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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
NUMBER: 05-6FPH-24800 -X

| SUBSYSTEM NAME: EFD&C - GROUND COMMAND INTERFAGE LOGIC (G3IL)

REVISION: 1 08/24r/a7
FART DATA
PART NAME PART NUMEER
VENDOQR NAKME _ VENDOR NUMBER

LRU : GCIL CONTROLLER MC450-0051-0002

EXTENMDED DESCRIPTION OF PART UNDER ANALYSIS:
SCIL CONTROLLER GROUND COMMAND INTERFACE LOGIC CONTROLLER

REFERENCE DESIGNATORS:  B3V74ALD

‘QUAMTITY OF LIKE ITEMS: 1
CNE

FUNCTION:

PROVIDES THE TRANSFER & SIGNAL CONOITIONING OF THE SIGNALS FROM THE
CONTROL SWITCHES ON THE DISPLAY AND CONTRGOL PANELS OR THE OPERATION
COMMANDS FROM THE MULTIPLEXER/DEMULTIPLEXER TS THE LRU'S OF THE
COMMUNICATIONS & TRACKING SUESYSTEM,



SHUTTLE CRITICAL ITEMS LIST ~ ORBITER

SUBSYSTEM :EPD&C — COMM. & TRACK. FMEA NO 05~6PE=24300 =2 REV:01/05/88
ASSEMELY :EPDRC=COMM & TRACHEING ’ CRIT. FLMNC: <
P/H RI tMC450=-0081-0002 CRIT, HDW: 2
P/N VENDOE: VEHICLE 1g2 102 104
QUANTITY 1 EFFTECTIVITY: X X £

sOHE PHASE(S): PL X IO X Q0 X Do X 1= X

FREPARED BY: APPROY
DES /o4 C HORNEERGER  DES J.238dl/

reL 4. M ALVAREZ L S,

gE e J COURSEN 0f lﬂﬂll"-;

ITEM:
GCIL CONTROLLFR GROUND CCMMAND INTERFACE LOGI® CONTROLLER.

FURCTION: '
PROVIDES THE TRAMNSFER & STEHAL CONDITIONING OF THE SIGCNATS FRON THE
CONTROL SWITCHEE ON THE DISPLAY AND CONIROL PANELS QR THE OFFRATION
COMMANDS FROM THE HILTIPLENER /DEMULTIPLENER TC TEE LEU'S OF THE
COMMDNICATIONE & TRACKING SUBSYSTEM. g3VT4AES .,

FATIITEE MODE:
LOSS oF OUTPOT - (KU MJ RO SIGHNAL AT GCIL TOD IRU QUTRUT.

CRUSE (5] 1
VIBRATION, TEMPERATURE, MECHANICAL SHOCK, CONTAMINATICH, MISHANDLING.
FIECE-PART STRUCTURAL FAILIRE.

EFFECT(S) ON:
» (A)SUBSYSTEM (R)INTERFACES {C)MISSION (D)CREW/VEEICLE

{A) A FAILURE CAW RESULT IN TEE LOSS OF AN OUTEOT (EOTH COMMAND AND
PANEL MODES) , THEREBY INHIBITING ROTH PANEL AND COMMAND CONTROL OF AN
LRO.

{B) IN THE WORST CASE AFTER 4 FATLURES (1 RADAR, 1 RADAR STENDRY, 1 COMM-
A, 1 COMM-A STANDBY) LOSS QOF ALL FKU-BAND RADAR AND COMMUNICATTON AND
ALSO LOSS OF AEILITY TO LOCK GIMBALS., A REAL-TIME DECISION IS REQUIRED
TO PERFORM IN=-FLIGHT MAINTENANCE EROCEDORE WITH EVA OR JETTISON THE
DEPLOYED ASSEMBLY.

' (C) AFTFR ONE FAILURE, LOS$ OF MISSION DOUE TO LOSS OF EKU~BAND RENDEZVOUS

RADAR CRPARTLITY OR HIGH DATA RATE TRANAMISSION CAPABILITY VIA THE
KU~BAND COMM LINK (TDRS).
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(D) AFTER 5 FATLURES (4 GCTL, 1 JETTISON S¥STEM) POSSIBLE LOSS OF
CREW/VEHICLE IF THE DA CANNOT BE SECURED FOR RE~ENTRY OR JETTISONED.
E=-ENTRY WITH GIMEALS UNLOCKED MAY CAUSE DAMAGE TO THRE RADIATOR. FATLURE
OF JETTISON SYSTEM INHIBITS THE ABILITY TG CLOSE PAYIOAD ZAY DODRS FOR
RE-ENTRY .

DISPCSITION & RATIONATP:
{R)DESICH (B)TEBST (C) INSPECTION (D)PAILURE HISTORY (E)CPERATICNAL USE
{A) DESIGN
CONTROL DOCIMENT MR=450=0081=0002. TRANSISTORS AND DICDES ARE SELECTED
FoOM MrOQG4a~400 (OFFL) WHICH CALLS FOR JANTXV LEVEL PARTS WITH DERATING
FACTORS OF AT LEAST 25%. RESISTORS AND CAFPACITORS ARE NTL TYPE, ALSD
SZL=CTED FROM THE OFFL WITH AT LEAST 2%% DERATING. ALL NON-2PDL PARTS
SUCH AZ HYERIDS ARE EVALUATED FOR COMPLIANCE WITH OFPL CUALIFICATION,
SCREENTING, AND DERATING REOUIRTMENTS.

(B} TEST
PERFORMED BY ISI, ATP REF. NO. 710348, QTR REF CC-77-02-260.
ACCEPTANCE TESTING OF ALL UNITS INCLUDE EXAMINATION OF ERODUCT. AVT -
0.04 G SQ/HZ 20-2000 HZ) INCREASING AT 3 DB/OCTAVE. ATT - 268, To 120,
DEGREES F, DWELL AT EACH LIMTT 60 MINUTES MINIMUM. INSULATION TEST IN
ACCORDANCE WITH MPOC04-002 AND THE RESISTANCE SHALL PE GREATER THAN 2
MEGOHMMS. DISLECTRIC STRENGTH TESTED IN ACCORDANCE WITH MFO004-003
EXCEPT THE APPLIED VOLTAGE SHALL BE 200 VAC, 60 HZ, FOR A DURATION OF
ONE MINUTE.

QUALIFICATION TESTING INCLUDES - QAVT — SAME AS AVT IN THE 3 ORTHO-AXZS,
EUT DURATION IS 5 TIMES GREATER AT .067 § SQ/EZ. TLIGET VISRATION .03
& SQ/HZ. EMI & EMC=-PER MFQ004-002 FOR {LASS ID EQUIPMENT.

« THERMAL VACUUM TEST ~ CHAMEFR ATR TEMPERATURE AT 80 DES F. PRESSURE
REDOCEDR FROM AMBIENT TO B.0 PSIA AT A RATE OF 0.15 PSIA/MIN. THIS LEVEL
MAIFTATNED FOR 2 HRS AND RETURNED TC AMEIENT AT A RATE OF 9.0 PSIA/MIN.

THERMAL CYCLE TEST - CYCLED 6 TIMES MINIMUM FROM 70 TC 140, TO 0, TO
140, TO 70 DEG F. THERMAL RATE NOT MORE THAN (4 DEG F)/MIN AND NGO LESS
THAN {1l DEG F)/MIW DWELL AT TEMP PLATEAUS NO LESS THAN 50 MIN.

"HIGH PRESSURE TEST-CHAMBER AIR TEMPERATURE AT 80 DEG F. FROM AMBIENT TD
3% PLUS OR MINUS 0.5 PSIA AT 0.15 PSIA/MIN MAINTAINED FOR 1 KHOUR.
RETUENED TC AMBIENT AT 6 PSIA/MIN.

CREIN ATMOSPEERE - SALT FOG TEST IN ACCORDANCE WITH MIT=-STD=810,

METHOD 505, FROCEDURE I FOR 1 HR. IMMEDIATELY UBGN CONCLUSIGN PLACED IN
HUMIDITY CHAMBER AND TEERMALLY CYCLED BETWEEN 60 AWND 125 DEG F FOR 5
CICLES AT 85% HUMIDITY.

BENCH HANDLING SHOCK = PER PROCEDURE V, METHOD 516.1 OF MIL«STD=210.
INTEGRATED AND SUBSYSTEM VERIFICATION TS PERFORMED AT KSC AND DURING
TURNARGUND -

GROUND TURMAROUND TEST - VERIFY GCIL KU-BAND CONTROL OUTPUTS (COMMAND
AND PANEL MODES) - PERFORMED EVERY FLIGHT.
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(C) INSPECTION

RECEIVING INSPECTICH

CERTIFICATES QOF COMPLIANCE FOR MECHANICAL FROPERTIES, CHEMICAL
COMPOSITION, RADIOGRAPHIC, AND DYE PENETRANT INSPECTION DF FROCORED
CASTINGS ARE MAINTAINED. CERTIFICATES OF CUMPLIANCE ARFE MAINTAINED FOR
MULTILAYER BCARD TEST RESULTS INCLUDING MICROSECTION ANALYSIS. AGE
SENSITIVE LOG MAINTAINED, EXTRUSIONS VISUALLY INSPECTED UNDER
MAGNIFICATION. -

CONTAMTHATION CONTROL
QC VERIFIES PROPER CLEANLINESS PROCEDURES ARE MATNTAINED.

ASSEMBLY /INSTALLATION

LETATLED INIPECTION PERFURNED ON ALL PARTS PRIOR TO NIZXT ASSEMBLY.
SCLDERING/CRIMPING OPERATIONS VERIFIED, CONFORMAL COAT ZREPARATION AND
COATING VERIFIED, TCRQUE VERIFIED. ALIGHNMENT/DIMENSIONAL INSPECTION
CHECES DURING CARD CONNECTOR ASSEMSLY. .

CRITICAL PROCEESES
SOLDERING OPERATORS ARE CERTIFIED. THE CRITICAL PROCESSES (HAND SOLDERING
AND CONFURMAL COATING) ARE MONITORED AND VERIFIED BY Q. RECORDS OF

. INSPECTION ANR CERTIFYCATIONS/TEST DATA ARE KEPT ONK FILE AT THE SOFPPLIZR.

TESTING
ALL TESTS/SET-UPS/RESULTS VERIFIED BY INSPECTION.

HANDIING /PACKAGING B
HANDLTNG & STORAGE PROCEDURES & EQUIDMENT VERTFIED BY QC. ELECTROSTATIC
DISCHARGE PREVENTION METHODS VERIFIED BY QC.

{D) FAILTRE HISTURY

TEERE ARE TWENTY-SIX FAILURES THAT HAVE OCCURRED DURING ACCEFTANCE
TESTING, CREITER SUBSYSTEM CHECK-OUT, DURING FLIGHT, AND DURING
VERIFTCATION/ TROUBLESEQOTING THAT ARE APPLICAELE TO THIS FAILURE MGDE.

FOUR FALILURES (AB4210, AB4852, ABARO40, AB9237) EAVE EEEN CAUSED BY HYERID
DRIVER MALFUNCTIONS DUE TO FOOR WORKMANSHIP COMPOUNDED BY AN IC CHID
SHAPE DISCREPANCY. CORRECTIVE ACTICNS INCLUDED: SUBASSEMBLY DRAWING
REVISION, QUALITY ASSURANCE BULLETIN ISSUED TO ALFRT MANUFACTURING AND
INSPECTION PERSONNEL T¢ THIS FAILURE AND PRODUCTION SCREENING TESTS WERE
IMPLEMENTED TO DETECT THIS TYPE OF PAILURE PRIOR TO FORMAL ACCEPTANCE
UT}F;TING. THEEE CORRECTIVE ACTIONS HAVE BEEN IMPLEMENTED oN ALL FLIGHT
TS.
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FAILURE AB4217 TQOK PLACE LCURING TROUBLE SHOOTING FOR A PRIOR FATLURE.
THE FAIL SAFE DRIVER WAS INTERMITTENT DUE TO A FAILURE INDULCED BY A
SPORADIC OPEN COUNDITICN CAUSED BY FAULTY WORKMANSHIP. CORRECTIVE ACTION
WAS TO CADTION ASSEMBLY AND INSZFECTICN PERSONNEL T EXERCISE GREATER CARE
DURING FABRICATION AND INSPECTION. NO FURIHER INCIDENCES HAVE OCCURRED.

FRAILURE AB47957 OCCUORRED DURING QRELTER OV-102 SYSTEM CHEECR-0OUT;
ERRONECUS MEASUREMENTS TO THE MDM WERE CAUSED BY THE CIRCUIT DESIGH,
CERTATIN SWITCH COMBINATICNS IN THE DISFLAYS AND CONTROL PANEL CRTATED
THIS STITUATTON. CORRECTIVE ACTION INCORPORATED A DESIGN CHANGE TO
FRECLUDE REQCCURRENCES. HC FURTHER INCIDENCES HAVE OCCURRED.

TEREE QUALITICATION FATIURES (ABRS310, ABS&8Z, ARS743) WERE CAODSED BY
FAULTY INSTALIATION TECHNIQUES FUR CAPACITORS AND INDUCTORS. CORRECTIVE
ACTICN WAZ2 TC REVISE MOUNTING TECHNIQUES FOR INDUCTORS AND CAPACITCRS:
THIS CORRECTIVE ACTION WAS IMPLEMENTED FOR ALL FLIGHT UNITS. NO FURTHER
INCIDENCES HAVE OCCURRED.

FALLUFE AB537% TOOK PLACE DURING ACCEPTANCE THERMAL TEST. A MARGINAL
SOLDER CONNECTICN FOR CIRCUIT GROUND WAS CACSED BY A WOREMANSHIP ERRCR.
CORRECTIVE ACTION WAS TC CAUTION MANUFACTURING AND INSFECTION PTRSCHNEL
=¢ EXERCISE MORE CARE DURING ASSEMBLY; THESE CORRECTIVE ACTIONS WERE
DIFLEMENTED ON ALL FLICHT UNITS. NO FURTYSER INCIDENCES HAVE TAREN FIACE!

FAILTGRES AC2027 AND AC4440 OCCURRED DURING INITIAL ACCEPTRNCE THERMAL
TEST. THEY WERE CAUSED BY EYBRID DRTIVERS WHICH FATLED DUE T0O THERMAL
EXPANSION. THEIS PROBLEM WAS DETERMINED TO BE ACCEPTANCE TEST SCREENAHLE
AND NO FURTHER CORRECTIVE ACTICON WAS TAFEW. KO FURTHER INCIDENCES HAVE
OCCURREL.

» FAILURES ACLl745 AND AC4667 ARE PAILURES TC RESPOND TO COMMANDS BECAJSE
Twe ADDRESS LINES WERY SHORTED TOGETHER DUE TO EXCESSIVE SOLDER FLOW.
CORRECTIVE ACTION ESTABRLTSHED INSFECTICHN CRITERIA AND REMOVAL
REQUIREMENTS FOR EXCESSIVE SOLDER. N¢ FURTHER INCIDENCES HAVE OCCORRED.

FAILURE ACY244 OCCURRED DURING TEST FOLIOWING THE REPLACEFMENT OF A HYERID
DRIVER. ONE SCREW BACKED OUT OF A SELF-LOCKING NUT PLATE CALUSING THE
FAILURE. THIS WAS CONSIDERED AN ISCLATED INSTANCE AND NO FURTHER
INCIDENCES EAVE QCCURRED.

FAILURE 15702 TOOK PLACE DURING MISSION S1-A; DOWNLINE DATA INDICATED
THAT THE S-BAND ANTENNA EBELECTRONIC SWITCHE BEAM CONTROL ASSEMELIES KUMEBER
1 AND 2, AND THE S-BAND ANTENNA SWITCH ELECTRONIC PACKASES WERE POWERED
TON" IN AN INTERMITTENT BASIS. FAILURE WAS CIASSIFIED AS UNEXFLAINED
ANOMALY, A SUSPECTED DRIVER WAS REPFLACED AND THE GCTII WAS RETESTED
SUCCESSFULLY. KO FURTHER INCIDENCES EAVE OCCURRED.

FATLURE AD0547 TOOK PLACE DURING ACCEPTANCE THERMAL TEST. THE GCIL FAILED .
THE KO TC S-BAND FUNCTIONAL TEST DUE TD AN JIC MULTIVIBRATOR CMDS (U4)

WITH NO QUTPUT. CORRECTIVE ACTION REPLACED THE IC AND ACCEPTANCE TESTED

THE BOARD; THIS WAS CLASSETIFIED AS AN ISOLATED FAILURE AND No PURTHER

CORRECTIVE ACTION WAS IMPLEMENTED.

(o ¥l n ] ] -
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THE FOLLOWING FAILOR®S ARE QPEN AT THE TIME AND THE RESOLUTION I5 BEING
TRACKED IN THE FAILURE REFCRTING SYSTEM. RESQLUTION IS PLANN=D
PRIOR TO THE NEXT FLIGEHT.

FATIURE ADO552 OCCURRED DURING INSFECTION FUNCTIONAL TEST: FAILED TO
RESPOND TO COMMAND 164 (FAYLOAD INTERROGATCOR NUMEER 1) DUE TQ L BESISTCR
DEFTECT. EESCIOTION IS IN PROGRESS.

FAILURE ADO762 TOQK PLACE DURING SYSTEM CHESCK=-OUT TEST: IN THE COMMAND
MCDE, THE GCIL 5-BAND FAYLOAD INTERROGATOR NUMBER 2 SELECTION Was
RFF=CTED BY THE POSITION CF THE TREUMBWEEZL SELECT SWITCH LUE TO A
CAPACITOR (C2) WEICE DEVELOPED A SHORT. RESOLOTION IS IN PROGRESS.

FAILURE ADO7S7 OCCURRED DURING INCOMING FUNCTIONAL TEST: DRIVER CIRCUIT
ald-6, FM2=-5 FAILED TU RESPOND TG THE UPLINK CCOMMAND DUE TC CAFACITOR
{(C2) WHICH FATLED DUE TC A THERMAL EXPANSION COEFFICIENT DIFFERENCE
BETWEEN THE CAPACITOR BODY AND TEE MOUNTING EPOYXY. RESOLTTION IS IN
PROGRESS .

FAILURE ADCE36 OCCURKRED WHILE PERFORMING SYSTEM CHECK=OUT; GCOIL CAME UP
IN A FAIL SAFE (S~BAND MODE) CONFIGURATION WEEN THE RU-COMM A PWR MOH"
CUMMAND WAS SENT. THIS ITEM WAS INITIALLY DIAGNOSED AS AN EIZCTROSTATIC
DISCHARGE (ESD) FPROELEM IN IC A2=A11. ANALYSIS IS CONTINUING T¢ DETSRMINE
THE CRUSE OF THE FAILURE AND SUBSEQUENT CCRRECTIVE ACTION.

FAILURES (ADOSELl, ADOD369, AD1950, AD1984&) ARE HYBRID DRIVER FAILURES IN
THE SPARE BOARDS. FOR ADUSS1 AND ADOS69, TWC SEFARATE HYEBRID DRIVERS ARE
SUSPECTED AS THE CAUSE, HOWEVER, THESE TWO ITEMS ARE STILL IN AN OFBEN
STATUS. FOR FAILURE AD1560 HYERTD 0755, AND FOR FAILURE AD1584 EYBRID
0508 BOTH FAILED ON TEE AUTOMATIC TEST SET. BOTH DRIVERS EXPERIENCED
EIGH CURRENT INTO PIN 9. THIS FAILURE IS STILL OF=N AND THE RESOCLUTICON

» I& IN FROGEESS.

FALLURE ADUD102 HAPPENED DURING ORBITER SUBSYSTEM CHECK-OUT TEST:; DUE TO A
FAILURE TO PROCESS COMMANDS TO THE NETWORK STGNAL PROCESSOR NUMBER 1
CAUSED EY A MANUFACTURING DEFECT, CONDUCTIVE EPOXY, USEZD TO SECURE A
TRANSISTOR, WAS MAKING CONTACT WITH THE HMYBRID METAIITZATION. THIS
FAILORE I2 STILL OPEN, AND THE RESOLUTION IS IN PROGRESS.

(E} OCFERATIONAL USE

NO CREW CORRECTIVE ACTION AVAILAELE TO RECAIN USE OF THE EU-BAND
COMMUNICATIONS CR RADAR RENDEZVOUS FUNCTIONS.
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