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FAILURE MODES EFFECTS ANALYSIS [FMEA} — CIL HARDWARE
NUMEER:05-3A-MDU -X

BUBSYSTEM NAME: MLULTIFLUNCTION ELECTRONIC DESPLAY SUIBEYSTEM

REVISION: 1 12105197
PART DATA

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER

LRU .PANEL F§ {MEDS) VO70-720733

LRY .PANEL F7 {MEDS3) VOT0-730705

LRU ‘PANEL FB (MEDS} VOT0-730738

LRU ‘PANEL R12A1 VO70-73033<

LRU “4FT MDU ERACKET ASSEMBLY \VO7D-732780

LRU ‘DISPLAY, MULTIFUNGTION UNIT MC409-0185-002X

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:

CHSPLAY, MULTIFUNCTION UNIT {(MOU), B.7 IN. X 6.7 IN., COLOR, LILUID GRY3TAL
DISPLAY (LCDY, FORWARD FLIGHT DECK AND AFT FLIGHT STATION (AFT BULKHEAD &
PAMEL R12)

REFERENGCE DESIGNATORS:  32V73A12A3
3T IATAS
SAMTIATAD
ITAATATD
3VTIATAU
24VTIATALZ
3AVTIARAZ
3AVTAABATL
3AVT3IABAIL
3AVI3ABATS
38VT3AT15E

QUANTITY OF LIKE ITEM3: 11
ELEVEMN,

MINE IN FORWARD FLIGHT DECK,
TWO 1N AFT STATION
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FAILURE MODES EFFECTS AMALYSIS [FMEA) --CIL HARDWARE
NUMBER: 05-3A-MDU-X

FUNCTION:

PROYIDES GRAPHICAL DISPLAYS OF FLIGHT INSTRUMENT DATA (A0 AV, AMI, HSI),
GRC GENERATED SPEC., OPS. & DISPLAYS, AND SYSTEM STATUS DATA {OMS. 5P1, MPS,
HYDiAFU). FOUR COMMANDER-DEHGATED MOL'S ARE IDENTIFIED AS CDR1, CDR2,
CRT1 AND MFD1. FOQUR PILOT-DEDICATED MDU'S ARE IDENTIFIED AS CRTZ, MFDZ,
FLT1 AND PLTZ . THE CENTER MODU DRIVEN BY IDP3 CAN BE CONFIGURED AS THE
COMMANDER'S QR PILOT'S MDU VIA THE CRT SELECT SWITCH. IN THE AFT STATION.
FLIGHT INETRUMENT DATA IS DISFLAYED OW THE AFDT MO (LOCATED ON AFT
BULKHEAD), AND CRT DATA |5 DISPLAYED ON THE CRT4 MDLU (LOCATED ON PAMEL
R12A1L WHEN MANUALLY CONFIGURED, ANY MDU CAN DISPLAY FLIGHT INSTRUMENT
DATA, SYSTEM STATUS DATA OR DPS DATA. SIMILARLY, AFD1 MDU CAN ALSO DISPLAY
DPFS DATA AND SYSTEM STATUS DATA. THERE ARE SIX SOFTWARE CONTROLLED
EDGE KEYS ON THE LOWER BEZEL OF EACH MDU TO PROVIDE CREW INTERACTIVE
CONTROL EACH MDU HAS TWG DATA FORTS (FRIMARY/SECONDARY), WITH THE
EXCEFTION OF CRT MDLI'S, THESE DATA FORTS ARE CONNECTED TO TWWO OF FOUR
INDEPENDENT 15538 DATABUSES. FOR CRT MDU'S, ONLY THE PRIMARY PORTS ARE
CONNECSTED. THESE DATABUSES ROUTE DATA PROCESSEDR BY THE INTESRATED
QISPLAY PROCESSORS (IDP'S) AND ANALOGDIGITAL CONVERTERS [ADC'S) FOR
DISFLAY ONTO THE MDU'S,

FLIGHT INSTRUMENT DATA FUNCTION:

ATTITUDE DIRECTOR INDICATOR (ADI) - PROVIDEE ORBITER'S ATTITUDE INFORMATION
WHICH INCLUDES ATTITUDE EREDES AND ATTITUDE RATEE.

ALTITUDE YERTICAL VELOCITY INDICATOR [(aWWI) - PROVIDES ALTITUDE
ACCELERATION (FT/SEC/SEL), ALTITUDE RATE (FPS), ALTITUDE {(FT/NIM), AND RADAR
ALTITUDE (FT) INFORMATION. THESE FARAMETERE ARE DERIVED FROM AIR DATA
TRAMNSDUCERS, INERTIAL MEASUREMENT UNITS, OR RADAR ALTIMETERS.

ALPHA/MACH INDHCATOR (AMI) - PROVIDES ANGLE OF ATTACK IN DEGREES,
EQUIVALENT AIRSEPEED (KT), MACHAYELOCITY (M/FPE), TOTAL ACCELERATION
(FTSEC/BES) WHICH IS DERIVED FROM THE AIR DATA TRANSDUCER OR INERTIAL
MEASUREMENT LNIT.

HORIZONTAL SITUATION INDICATOR (HEN - PROVIDES VEHICLE LOCATICN WITH
RESPECT TO NAVIGATION WaY POINTS,

SYSTEM STATUS DATA FUNCTION:

SURFACE BPOSITION INDICATOR (SPIY - PROVIDES THE ACTUAL/COMMANDED POSITIONS
F THE SPEED BRAKE, AMD FROVIDES THE ACTUAL POSITIONS OF THE ELEWONS,
BODY FLAPS, RUDDER, AILERDON,

MalN PROPULSION SYSTEM (MPS) - LEFT/CENTER/RIGHT SEME CHAMEBER FRESSURE,

LOZMHZ MPS MANIFOLD PRESSURE, AND MPE HELIUM PRESSURE {TANK SUPPLY OR

REGULATOR QUTLET PRESSLURE FOR PNEUMATIC/AEFT/CENTERS RIGHT HELIUM

SYSTEMS) .
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FAILURE MORES EFFECTS ANALYSIS (FMEA) --CIL HARDWARE
NUMBER: D5-2A-MDOL-X

QREITAL MANEUVERING SYSTEM (OMS) - PROVIDES LEFT/RIGHT OMS CHAMBER
PRESSLRE, LEFT/RIGHT NITROGEN (N2} TANK PRESSURE, AND LEFT/IRIGHT HELIUM
{HE) TANK PRESSLIRE.

HYDRAULICS (HYD) - PROVIDES PRESSURE/QUANTITY FOR SYSTEMS 1. 2, AND 3. -

ALXILIARY POWER UNIT {APU) - PROVIDES FUELHZO RUANTITY AND FLEL
PRESSURENIL TEMPERATURE FOR SYSTEMS 1, 2, & 3
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FAILLRE MODES EFFECTS ANALYSIS FMEA - CIL FAILURE MODE
NUMBER: 05-3A-MDU-01

REVISION#: 1 12105497
SUBSYSTEM NAME: MULTIFUNCTION ELECTRONIC DISPLAY SUBSYSTEM
LRL: PANEL FE, F7, F8, R12A1, AFT MDU BRACKET ASSY CRITICALITY OF THIS
ITEM NAME: DISPLAY, MULTIFUNCTHCN UNIT FAILURE MODE: 1R3

FAILURE MDDE:
LOSS OF DISPFLAY, LOSS OF QUTPLUT, DISTORTED QUTPUT, MDU BRIGHTNESS CONTROL
FAILS OPEN, LOSS OF DISPLAY FORMAT SELECTION CAPABILITY.

MISSION PHASE: FL PRE-LAUNCH
LO  LIFT-OFF
Q0 ON-ORBIT
O DE-ORBIT
LS LANDINGSAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103  DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
FIECE-PART FAILURE (MECHAMNICAL STRESS, VIBRATION), CONTAMINATION, RADIATION,
ELECTRICAL STRESS, THERMAL STRESS, PROCESSING ANOMALY, EDGE KEY FAILURE

CRITICALITY 1/1 DURING INTACT ABORT OMLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? NO

REDUNDANCY SCREEN A) PASS
B) PASS
C) FAIL

PASSIFAIL RATIONALE:

A)

B)

C)

FAILS SCREEN "C" BINCE EXTERNAL LEAKAGE OF THE SINGLE MAIN CABIN RETURHN AIR
DUCT COULD RESULT IN LOSE OF CODLING TD ALL MDU'S,
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FAILURE MODES EFFECTS ANALYSI3 {(FMEA) — CIL FAILURE MODE
NUMBER: 05-3A-MDU-01

= FAILURE EFFECTS -

{A) SUBSYSTEM:
LOSS OF ONE MDU

(B) INTERFACING SUBSYSTEM(S):
NO EFFECT FIRST FAILURE

~ {C) MISSION:

NO EFFECT FIRST FAILLURE. AFTER TWC FAILURES (LOSS OF AFLH MDU AND CRT4
MOU), POSSIBLE LOSS OF MISSICN DUE TO INABILITY TO MONITOR THE VYEHICLE
ORIENTATION ANDYOR VEHICLE STATUS AT THE AFT STATION. DEPENDING ON THE
MISSON, INABILITY TO MONITOR VEHICLE ORIENTATION FROM THE AFT STATION MAY
HINDER MISSION OBJECTIVE.

(0] CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT FIRET FAILURE

{E} FUNCTIONAL CRITICALITY EFFECTS:
THE FOLLOWINGS REPRESENT POSSIBLE WORST CASE SCENARIOS:

FIRST FAILURE SECOND THIRD FAILURE FOURTH FAILURE
FAILURE

LOBS CF CORA LOSS OF IDPZ | LOSS OF EITHER LOSS OF MN A
MOU MFD1, CRT3, OR

PLT2 MDY
LOSE OF CORA LOSS OF 1I0DP1 | LOSS OF EITHER LOSSOF MNB
rMGU MFD2, CRT3, OR

PLTZ MO
LESS OF CDOR1 LOSS OFIDP2 | LOSS OF EITHER LOSSOF MNB
M DL MFD2, CRT1 OR

PLT1 MOU
LOSS OF COR2 LOSS OF IDP3 | LOSS OF EITHER LOS3 OF MM A
MOU MFDO1, CRT2, OR

PLTZ MDU
LCSE OF COR2 LOSS OFIDP1 | LOSS QF BEITHER LOSS OF MNC
MOU MFDHM, CRTZ, OR

PLT1 MDU
LOS8 OF CDR2 LOSS OF IDP2 | LOSS OF EITHER LOSSOFMNC
[l CRT, MFDZ, OR

PLT1 MDU
LOSS OF GRT1 LOSS OF [DP3 | LOSE OF EITHER LOSSOFMN B
MO MDFZ, CDR1, OR

FLT1 MDU
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PRINT DATE: 05/07/98

FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 05-3A-MDLU.D1

CODRE2 MDY

FIRST FAILURE SECOND THIRD FAILURE FOURTH FAILURE |
FAILURE
LOSS OF CRT1 LOSS OF IDP2 | LOSS OF EITHER LOSS OF MN G
MDU CDR2. MFD2, OR
) FLT1 MDL

LOSS OF CRT? LOSS OF IDP3 | LOSS OF EITHER LOSS OF MN A
MOIL MFD1, CDR2, OR

PLTZ MDU
LOSS OF CRTZ LOSS OF IDP1_ | LOSS OF ENHER LOSS OF MN C
MDU MFD1, CDR2, OR

PLT4 MDU
LOSS OF CRT3 LOSS OF IDP2 | LOSS OF EITHER LOSS OF MN A
MDL MFG1, CDR1, OR

FLT1 WMDY
LOSS OF CRT3 LOSS OF IDP1 | LOSS OF EITHER LOSS OF MN B
MDU MFD2, CDR1, OR

PLTZ MDL .
LOSS OF MFCH LOSS OF IDP2 | LOSS OF EITHER LOSS OF MM A
MDU CDR1, CRTS, OR

PLT1 MDU
LOBS OF MFD1 LOSS OF IDP3 | LOSS OF EITHER LOSS OF MN A
MDU CDR2, CRT2, OR

PLTZ MDU
(055 OF MEDT LOSS OF IDP1 | LOSS OF EITHER LOSS OF MN G
MO CDR2, CRTZ, OR

PLT4 MDU
LOSS OF MFD2 [OSS OF IDP3 | LOSS OF EITHER LOSS OF MN B
Mo CDR1, CRT1 OR

PLT4 MDU
LOSS OF MFO3 [OSS OF IDP1 | LOSS OF EITHER LOSE OF MN B
MOU CRT3, COR1, OR

PLTZ MDOU
LOSS OF MFDZ LOSE OF IDPZ | LOSE OF EITHER LOSS OF MN G
MDU CDRZ, CRT1, OR

PLT1 MOU
LOSS OF FLT1 LOSS OF IDFZ | LOSS OF EITHER LOSS OF MN G
MOL! MFDZ, CRT1, OR

CDRZ MD4L)
LOSS OF PLT LOSS OF IDP3 | LOSS OF EITHER LOSS OF MN B
MDL MFDZ. CRT1 QR

CDR1 MDU
LOS5 OF PLT1 LOSS OF IDP1 | LOSS OF EITHER LOSS OF MNC
MDLU MFD1, CRT2, OR

CDRZ MDU
LOSS OF PLTZ LOSS OF IDP3 | LOSS OF EITHER LOSS OF MN A
MDU MFD1, CRTZ. OR

05-3A -B3
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FAILURE MODES EFFECTS ANALYEIS (FMEA) — CIL FAILURE MODE
NUMEER: 05-3A-MDU-01

LOSS OF PLTZ LOSS OF IDP1 | LOSS OF EITHER LOSS OF MN B
MOL MFDZ, CRTE OR

LCOR1 MDU
LOSS OF PLTZ LOSS OF IDP2  j LOSS OF EITHER LOSS OF MM &
ML MFD1, CDR1, OR

CRT3 MDU

POSSIBLE LO3S OF CREWAYEHICLE DUE TO INADEQUATE DISPLAYS TO PROVIDE THE
CEEWWITH VISIBILITY OF VEHICLE STATUS DURING CRITICAL FLIGHT PHASES.
INADECQUATE DISPFLAYS WILL HINDER THE CEREWS ABILITY TO RESPOND 70 SYSTEM
FAILLIRES ANDFOR LAND THE VEHICLE SAFELY.

NOTE: HEAD UP DISPLAY 15 NOT A USABLE SOURCE OF INFORMATION PRIOR TO MAJDR
MODE 205,

=DISPOSITION RATIONALE-

A} DEBIGNM:

{N_}L PARTSE LISED IN THE DESIGN AND FABRICATION OF THE MDU ARE SELECTED FROM
WMFOD04-400 ORBITER PROJECT PARTS LIST (OPPL), EXCEPT WHERE THE USE OF MON-
OFPL PARTS OR "OFF THE SHELF' HARDWARE HAD BEEN ALUTHORIZED. OFFL PARTS
UTILIZATION ARE BASED UPON SELECTION QF QUALIFIED PARTS, PROFER DERATING .
AND MINIMIZING THE NUMEER OF FART TYPES. FOR THE USE OF PARTS WHICH ARE
NOT IN THE OFFL AND DG NOT WMEET THE OPPL REQUIREMENTS, A NON-GPFL PART
APPROVAL REQUEST (NOFPAR) FORM MUST BE SUBMITTED FOR APPROVAL OGN QR
BEFCRE THE CRITICAL DESIGN REVIEYY AND PRICR TO PART PROCUREMENT FOR THE
FROPQSED DESIGN. AFPROVAL OF NOPAR PARTS ARE ALSO BASED ON CIRCUIT
APPLICATION AND CRITICALITY. "OFF THE SHELF' HARDWARE ARE COMPARED,
ANALYZED, QR TESTED TO MEET SFECIFIER REQUIREMENTS BEFORE BEING
AUTHORIZED FOR USE. THE APPLICABLE FAULT TOLERANCES ARE BEING ACHIEVED AT
THE LRU LEWVEL.

THE MDL DESIGN UTILIZED ERROR DETECGTION AND CORRECTION CIRCUITRY, CYCLIC
PROCESSING, AND/OR RADIATION TOLERANT EEE PARTS TO PRECLUDE ADVERSE
EFFECTS DUE TO RADIATION INDUCED SINGLE EVENT UPSETS OR RADIATION INDUCED
LATCHUP.

THE MEDCS HAVE THE CAPABILITY TO DISABLE AND ENABLE EDGE KEYS FOR USE
WITHOUT AFFECTING THE OTHEE EDGE KEYS.

THERE ARE VARICOUS BUILT-IN-TEST-EQUIFMENT {BITE) SELF-TEST CAPABILITY FOR THE
MEDS T DETECT AND ISOLATE FALUILTS TO THE LRU LEVEL DURING FLIGHT AND
GROUND QPERATIONS. ORPERATIONAL BITE IN THE MDU 15 PERFORMED CONTINUQUSLY
WHILE THE COMPONENT 15 QPERATING. COMPREHENSIVE SELF TEST IS USED TO
WERIFY, AT A MINIMUM, THE PROCESSORS, MEMORIES, POWER SUFFPLIES AND
INTERFACES. POWER ON SELF TEST (POST) IN THE MDU, A SUBSET OF
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
HUMEBER. 05-3A-MDU-01

COMPREHENSIVE SELF TEST, |15 USED TO VERIFY SYSTEM INTEGRITY BEFORE
RESUMING CPERATION AFTER A POWER INTERRUPTION OR CYCLE.

(B) TEST:
ACCEPTAMNCE RECUIREMENTS INCLUDE:

EXAMINATION OF PRODUCT

FUNCTIONAL AND PERFCORMANCE
ACCEPTANCE THERMAL TEST

ACCEFPTANCE VIBRATION TEET

FUNCTIONAL AND PERFORMANCE RECHECK.

AT

20 TO 80 HZ PLUS 3 DB/OCTAVE
80 T 350 HZ .04 G2/HZ

350 TO 2000 HZ MINUS 3 DB/OCTAVE
ATT

THE MDU SHALL BE THERMAL GYCLED FRCM FOF TO 120 F, TOZ0F, TO PLUS 120 F, AND
TO 70 F WITH CONTINUITY MONITORED THROUGHGQUT. RATE OF CHANGE SHALL NOT
EXCEED 240 F PER HOQUR, NOR BE LESS THAN Gt F PER HQUR. DWELL AT EACH LIMIT
TEMPERATURE SHALL BE A MINIMUM DF 60 MINUTES AFTER THERMAL STABILIZATION OF
THE TEST ARTICLE. SELECTED PERFORMANGE TEST AT EACH HIGH TEMPERATURE
EXTREME AND LOW TEMPERATURE EXTREME.

QUALIFICATION REQUIREMENTS INCLUDE:

ACCEPTANCE TEST
FERFORMANCE TESTS
FOWER TEST

EMC TEST

LIGHTNING

CABIN ATMOSFHERE
HUMIDITY

SALT FOG

SAND AND DUST
ACCELERATION

OPERATING LIFE TEST
WINDOW IMPACT TEST
AUDIBLE NOISE TEST
QUALIFICATION ACCEPTANCE VIBRATION TEST
THERMAL YACLUM TEST
THERMAL CYCLE TEST

LIFE

SHOCHK

POST PERFORMANCE TESTS

05-348 - 65



PAGE: 8 PRINT DATE: DR/071G8

FAILURE MDDES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
NUMEER!: 05-3A-MDLU-01

PACKAGE QUALIFICATION TEST

CAVT

20 TG BO PLUS 3 DB/OCTAVE TO 067 G4HZ

40 TO 350 HZ CONSTANT 067 G2/HZ

50 TO 2000 HZ MINUS 2 DB/OCTAVE FROM D67 GZHZ
DURATIGN 3 TIMES AVT

AGCELERATION

ACCELERATION TEST REQUIREMENT SHALL BE MET BY AMALYSIS.

GROVUND TURNAROUND TEST
ANY TURNAROUND CHECKOUT TESTIMEG IS ACCOMPLISHED IN ACCORDANCE WITH
OMRED.

(C) INSPECTION:
RECENVING INSPECTICN

CERTIFICATIONS & SOURCE INSPECTION TEST REPORTS ARE ON FILE. CASES AND
FLATPACKS ARE SCREENED FOR LOQSE PARTICLE DETECTION IN RECEIVING
INSPECTION. ALL HYBRID COMPONENTS ARE LOT SAMPLED IN RECEWING INSPECTION,

CONTAMIMATION CONTROL
LRU'S SHALL BE CLEANED TO LEVEL GC {GENERALLY CLEAN] OF MAM 1EI 301

ASSEMBEYANSTALLATION

VISUAL INSPECTION IS PERFORMED AT KIT RELEASE. PRINTED WIRING BOARD
MICROSECTION ANALYSIS IS PERFORMED AND MONITORED BY INSPECTION FOR EACH
LOT OF PWE'S. QLALITY CONTROL VERIFIES AND WITNEGSES TORQUE OPERATIONS.
QUALITY CONTROL VERIFIES SOLDERED CONNECTIONS AND ASSEMBLY OF PARTS.
TCGOL CERTIFICATIONS ARE MAINTAINED. QUALITY CONTROL PERFORMS PRE-CAP
VISUAL INSPECTION FOR CLEANLINESS. QUALITY CONTROL VERIFIES CONVEYDR
FURNACE PROFILETEMPERATURE EVERY 90 DAYS, POPULATED PWRB'S WILL BE
PURGED OF ICNIC CONTAMINATION PRIOR TO CONFORMAL COAT.

CRITICAL PROCESSES
INSPECTION VERIFIES CRIMPING ORPERATIONS AND CERTIFICATION. SOLDERING
REQUIREMENTS PER MHB5300.4{3A) AND MIL-5TD-2000 ARE VERIFIED BY INSPECTION.

TESTING
ATP 1S OBSERVED AND VERIFIEG BY QUALITY CONTROL, INCLUDING AVT AND ATT.

HANDLING/PACKAGING

FPROPER GROUNDING OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN HANDLING
IS PERFORMED. PACKAGING AND PROTECTION VERIFIED BY INSPECTION.

[)5-3A-66
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FAILURE MODES EFFECTS ANALYSIS (FMEA] - CIL FAILURE MODE
NUMBER: D5-3A-MDU-D1

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPILAINED ANOMALIES, AND
OTHER FAILLIRES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUNLD IN THE PRACA DATABASE.

{E} OPERATIONAL USE:

1} TRERE 1S NO CONFIGURATION POSSIBLE TQ MINIMIZE THE EFFECTS OF LOSS OF
COCLING 2} FOR FLIGHT INSTRUMENT OR MFD MDUS, THE SECONDARY PORT MAY BE
USED. 2) INFORMATION MAY BE DISPLAYED ON ANOTHER MDL!. 4) MDL POWER CYCLE
MAY RECOVER MDU FUNTION. 5} ON QRBIT, ANY MDU 15 AVAILAELE AS A REPLACEMENT
FOR ANY FAILED MDU.

-APPROVALS -
PAE MANAGER . P.A STENGER-NGUYEN - /0 Ba,. Fittary, 5/1ta
PRODUCT ASSURANCE ENGR : N.D. NGUYEN L P g (ol
DPS SYSTEM -G.L. PRICE
MEDS SYSTEM - M.B. WARNER
MEDS HARGWARE : R.M, SITAPARA
NASA SSMA :
NASA SURSYSTEM MANAGER -
NASA MOD
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