIVE COMVAMINATION (3), MLL ELECTRICAL COMPOWEMTS ARE CDMTALRED WITHIN THE CASE STRUCTUEE WHICH 15
PRESSURIZED MITM A POSITIVE PRESSURE IMENT GAS BACKFICL TC FREVEMT COMTAMINATION t23, WHERE APPLICABLE, ELECTROMAGNEYIC
INTERFERENEE SHIELDINE 15 FROWIDED ANMD CIRCUIY TMTERCOMMECTE LISE TWHETED PAIR WIRLMG 427, ALL CIRCULT CANGS ARE KEYED
Td THEJR RESPECTIVEC COMMECTION LOCATIOMS 10 PRECLUDE [MFROPER INSEALLATION [2]. FRAMP CLANPS ARE UTIL1ZED TO PRECLIDE
YIARAT]ON JMPLCED CARD FALLUBES (2). DESIGH OF CIRCULT CARDS AMD DETENMINATION OF COPPER PATN TRACE SPACING, WEIGHT,
AND WIDTH 15 CONTRMELED BY SPECIFICATION {2). EACA UNMIT {PROCUCTEON AND RECTCLEY 15 REGUIRED 1O PASS A FUNCTIONAL
[ACCEPTAMCE TEST UMDER ENVIRONFENTAL COMDITIONS BEYOND THOSE $EEM OUR [N NORMAL FIERD OPERNTION WETHOUT DECRADATION OF
{HARDWARE LIFE EAPECTAACY [2%, A WOEST CASE CIROJIT AMALYSIS WAS PERFORMED TO VERIFY NONIMAL OFERATION AT SPECIFICATION
ILIIIITE {4}, AN AMALYSES WAS PERFORMED 8Y HOMEYMELL 10 ASSURE NI SIMGLE POINT COMPONERT FAILLRES ARE INHERENT TO THE
|EOMTNCLLER GESIGR €5).
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April ¥5, 199 CRITICAL ITEWS LIST PAGE 3
ICIL ITEM:  F20D-BW-01} DESIGN | DCHUMENT WEF .
DESICN OUAL LFICATION TESTIMG OF THE COMTROLLEM ASSEMBLY WAS BEEM PENFORMED IMCLUDING: FAULT TNSERTION TESTINE €13, {11 IRBL0rTRER
ASSEMOLY THERMAL CYCLIMG (2), EASE AND ASSEMBLY VIENATION TESTING {13, ELECTROMAGMETIC TWTERFERENCE ANO SUSCEPTIBILIEY TRELARO02
| TESTING (&), ACOUSTILAL MOISE TESTING {5), CASE ULTIMATE PRESSURE TESTING {4), AND ASSEMELY NREAK OPEN INSPECTION [7]. TRILOAAZSE
TRILOMAZS Y
{2) RA0AG203
| _ ' 5000207
(3] WREGH0204
© TRI40B0P0S
TRIL0A0 208
TRE40ATEHS
| (&) TR3COB0209
| (5 TAISCEO2TH
| | 18} TRY&DASD2T
| 171 TRILAA5022
'
|
I
I
{CIL [TEM: F200-BK-t1 | INSPECTION AKD TEST
______________________ B e e e e e e e e mam e e me e e e e e e oo emn m e e e e e s
| POSSIRLE CAUSES | SISMIFICANT CHARACTERISTICE | INFPECT IORCS 1/ TEST(S) | BOCIMENT NEF.
_--------.....-----_a—-|.--,..-.-.1-.....-.-......a.a..------.-.-.-.-.-nj---------a_--.-.....-......;______-............_.‘______._-----...-1-....__.a____-------.1-.-...-.-.-----—f-.........‘_;________--—-----
JaLL causgs: |rE4% - COMIROLLER | [RE 1453
)
| RSSENNLY |NFEGRITY |CLEAML INESS REGUIREMEWTS ARE YENIFIED PER SPECIFICATION DURING MAMUFACTURING OF TRE |ro14w3
| | [CTNTEOLLER ASSEMELY. ' |
! I
[ENYIMOUMENT COMTADCS CTENRENATURE, WUWIDLTY) ARE EWFIRCED DIft[NG ASSEMBLY AND TESTIWE PER |DSHERTTA
{ |SPECIFICATION REQUIREMENTS, |
I I :
| [TO PREVEN] COMPOMENT DAMAGE, STATIC ELECTRICAL DESCHARGE POTEMTIAL [S COWTROLLED DUNING |osEERSTTAY
{PAMUFACTURING PER SPECIFICAFLON REOUIREMEMTS, |
I I
HATERIAL IKTEGRITY IMATERIAL [NTEGRITY IS VERIFIED PER SPECIFICATION REGUIRENENTS. |wcies3
I I

Goe - 4
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|€IL ITEN: F20D-EW-0% |

| POESIBLE CAUSES |
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CRITICAL TIEMS LIST

INTEGRITY OF ELECTROMILS

| WELD AMTEGATTY

PAE-LLOSEDUT TESTING AND
[NSFECTION

*

FALE &

LI

THSFECTION AND TEST

¥ S T T E R T S S S T E R A e - e mE r rE EE N E R E R AR A R oy R E N R RN R A e - m— - wEa L .

S1CHEFICAMT CNARACTERISTICE |

AR A Ak R R ey e T F N R N N R R R RN R e o e - T T E T R N EE RS A R AL AL L RN AN RS E R R R d - R N R N RN e e e

INSFECTT1ON{S )/ TEST (5}

|PROTECTIVE FINISHES Awb MATERIAL SELEC: M TO FREVENT DEFATMENTAL EFFECTS FADM
|EMVERDNMENTAL ENPDSURE, STEHESS CDEROSION, AND ELECTROLYTIC COPROSION ARE WERIFIED PER
SPECIFICATIOM RECUIREMENTS,

FLAMMARIL! TT REQUIREMEMTS ARE VER]FIED PER EPECIFICATION NECUIRENEMTS.

THE FOLLOVING PROCESSES ARE VERLFIED PER SPECIFICATIOH DURING MANLFACTUR ING DF TNE CARQ
ASSEMELEEE) :

= COMSTAUCTIEM OF PRINTED CIRCUIT BOAMDS,

INSTALLATION OF TEMMINALS.

= PLASTILCS AMD tLASTOMERS FOR ELECTRONIC EUCAPSLILATION,

= SOLDENED ELECTRICAL CDMMEETIOMS.

= POST-SOLOERING INSPECTION FREE OF SFLATTER AND COMTAMINATION.
ELECTAICAL BONDING.

COMPONENT LEAD AMD INVERTOMMECT [ONH BATER[AL SELECTION.

FREE OF CONTAMIMATION AFTER COMFORMAL COATING.

ALL WELDS ARE VERIFIED FO DRAWING AND SPECLFICATION REQLIREMENTS.
THE FOLLOWING TESIS ARE FERFONMED A1 THE CARDSCOMPOMENT LEVEL DURINE MANUFACTURENG:

|

| - PARTICAL IMPACT NOISE PETECTION {PIMO) TEST OM HYERLZ WICROCIRCUITS AND GAYIVY TYPE
DEYICES.

* ULTRASOMIC ECAN TEST FOR DELAMIMATION CERAMIC ON CAPACITOMS {CKADS AMD (XROS),

= BURN-|R PEAYIE FOR ELECTRICAL PARTS.

= FNSLULATEGH RES[STANCE AMD COMTIMOITY TEST.

- SIELECTRIC WITHSTANDING VOLTAGE.

- FUNCTIOMAL JEST.

- X-RAT OF COMTROLLER INTERMAL CABLES AMD WIRES.

| DOCLMENT REF.

L S e L L TR pt—

RC140%
MSFC-SPEL- 250

fac1iex

RLIODOS
EL 10007
kt 10060
kL1000
L i0any
1453
FNDIREE
RC1493

IR LL N

[oSHEEIFTAL

DSHEASTTAL
| d5mT3T2R

[USHGERTINI
|oshGEaTFRY
[bEHEEATZAL
[OSHGEITTAL




AprlL 15, 1994 CRITICAL ITEMS LISt PAGE 5
|eIL 17Em: F200-8M-01 | INSPECTION AND TEST
P R R e L L L L L L L L LR T T e e N L L I T T T T T e b L L L L T
1 POSSIME CAUSES | SIGMLFICANT CHARMCTERISTICS | INSPECTIOM(5)/TEST(S) | MOCUMENT REF.
P T T I T T T T L b L ISl TP e
| |THE FILLOMIME INSPECTICMS ARE PERFORMED OM THE COMPLETED ASSEMBLY FRION 70 FIMAL CLDSURE:
[ I )
| | - INTERMAL AND ENTERWAL CLEANLINESS, |Rc1iqs
| - CARD BIMENS|OMS ARE YERIFEED AT CARD RSSEMELY. DSHGEEITTA
| - CHASSES CAVITY JUSPECTION FOR COMTAMIMATION. RE1493
| - FLECTHICAL IWTERFACE CDMMELTORS. [Re1:e3
i = CARD ENSTALLATION AMO CONFIGLRATIDN AT, | PSHEESTTR
| - COMFOEMAL COATING DF EEE PARTS. A5MI938
1 |
|ACCEPTANCE TESTS THE FLOUINEG TESTS ARE PERFOAMED BY HONEYWELL DURIWE ACCEPTANCE TESTING: |
| )
| - NERMET|C SEAL AME FRESSURIZATION PORT LERK TEST. RE1453
| - FUMCTIOWAL TEST [MCLUDING: [ Tug 1121
I « (UTPUT TWTERFACE, ©|ecravs
= CHECKMJT, rC1493 |
- DPERMATLCH, |RC149E |
- COMTROLLER CHECKOUT. [RC1LTS
':" | = WIGN TEMPERATURE DFERATION. JRC1G9%
k3 ~ LDW FEMPENATURE OPERATI(N . [nc1i
o - YVIBRATION TESTING. RE1493
™ - FIMAL FLUMCTIOMAL TEST. ) RCI4OS
HOF FIRE ACCEPTANCE TESTING CORTROLEER OPERATICH 1S WERIFLED THMRDUGH EMEIME HOT FIRE RCCEPTANCE TESTING. rLadsA1
{GREEN WM}
HERMETIC <EAL INTEGRLTY INTERMAL PRESSURE 15 WEONTTORED DURING CONTROLLER CFERATION. DRSO 61 ANG. 050
FLIGHT FLOW TESTINWG THE FOLLOWING TESTE ARE PERFORNED DURIMG FLLESHT FLOW VEHICLE FROCESSIHG ANC AFTER ANY
KALNTENAMCE 0R REPLACEMENT: .
I I |
| - COMTROLLER CHECKDUT. OMRSD Yi 1AND. 005
- BEMSOR CNECWODUT. ORRED viilAao0. 010
= SELF-TEST. CPE4RODOA
I [
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[Clo 1tEm: F200-BY-01 | INSPECTIGN AND TEST

m A AR e e e TEtEErTAEIEEI IR mmsmmmmemmmmaaEEEE L

| POSSIBLE CAUSES | SIGNIFICAMT CHARACTERISTICS |

B c e m e m o mE R R EE—a .

INSPECTIONLS 3/ TESTYE) f

DOCAMENT REF,

N NN e e e EEA RN g e - rmafEeERd i —arrmmea_

|PRE-FLIGHT CHECKDWT |THE FOLLOWING TESTS ARE PERFORMED DURING LAUNCH COUNTDOWM [LAST TEST}: {
I |

[ovmzn spOFAN, 213

TN L R e e e e e e s aEEEmETAfREAc e m e mmmm - EEE EEEE LN o - rTTEIEEEEA— o ———nq o

| - PRE-CAYO LOADING CHECCOUT INCLLD NG CONTADLLEN AND SENSORS.
| | - sELF-TEST. fer40sRanDR
I I I
' !
FAILLRE HISTORY: COMPREHENSIVE FAILURE HESTDRT DATA |5 MAINTAINER IN THE PRDBLEM REFORT ING DATARASE (PRAMS/PRACA).
REFERENCE: NASA LETTER SA21/83/300 AMD ROCKETOTME LETTER BPRCDO7A1. '

OPERATIONAL USE: NOT APPLILABLE.
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