hpril 15, 1996 CRITICAL FIEMS L5t FAGE 1
13 CIL ITEM ! F200-BT-0Y ) Tl FREPARED * SEME RELIABILITY
2y FMEA CDDE t F200-87 81 APFROVED :
3 COMPONENT 1 CONTROLLER CNANHEL 21 DATE = DG- 190
L) PART HIMALR : RE1491 W1 REVISION/CHANGE = -001/0
53 SYSTEM/SUBSYSTEM : CONTROLLERSF2D0-XN 1) EFFECTLKITY : -5
83 FAILLSE MDDE : FAILURE OF THE COMTROLLER CHAWMEL [0 COMTROL THE EMGINE 12) MAZARD REFEREWCE: : SEE LIS1INGS BELOW
13) CceD # :m.&'{. D' 1__.‘2_-;_15"‘

| PEREE | FAILURE DESCRTPTIDNSEFFECT : | CRITICALITY |
| H [FATLURE OF BATH CONTROLLER CHAVMELS RESULTS [% A PHEUMATIC SHUTDOWW. CONTROLLER INITIATED PNEUWATIC SNUTDOMN. MISE1ow  } ® [
| §-2 [ABORT.  (4EE QPERATIOMAL USE. ) [HAZARD REF; HE-C4M |
| I I HE -7,
| [MEDUNDANCY SCREEWS: COWTROLLER SYSTEM: LIKE REDUNDAWCY | NE -BéH, |
| [ EEEEEEEEEEEE R NE-07H, |
| I ME-CH.
| |n: PASS. REDUADAUT BWAROWWRE LTEMS ARE CAPAELE OF CHECKOUT DUNING MORMAL GRDUME TLERNAROUNG :
| |u: PASS.  LOSS OF A REDUMDANT HARDWARE [TEM IS DETEETABLE OLRING Fi1GHT.
] It: #ASS. LOSS OF REMINDANT HARDMANE ITEMS COULD NGT RESULT FROM & SINGLE CREDIGLE EWENT.

| .

| 1R

L] |[CHAMMEL & WATCHDOG 1IMER TMES CUT CAUSTNG CHAKMEL A OEU/CEE DISCUALTFICATION. IF WATCAROG TIMER FAILURE OCLURS OURING IAZARD REF: HME-GiM

| 4-3 FIE SEQUENCE CAUSING BFISSIMILAR CAAWMEL B TE MEMGRIES, RESLLTS IN SELF CHECK PAIR INTERRURT AND DISCLALIEICATION GF

|EHﬂ-H1'IEI. B DEUACIE.  FHEMATIC ENGINE SHUTDOWM, MISS|GN ABONY,. [SEE OPERATIONAL USE.]

| |REDUMDANCY SCREENS: SINGLE POINE FATLURE: W2A.

———————t —
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April 15, 1996

|cIL tTEmM: F200-AT-01 |

g6l -4

CRITICAL ITEMS L1%T PALGE 2

CESIGH

|lLl CAUSES: DIGITAL COWPUTER LUMIT ELECTROMICS 1)} COMPUTER [NTERFALE ELECTROWICS (23; INFUT ELECTRONICS ¢3); OUTPUT
ELECTRONTCS C4); POMER SUPPLY ELECTRONICS (5}

THE COMTRACHLER COMTAING REDUMDAMT DUAL SELF CHECKIMG PAIR PROCESSOR OCU'S {13. & HALT OF BOTH OOU'S (MULTIPLE FAILURE)
|RESULTS ¢ A CONTROLLER INTIATED FWEUMAT|C SHUTDEMM (21, THE FOLLOWING DCUSPOMER SUFPLY ELECTROMICS [PSE] FINCTIONS
|ARE VERIFLED OM A CONTIWUOUS BASIS DURING CONTAGLLER SELF TEST: PROFER DCUSPSE OPEMATICON, AND PROPER COMMUMTCATION W1TH
[€AMD OPERATION OF) THE IN CNANKEL COWPUTER INTERFACE ELECTEONICS/ INPUT ELECTRONIG/OUTPUY ELECTROMICSS (CIEFIESOE), AMD
PROPER COMMMICATION WITH [ANT OFERATIDW OF) TRE CROSE CHAMMEL OLU/RSESCIE/IE/DE (2). THE CONTROLLER (WITH SOFIWARE)
15 COMFIGINED TQ PETETT AND RESPOSD PRODFERLY TO OUT OF QUALIFICATION LINET FAILULRES, IMPLEMEMT THE AfPROFRIATE
REDIANOANCY MANAGEMCNT EESPOWSE, AND COMMAND A SAFE ENGIWE STATE WHEN COWFROLLER REDUNDAMCT 15 EOST {2).

ELECYRJCAL, MECRAMICAL, AMT ELECTRDMECHANILAL WARTE FOR THE CIRCUITS IWWOLVED EN THIS FUNCT1OM HAVE BEEN SELECTED FRON
THE CLASY 5 DR EQUIVALENT AFPROVED PARTS FELECTION L15Y (1), RUALITY ASSURANCE AND SCREENTNE MEQUIEEMENTS FDE HIGH
RELIABILITY HICEQCIRDUITS [21, AND THE SPECIFICATION COMTROL DRAWING FOR MICROCIRCULTS, MOMDLITHIC STLICON, AND
TRANS|STOR-TRANSISTOR LOGIC {TTL) FANILY OF DEYICES ¢3). PRIOR TO IMSTALLATION OM THE CAND ASSEMBLIES, COMPONERTS ARE
SURJECTER 10 A IURN- [N PERIOO UHERE PARTE ARE EXNERCISED AT TEMPERATURES IW EXCESS OF MOMMAL COMTROLLEW DPERAT INC
ENYIRONMENT, ST LESS THAK COMPONENT MAXIMUM SPECIFIED OFERATING EMVIRCMMENT, TO SCREEN FDE INFANT MORTALITY {5). 1w
ADGITION 10 THEEE REGUIREMENTE, ALL COMFOMEHTS ARE DEAATED FXOM THE MAXIMUM RATTHG AY OPERATING EXIREMES §5).

CLEAML IMESS AMD ALL PROCESZES USED DURING MAMUFACTURE ARE CONTROLLED BY SPECIFICATION REQUEREMENES {5).

TNE CONTROLLER DESIGH WEETE ALL CE]1 FAIL-OPERATE/FAILZNFE REQUIREMENTS FOR THIS FAILUNE MOUE (1). NEDUNDANT TOMTROLLER
CHNAMREL FUNCTLOWS WRE PHYHLCALLY SEFARATED WITHIN THE CONTRCLLER HDUSING (2). CIKCHITS ARE PESIGHCR TO PREVENT
BAILGING (2), ALL EEE PARTE ARE MECUIRED TO BAVE CONFOWMAL COATINE, MND INTERRAL WIRING |5 JMSILATER TQ PREVENT 3HORY
CIRCUITE FROM LOMDUCTIVE CONTAMINATION i33. ALL ELECTRICAL LDMPONENTS ARE EONTAINED WITHIN THE CASE STAUCTURE WHECH 18
PRESSURIZED WITH A POSITIVE PRESSURE [NERT GAS BACKFELL TO PREVENT COMTRWEWATION (2). UWENE APELICABLE; ELECTROMAGHETIC
TNTERFEREKCE SRIELDING 15 PROVICED AMD CIRCUIT [RTERCONNECES USE TWISTED PAIR MINING (2). ALL CIROUIT £ARDS ARE KErED
TO THELN RESPECTIVE CONWECTTON LOCATIONS TO PRECLUDE [MPROPER INSTALLATION (23, RAMP CLAMPS ARE UTIL1ZED TO PRECLUDE
VTORATION IHOUCED CARD FAILURES (23. TDESICH OF CIRCULT CARDS AND DETERMINATION OF OOPPER PATH TRACE SPACING, WEIGHT,
|ARD ULOTH 18 COMTROLLED BY SPECIFICATION {27. EACH UNIT (PRODUCTION AMD RECYCLE) 15 REQUIRED TO PASS A& FLWCTIDMAL
ALCEFTANCE TEST tWDER EWVIACHMENTAL COMDITIONS BEYOKO THOSE SEEM DUWIAG WOSMAL FIELD OPERATIOM WITHOOT DEGRADATION OF
|HARDWARE LIFE EWPECTAKCY (2). A WORST CASE CIRCUIT AVALTSIY WAS PERFORMED TD YERIFY MOMIMAL OPERATECH AT SPECIF ICATION
JLIRITS £6). AN ANALYEIS WAS PERFORMED BY NOMEFWELL P ASLUNE WO SINGLE POLNT COMPDMENT FALLUNES APE INHEAENT To THE
JCOMTROLLER DESTGN {53,

I

I
I
|
[
]
!
|
|
I
I

OODUMENT REF,

e e L e B

£1) HOMETUE| L BLOCE T}
FMER YO L1

€2} FMEA WOL LAC
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April 15, 1988 CRITICAL [TEMS L1E1 PAEE 1
|eiu LTEM: F200-AT-01 | DESIGH | DOCUMENT REF.
| DESIGN CUALFFICATEON TESTING OF THE COMTROLLER ASSEMHLY HAS GEEM PERFORMED LNCLLDIMG: FAULT INSEATION TESTING {11, {11 TRIRLTO2A2
ASSEMELY THERMAL CYCLING (2}, CASE AMD ASSEMALYT WIBRATIOM TESTING 3), ELECTROMAGNET|C INTERFERENCE AND SUSCEPTBILITY TAICDBOZ02
TERTING {47, MCOUSTICAL WOISE TESTIMG (5), CASE LLTIMATE PRESSURE TESTING (&), AMD ASSEMELY BREAK DPEN [MSPECTION [T} Telakazse
TEIOBAISD
12) TE3M0A00Y
YEISAA0207
(17 IE350A80208
- TR3R0A0205
TR3S080204
TRIMA TR TR
(4 TRILGEDZD9
I'5] TR3A0MDZ10
1G] TRI&GEID21
I (T) TRE4085022
|C1L 1TEW: FA00-BT-01 | INSFECTION AMD TEST
mmmEr o T wr o m e = e m e A S A LR AL - N L KA N E R RN N R N N N W R TN = T = e e e e e e e e e e e e e e e e e el L LA AN N LN EE N I EEE I ANl IEFE I rE I ErEEESrIEFrTEYTS TS - -
| POSSIBLE CAUSES | SICHIFICANT CHARACTERISTICS | INSPECTIONEE b/ TEET(S) : | DOCUMEMT REF.
maammTrwa rwarrmEnr e m i- R -imi AL EEEE  mmamEEEmEEwr e wE P = = == = = e e mm e M e e m e e m e mm e - mm- -ALiALIEALILEE S FEmEEEEEEETIErATITEICCTTIdE Crems AT —-m- oA dnam
ALl CMISES: |HE1&95 - COWMTACLLER | |RE NAS3
I | I
| | rsSEMBLY THTEGRITY |I:LEA.III..'IIIE55 REDUTREMENTS ARE VERIFIED PER SPECTFICATEON CURINEG WAMUFACTURING' OF THE RC1593
| | |CONTROLLER ASSEWBLY . |
I | C
1 |ENVIRONMEWT CONTROLS CIEMPERATURE, HUMTDITY) ARE CMFORCED PUR[MEG ASSEMRLY AND TESTING PER IMHEEWTM
|SPECE FICATION REDU|REMENTS.
n |70 PREWENT COMPORENT DAMAGE, STATIC ELECTRICAL DISCHARGE FOTEMTIAL [5 COMTADLLED DURING  |DSNGA9TTAI
. IUFACTURING PER SPECIFICATION NEQUIREMENTS.
sl
g WATERIAL INTEGRITY {MATERIAL IMTEGRITY 1S vERIFIED PEN SPECIFLCATION REQUIREMENTS. RC1EES
|. -

1




spril 15, 1994 CRITICAL 17EMS L |5T PAEE §
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JCIL 1TER: F200-BT-DY | INSPECTION MND TEST I
.-_.___.__--_-.-.......4.-“_.--__.-.........._._-_-__..-.-.....‘..___.__--_--,...-.....-..u---.."...-‘_._...-......“_.__,_,............______..,_,___"_,__“ e cm e
| POSSIBLE CAUSES | EICHIFICANT CHARACTERISTICS | [HSPECTIONCS ) /TEST(S) | DOCUMENT kEF,
,,..........--....--.___-1.—-.....-...----.---—-a---—.f.-----a*---------—-----------—-----—--1-----------a-a--—-------au----—-——----a--------—-1----------a—-+---------a—v---.__,..._-_.
[PROTECTIVE FINISHES AND MATERIAL 4ELECYOON TO PREVEM! DETRIMEMTAL EFFECTS FAOM RC14DT
ERVIRCAMENTAL EXPOSURE, STNESS CORROSION, AND ELECTROLTTIC CORROSION ARE VERIFIED PEM MEFC-SPEC-250
EPECTFICATLON REQUIREMENTS.
FLAMMARLLITY RECHEREMENTS ARE VERIFIER AER SPECIE(CATION REGULREMENTS, RCILDT
INTEGRI¥Y OF ELECTROWICS THE FOLLOWING PROCESSES RRE VERIFIED FER SPECTFICATION ZURING MAMITACTUNING OF THE CARD
ASSEWBL [ES:
I
- COWSTRUCTICN QF PRINTED CIRDUIT BOARDS, AL 10635
- IWSTALLATICH OF TERMIWALS, _ RL1CDG7?
[ - PLASTICS AMD ELASTONEAE FON ELECTROMIC ENCAPSULATION. |rL1DODY [
M [ - SOLDERED ELECTRICAL COWMECTIONS. |Re 1000
' | - POST-SOLOERING IWSPECTEDN FREE OF SPLATTER #ND CONTANINATION, " |re 1000w
o | - ELECTRECAL #0MDIHE, : |fc14%3
N | | - COMPOWENT LEAD AMO INTERCOWMELTION MATERIAL SELECTION. |asHD3ves
| | « FREE OF EDMTAMINATION AFTER COMFORMAL DOATEMG. : RC 1623
I 1 '
|VELD INTEGRITY [ALL WELDS ARE VENIFIED 10 ONAWING AND SPECIFLCATION REQIRENENTS. [LIRLLR
; _ [
|PRE-CLDSEQUT TESFING AND | THE FOLADUINE TESTS ARE PERFORMED AT THE CARD/COMPONENT LEVEL DURING MAHLFACTURING: | !
| IMSPECY IDH | |
| - PARTILAL TMPACT MOISE DETECTION (PIND} 1EST Od HYBRID WICROCIRCULTS AMD CAVITY TYFE  |DSHGROFTA1
| DEVECES. | l
| * ILTRASDMIC SCAN TEST FDR DELAMIMATION CERAHIC OM CAPACITORS €CKROS AMD CiBOS). |oshaRy TR
| | - BRM-1N FEAIOD FOR ELECTRICAL PARTS. fRIM03028
| - JHSULATION RESISTANCE AWD COMTIMOITY TEST, ; |osueaoFiAd
| - BIELECTRIC WITHSTAMDING VOLIAGE | psuGEFTTAY
| - FLMCTEONSL TEST. - |DEAGRRTTAY
I * X-RAY OF COMTRELLER [NTERWAL CARLES AMD WIRES, |osHcavETAY
| | f l




Aprll 15, 1996 CRITICAL ITEMS LIS1 PAGE &
It ITEW: F200-BT-B4 | IBSPECTION AND TEST
_.‘_____....-..___,.,.....4..-_......‘_..___,,...........-----........____-...---._--.--.--____-------.-_—---.--a._.--r....-----...-.;._____-—.-.---...-a_-.-.---.--a_—----.-----..-_.".__..‘_
| POSSIBLE CAUSES | SIGMIFICAMT CHARACTERISIICS ! IWSPECT IOW(S) S TESTLS) | BOCIMENT REF,
-----.-------------..-+-------.--a--—'-.-----u--—----+--a----...-..-._--..---“-._,....u---,.-...----..,.‘____.__,.........__-,...-._.__.....___.....__,._____,____,______“
i ! [THE FOLLOMING ENSPECTIDMS ARE PERFORMED OM THE CONFLETED ASSEMBLY PRIOR T0 FINAL {LORARE;
[ [
| - INTERNAL AWD ENTERMAL CLEANLINESS, rC1491
| * CARD DIMENSIOHS ARE VERIFIED AT EARD AGSEMBLY, ) |osHERR T
| | - CMASSES CAVIIY [WSPECTEON FON COMTAMINATION. AC T
| | - ELECTRIEAL INTEAFACE CONMECTORS. AL149%
| - CAAD INSTALLATION AND COWFIGUAATION AUDIT. |osacaarrat
i = COMFORMAL COMTING OF EEE PABTS. FMOIR
I
| |ACCEPTANCE TESTS THE FOLLOWING TESTS ARE PERFORMED NY WOWEYMELL DURING ACCERTANCE TESTLNG:
' |
| - HERMETIC SEAL AMD PRESELERTZATIOM PORT LEAK TEST, _ [aC 1493
| - FUNCTIOMAL TEST INCLUDERG: AC1EVS
M | | - DUTPIT INTERFACE, RC1493
' | - CHECKOUT, B [ 11
> * DPEEATION, [Ri: 1473
oh = CORTROLLER CHECETAN], RL1&73
- HIGH TEMPERATURE OFERATION. RECISSS
* LOW TEMPERATURE OFERATIOM. |rC143
* WIBRATIDN TESTING. [RCtaws
- FINAL FUMCTIONAL TEST. RCiad
i [WOT FIRE ACCEPTAMLE TESTINE CINTROLLER DPENATION 15 YEATFIED THROUGH EWGINE HOT FINE ACCEFTAMCE TESTIMG. RLOD&AT
| CGREEH NUM) |
I .
HERMETIC SEANL INTEGRITY [INTERKAL PRESSURE 15 NONITOREQ DURING COMTRGLLER OPCRATION. DRI VETAKY. 040
| I -
FLIGHT FLOW TEST ING | THE FOLLOWING TESTS ARE PERFORMED DURING FLIGHT FLOM UEHICLE PROCESSING AMD AFTER AMY
[MALNTEMANCE OR REPLACEMEMT:
| I :
I | | + POVER AFPLITATION AMD WERIF[CAY IOW, - OMRSD Vi 1AND. 01D
i | - COWINOLLER CHECKONT. {OMR3SD w5 1AND. 075
| | - SEMSDR CRECKOUT, | RSE Wi inan. 010
| | - ACTURTOR CHECKOUT, | RSO V4 1a%0. 01D
i } - PHELMATIC CHECKDUT. foMRSD Vé1a50.020
| | = FLIGHT REAGIMESS TEST. |OMRSD ¥4 1A50.030-A
I | - SELF-TEST. | crinera00g




April 15, 1998 . ERITICAL ITEMS LIST FAGE &
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[CIL ITEM: F200-BI-DY | INSFECTION AND TEST i
B L e
| POSSIBLE CALSES | SIGNIFICANT CRARACTERISTICS § _ INSPECTION{ S}/ TEG1{5) | DOCIMENT REF. |
e il e R e e e R e R R L R L T
|PRE-FLIGHT CHECKCDUT THE FOLLOMIHG TESTS ARE PERFORRED CUNING LAUMCH COUMTOOWN @ |
= POWER APPLICAT[OM Aub WERIFICATICN, DHRST SODFAL, 213
| = PRE-CRYO LOADIMG CNECKOUT INCLUGEME COMTROLLER, SEWSDRS, LMD PMEUMATLCS CHECKOUT, | WESD SDOF AD, 215
| { - SELF-TES1. |recs0nOR
: |
COMTRCLLER DOERATION 15 VENIFIED BY THE CROUMD LAUMCH EEGUENCER PREOR O EWGENE START BT |LAUNCH COMMIT GtiFERIn
ACCEATANCE DF COMMANDS PLRGE SEQUENCE §, POUER (EUEL, AMD START EMABLE. BAE-4-1124
| COMTIMEAS SELF-TESY BITE TEET 15 PERFORMER EYERT MAJCR CYCLE YO VERIFY HARDMARE INTEGRETY. (LAST TEST) CPSIMRIDDE |
: |
I
FALLURE HISTORY: COMPHEHENMSINE FAILURE HISTORY DATA 15 MAIKFAINED TN THE PROELEM REFORTING ORTABASE {FRAMIFRACKS,
REFEREMCE: WASA LEFIER SAX1/8H/J0R AND POCEETOYME LETTER SANCOATA1,

OFERATIONAL tISF:=  FAILURE MOGE CAM BE DETECTED IH REALFTIME QY THE FLIGHT LOWTROL TEAM LHD MILL EYALUATE EFFECTS UPOM YEHICLE PERFOAMANCE AND ARORT TAPARILITY. EBASED
O THIS EVALUATION TRE APRPACPRIATE AGOAT MOCE OR SYSTEM CONFIELRATION WILL BE SELECIED. FAILURE DETECTION CUES AND ASSCCIATED S5ME PEAFOANAUCE DATA
HAWE BEEM COOACIMATED GETWEEN MHE EMGINEERIMG MAD FLIGHT DFENATIONS ORGANIZATIONS WIFH THE NESFONSES TOCUNENIED [ MISSIOM FLIGHT RULES.
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