SHUTTLE CRITICAL ITEMS LIST = ORBITER

SUBSYSTEM ; INSTRUMENTATICN FHMEA NO 05-4 -2321300=-1 REV:QR/24/88
ASSEMBLY PORWARD AVIONICS BAY 1 CRIT. FONC: :
P/N RI EMC4TE~013E CRIT. HDW; Z2
P/H VENDOR: ¥YEHICLE 1oz ] 104
OUANTITY :1 ETFECTIVITY: X X b4

iONHE PHASE(E) ¢ PLYXIO X Q0 X DO X Ls X

REDUNDANCY SCREEN: Ae N/A B- H/A C~ N/A

FEEFARED BY: APPRQ AFFRO

DBY (NASA); .
DES L MUCHOW  DES SSM el Dy I Y
REL R GREGORIAN REL 77 3% REL AN Yol mt e Chldy
QE E GUTIXRREZEMEE : QCEL 2
ITEM: B /1.4
FAYLORD DATA INTERLEAVER({PDI)
PONCTION:

ACCEPTS DATA FROM UP TO 5 ATTACHED PAYLOADE AND 1 DETACHED PAYLOAD
SIMULTANEOUSLY, DECOMMUTATES AND REFORMATS SELECTED DATA FROM  PoUR
PAYLOADS, AND PROVIDES STORAGE OF, AND ACCESS TO THAT DATA BY THE CENERAT
FURPOSE COMPUTER{GPC) AND THE PULSE CODE MODULATION MASTER UNITS (PCM ML
{5 B8R REFERENCE DESIGNATOR: B1VISAg, '

FAILURE MODE:
LOSE OF GSUTPUT, ERRONIOUS OUTIUT

CAUSE(S) : :
PIECE PART FATLURE, VIERATION, THERMAL STRESS, MECHANICAL SHOCK,
CONTAMINATION,

EFFECT(8) ON:
{A)SUBSYSTEM (B)INTERFACES [C)MISSION (D) CREW/VERICLF

(A) ERRONEQUS DATA OR 158S OF DATA TQ PCMMU AND PAYLOAD RECDRDER.

(®) ERRONEODS DATA QR LOSS OF PAYLOAD DATA TO COMMUNICATION AND
TRACKING (C4T),

(C) ERRONETOUS DATR OR LOZE OF DATA MAY CAUSE LOSS OF MISSION OBJECTIVES.
(D) NO EFFECT.
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SEUTTLE CRITICAL ITEMS LIST -~ ORBITER

SUBSYSTEM :INSTRUMENTATION FMEA NO 0%=4 =321300=1 REV:0S/24/BB

DISPOSITION & RATIONALE:

{A)DESIGH (B)TEST (C)INSFECTION (D}PAILURE HISTORY (E)OPERATIONAL USE

{A) DESIGN

TEE PDI CONSISTS OF THREE DIGITAL DATA BUS INTERFACES (GPC, PCMMU 1 AND
POMU 2), % ATTACHED PAYLOADS INTERFACES ANL TWC INTERFACES FOR DETACHED
FAYLOADS. TEE PDI PERFORMZ BIT 3S¥YNC, WORD SYNC AND FRAME SYNC, DATA
STORAGE, AND DATA TRANSMISSION TO TRE POMMU'S. THE PDI CONTAINS INTERNAL
BITE CAPABILITY TQ TEST AND REPORT FAILURES VIA THE DATA BUS RIS,

THI1S BUILT=IN-TEST CAPABILITY IN CONTUNCTION WITH THE AVIONICS
BHALL FROVIDE THE MEANS FCR ACCOMPLYISEEING FUNCTIONAT. FATHE FAILURE
DETECTION TURING PLIGHT ALONG WITH THE NECESSARY LRU FAULT ISOLATION TO
SUPPLRT GROUND TURNARCUND REQUIREMENTS.

EEE PARTS ARE SELECTED FROM QR IN ACCORDANCE WITK MFQOO4-400(OFPL)
REQUIREMENT. THE PRI SHALL HAVE A MINIMUM DESIGN 1IFE OF 24,000 HOURS,
WHICH ARE EQUIVALENT TO 100 ORBITAL MIZSSIONS IN A 10 YEARR PERICD.

(B) TEST

ACCEPTANCE REQUIREMENTS; EACH PDI IS SUBJECTED TO THE FOLLOWIKG:
EXAMINATION OF PRODUCT, FUNCTIONAL AKD PERFORMANSE TESTS, ACUEETANCE
VIBRATION TEST (AVT), ACCEPTANCE THERMAL TEST(ATT) .

QUALIFICATION TESTS INCLULE:

ACCEPTANCE TEST, EMC, POWER, VIBRATION ACCELERATION, THERMAL CYCLE,
THERMAL VACUUM, CABIN ATMOSPHERE, SHOCK, LIFE.
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SHUTTLE CRITICAL ITEMS LIST -~ OREITER
SUBSYSTEM :INSTRUMENTATION FMEA NO 0Z=4 =321300=1 REV:QE/24 /88

GROUND TUENHARDUND TESTS
PDI OUTFUT AND INTERFACE VERIFICATION FPERFOFMED EVERY FLIGHT,.

(C) INSPECTION

RECEIVING INSFECTION :
ALL INCOMING PARTE ARE INSPFECTEDR VISUALLLY TO WVERIFY CONFORMANCE TO
PURCHASE QRDER AND DRAWING S5FXEC.

CONTAMINATION CONTROL
QUALITY CONTROL VERIFIES REQUIRED FROCEDURES AND SHQP PRACTICES.
PRODUCTION UNITS ARE MATHNTRINED TO CLEANLINESS2 LEVEL BY SPEC.

ASSEMELY FINSTALLATION

GN-LINE INHSPECTION POINTS ARE VERIFIED. TORQUE FORCES AFPFLIED ON
PRINTED WIRE BOARDS (P.W.B.) MOUNTING HARDWARE ARF VERIFIED. ANTI=-STATIC
PROCEEE IS VERIFIED THROUGHOUT ASSEMELY/INSTALLATION/SHIPPINE PROCESEES.
MICRDECOPIC EXAMINATIONSE ARE UTILIZED TO INSPECT PARETS AND P.W.E. TO
ENSTURE ACCEPTABILITY OF ALL PLATING CONTACTS FRIOR TO NEXT ASSEMHBLY.

WIRE INSULATICON IS INSPECTED TC SURPACE ANY EXPOSED WIRE. MERCURY
CONTAMIKATION INSFECTIONS ARE CONDUCTED AT BOARD LEVEL.

CRITICAL PROCESSES

ALL BONDING, WIRE SOLODERING, SEALING, PF.W.B. COATING, SWAGING AND
SHIELDING ON COMPONENTE AND CONTACTS ARE VERIFIED IN COMPLIANCE WITH
QUALITY SPECIFICATIONS. OTHER OPTIONAL PROCESSES, SUCH AS, REFLOW SOLDER
TECHNIQUE, ARE VERIFIED TO ENSURE CONFORMANCE.

TESTIRG
ATF IS5 VERIFIED BY IMNSFECTION,

HANDLING/PACEAGING
ALL PARTE ARE PACKAGED AND PROTECTED FROM DAMAGE AND CONTAMINATICN.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBRSYSTEM :INSTRUMENTATION FMEA NQO 05=4 -32130Q0=1 REV:D5/24/88
D) FATLURE MISTORY

SAIL, ’Enﬂng o +he POI.

(V) CAR# AC3095¥5=13-82, FDI &/N 3, VTESTAT SAIL,YEXHIBITED AN ERRONEGUS
IRIG-B STATOUS REGISTER OUTPUT BY SKIFPING THE 20 SECOND MARK, GOING FROM
19 TO 09 TO 21 SECONDS. SUPPLIER ANALYSIS FOUND LSI CHIPS, Us4, U6, AND
U71, LOCATED ON THE TIMING AND IRIG MODULE, P/N 5881%28, WERE WIRED
INCORRECTLY . CERTAIN PINS WERE CONNECTED Ta LOGIC '"HIGH“ {SVDD) WHERE
LOGIC *LOW" (GROUND) WAS REQUIRED TOC ENSURE A CORRECT COUNTING SEQUENCE.
THIS DESIGN ERROR AFFECTED THE TENS COLUMN OF DAYS. ECDP BY THE
SUFFLIER WAS REJECTED BY €CE BECAUSE OF COST AND ACCEPTAELE RISK (I.E.
USE AS IS). REDESIGN WAS APFROVED BY A LATER CCB, EFFECTIVE ON ALL

4 .

FDI'S. or

{2) CAR¥ AC3921,%¥3-24-82, PDI S§/N 013. THE PDI RECEIVER DISTORTS THE 1.152
MHZ TIMING SIGNAL FROM THE OCCASIONALLY CAUSES THE “PDI 1.152
MiZ GOCD"™ BSR BIT TO CYCLE ON AND OFF, THE JITTER WAS DISCOVERED AT THE
SUPPLIER'S FACILITY WHEN PCMMY013 WAS INTERFACED WITH PCI §003 FoR
TROUBLESMOOTING. THE CAUSE WAS TRACED 70 A SLOW RESPONSE TIME IN THE
LH2111D COMPARATOR (U4) ON TIMING AND IRIG CARD ASSEMBLY (F/N 5618538),
AS NOTED ON LOGIC DIAGRAM #622148. FATLURE RESULTED ,—BHERDROME.  FROM
MARGINAL DESIGN, BN, EDCP #GO41=392-220-45, SUBMITTED BEY THE
SUFPLIER, FROPOSED THAT U4 BE REPLACED WITH AN LM1197 AND FOUR NEW
DIODES FOR INPUT DPROTECTION. THIS CHANGE WOULD PROVIDE & FASTER
RESPONSE AND PREVENT 1.152 MEZ CLOCK JITTER. THE EDCP, WAS AFPPROVED.
TEIS CIRCUIT HAS BEEN REDESIGRED TQO ELIMINATE THIS FROBLEM.

mdalg &va

{3 CAR§ AC2558;¥3-9-83, PDI S/N 7. DURING SUBSYSTEM TEST ON OV103 AT
PAIMDATE, PDI PORT J2 TO PEM-1 FATLED TO COMMUNICATE VIA EUS Pl=1.
FAILURE RESULTED FROM OPEN SOLDER JOINTS IN PDI-7 BETWEEN MAG WIRE AND
PIN 45 OF 1SI-U4 ON I/0 BUFFER CARD. ALL OTHER JOINTS INSPECTED OFK.

hproblem nd SOLATEDYCASE ©Fa INADVERTENT WORKMANSHIP ERROR. NO TREND OR GENERTO

PROELEM, INDICATED.

% Jcsf-nu-tnti

(4Y caRS ADO357,99-06-85, S/F 4, DURING OV-104 VEHICLE TESTING (PRE-FRF) AT
ESC, A FAIL STATE IN WORD #2 (#V7SMS420D), BIT 15 (P .152 MHZ GOOD)
OF THE PDI EBITE STATUS REGISTER WAS INDICATED. TROUBLESHOGOTING ISOLATED
THE FROBLEM TO DUAL COMPARATOR U4 (P/N IH2111D), IN THE 1.152 MHZ
CIRCUITRY.  ALL TESTING, HOWEVER, INDICATED THAT U4 HAD NOT FAILED.
RATHER, THE COMPARATOR'S PROPAGATION DELAY TIME LIMIT (DETERMINED BY
ANALYTICAL ANALYSIS) REQUTRED BY THE 1.152 MEZ CIRCUITRY. AN ENGINEERING
CHANGE HAS BEEN SUBMITTID FOR ALL UNITE TO CORRECT THIS FAILURE MODE.
CORRECTIVE AGCTION FER EDCP-39 HAS BEEN AFPROVED AND IS BEING IMPLEMENTELD
ON ALL UNITS BY HARRIS CORPORATION. REWORK WILL CONSIST OF REPLACING U4
WITH A NEW PART (P/N LM119J; RESFONSE TIME LESE THAN 100NS), AND ADDING
MAG WIRES AND FOUR DIODES. THES CORRECTIVE ACTION IS PART OF THE =-0005
CONFIGURATION HARDWARE CHANGES AS APPRGVED BY MCR. 11837. ALL UNITS WILL
BE RETRQFITTED PRIOR TO THEIR RESPECTIVE PLICHTS.

~ "No outpat” and “erronesus output " failuces wil\ be

addrecged eon +hie CIL,
o5-4-|9




SHUTTLE CRITIGCAL ITEMS LIST - ORBITER

SURSYST : INSTRUMENTATION YMEA NO 05-4 =121300=1 REV:D5/24/38

KSE oV 09

(5 )cani Apacs3Y 1-09-¢6, PDI /N 7. PCMMU BITE 10, MEAS. #V75X2130D (VALID

OATA INFUT), AND PDI DYNAMIC WRAPAROUND, MEAS. V7540070 (PCMPEITE TEST
WORD 47) WERE INTERMITTENT DORING POWER-ON CHECES OF LVOoSS AT EEC.
FATLURE CAUSE WAS ISOLATED T¢ A HARRIS oMCS CUSTOM LST U4 (PN 144244, LDC
8072) UNIQUE TO THEE PDI AND PCMMU. A FULL ELECTRICAL FUNCTIOMAZL TEST,
WHEICH INCLUDED MICROPROBING, REVEALED X 100 OHM S8HORT TCO GROUND IN CELL
163. FURTHER INVESTIGATION DID NOT SPECIFICALLY REVEAL THE CAUSE OF THE
ANOMALY: HOWEVER, THE SUSPECTED CAUSE WAS THOUGAY T@ BE A DIFFUSICN
DEFECT PRESENT FROM THE ORIGIMAL FROCESSING.J5 THIS MAY HAVE ALLOWEDR THE
GROWTE OF A DIFFUSICN SPIRE. OTHER INVESTIGATIONS INCLUDELD
RADIOGRAPHIC, MERMETICITY, AND PIND TESTS. NONE OF THESE CHECKS,
HOWEVER, REVEALED ANY DEFECTS. TEIS FAILURE NMODE WAS AN ISOLATED CABE.
TWC OTHEZR U4 FAILURES HAVE BEEN PREVIOUSLY REPORTED, BUT BLTH FAILORES
RESULTED FROM POOR WORFKMANSRIP. NO C/R WAS DEEMED NECE3SARY AT TIME QT

PROBLEM CLQOSURE BASED ON A FIRST OCCURRENCE.
KGE av-i103

(&)cAR $api14s ¥ s-29-86, POI B/N 4, DORING TEST ON OVi03 AT KSC, DATA

TRANSMISSION PROBLEMS OCCURRED ON PORT #2 RESULTING IN BITE BIT #10
SHOWING FAIL, GSUFPLIER Radihue TEST AT AMBIENT SEHC MO FAILUEE.
RETESTM AT WACEMPERATURES, HOWEVER, DID REFEAT THE REPORTED ANCMALY.
LOGALIZED HEATING TECHNTQUES LATER ISOLATED THE PROBLEM To THE GERD #2
MIA. FURTHER TESTWHY THE MIA SUPPLIER (SINGER; COULD NOT DUPLICATE THE
ANCMALY.  MIA TESTING WAS BASED ON EXTENSIVE COMMUNICATION BETWEEN
STINGER, HARRIS, ROCFWELL AND KASA. FINALLY LSI U2 ON THE SUSPECT MIA WAS
REMOVED FOR DETAILED ANALYSIS AS TEE SUSPECT MCST PROBABLE CAUSE.
ANALYSIS REVEALED ESOME MINOR UNSATISPACTORY CONDITICNS IN U2, EUT NOKNE
WOULD EXPLAIN THE SURTECT ANOMALY.TACAR WAS "EXPLAINED" ASMWUA" WITH KO
FURTHER ACTION REQUIRED BASED ON FIRST OCCURRERGE. KO TREND GR CINERIC
PROBLEM IS INDICATED. PROBLEM IS DETECTABLE IR FLIGHT BY PCMMO BITE BIT
310, _ FLIGHT CREW WOULD SELECT ALTERNATE SUUIIP AS A WORKAROUND. (PDI HAS
A EBR] FOR EACH PCMMU AND ONE FOR THE SP¢ BUS). FAILURE PRICR TGO FLIGHT
Wot'DS RESULT IN A LAUNCH DELAY TO REPLACE THE EDI.

WSl GvADY
(7)car 4apim3s,\ $-8-B7, PDI S/N 4. DURING TEST ON oOV104 AT XsC,
INTERMITTENT MTU IRIG BITE FAILURES WERE INDICATED. PROBLEM WAS

ISOLATED TC PDI-2. SUPPLIER TEST COULD WOT DETERMINE THE FAILURE CAUSE.
TESTING INCLUDED AMBIENT AND THERMAL STRESS PLUS SWITCHING ALL THREE I/0
B CARDS THRU ALl THREE SLATS AWECAR WAS TEXPLARINED" ASF®UA". THE MOST
PROBABLE CAUSE WAS A MOMENTARY GLITCH IN THE VERIFICATION CIRCUIT IN THE
A2 CARD (CONTROL TIMING AND IRIG). THIS ANOMALY I3 A FIRST OCCURRENCE
AND NQ TREND OR GENERIC FROBLEM IS5 INDICATED. 1IN THE WORST CASE, IF THE
MTU IRIG "B* SIGNAL WAS LOST DURING FLIGHT, SOME TIMING INFORMATION WOULD
BE LOST, BUT COULD BE RECOVERED {PXBT) FLIGHT. NO IMPACT IS FORESEEN FOR
ANY FLIGHT AND NGO FURTHER ACTION WAS TAKEN.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :INSTRUMENTATION FHEA NO 05~4 =321300-1  REV:05/24/88
51 -059y
[P)car $26700s¥ 7-bs, por - THE PDI WOULD NOT RESPOND TC EITHER PCMMU

JUST PRIOR TO LAUNCH OF S1-F (OV099). ALTHOUGE THE PDI FLEW 51-F, I7 WAS
NOT REQUIRED BECAUSE 51-F WAS A SPACELAE MISSION. IT WAS REMOVED AFTEE
51-F, SUFPLIER ANALYSIS ISOLATED TEE PROBLEM TG A SHORTED CERAMTC
CAPACITOR [N TME FOWER SUPPLY (C30, CRRO6}. TEARDUWN OF €20 REVEALED A
PUNCTURE THROUGH THE CERAMIC DIELECTRIC WHICE PREVENTED FURTHER ANALYSIS
(I.E., ANY EVIDENCE THAT WOULD EXPLAIN THE FAILURE CAUSE, SUCH AS CRACKS,
VOIDS, AND CONTAMINATION WAS DESTROYED BY TME FUNCTURE). THE CAUSE oF
FAILURE WAS NOT DETERMINED, BUT TEE MOST PROBABLE FATIURE CAUSE WAS AN
ISCLATED CASE OF A MANUFACTURING DEFECT IN €39. NGO TREND OR GENEZRIC
PRODLEM 15 INDICATED. REPAIR WAS MADE BY REPLACING €30 & OVERSTRESSED
PARTS IN THE ASSOCIATED CIRCUITRY (RESISTOR, TRANSISTOR, & 2 DIGDES).
PDI S5/N 5 WAS SUCCESSFULLY ACCEPTANCE TESTED AND WAS RETURNED TO THE
FIELD FOR UNRESTRICTED USE.

{E) OPERATIONAL USE

NONE.

AT



