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FAILURE MODE FAILURE GF EXCIINTION VDLTAGE IN THE CONTROLLER CNANMEL
PHAZE | FAILLRE DESCRIPTIONSEFFECY
" [FATLURE OF EXCITATION VOLTAGE IN BOTH 1E CHAWMELS RESULTS [N THE DISQUALIFICATION OF BOTH IES.
4-2 [IMITIATED PHEURATIC SHUTDIVA. MISSIOM ABONT. (SEE OPERATIOWAL USE.}

|
|REDUNDAMCY SCREERS: CONTEOLLER SYSTEM: LIKE REDUNDANCY

I.. LT -

A; PASS., REDUMDANT HARDWARE 11EH5 ARE CAFABLE OF CHECKOUT DURIMG MORMAL CRONM] T URNAR DL
B: PASE. LOSS OF & REDUNDAMT HARDWARE ETEM 15 DETECTABLE DURIMEG FLIGHT.
C: PASS. LOSE OF REDLWDANT HARDHARE | TEMS COUMD MOT RESULT FROM A 51MGLE CRED| BLE EVEAT.
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April 19, 1996 CRITICAL ITEMS LISI FICE 2

ICiL ITEM:  F20D-Au-Di| PESIGN N
[ALL CAUSES: INPUT ELECTRONICS: -0 YOE PREC|SI10M WLTACE REFERENCE FATLURE (1}

f

| THE PRESSLRE SENSOR - 10 VDT EXCITATION ENTERFACES ARE KECUNDANT [13. A FAILURE MUST DCCUN IN EACH OOMTRDLLEE CHARMEL
LPULTIPLE FALLURE) TO CAUSE LOSS DF FIMCTION (2), THE CONTROLLER (WITH SOFTWARE} [S CONFIGURED T DETECT AMR RESFOND
FROPIRLY TO OUT OF QUALIFICATION LIKI? FAILLRES, IMPLEMENT THE APPROFRIATE REDUNDANCY MANAGEHENT RESPORSE, AND COMMAND
A SAFE ENCIME STATE WNEW CONTROLLER REDAMDANGY 1S LOST (2). HOWEVER, THE CONTAGLLER [UITH SOFTUARE) [% NDT EAPABLE OF
DETECTING Ok RESPOMDINE TO 4 FAILURE WHICH RESULTS [N THE LIMITS BEING MOWETORED FAILIAG WITHIN ENGINE REDLINE LIMITS

| O WETHIN RCRNMAL EWGINE OPERATING COMDITIONS {21.

I

]

L ELECTRITAL, MECMANICAL, AMD ELECTROMECHAMICAL PARTS FOR THE CIACUITE IMVOLVED IN RIS FUNCTION HAVE BEEM SELECTER FROM

,‘_J THE CLASS 5 OR EQUIVALENT AFPROVED PARTS SELECTION LIST 1), QUALITY ASSURRMCE AND SCREEW[NG REQUIREMENTS FON HIGH

m RELIABILLTY MECROCIRLUITE [2), AND TNE SPECIFICATION CONTNOL DRAWING FOR MIGROCIRCIIITS, MONOLITHIC SILIEDM, AwD

TRANSISTOR- TRAKSISTOR LOGIC CTTLY FAMILY DF REVICES ¢3). PAIOR MO EMSTALLATION OM INE CARD ASSEMBLJES, COMPONENTS ARE
SUAJECTED TO A BURN-EN PERISD MMEGE PARTS ARE EXERCISED AT TENPEMATURES IN EXCELS OF HORHAL CMTRDLLER OPERATING
ENVIRCHMENT ,  SUT LESS THAH COMPTAENT MAXIMUN SPECIFLED DPERAT [NG ENVINDHNENT, TO SCREEN FOA INEAKT MORFALITY 4y, 1IN
APDITION 1O TNESE REQUIMEMENTS, ALL COMPONENTS ANE DERATED FAQM THE MANIHUN RATING AT OFERATING ENTHEMES (5),

CLEAKL INESS AND ALY PROCESSES USED DURIUG MAKLFALTIRE ANE CONTROLLED BY SPECIFICATTON REGLIREMENTS (%),

THE COMTROLLER DESIGN MEEIS ALt CEl FATL-DPERATE/FAILSAFE REOUIREMERTS FOR THIS FAILURE NODE ¢1). REBUNDAMT COMIAOLLER
CHANMEL FUMETIONS ARE PHYSICALLY SERARAYED WITHIN THE CONTEOLLER HOUSING {2). CIRQJ1TS ARE DES1GWED TQ PREVEMT

- |ERIDGING €21, AtL EEE PARTS ARE REGUERED TO HAVE CONEDRMAL COAFING, MWD IMTERNAL MIRING 15 INSULATED TO PREVENT SHORT

CIROUITS FAOM CONDUCTIVE COMTAMIMATION [3). ALL ELECTRICAL CONFOWENTS ARE COMTAINED WITHEN THME CASE STRUCTURE WHICH 13
PRESSURIZED WITH A PUSITIVE PRESSURE [NENT GAS BACKFILL TO PREVERT CONTAMINAT foM €2} UMERE APPLICABLE, ELECTOMAGNET!C
TNTERFEREUCE SHIELOINE 1S PADVIDEG AND CIACUIT JMTERCONMECTS USE TWISTED PAIR WINING (2. ALL CIACUIT CARDS ARE KEVED
[TO THELR EESFECTIVE CONMECTION LOCATIONS TO FRECLUDE [WPROPER INSTALLATION (2). RAWP CLAMPS ARE LTILIZED 10 PRECLUDE

| YIBRATIOM INDUCED CANG FATLUNES (2. DESIGM OF CIRCUIY CARDS AMD OETENMINATLON OF COPPER FATH TRAGE SPACING, WEIGKT,
ANG WIDTH 1% CONTROLLED BY SPECIFICATION {2). EMCH IMIT (PRODLTTION ANO RECYCLES 15 RESUIRED TD PAEES 4 AUMCTIONAL
ACCEPTANCE TEST URDER ENVIRGHMENTAL COMDITIONS EEYOND TNOSE SEEW OUR ING MORMAL FIELG DPERATIGN WITHOUT DEGRADATION OF
HARDLMRE L[FE EXPECTANCY {2). A WORST CASE CIRCUIT AMACYSIS WAS PEAFORMED TO YERIFT MOMINAL OPERATLON AT SFECIFICATION
LINITS §4). AR ANALYSIS WS PERFORMED BY HOMEYMELL TO ASSLRE KO SINGLE POIMT COMPOWENT FATLURES ARE INHERENT TO THE
|CONTROLLER DESIGN £5).
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April 19, L9E ERITICAL [TEMS LIE] FAGE 3
ICIL ITEM: #200-mu-01 | ' INSPECT[OM AND TEST
___-1--.-.1-....-..._..-_-*--.......aa____.._____.___----".---.-.-----..__---—-—-1-----.--.-_____-----------1--.--_.____-----—-----—------.----—----.-----.ua---..._.......___ B Eemean .
| PUSSIBLE CAUSES | SIGHIFICAMT CHARNCTERISTICS | LMSPECTIONCS ) TESF (5D | DOCLMERT REF.
-—--....;_..________—-+-....-.........---.-.----a-a-a--u-------.---.-.-a-------—-----—1-1------------—-----—-1-.-r-.-.-.-.---------.---.----.-----------a-—---..-....-.-.-_.|.__—-,......._____ e —mEama
| [PESIGH QUALIFIEATION TESTING OF THE COMTROLLEN ASSEMBLY HAS HEEN PERFORMEG IMCLUDING: FAULT INSERTTON TESTING (11,
| JASSEMBLY THERMAL CYCLING (21, CASE AND ASSEMALY VIBRATION TESTINE (3), ELECTROMAGHETIC JKTERFERENCE AND SUSCEPTIBILITY €11 TR3079287
| [PESTING (&), ACOUSTICAL WOLSE TESTIMG {5), CASE LLTIMATE PRESSURE TESTINE {63, AND ASSEMELY BAEAX OPEN INSPECTION (7. TRELOBOZ02
I TREGDBAZS B
TREGOREFS D
(2) TR0A0203
| TREHNZOF !
’ (3 13080204
LLE Lok
| TA3LGBLZ0L
TR3L0ATL0 |
(4} TN34080200 {
(5} TA340A0210 i
(6F TRISOB5021 !
(71 TRILDBS02

eIl 1TEM: FR00-AU-D1 | INSFECT IOW AKD TEST |
e e b e e e e e L n o mak e e e e A oo oo e e E s mme et Emm AR E A e e n A e e ee s e e e oo o n
| POSSIBLE CAUSES | SIGKIFICANT CHARACTERISTICS | INSPECT IDH( S )/ TEST (S} i DOCLMENT REF.
S T T EE EE AN R L e s oo oo e rrrEmEEEE s mm s E e E R e o o oy A EE R E R R A e o o oo o e e o e e e e A e - A ETE R RR A e c - m e e A Em mEm T T
|ALL CAusES: " |RE1&93 - CONTROLLER . RE1463
I
| ASSEMELY INTEERITY CLEANLJUESS REOUIREMENTS ARE VERIFIED PER SPECIFICATICN DURING MANUTACTURING OF THE RC1493
| CONTROLLER ASSEMELY. '
| | : I
| JEAVIROHMENT CONTAOLS (TEWPERATURE, MMIDLTY] ARE ENFORCED DURING ASSEMELY AMD TESTING PER |0SHGERTTAL |
[ SPECIFICAT|0U REOULREMENTS.
I .
| TO PREVEWT COMPONERT DMMAGE, STATIC ELECTRICAL DISCNARGE FOTENTTAL IS CONTROLLED DLRING  |DSHGEDTTA |
| WANUFACTUR IMG FER SPECEFICATION REQUI NEMENTS. |
I I
|MATERIAL [MTEGRITY |MATERIAL IKTEGRITY 1% VERLFIED PER SPRECIFICATIDN REQUIREMENTS. 1493

[PROTECTIWE FINISHES AND MATERIAL SELECTION M0 PREYENT CEIRIMENIAL EFFECTS FRON |re1491
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April 17, 1995

CRITICAL ITEMS LI%K FAGE &

[CEL ITEN: F200-MJ-D1 |
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| POSEIBLE CAUSES | SIGHMIFICANT CHARACTERISTICS
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| IMSFECTICH{$)FTESTCS) | COCUMENT REF,
+________________,_,,__._.............-........-..._____.._._........._...-......._‘d___,_...............+____________.......____,,_____
ESVIROMNENTAL EXPOSURE, STRESS CORADNION, AND ELECTAOLYTIC CONROSIDN ARE VERNFIED PER MESFE-SPEC-25D
SPECIFICATION REQUIREMENTS.
I !
[FLAMMABILITY NEQUIREMEWTS ARE VERIFIED PER SPECIFICATLON REQUIREMENTS, RC1433 |
THE FOLLOWING PROCESSES WRE VERIFIED PEN ZPECIFICATION DURING MANUFACTURING GF THE CARD
MSSEMBLIES: |
I
- CONSTRUCTION OF PREINVED CIRCUIT BIAADS. RL100D5 i
- INSTALLAT!ON OF TERMINALS. LRI I
- PLASTICS AMD ELASTOMERS FOR ELECTROMIE ENCAPSULATICN. kL1000E
- SOLOERED ELECTRECAL COMUECTIONS, _ AL10009
- FOST-SOLDERING NWSPECTCOM FREE OF SPLATTEA AND COMTAMIMAT IOk, AL10009
* ELELTRECAL BONDEWG, |RE1%93
- COMPOMELT LEAD AND INTERCOMMECTION MATERIAL SELECTLOM. ‘| s5moz928
- FREE OF COMTAMEUATION AFIER COMFDRMAL COATING. : RC1400
ALL WELDS WRE VERIFIED TO DRRMING ANO SPECIFLCATION REQUIREMENTS. RL10OT
THE FOLLOVING TESTS ARE PERFORMED AT THE CARD/COMPONENT LEVEL DURING MARUFACTURTMG:
- PARTICAL |MPACT WOIYE QETECTEOM (PIND) TEST DM HYGRID MICROCINCUIFS AND TAVITY TYRE DSNGERTTAI
PEVICES.
- LLTRASOHIC SCAM TEST FOR DELAMINATION CERAMIC ON CAPACITORS (CKROS LD CREOA), DSNGERTTAL
- BURN-TM PERIOD FOE ELECINICAL PARIS. BEM03324
- IMSULATION NESISTAMCE AWD COMTINULTY TEST, DSHGLBRTTA
- DIELEGTRIC WITHITAND IME VOLTAGE. bSHEARTTAL
- FUNETIOMAL TEST. ) bSHCATTA
| - %-BR¥ OF COMTROLLER IMTENMAL CABLES &ND WIRES. SHCERTTAY
I 1




April 19, ..
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HAT FIRE MCCEPfANCE TESTING
[GREEM RUN]

MERMETIC SEM, INTEGRITY

FLIEHT FLOW TESTING

CRITICAL ITEME LIST
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| POSSIBLE CAUSES | SIGNIFICAN] CHARACTEN]ST|CS
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FRGE 5

i

INSPECTION AND TEST

| INSPECTTOMNE S 5 TEST )

- INTERWAL AMD EXTENKAL CLEANLMESY.

CARD DINENSIOHS ARE VERIFIED A1 CAND ASSEMBLY.
CHASS1S CAYITY IMSFECTION FOR CONTAMINATION,
- ELECTRICAL [NTERFACE COMMECTORS. '

~ CARD [WSTALLATION AMD COWFIGLURAT ICM ALDIT.

= CIMFOMMAL COATING OF EEE PRARTS.

THE FOLLOWING TESTS ARE PERFONMED BY BOMEYWELL BURING ACCEPTAHCE TESTING:

- HERMEITC SEAL AND PRESSURIZATION PORT LEAL TEE1.
FUMCTIONRL TEST EMLCLLD]NHEG:

- DINPUT IMTERFACE,

- CHECKOUT,

- DFERATION,

- CONTROLLER CHECKOUT,

HIGH TENPERATURE ORERATION.

LW TEMFERATURE OPERATION .

VIBAATION TESTING.

FINAL FUMCTIONAL TEST.

CONTROLLER OPENATION IS VERIFIED THROUGH EMCINE HOT FIRE ACCEPTANCE TESTING.

| INTERMAL FAESSURE 1S MONITORED DLRING COMTROLLER DPERAT DN .

i

|THE FOLLIWING TESTS ANE PERFORMED DUNING FLEBHT FLON YEHICLE PROCESSING AND AFTER AMV
|MAINTENANCE 0R REPLACEMENE:

- CONIRNOLLER CHECKTAIT.

= SENSDR CHELKOUT.
FLIGHT READINEES TEST.
SELF-TEST.

]
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| DOCUMENT BEF.
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THE FOLLOMING [WSPECTIOMS ARE FERFORMED ™M THE COWFLETED ASSEMBLY PAIDR 1O FINAL CLISURE:
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April 19, 1994 CRITICAL ITEMS L1&) FAGE &

____________________________________________________________________________________________________________________________________________

[cIL [TEM: F200-AL-Dt | TNSPECTION AMD TEST

______________________ |...,..-........--._---------1..---.-..--—--------1-.---.--..-------------------------—1-...--.-.----------..-.....----;--------..........

| POSSIBLE CAUSES | SIGNIFICANT CHAARCTERISTICS | INSPECT IOM[5)/ TEST(S)

____---1.'........---...l..a.----------—---------------a.a---—-{..----..----a__------.1--.-.-...--.--n-.-.--a---—-------.---_____---—---------.-.---------------—--.-.-.--.-.--..',_—--.--.-.-.--..h___...h
PRE- FLIGHT CHECKOUT THE FOLLOMING TESTS ARE PERFURMED DURING LAUNCH COUNTOOAM

Z8-4d

= FRE-CAYO LOAQ NG CHECKOUT ITHCLULE ING COMTROLLER AMD SENSORS CHECKOUT.

- SELF-TEST,

| .

| CONTACLLER OFERATION 15 VER|FLED 9¥ THE GROUMWD LALMCH SECUERCER PRIOR TO EMGINE SIART &Y
ACCEFTANCE OF COMMWARDS PURGE SECQUEWCE 4, FDMER LEVEL, AND STAST ENABLE,

COM T IMLKUE SELF-TEST |BITE TEST IS FENFORMED EVERY WAJOR CYCLE TD VERIFY HARDWARE 1WYELR|TY. {LAST TEST)

FAILURE NISTORY: COMPREHENEIVE FAILURE HPSMCRAY DATA 1% MATHTAIUED IN THNE PROBLEM REPCRTING DATABASE (PRddL/BRACAY.
MEFEREMCE: MA%A LETTER SAZ1/BE/I08 AND ADCKETCYME LETTER BERCOOTAL.

| DDCUMENT EEF.

OMRSD SOCFAD. 213
CR&DERA00S

LAUNCH COMMIT CRITERLA
BAE-4-1125

CralirRa0as

OFERMT|ORAL USE: FAJLURE MOOE CAM BE DETECTED [M RENLTIME BY TNE FLIGHT COMTROL TEAM WHO WILL EWALLUATE EFFECTS UTYM MEHICLE PERFORMRNCE NHE ANORT CAPABIELITY. BASED
DN THES EVALUATION THE AFPROPRIATE AEDRT MODE OR SYSTEM CONFISURATION WILL BE SELECTED. FAILURE DETECTION TUES AND ASSOCIATED SSME PERFORMANCE DATA




