Apcil 19, 1

L}
2
L1}
4]
5
&)

£6-4

PAGE 1
CIL [TEM z F200-mL-0H 7) PREPANED
FMEA CODE = F2H-mL 81 WFPROWED
COMPONENT r POGO PRECHARGE PRESSURE SEMSOR [MTENFACE PI1E ) DATE
PART NLHOEN : RE1LYY 100 REVIS1ON/CHANGE
EYSTEM/SUBETSIEM ; COMTROLLER/F200-XK 11} EFFECTIFLTY
FAILURE HCOE : FAILURE OF THE POGD PRECHARGE PREZSURE SEWSOR IKTERFACE 12y HATARD AEFEREMLE:
1}y CCRD B
PHRSE | FRILURE DESCRIFT IOMEFFEET
1] FAJLLRE OF BOTH QUALIEIED SEMSCON JNTENFACEL OR REMAINIMG QUALEFIED SENSOR IMTERFACE WITHIN MOBITOR LIHITS RESULTS I
G-2 LO5SS OF EMGINE START INHIEIT FROTECTIOH. LKS% OF YEHICLE DURTNG START DUE T HPOTF FALLLRE MAY RESULT IF POGO
PRECHARGE FLCW 15 NOT TERMIMATED AND FAILURE [5 NOT DETECTED.
REDUNDANCY SCREENS: CONTROLLER TYSTEM - ENGINE SYSTEM: LIMLIWE REOLMOANCY
h: PASS, REDUNDANT HARDMWARE ITEMS ARE CAPABLE Of TNECKOUT OURIMG WORMAL GROGHD TURNARDLING.
Br FRAIL_ LOSS OF A REDUMDANT HARDUARE ITEM 15 kOT DETECTRELE CURENE FLIGHT.
C: PASS, LO55 DF REDLKDANT BARDWAKRE T[TENS DOLLD KOF NESUILT FEOM A SINGLE CREDIELE EVENT.
£ FALLUWE CF BO'H GUALIFIED SENSDE ENTERFACES OF REMAINING QUALTFJED SEMSOK INVERFACE WITHLH FLOW CHECK LIMCTS RESULTS IN
4-5 LOSE OF NCF PROTECTION. LOSS OF WENICLE CLE 10 POGO MAF RESULT IF OO0 0% FLOW [S NOT ESTABCISHED AUG FATLURE £S5 MOT
HETECTED.
REOUNDAMCY SCREEUS: CONTROLLER $YSTEM - CMCINE SYS1EM: UNLIKE REDUNCANCY
At PASS.. REDUNDANT HANDWARE ITEMS ARE CAFASLE OF CHECKOUT DURIHG MORMAL GROUND TURNAEOUND ,
B: FAIL. LOSS OF A REDUNDANT WARDUARE [TEM IE WOY DETECTAELE DUEING FLIGHT.
Cr PSS, LOSS OF REDUNOANT HMRDMWARE [TEMS COLLD NOT RESULT FROM & STUGLE CREDIELE EVENT.
c FAILURE OF OME OR BOTH GUALIFIED SEMSOR INTERFACES WITHIM HONITON LIHITS RESLLTS IH LOSS OF EMSD MORITORING, LOSS GF
e 2

CRITIEAL ITEMS LIST

VEHICLE DUE YO OXICITER PLMP OVERSPEER AMO FAILURE MAY RESULT IF PDGO POST-CHARCE HELIUM FLOW 1% NOT ESTARLISHED AKD
IFRILURE IS WOT DETECTED.

ir REDUNDANCY SCREEMS: COMTROLLER SYSTEM - ENGIME SYSTEM: UWLIKE REDUMDAHCY

I ..................

|

[A: PASS., REDUNDAWT HARDWANE |TEMS ARE CAPABLE OF CHECKOUT DURING WORMAL GROUND TURNARQUND.
[8: FALL. LOSS OF A REDUMDANT HARDHARE JTEM [5 ROT UETECTABLE DUREME FLIGHT.

[C: PASS. LOSS @F MEDUNDAMT HARDUARE TTEMS COULD MOT RESULT FRON A SINELE CREDIBLE EVEMT.
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ALL CALSES: IMPUT ELECTROMICS: ODPEA CIRCUIT 1N THE SENSOR INTERFACE (1}

THE P{GG PRECHAALGE PRESSURE SENSOR ENTERFALES MRE REDUNDANT ©1). A FATLURE MUST GCCUR TN EACHN CONTROLLER CHAMNEL
{MILTEFLE FAILUAE} TD CAUSE LTSS OF FLMETION [2). TRE COMTROLLER (MITH SOFFWMARE) IS5 CONFIGIRED TO DETECT AMD AESPOMD
PROPERLY TO OUT DF OUMEIFICATION LIMIT EALLURES, IMPLEMENT THE APPROPRIATE REBIMDANCY HANACEMENY RESPIMSE, AND [DHRAHD
A SAFE ENGIME STATE LMEN CONTROLLER NEDIMDAWCT 15 LOSY (2)1. HOMEWER, THE COMTROLLER {WITH SOFTWAREY 15 NOT CARPRBLE IF
DEFECTING OR RESPONDING T A FAILURE WHICH RESULTS TH THE LIMETS NEING MOMITORED FAILIAG WITHIN ENGINE RECLINE LIMITS
OR WITHIN KORMAL ENGIME OFERATIMG COMDITLONS [21.

PELECTRICAL, MECHANIEAL, AND ELECTACRECHAWICAL PARTE FOR THE CIRCULTE [MVDLVED IW THI% FUMCTION HAVE BEEM SELECTED FROM
{TRE CLASS 5 OR EQUIVALEKT APPADVED PARTS SELECTION LIST (1), DUALITY ASSIRANCE AND SCREEMIMG REQUIREMENTE FOR WIGH
[NELIABELLTY WICROCIRCUATS {23, AND THE SPECIFICATIOM COMTROL DRAWING FOR HICROCIRCUITS, WMGLITHIC SILICOM, MAR
|TIﬁHS[5'I[ﬂ-I'II.H‘5[$TDR LDGIC (TTILY FAMILY OF DEVICEY <3). PAIOR WD TNSTALLATION ON THE CARD ASSEMBLEES, COMPOMENTS ARE
SiBJECTED TO & BLUAM-LH PERLCD WRIERE PARTE ARE EXERCISED A1 TEMPERATLRES IN EKCESS DF WORMAL COMTROLLER OPERATING
ENVIROMMENT, BUT LESS THAM COMPONENT WANIMM SPECIFIED OFEAATING EWVIRDMMENT, TO SCREEN FOR INFANT MORTALITY (%). IN
{ADDETION 7O THESE REQUIREMEE1S, ALL COMPONENTS ARE DERATED FAON THE MAKIMIM RATING AT OPERATING EXTREMES {}).
|CLEANLIMESS MWD ALL PEOCESSES USED DURINE WANUFACTURE ANE CONTROLLED BY SPECIFICATION REQUITREMENTS {5).

THE COMEAOLLER DESIGN MEETS ALL CE1 EAIL-OPENARIE/FRILSAFE REGUIREMENTS FOR THIS FRAILUAE MOIDE (1). REDUMDANT COMTROLLER
CEANNEL FUMCTIONS ARE PHYSICALLY SEFARATED WLTHIN THE COMIRGLLER HOUSENG (21, FCIRCUITS ARE GESIGMED TO FREYENY
[BAIeGING K23, ALL EEE PARTS ARE REQUIRED T HAYE COMFORMAL COATIMG, ANC [WTERWAL WIRING IS JNSULATED TO FREVERT SHONT
CIRCUITS FROM COMDUCT |VE COMTAMIMATIOM ¢3). AL ELECTRICAL COMPCHENTE ARE LONFATHED WITHIA THE CASE STNUCTURE WHECH !%
PAESELRIIED WETN A POEITIVE PRESSLRE IMERT GAS BACKFILL TO PREVENT COUTAMINATION £2). WHEAE NPPLICABLE, ELFCTROMAGNETIC
[NTERFENEMCE SHIELDING 15 FROVIDED AND CIRCUIT ENTERCOMMECTS USE TWISTED FRIR WLRING (2). ALL CIRCLIT CARDS ARE KETED
O THELN RESFECTIVE COMMECTION LOCATIONS TO PRECLUDE IWPEOFER ENSTALLATION (2). RANP CLAMPS ARE UTILIZEC TO PRECLUDE
WEBRATIDN IMOUCED CARD FAILURES <23, DESLGN OF CIRCUIT CARDS AMD DETERMLRATION OF CORPER PATH TRACE SPALING, NEIGHT,
AUG WIOTH 15 COWTROLLED BY SPECTFICATION (2). EACH UNTT {FREDUCTION AMD RECYCLE) IS MEDULAHED 70 PASE A FLWCTLOMAL
ACCEPTAMCE TEST LMGER ENWIROMMEMTAL CONDITIOWS HETOMD THOSE SEEN DUATUG WORMAL FIELD OFERATION MWITHQUT DEGRADATION CF
EARDWARE LIFE EXPECTAMCY [2). A WCOAST CASE CIRCUIT AMALYSIS WAS PERFORMED T WERIFT NOMIMAL OPERATION AT SPECIFICATION
LIMITS £4}. AN ANALYSIS WAS PERFORMED HY HOWEYWELL 'O ASSURE NO SINGLE POINT COMPGHEN! FAILURES ARE THMERENT 1D THE
CONTROLLER QESIGN (5).
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April 19, (ooh CRITICAL TTEMS LIST FAGE 1
|CIL ITEM:  F200-AL-Q1| UESIGH | DOCUMENT REF. |
DESLGH CUMLIFICATION TESTING OF TRE COMTROLLER ASSEMELY HAS BEEM PERFORMED TACLUDING: FAMLT [NSERTION TESTING (1), [¢1) TRYLOTYREZ |
ASSEWBLY THENWAL CYCLING {2}, CASE AWD ASSEMELY VIBRATION TESTIMG (3), ELECTROMAGMETIC INTERFENENCE AMD SUSCEFTIBLLITY TRIGORIOG
[TESTING {4), ACOUSTICAL WOISE TESTING {S), CASE ULTIMAIE PRESSURE TESTING (4), WD ASSEMBLY BREAK OPEN INSPECTION (7). TRMOARRSE
TRICCBAEIS
121 TRELCA0EDT
TREGGROENT
13] TRIGDBO2 (%
TRILDER2ON
TRISAH0204
TR FCM
(&) TRIMGBM209
(5) TRISOBG210 |
48) TRIS0AS02
{7y TRISOS5022
I
Icie ITEM: F0Q-aL-0Y | INSPECTION AND TEST |
o e e e e e e e e R £ R o e e o e M A A R n & on @ S mm e m e mm% T A R e R R AR A AR A4 A C o - r e m e a e a
| PESEIBLE CAUSES | S1GMIFACANT CHARACTEMISTICY | INSPECTIONCS )/ TESTLS) | CUCUMENT %EF.
By R e eati et T
|ALL CAUSES: RET593 - COMTROLLER |re1éen |
I | i
| ASEEMBLY INIEGRITY CLEANLIMESS RECUIREMENTS ARE VER!FIED PER SPECIFICATION DURING MAKIFACFURING OF THE JRc1553
| COMTEOLLEN ASSENBLT. ) |
|
ENVIRONNEAT COMTROLS {TEMFERATURE, HLWLOLTY} ARE ENFORCED OURTWG ASSENALY AMD TESTING PER |DSHEBPTTAL
SPECIFICATEON REQUIREWEMTE. | '
T PRAEVERT COMFONENT DAMAGE, STATIC ELECTNICAL DISCHARGE POTENTIAL 1§ COMTROLLED DUR NG |DSHGBITIA
IMAKUFACTURENG *ER SPECIFICATION KEQUIRENENTS. |
I
MATERTAL INTEGRITY IMATERTAL INTECRITY 5 VERTFIED PER SPECIFICATION AEGUIREMENTS. |R:M?3

I i |
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|CIL ITEM: F2O0-AL-D1 |

| POSSIALE CAusES

9% - 4

C(RITICAL 17EMS LIST PAGE &
INSFECTION ANO TEST
| SEGRIFICANT CHARACTERISTICS | IRSPELTIONCS DA TESTLS ) | DOCUMENT KEF.
M mmrmm e s m e oo — R o o e o e A E L Rt b o b o e m e e e e e e e e e e o e A R A N A & e AT T e R E AR N RN EE R KL A AR ik - m R e m e m e m e md ey ea
PROTECT[VE FINTSHES AND MATERIAL SELECTADN TO PREVEMT DETRIMEMTAL EFFECTS FRON {nc1491
ENYIROMHENTAL EXPOSURE, STRESS COARMSIOM, AND ELECTROLYTIC CORMROSION ARE VER([FIED PER |MSFC-SPEC- 250
| SPECIFICATION REGKIIRCHENTS. |
FLAMMBE[LETY AEQUIREMENTS AMAE VERIFIED PER SPECIFICATIOM REQUIAFMENTS. RC14G3
INTEGRITY OF ELECTROMICH THE FOLLOWING PROCESSES ARE VERLFIED PER SPECIFITATION DURLNG MAMUFACTUNING OF THE CARD
ASSEMBL [ES:
{ - COMSTRUCTLON OF PRIKTED CIRCULT EDARDS. . |L 10605
= INSTALLATIOM OF TERMINALS. AL 10007
- PLASTICE ANk ELASTOMER: FOR ELECTRONIC EMCAPSULAT [OW, AL 128
- SOLDERED ELECTRLCAL CONMECTIONS. ' LARLLL Y
- POST-SCLDERIRG IMSPECT[ON FREE OF SFLATTER AMD COMTAMINATTON. AL 1000F
- ELECTRICAL BOMDING. AL1473
| - COMPOMENT LEAD AMD CMTERCOMMECTION MATERIAL SELECTION, . BHHOSY 28
- FREE OF COMTAMIMATION AFTER CONFIRMAL COATING. ) RC1443
WELD INIEGRITY ALL WELDS ARE YERIFIED 7O DARWING AMD SPECIFECATION REQUJIRCMENTS. L1 |
PRE-CLOSECUT TERTING Aup THE FOLLOWIMG TESTS ARE PERFORMED AT FHE CARD/COMMOMENT LEWEL DURLMG MANUFACTURTMG:
LWSFECT ION -

- PARTIGAL IMFACT MOISE DETECTIOM (FENC) TEST ON HYBRID MICWOCIRCUITS MHb CAVITY TYPE JLELLE gy

DPEVECES.,
- LLTRASDNIC SCAN TEST- FOR DELAMIMATEONW CERAMIC OH CAPACITONS (CERODS AND CHROS). |oshcap?ad
- HURM-1H FERIDD FOR ELECTEICAL FARTS. ' | B3NOAVEE
- INSULATION RESISTANCE AMD COMEINUIINY TESF. |GsheReFTAt
- DICLECTRLC WITHSTANDING WM TAGE, - |GShaBETTAY
= FUNCTIDMAL TEST. JOSHGERTTAY
= X-AAY OF [ONTADLLER INTERWAL CAELES AND WIRES. ) [DSHGARF AN
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SIBNIFICANT CHARACTERISTICE I
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ACCEFTANCE TESTS

HOT FIRE ACCEPTANCE TESTIHG
IGREEN RUH)

HERMETIC SEAL INTEERITY

FLIGRY FLIM TESTENE

ITEME L[ET

FAGE &

INSPECTION AMD TEST

LR TN

INSPECTTONIS ) S TEST{S)

= INTENWAL AWD EXTERMAL CLEMMLINESS.

- CARD DIMENSIONS ARE YERIFIED AT CAND ASSEMBLY,
- CHASSES CAWITY INSPECTION FOM CONTAMINATION.
= ELECTRICAL IMTERFACE COMMECTORS.

* CARD THSTALCLAT[OM AMD COWF IGUAATION MDIT.

- CONFORMAL COATIME OF EEE FARTS.

THE FOLLOUING TESTS ARE PERFORMED BT HOMEYLELL DURING ACLEPTAKCE VESTIHG:

HERMETIC SCAL AND PRESSUR IZATION PORT LEAK TEST.
= FUMCTEOMAL TEST [NELUDENG:
- GUYPUT INTERFACE,
- CRECKDUT,
- OPEAATION,
- CONTEOLLER CHECKOU.
- N1GH TENPERATURE DPERATION.
+ LOW TEMPERATURE OPERAT ION.
- YIARATIOM TESTING,
« FINML FINCTIOMAL TEST.

CMIRDLLER OFERATION 15 YERIFIED THRGLGA EMGEME HOF FIRE ACCEPTANCE TESTING.

INTERNAL PRESSURE |5 MONITORED SIMIAG COATEOLLER OPERNT [0,

THE FOLLOMING TESTS ANE RENFONMED DURING FLIGHT FLOW WEKICLE FROCESS]NG-AMD AFTER Y
|MAINTENAUCE O REPLACEMENT:

COMTADLLEA CHECKOUT.
SENSDR CHECKOUY.
FLICAT READINESS TEST.
SELF-TEST.

ST TN A R e T EEEE L R e R EEEEAsA-m- R EEE oo psma

| DOCLMENT BEF.

T M N N e e AN EEE L AN RSN A - e raTEmEA Ry o m AL - e a

TNE FOLLCWING INSPECTIENS ARE PERFONRED OM THE COMFLETED ASSEMELY FRIOR TG FINAL {LOSURE: {

Jrcis93
JDSHGATTYAT
|RE1593
[nciasa
{osuEa9FIRY
A5MDI028

RCI1LTS
RC149%
M 14593
RC1A%3
RCI4YT
frctaed
|rcrans
LI 14
rC14%3
L1493
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MRSD Wi 1A00.0Ma
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[CIL TTEM: F200-AL-071 |

T rmaTEwE AmmasgE LT LT

| POSSIBLE CMUSES | SEGHEFICAME CRARACTERISVICS |

P

Y

IF‘IIE -FLIGHT CHECKOUT
I I

I
| | - seELE-TEST.
| I

| BEFERENCE: MABA LEFTER SA21788/300 AND AROCKETOYME LETTER BRRCOSTHY.

[MSPECTICH AMD TEST

PAGE &

g

INSFECTEONLS I/ TESTY 5D

|THE FOLLOWING TESTS ARE PERFORMED DURING LAUMDH COUMTDOMM (LAST TEST]:

* FRE-TAYD LOMDING DCHECKOUT [NCLUD[MG COMTROLLER ANP SENSORS CHECKOUT,

FAILURE HESTORY: COMFREHEMSIVE FAILURE WISTDRY DATA IS MAINTAINED IN THE PNOBLEM REPCRTING DATABASE (PRAMS/PRACA).

DFERATIONAL USE: WOT APPLICABLE.
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