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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMBER: 05-3-12120 -X

SUBSYSTEM NAME: D|SPLAYS & CONTROLS

- REVISION: 1 08/27:97
FART DATA
PART NAME FART NUMBER
VENDOR NAME VENDOR NUMBER
1 FLT DK AYNS INSTL AREA
LR ! DIZPLAY DRIVER UNIT MC408-0023-000

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
_DISPLAY DRIVER UNIT (DD~ -

REFERENCE DESIGNATDRS:  30V73A1
IOVTIAZ

QUANTITY OF LIKE ITEMS: 2
2 REQD (1 CMDR SIDE, 1 RFILOT SIDE)

FUNCTION:
DECODES, PROCESSES. AND DRIVES SUBSYSTEM AND SENSOR SIGNALS TG BE
DISFLAYED ON THE ADI, AM), AW, AND HSI. DDU ALSD PROVIDES FOWER TO THE
ADI SERVOS AND TO EACH RHC, THC (GOMMANDER SIDE ONLY), RPTA, SBTC, BFC,
AND NWS (FILOT SIDE ONLY).
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 05-3-12110- 02

REVISIONE: 1 O8f271aT
SUESYSTEM NAME: DiSPLAYS & CONTROLS
LRU: DISFLAY DRIVER UNIT CRITICALITY OF THIS
'TEM NAME: DISPLAY DRIWVER UNIT FAILURE MODE: 1R2

FAILURE MODE:
ERRONEQUS SIGNAL OUTPUT TO THE COMMANDER'S OR PILOT'S DEQICATED
DISPLAYS.

MISSION PHASE: PL PRE-LAUNCH
Lo LIFT-CFF
Q0O ON-ORBIT
0O DE-OREIT
L5 LANDING/SAFING

VEHICLEPAYLOAD/KIT EFFECTIVITY: 102 COLUMEBIA
103 DISCOVERY
104 ATLANTIZ
105 ENDEAVOUR

CAUZE:

VIBRATION, EHGCK, CONTAMINATION ERRONECQUS INPUT, PIEGE FPART FAILURE,
TEMRERATURE,

CRITICALITY 171 DURING INTACT ABCRT ONLY? NO

REDUNDANCY SCREEN A) PASS
B} PASS
C} FAIL

PASSIFAIL RATHONALE:

A)

B)

C)

SCREEN "C" FAILS BECAUSE BEOTH COMMANDER AND PILOT DDU'S ARE COOLED BY
ONE COMMON AIR DUCT, THE LOSS OF WHICH COULD CAUSE THE FAILURE OF BOTH
DDU'S DUE TO OVER-TEMPERATURE.

- FAILURE EFFECTS -
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
NUMBER: 05-5-12130-G2

{A) SUBSYSTEM:

ERRONEQUS DATA ON ONE OR ALL DEDICATED DIEPLAYS AT THE COMMANDER'S OR
FILOT'S STATION.

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

(C) MISSION:
FIRST FAILURE - ND EFFECT.

{D) CREW, VEHICLE, AND ELEMENT(S):
FIRET FAILURE - NO EFFECT.

(E} FUNCTIGNAL CRITICALITY EFFECTS:
SUCCESS PATHE INCLUDE UTILIZING REDUNDANT FORWARD DRU AND DISPLAYS ANLD
DURING MAJGR MODE 305, THE HUD 12 AVAILABLE.

-DISPOSITION RATICNALE-

(A} DESIGN:

EEE PARTS ARE SELECTED FROM OR [N ACCCRDANCE WITH MFOG04-400 (OPPL)
REQUIREMENT. THE HOUSING 1S ENVIRONMENTALLY SEALED. UNIT 1S DESIGNED TO
FLIGHT VIERATION REQUIREMENTS, THZ DDU SHALL HAVE A MINIMUM USEFUL LIFE OF
25,000 HOURS. THIS |8 EQUIVALENT TO 100 ORBITAL MISSIONS 1N & 10-YEAR PERIOD
FROM DATE OF DELIVERY. AVERAGE ORBITAL MISSION DURATION WILL BE 7 DAYS;
HOWYEVER, CDU DESHNGN SHALL NOT PRECLUDE THE CAPAEILITY TD EXTEMD CREITAL
STAY-TIME UP TO A TOTAL OF 30 DAYS, PREVENTIVE MAINTENANCE. SERVICING,
REFAIR, AND REFLACEMENT OF PARTS SHALL BE CONSIESTENT WITH THE SELLER'S
TRADECFF RESULTS, AS APPROVED BY THE BUYER. THE LRU SHALL CONTAIN THE
NECESSARY BEULT-IN-TEST CAFAEILITY TO DETECT AND REFORT FAILURES WHICH
AFFECT OPERATION. THIS BUILT-IN-TEST CAPAEBILITY IN CONJUNCTION WITH THE
INTEGRATED AVIONIGE SHALL PROVIDE THE MEANS FOR ACCOMPLISHING
FUNCTIOMAL PATH FAILURE DETECTION DURING FLIGHT, ALONG WITH THE
MECESSARY LRU FAULT ISOLATION TO SUPPORT CROUND TURNARQUND
RECUIREMENTS. THE BUILT-IN-TEST CAPABILITY SHALL FROVIDE A 0.95 FROBABILITY
CF FAILURE DETECTION.

{B) TEST:
ACCEPTANCE REQUIREMENTS INCLUDE:

EXAMINATION OF PRODUCT
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMEER: 03-3-12130-0Q2

INSULATION RESISTANCE TEST
PERFORMANCE

ACCEPTANCE THERMAL TEST (ATT)
ACCERTANCE VIBRATION TEST (AVT)
BONDING TEST

AT

20T B0 HZ INCREASING AT 3 DE/OCTAVE TO 004 G
SQUAREDIHZ AT 80 HZ

80 T 350 HZ CONSTANT AT 0.04 G SQUARED/HZ

350 TO 200Q HZ DCECREASING AT 3 DBIOCTAVE FROM DDA G
SQUAREDMZ AT 350 HZ

ATT

THE DDU SHALL BE THERMAL CYCLED FROM PLUS ¥DDEG. FTOPLUS 100 DEG. FTO O
DEG. F TGO 70 DEG. F WITH CONTINUITY MONITORED THROUGHOUT. RATE OF CHANGE
SHALL NOT EXCEED 240 DEG. F PER HOUR, NOR LESS THAN B0 DES. F PFER HOUR.
DWELL AT EACH LIMIT TEMPERATURE SHALL BE THE TIME REQUIRED TO STABILIZE
THE UNITS TEMPERATURE PLUS THE TIME RECUIRED TO CONDUCT ANY
PERFORMANCE TEST; HOWEVER, THE MINIMUM TIME SHALL NOT BE LESS THAN 1
HOUR. INPUTS SHALL EE PROVIDED TO ALL FUNCTIONS SO THEY ARE ACTIVE DURING
THERMAL TESTS,

QUALIFICATION TESTE INCLUDE:

ACCEPTANCE TEST

POWER

EMC

CABIN ATMOSFHERE

THERMAL CYCLE -
VIBRATION

ACCELERATION

THERMAL WVACLILIM
OPERATING LIFE
SHOCK

QAT

20 TO 20 HZ INCREASING AT 3 DE/OGTAVE TO 00E7 G
SQUARED/HZ AT 80 HZ

80 TO 350 1z CONSTANT AT 0.067 G SQUAREDHZ

350 TO 2000 HZ DECREASING AT 3 DB/IOCTAVE ﬁRDM Q0&7 &
SQUAREDMHZ AT 350 HZ

DURATION FIVE TIMES AVT MINUTES FER AXIS

QTT
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FAILURE MODES EFFECTS ANALYSIS [FMEA) — CIL FAILURE MODE
MUMBER: Q3-3-12130-02

THE DDU SHALL BE THERMALLY CYCLED FIVE TIMES FROM: PLUS 70 DEG. F TO PLUS
120 DEG. F, TO MINUS 20 DEG. F, TQ PLUS 120 DEG. F, TC PLUS 70 DEG. F. RATE OF
CHANGE SHALL NOT EXCEED 240 DEG. F PER HOUR, NOR BE LESS THAN 1 DES. F PER
MINUTE. TIME DURATION AT EACH EXTREME TEMPERATURE SHALL BE SUFFICIENT TO
ACHIEVE THERMAL STABILIZATION PLUS THE TIME REQUIRED TC CONDUCT
FUNCTIONAL TEST, BUT SHALL NOT BE LEEE THAMN 2 HOURS,

ACCELERATION
FLUS AND MINUS 5 G'S IN ALL MAJOR AXES.

GROUND TURNARGLIND TEST
ANY TURNARQUND CHECKOUT TESTING 1S ACCOMPLISHED IN ACCORDANGE WITH
OMRED.

{C) INSPECTION:

RECENVING INSFECTION

RECEIVING INSFECTION PERFORMS A VIEUAL EXAMINATION OF INCOMING PARTS.
CERTIFICATION RECORDS AND TEST REPORTS ARE MAINTAINED CERTIFYING
MATERIALS AND PHYSICAL PROFERTIES.

CONTAMINATION CONTROL

QC VZRIFIES THAT REQUIRED PROGEDURES AND SHOP PRACTICES ARE UTILIZED FOR
CONTAMINATION CONTROL ENVIRONMENTAL SEALING OF UNIT VERIFIED BY
INSFECTION.

ASSEMBEY/INSTALLATION
DETAILED INSPECTION IS PERFORMED ON ALL PARTS PRICR TO NEXT ASSEMELY.

CRITICAL FROCEEZES

ALL CRITICAL PROCESSES AND CERTIFICATIONS ARE MONITORED AND VERIFIED BY
INSPECTION, |L.E.; SOLDERING, CONFORMAL COATING, ADHESIVE BONDING, CHEM FILM,
ANCDIZING, STRIPPING. SWAGING,CRIMPING, AND TORODUE VALUES.

TESTING
ALL PARTS OF THE ATP ARE OBSERVED AMD VERIFIED BY GC, INCLUDING AVT, ATT,
FUNCTIOMAL TEET,

HAMNDIL ING/PACKAGING

IN-PROCESS OPERATIONS ARE VERIFIED BY QC TO PROTECT PARTS AND PRECLURE
MIZHANDLING. PARTS PACKAGING |15 VERIFIED BY INSPFECTION TO APPLICABLE
REQUIREMEMNTS.

{D} FAILURE HISTCRY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, LINEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND [N THE PRACA DATA BASE.

053 -22
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FAILURE MODEE EFFECTS ANMALYSIS [FMEA) — CIL FAILLIRE MCDE
NUMBER: D5-3-12130-02

{E} OPERATIONAL USE:!
THE FULLY AUTOMATIC FLUIGHT MODE |5 ALED AVAILABLE AR A CONTINGENCY |F

REQUIRED.

-APPROVALS -
EDITORIALLY APPROVED - BMA : opfzifa
EDITORIALLY APFROVED :JsC o et FaZg -
TECHKICAL APPROVAL TVA ARPROVAL FORM : EE-DIL-U-MJJE‘E

/
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