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. FAILURE MODES EFFECTS ANALYSE!S (FMEL) = CIL HARDWARE
NMUMBER: 05-3-B0J-2 X

SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DPS)

REVISION: © 01/10/54
PART DATA
PART NAME PART NUMEBER
YENDOR NAME VEKDOR NUMBER
LRy  MULTIPLEXER-DEMULTIPLEXER MTE15-0004-5110 '
HOMNEYWELL 4020534041
LRU ' MULTIPLEXER-DEMULTIPLEXER MCE15-0004-6110
HONEYWELL 4020534-561

EXTENDED DESCRIPTION OF FART LEDER ANALYS!L.
FLIGHT FORWARD MOM: “FF1° “FFZ", “FF3", AND "FF4",

REFERENECE DESIGNATORS: 81V72A3

E2vT2Ad
B3VT2ALE
. B2VT2AD
QUANTITY OF LIME ITEMS: 4
FOUR
FUNCTION:

FROVIDES MULTIPLEXED INTERFACE EETWEEN THE GUIDANCE NAVISATION AND
CONTROL (GNACY EENSDORE AND THE DATA PROCESSING SEUBSYSTEM (TPS)
COMPUTER CONMPLEY. CONVERTS AMALOG/ISUBSYETEM DATA TO A DIGITAL FORM
FOR DATA BUS TRANSFER. PROVIDES MATA BUFFERING, FORMET CONVERSION AND
DISCRETE DATA CONDITIONING FOR TRANSFERRING REQUEST/RESPOND DATA
BETWEEN THE COMPUTER AND THE GNAL SENSDORS. MDM'S 4L 50 PROVIDE LOGIT
SIGNELS FOR DPEMINGICLOSING ELECTRG MECHANICAL DEVICES. FROVIDES
RANDCOVER GF THE STATE VECTGR UPDATES AND COMMANDS FROM THE NETWORK
&IGNAL PROCESSORS (NSP) TO THE DRE Via MOMS FF1 AND FE3Z. MDM FF3
INTERFACES THE GNAC GENERAL PURPOSE COMPUTER'S {GPC) WITH THE KW-BAND
RADAR. EACH MDM CONTAINS INTERNAL REDUNDANT POWER SUPPLY SECTIONS
AND REDUNDANT BATA HANDLING SECTIONS {PORTS).

Q5-5-27



US GoyT

PASE 2 FRINT DATE: 4/1£/96

- FAILURE MODES EFFECTS ANALYS$IS FMEA — CIL FAILURE MODE
. ' _ NUMBER: D$-5-B03-2- 02

REVISION#: 10 0337/95

SUBSYETEM NAME: DATA PROCESEING EYSTEM (DPE)
LRU: MULTIFLEXER-DEMULTIPLEXER - CRITICALITY OF THI%
ITEM NAME: MULTIFLEXER-DEMULTIPLEXER - FAILLIRE MODE: 111

" FAILURE MODE:
ERRONEDUS DUTPUT

MISSICN PHASE: OO ON-ORBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
14 ATLANTIS
105 ENDEAVOUR

CAURE: :

ADDRESES VALIDATION BY FAILED CHIP, ANALDGTHGITAL (A/D), DENORITE GROWTHS,
MIODULE AND CHANNEL SELECTE, ADDRESS CHE K FALLURE, DLTA ERROR TO MDHW
MIDULE, MOM MODULECHANNEL SELECT FAILURE, AD CONVERTER FAILUIRE, PIECE

T PART FAILURE IN THE SECQUENCE CONTROL UNIT (seu).

. CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO
REDUNDANCY SCREEN £) WiA
B) HiA
C) N/A

FASS/FAIL RATIOMNALE:
A)

B}

)

- FAILURE EFFECTS -

(A SUBSYSETEM:
LOSS OF MM,
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PASE 3 PRIMNT DATE: 41 8/56

m

FAILURE MODES EFFECTS ANALYS!S (FMEA} — CIL FAILURE MODE
NUMBER: 05-5-B03-2- 02

{B) INTERFACING GUBSYSTEM{S):
DATA FOR ANOTHER LIME REPLACEABLE UNIT (LRLY EXECUTED. OR WRONG CHANNEL,

TASK, DR MODULE SELETTED.

Or-ORBIT.
FEI FAILURE WILL LOSE (VALID) RENDEZVOUS RADAR INPUT DATA TO GNAQ. BAZKUF
PROCSOURES ARE IN FLAGE TO ALLOW A RENDEZVOLS WITHCLUT THE DATA,

FOR ENTRY:

FEUFF2 FAILURE WILL LOSE NOSE WHEEL STEERING 1 (NWE1) CARABILITY.
FFIFF4 FAILURE WILL LOSE KDSE WHEEL STEERING Z {N¥¥SZ) CAPABILITY.

(G} MIESION;
LOss OF OMNE Fr MM RESULTS IN POSEIELE EARLY MISSION TERMINATION QUE TO

LOSS OF REDUNDAMCY,

{D) CREW, VEHICLE, AND ELEMENT(S):
POSSIELE LOSS OF CREW/WVEHICLE.

(E) FUNCTIOMNAL CRITICALITY EFFECTS:
CRITICALITY 11 BECALUSE DOF THE FOLLOWING REASDOMN:

N OREIT:

FF MON SREONSOUS QUTPUT COMMANDS TO ENABLED MAIN REACTION CONTRO.
SYSTEM (RIZS) CURING PROXIMITY OPERATIONS CAN RESULT IN LOSS OF
CREWANTHICLE.

CRITICALITY 1AZ BSCAUSE OF THE FOLLOW!ING REASONS:

ALl PHASES:

(1} A SINGLE ANALDG DUTPUT FROBLEM T THE GPLC HAS NO EFFECT. TWO LIKE
Ata DG JUTRFUT FAILURES TO THE GRC THAT PRODUCES A BIASED OUTPUT TRAT IS
BELTWY THE SOFTYWARSE REDUNDANSY MANAGEMENT THRESHOLD CAN RESLILT IN A
LOSS DOF v HICLE DUE TS ERARJNESUS DATA INPFUT TD THE GFC FOR MUMEROUS
SUBEYSTEME [AA RHI. B3TC RPTA ETC ). CRTESSAS PROVIDES PARTIAL DETECSTION
OF AMALOG INPUT CARD FAILURES 8Y EXECUTING INPUT CUTPUT MGQLLE (10M)
BUILLY I& TEST EQUIPMENT (BITE} TEST.

{2 LOSE OF QURTPLIY FROM ONE INERTIAL MEASUREMENT UNIT {IMU) OR A FF MQK
CHANMEL PROZESSING IMU DATA, FOLLOWED BY FAILURE OF AMODTHER IMU OF A EF
MoK WITH ERROHEQUS OUTRLT SUCH THAT THE AVERAGE OF THE TWO REMAIMNING
CHANNE_ S 1S CORRUPTED. WILL LEAD TO INCORPORATION OF FAULTY IMU DATA BY
Al TONPUTERS AKD POSSIBLE LOSS OF VEHICLE/MREWW

FOR ASZENT/ENTRY,
A FAILURT CONDITION SUCH THAT RESPOMNSE DATA FROM MDMS TD GPCS HAS LESS
THAM S MICROSECOND GARS BET“‘EEN CONSECUTIVE WORDSE, CAN CAUSE A MNON-

A =& =M
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PAGE: 4. . ~ PRINT QATE; 4/18/85

FAILURE MODES EFFECTS ANALYEIS (FMEA} ZIL F4Y-'NE MODE
NUMEER: 05-5-B03-2- 02

UNIVERSAL /O ERROR CONDITION DUE TO DIFFERING PERCERTION OF ARRIVING DATA
AMONG THE GPCS OF THE PASE REDUNDANT EET. DURIMG ASCENT AND ENTRY,
ENGAGE OF THE BFE 12 THEN REQUIRED. A SECOND FAILURE CAUSING LOSE OF BFS
CAN RESULT iN LOES OF VEHICLEACREW.

FOR ABCENT:

TWO FF MDM FAILURES THAT CAUSE IMPROPER COMMANMDE OF A SUFFICIENT
NUMBER DF JETS CAN RESULT IN ORBITER EXTERMNAL TANK (ET) CONTACT OR AN
ORBITER OUT-OF-CONTROL CONDITION AT SEFARATIDN

-DiSFOSITION RATIONALE-

(A) DESIGN:

ALL PARTS SELECTED FROM MFO004-400 ORBITER PROJECT PARTS LIST (QFPL) WHICH
CALLS FOR JANTXV LEVEL PARTS, OR HAVE ADEQUATE DERATING FACTORS OF 25-
50% OMN HYBRIDS & TRANSISTORS, 25-30% ON RESISTORS, CAPACITORS AND OTHER
COMPONENTE. PARTS THAT DID NOT MEET OSREITER FROJECT PARTS LIST
REQUIREMENTS FOR QUALIFICATION, TRACEABILITY SCREENING OR BURN-IN WERS
REVIEWED AND WERE FOUND ACCEFTABLE FOR THEIR GIVEN FUNCTIONS.
REDUNDANT COMMAND/SIGNALS FOR CRITICAL FLUNCTIONS ROUTED THROUGH
SEPARATE MOM'S. DESIGN ALSO INCORFPORATES RELIABILITY, MAINTAINASILITY,
ENVIRONMENTAL AND TRANSPORTABILITY REQUIREMENTS AND GTHER DESIGNS AND
CONSTRUCTION PER SPECIFICATION MZE15-0004.

|B) TEST:

EACH UNIT SUBJECTED TO ASCEPTANCE TEST PROCEDURE {(ATF) TEST (T4025545) AT
HONEYWELL INCLUDING CONTINUITY, FULL FUNCTIONAL, ACCEPTANCE VIBRATIONAL
TEST (AVT), ACCEPTANCE THERMAL TEST (ATT), EXAMINATION OF FRODUCT,

INSUILATION RESISTANCE TEST, DIELECTRIC STRENGTH TEST. PERFORMANGE., AND
POWER VARIATION TEST.

QUALIFICATION TEET (T40257E3) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIONAL, POWER, ELECTROMAGNETIC COMPATIBILITY {EMC) HUMIDITY, THERMAL,
VISRATION, THERMAL VACUUM, LIGHTNING, SHOCK, SALT/FOG, 1000 ONOFF CYCLE
LIFE TEST. ACCELERATION, AND EXPLOSIVE/CORROSIVE ATMOSPHERE

GROUND TURNAROUND TEST: ALL TURNARCUND CHECKOUT TESTING 15
ACTOMPLIEHED IN ACCORDANCE WITH OMRSD.

(C) INSPECTION:

RECEIVING (NEPETTION

CERTIFICATIONS &4 SOURCE INSPECTION TEST REPORTR ARE ON FILE. CASES AND
FLATPACKS ARE ENVIRONMENTALLY SCREENED, INCLUDING LOOSE PARTICLE
DETEZCTION IN RECEWING INSPECTION ALL HYBRID COMPONENTS ARE LOT SAMPLED
IN RECEIVING INSPECTICN.
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PAGE 5 . PRINT DATE: 4/1838

FAILURE MQDES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER: £5-5-803-2-02

CONTAMINATION CONTROL
CLEANLINESS TO CLASS 100,000 LEVEL IS VERIFIED EY INSFECTION.

ASSEMELY/INSTALLATION

VISUAL INSPECTION IS FERFORMED AT KIT RELEASE. PRINTED WIRING BOARD
MICROSECTION ANALYSIS 15 PERFORMED AND MONITORED BY INSPECTION. QUALITY
CONTROL VERIFIES AND WITNESSES TORQUE QPERATIONE. GUALITY CONTROL
VERIFIES SO_DERED CONNECTIONS AND ASSEMBLY OF PARTS, TOOL CERTIFICATICN
AMND TEMNSILE TESTS ARE MAINTAINED. QUALITY CONTROL PERFORMS PRE-CAF
VISUAL INSPECTICH FOR CLEANLINESS, QUALITY CONTROL VERIFIES CONVEYDR
FURNACE PROFILETEMPERATURE EVERY 80 DaY5. QUALITY CONTROL VERIFIES ALL
FLATHNESS & SURFAZE ROUGHNESS FOR PROPER HEAT TRANSFER. THERMAL
PROTECTION CONTROLS EXIET FOR ALL SOLDERED CONNECTIQNS.

NOMDESTRUCTIVE EVALUATION
FRADICSRARHIC INSPECTION OF SEELECTED COMPONENTES, LE., TANTALUM

CAFAZITORS, IS FERFORMED.

CRITICAL PROCESSES
INSGFECTIOR VERIFIZS CRIMPING QPERATIONG AND CERTIFICATION, SQLDERING

REQUIREMENTS FER NHBS300.4{34) ARE VERIFIED BY INSPECTION.

TEETING
ATF IS OEEERVED AND VERIFIED BY QUALITY CONTROL, INCLUDING AVT AND ATT.

HANDLINGFACKASING
PROPER GROUNDHNG OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN HANDLING
IS PEREORMED. PACKAGING AND PROTECTION VERIFIED BY INSPECTION.

D} FAILURE HISTORY:

“JRREMNT DATA OM TEST FAILUREE, FLIGHT FAILUREE LUMEXPLAINED ANOMAL IES. AKD
CTHER FAILUREZS EXPERIENCED DURING GROUND PRICESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATABASE.

(E} CPFERATICONAL UGCE:
PORT MIDING TQ RESOVER MDM FUNCTIONALITY IS AVAILABLE AS FOLLOWS:

A MMICE - PORTMODING WILL NOT BE PERFORMED UNLESS IT IS NECESSARY FOR
CRITICAL CARPABILITTY. :

B PQST MM1J2 TO PRE MECO - PORTMODING MAY BE PERFORMED TO REGAIN
CRITICAL CARABILITY QR AFTER ANY SECOND FAILURE, NON-CRITICAL RECOVERTY
Wi, NJT BE PERFORMED FOR NON-UNIVERSAL O ERRQOR CASES.

C)POST MECC - FORTMEDING MAY BE PERFOAMED IN ANY VALID PHASE OR 0P5,
EXCEFT FOR NOM-UN'WERSAL /0 ERRORM CASES,

[REFERENCE FLIGHT RULE 7-31)
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PAGE: & PRINT DATE: 4/1B/95

. FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
. _ . NUMEBER: 05-5-R03-2-02

- APPROVALS - ’
= )
EDITORIALLY APPROVED - Rl A A Cnpa,

EDITORIALLY APPROVED : JSC T A ke
TECHNICAL APFROVAL D VIAAPPROVAL FORM  : $&-CIL-013_0F5
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