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FAILURE MODES EFFECTS ANALYSIS {(FMEA)] — CIL HARDWARE
NUMBER: D5-5-503.1 =X

- BUBSYSETEM HAME: DATA PROCESEING EYETEM (DFS)

REVISION: 8 DAY
PART DATA
PART NAME FART NUMEER
VENDOR NAME VENDOR NUMBER
LRU : MULTIPLEXER-DEMULTIPLEXER MCE15- D004 5240
HONEYWELL 4020534042
LRU CMULTIPLEXER-DEMULTIPLEXER MCE1 500045210
HONEYWELL 4020534-052

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
FLIGHT AFT MDM: "FA1™, "FAZ", "FA3", AND "FAad".

REFERENCE DESICNATORS:  S4VTZAT
E5VT2AR
SEVTIAD
SEVT2AND

a

QUANTITY OF LIKE ITEMS: 4
FOUR '

FUNCTIDN: )
PROVIDES MULTIPLEXED INTERFACE BETWEEN THE COMPUTER, ACTUATDRS, AND
SOME GUIDANCE NAVIGATION AND CONTROL (GNAC) SENSORS. CONVERTS
ANALOG/DISCRETVE SUBSYSTEM DATA TO A DIGITAL FORM FOR DATA BUS TRANEFER.
PRCGVIDES DATA BUFFERING, FORMAT CONVERSION AND DISCRETE DATA
CONDITICNING FOR COMMAND OUTPUTS TO CRITICAL FUNMCTIONS SUCH AS
ALERCSURFACES ACTUATION, ENGINE GIMBALLING, ELECTRO MECHANICAL DEVICES.
RELCTION CONTROL SYSTEM [RCE) CONTROL, ETC. EACH MDM CONTAINS INTERNAL
IEFECE;JHLJI:NS:JAh‘T FPOWER SUPPLY SECTION AND REDUNDANT DATA HANDLING SECTIONS
E5).
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
. . NUMBER: #3-5-B031-Dd
. . REVISIOMNE: § 022708
SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DPS)
LRU: MULTIPLEXER-DEMULTIPLEXER CRITICALITY OF THIS
" [TEM NAME: MULTIFLEXER-DEMULTIPLEXER FAILURE MODE: 1R2

FAILURE MODE:
LESE OF CUTPUT

MIESIUN PHASE: Lo LIFT-OFF
PO DPE-ORBIT

YEHICLEPAYLOAD/KIT EFFECTIVITY: 102 COLUMELA
0%  DISCOVERY
104 ATLANTIS
105  ENDEAVOUR

CAUSE:

FIZECE-FART FAILURE, VIBRATION, CONTAMINATION, TEMPERATURE, CHEMICAL
REACTION, FAILED MDM FORT - SEQUENCE CONTROL UNIT {SCU), MULTIPLEXER
INVERFACE ADAFTER (MIA), POWER SUPPLIES OR 110 CARD/CHANNEL FAILURE.

. CRITICALITY 111 DURING INTACT ABORT DNLY? YES
' AaDA  ABDORT ONCE ARDUND
RTLE  RETURN TO LAUNCH SITE
TAL TRANS.ATLANTIC LAMNDING

REDUNDANEY SCREEN £) PASS
B} PASS
C} FAES

PASE/FAIL RATIONALE:

A}

B}

=l

- FAILURE EFFECTS -

(A} SUSSYSTEM:

. OS2 OF ONE WMOM,
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FAILURE MODES EFFECTS ANALYS!3 [FMEA) - CIL FAILURE MQLE
WUMBER: 05-5-803-1- 01

(B} INTERFACING SUBSYSTEM(S):
LOSS OF COMMAND/DATA FATHS ASSOCIATED WITH THE FAILED MDM.

({C) MISSIOMN:
POSSIELE SAARLY MISEION TSRMINATION DECISION DUE TO LOSS OF REDUNDANCY.

{0 CREW, VEMICLE, AND ELEMENT(S):
WD EFFECT FIRET FAILLURE.

TE} FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 1R2 BECAUSE OF THE FOLLOWING REASONS:

FOR ASCENT/ENTRY: TH!S FAILURE COUPLED WITH AN UNDETECTED FLIGHT CONTROL
SYSTEM (FC3) FAILURE (E.G., IN THE AERGSURFACE AMPLIFIER (ASA) OR ASCENT
THRUST VECTOR CONTROLLER (ATVC]). COULD RESULT IN THE TWO HEALTHY PATHS
BEING VOTED CuT. THIS SOULD RESIULT IN A VOTING DILEMMA IN THE FCE {E.G.,
"FORAE FIGHT" 1N THE SERVO ACTUATCRSE, RESULTING IN LOSS OF THE THRUST
VECTOR SONTROL (ASCENT) OR THE LDSS OF AERQSURFACE CONTROL (EMTRY)
WHICH MAY CAUSE LOSS OF VERICLE. REFERENCE FMEA 05-1-FC6042-1 AND 03-1-
FOEE42-1 FOR ADDTIONAL INFORMATION).

FOR ASCENT: DURING INTACT ABORT (RTLS, TAL OR AQA), CRITICALITY 1 IF UNABLE TG
PURGE AFT mUSELAGE COMPARTMENTS OF POST MAIN ENGINE CUTOFF (MECO) GAS
MIXTURE (BY DPFENING HELIUM BLOW DOVWN VALVE) RESULTING IN POSSIBLE
SIRE/SHPLOSION AND MAY RESULT IN LOSS OF VEHICLE AND CREW (FA2 OR FA4 MDM)

-DISPOSITION RATIOMALE.

(& DESIGHN:

ALL PASTE SCECTED FROM KMFOCD4.400 QRBITER PROJECT PARTS LIST (OFPLY VWHICH
CALLS FOR JANTXV LEVEL PARTS. OR HAVE ACEQLIATE DERATING FALCTORS OF 25
50 ON HYBRIDS & TRANSISTORS, 25-10% ON RESSTORS, CAFACITORS AND OTHER
COMBONENTS. PARTS THAT OID NOT MEZET ORBITER PROJECT PARTS LIST
REZJUIREMENTS FOR QUALIFICATION, TRATEABILITY SCREENING OR EURMN-IN WERE
REVIEWED AND WERE FOUND ACCEPTABLE FOR THEIR GIVEM FLUNCTIONS.
REDUNDANT COMMANDISIGNALS FOR CRITICAL FUNCTIONS ROUTED THROLUGH
SEPARATE MON'S. DESISM ALSO INCORPORATES RELIABILITY, MALIMNTAINABILITY,
ENVIRONMENTAL AND TRAMSPOETABILITY REQUIREMENTE AND OTHER. DESIGNS AND
CONSTRUCTION PER SPECIFICATION MZE15-0004.

058-5-4




US Gove -

PAGE: 4 : - " PRINT DATE: /27198

FAILURE MDDES EFFEGTS ANALYSIE IFMEA) = Cll, FAILURE MODE
Cot NUMEER: 05-5-B03-1-T1

B TEST:

EACH UNIT SUBJECTED TO ACCEPTANCE TEST PROCEDURE (ATP) TEST {T4025545) AT
HONEYWELL INCLUDING CONTINUITY, FULL FUNCTIOMAL, ACCEPTANCE VIBRATIHONAL
TEST (AVT), ACCEFTANCE THERMAL TEST (ATT), EXAMINATION OF PRODULCT,
INSULATION RESISTANCE TEST, DIELECTRIC STRENGTH TEST, FERFGRMANCE. AND
POWER VARIATION TEST.

QUALIFICATION TEST (T4025763) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIONAL, POWER, ELECTROMAGNETIC COMPATIBILITY [EMC), MUMIDITY, THERMAL,
VIBRATION, THERMAL VACUUM, LIGHTNING. SHOCK, SALT/AOG, 1000 OMNAOFF CYCLE
LIFE TEST. ACCELERATION, AND EXFLOSIVE/CORROEINE ATMOSPHERE. )

EACH UNIT SUBJECTED TO ACCEFTANCE TEST PROCEDURE (ATF) TEST (T4025545) AT
HONEYWELL INCLUDING CONTINUITY, FULL FUNCTIONAL, ACCEFTANCE VIBRATIONAL
TEET (AVT), ACCEPTANCE THERMAL TEST (ATT). EXAMINATION OF PRODUCT,
INSULATION RESISTANCE TEST, DIELECTRIC ETRENGTH TEST, PERFORMANCE, AND
FOWER VARIATION TEST. . '

QUALIFICATION TEST (T4025783) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIONAL. POWER. ELECTROMAGNETIC COMPATIBILITY (EMC), MUMIDITY, THERMAL,
VIBRATION, THERMAL VACUUM, LIGHTHING, SHOUK, SALT/FOG, 1000 QN/OFF CYCLE
LIFE TEET, ACCELERATION, AND EXPLOSIWE/CORRDSIVE ATMOSPHERE.

GROUND TURNARDUND TEST: ALL TURNARDUND CHECKOUT TESTING IS5
ACCDMPLISHED IN ACCORDANCE WITH OMRST.

(] INSPECTION:

RECEIVING INSPECTION CERTIFICATIONS & SOURCE INSPECTION TEST REPORTS ARE
ON FILE. CASES AND FLATRPACKS ARE ENVIRONMENTALLY SCREENED. INCLUDING
LOCSE PARTICLE DETECTION IN RECEIVING INSPECTION ALL HYBRID COMPONENTS
ARE LOT SAMPLED IN RECEWING INSPECTION,

CONTAMINATION CONTROL CLEANLINEES TO CLASS 100,030 LEVEL |5 VERIFIED BY
INGPECTION

ASSEMI_YNINETALLATION VISUAL INSPECTION 1S PERFORMED AT KIT RELEASE.
PRINTZD WIRING BOARD MICROSECTION ANALYSIS 1S PERFGRMED AND MONITORED
2Y INSPECTION QUALTTY CONTROL VERIFIES AND WITNESSES TORGQUE OPERATIONS
QUALITY CONTROL VERIFIES SOLDERED CONNESTIONS AND ASSEMBLY OF PARTS.
TOOL CERTIFICATION AND TENSILE TESTS ARE MAINTAINED. GUALITY CONTROL
PERFORMS PRE-CAF VISUAL INSFECTION FOR CLEANLINESE. QUALITY CONTROL
VERIFIES CONVEYOR FURNACE FROFILE/TEMPERATURE EVERY 80 DAYS. CUALITY
CONTROL VERIFIES ALL FLATNESS & SURFACE ROUSHNESS FOR PROFER HEA™
TRANSFER. THERMAL PROTECTION CONTROLS EXIST FOR ALL SOLCERED
COMMNELTIONS.

NDNDES"I;FELJCTWE EVALUATION RADIOGRAPHIC INSPECTION OF SELECTED
COMPONENTE LE., TANTALUM CAPAZITORS, 15 FPERFORMED,
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FAILURE MODES EFFECTS ANALYSIS {FMEA} — €Il FAILURE MODE
' NUMBER: 05-§-B03-1- 01

CRITICAL PROCESSSS INSPECT.ON VERIFIES CRIMPING OPERATIONS AMD . .
C==TIFICATION. SOLDERING REGUIREMENTS PER NHBS5300.4(34) ARE VERIFIED BY
INSPECTION. )

~ESTING ATP 1S DESERVED AND VERIFIED BY QUALITY CONTROL INCLUDING AVT AND
ATT.

HANOLING/PACKAGING PROPER GROUNDING OF ELECTRICALLY STATIC SENIITIVE
DEVICES WHEN HANDLING |1E PERFORMED. PﬂCKAGIHG AND PROTECTION VERIFIED

B INSFESTION,

1D} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUNE PROCESEING ACTIVITY CAN BE
EOUND IN THE PRASA DATABASE

(E} OPERATIONAL USE:
FORT MODING TO RECOVER MDM FUNSTIONALITY i3 AVAILAELE AS FOLLOWE!

A MM1CZ - PORTMODING WILL NOT BE PERFCRMED UNLESS (T 15 NECESSARY FOR
CRITICAL CAPABILITY.

B) FOST MM192 TO PRE MECO - PORTMAODING MAY BE PERFORMELD TO REGAIM
CRITICAL CAPABILITY GR LFTER AMNY SECOND FAILURE. NON-CRITICAL RECOVERY
WILL NOT BS PERFORMED FOR NON-UNIVERSAL VO ERROR CASES.

C} PoST MECO - PORTMODING MAY BZ PERFORMEID W ANY vALID PHASE OR OP 5,
EXCEST FOR HON-UNIVERSAL IO ERROR CASES.

(REFERENSE FLIGHT RULE 7-31)

. APPROVALS -
"{ '
EDiTORIALLY APPHOVED . R : /ff dlﬁ F7 i,
EnITORIALLY ARPPROVED P JsT g o ey T T
TS oHMICAL APPROVAYL V1A APPROVAL FORM F5-CIL-D13_05-5/
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