QI;ITICAL ITEM8 LIST

@

PROJECT: SAMS ﬂ'5 MCIV INSTALLED) SYSTEM: ELECTRICAL SUBSYSTEM
A - ASS'Y NOM H ASS?'Y P/N: - SHEET: 1
FMEA FHEA NAME, OTY, & FAILURE MODE FAILURE EFFECT HDUR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prawinG ofr. AND oH 2/1R
DES IGHATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS '
2015 0 ANALOG HODE : ERRONEOUS DATA DESTGN FEATURES
INTERFACE. CORRUPY DATA FROM THE MADE | --c.o-oooilll )
arr. 1. FROM ANALOG WILL BE WILTIPLEXING IS PERFORMED USING A GATED FET SWITCH DEVICE.
SCHEMATIC INIERFACE - - DETECTED BY THE DEVICE USES CHOS TECWHOLOGY. CLOCK, FRAME SYNCH., ENABLE,
812742 KCPC MCPC OUT OF READ IN STROBE, AND MADT SELECT ARE PROCESSED BY STANDARD CHOS
TOLERANCE LOGIC DEVICES. -
CHECKS. ANALOG
CAUSE(S): DATA INVALID, ALL RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECIED
1} OKE OR HCIU FATLURE FROM ESTABLISHED RELIABILLTY (ER) TYPES. LIFE EXPECIANCY IS
MORE MCPC VARNING. INCREASED BY ENSURING THAT ALL ALLOVAGBLE SIRESS LEVELS ARE
VOL TAGE AUTOBRAKES. DERATED [M ACCORDANCE WITH SPAR-RNS-PA.003. ALL CERANIC AND
CHANNELS OF ARK COMES {0 ELECTHOLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10 .
MLTIPLEXER REST. LOSS OF RADEOGRAPHIC INSPECYION.
FAIL. COMPUTER
2) MCPC SUPPORIED OISCREFE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE TN
VOLTAGE MODES. DLC AND LEVEL OF MIL-S-19500, ALL DEVICES ARE SUBJECIED 10
BIVIDER ABE RE-SCREEMING BY AN INDEPENDANT TEST HOUSE. SAWPLES OF ALL
CIRCUITS CONMUN [CAT EON PROCURED LOTS/DATE CODES ARE SUBJECTED 10 DESTRUCTIVE PHYSICAL
FATL. PATHS REMAIN ANALYSIS (DPA) 10 VERIEY THE IRTEGRITY OF THE MANUFACTURING
OPERASLE. GPC PROCESSES. DEVICE STRESS LEVELS ARE, DERATED IM ACCORDANCE
1/0 1S #OT ULTH SPAR-RMS-PA.GOS AND- VERTFIED BY DESIGN REVIEW.
LOST.
LOSS Of COMPARATORS AND OPERATLOMAL AMPLIFTERS ARE STANDARD CINEAR
LIMPING DURING INTEGRATED CIRCULTS WITH MATURE MANUFACTURING TECKNOLOGY.
€ND EFFECTOR APPLICATION CONSTRAINTS ARE IN ACCORDANCE WETH
CAPTURE . SPAR-RNS-PA. 003,
WORST CASE CMOS DEVICES OPERATE Al LOW POMER AND MEWCE DO NOY EXPEREENCE
---------- SIGHIFICANT OPERATING STRESSES. THE TECHNOLUGY IS MATURE. AND
UNEXPECTED DEVICE RELIABILITY WISIORY 1S WELL DOCUMEWTED. ALL SIRESSES
HOTION. ARE ADDITIONALLY REOUCED BY DERATING THE APPROPRIATE
SIX JOINT PARAMETERS [N ACCORDANCE W11H SPAR-RMS-PA.003. SPECIAL
RUNAUAY HANDL [NG PRECAUTIONS ARE USED A¥ ALL SIAGES OF MANUFACIURE 10
AUTOBRAKES . PRECLUDE DAMAGE/STRESS DUE TO ELECTROSSATIC D)SCHARGE .
REDUNDANT PATHS
REMAIN NG :
t) AUTOBRAKES -
(FOR SAFING THE <9
SYSTEM) '"
2) DIRECT DRIVE u
(FOR COWTINUING <
OPERAT 1ONS) o
~
2
! [ ,::___‘>
LoohEee
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|
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CRITICAL ITEMB LIST

PRDJECT: SRMS E-S HCIU ENSTALLED)

SYSTEM: ELECTRICAL SUBSYSTEM
ASS'Y P/N: -

- o e e o e e e O ASS'Y NOM SHEET: 2
FMEA FMEA NANE_ QTY, & FAILURE MODE FAILURE EFFECT HOMR / FUNC. RATIONMALE FOR ACCEPTANCE
REF. REV. oraulnG Réf. AND oN 2718
DESIGHATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2015 0 ANALOG MODE : ERRONEQUS DATA ACCEPTANCE TESTS
INTERFACE . CORRUPT DATA FROM THE MADE | -----CollTD
orY. 1. FROM ANALOG Wit 8E THE NCIU IS SUBJECTED §O THE FOLLOWING ACCEPTAMCE
SCHEMARIC INTERFACE - - OETECIED BY EHVIRORMENTAL TESTING AS AN LRU
812742 (T3 MCPC OUT OF
TOLERANCE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
CHECKS. ANALOG
CAUSE(S): DATA INVALID. O TVHERMAL:  +4D DEGREES C 10 -16 DEGREES C {2 CYCLES)
1) OHE OR HCIU FAILURE
MORE NCPC WARHING.,
VOL TAGE AUTOBRAKES. QUALIFICATION TESTS
CHANNELS OF ARM COMES 10} ---ee-eooa.o. il
MULTIPLENER RESYT. 10S$ OF THE MCIU 1S SUBJECTED TO THE FOLLOMING LRU OUALIFICATION
FAIL, COMPUTER ENVIRONMERTS :
2) Meeg SUPPORTED
leJLuGE nguzs. DEC AND " 0 VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
DIVIDER ABE
CIRCUITS COMMUNICAT | OM 0 SHOCK: 8Y SINILARITY TO -3 MCIU
FAIL. PATHS REMAIN
wenfgleé‘ GPC O THERMAL:  +51 DEGREES { 10 -27 DEGREES C (10 CYCLES)
1/0 1S W
LOST. O HUMIDEYY:  BY SINILARITY TO -3 NCIU
L0SS OF
LIMPING DURING 0 ENC: MIL-STD-481 AS MODIFEED 8Y St-E-0002 (1£STS
END EFFECTOR CEOF, CEO3, €507, CS02, CSO&, REO2 (N/8), RSO1,
CAPTURE. Rs02'
WORST CASE O LIFE: 430 OPERATING HOURS
---------- 1000 POWER ON/OFF CYCLES
UNENPECTED
MOTLON
SIK JOINT
AUNAWAY ,
AUTOBRAKES . FLIGHT CHECKOUF
PORS OPS CHECKLIST (ALL VEHMICLES) JST 186987
REDUNDANT PATHS
REMAINING
1) AUTOBRAKES
(FOR SAFING THE
SYSTEM)
2) DIRECY ORIVE
(FOR CONIIRUING
OPERATIONS )
i
i r' '
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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCLU INSTALLED) SYSTEM: ELECIRICAL SUBSYSTEM
e ————————— - ASS'Y uon!lltl'lTﬁﬂ!“llL': $LH Ass'y PAR: S - SHEET: 3
FMEA FMEA NAME, QIV, & FAILURE MODE FAILURE EFFECT HOMR / FUNC. RATIDHALE FOR ACCEPYANCE
REF. REV. oraulinG rés. AND on 2/1R
DESTGHATION CAUSE END ITEM CRITICALLTY SCREENS: A-PASS, §-PASS, C-PASS
2015 0 ANALDG MODE : ERRONEOUS DATA QA/ENSPECT1OMS
INTERFACE. CORRUPT DATA FROM THE MADEC | -------e--e-e-
oty, V. FROM ANALOG WILL BE DOCUMENTED QUALITY CONTROLS ARE EXERCISED THROUGHOUT DESIGH
SCHEMATIC INTERFACE- - DETECTED BY PROCUREMENT . PLANNING, RECELVING, PROCESSING FABRICATION,
812742 ncre NCPC OUT OF ASSEMBLY, TESTING AND SHIPPING OF THE MCIU. GOVERNMENI SOURCE
TOLERANCE INSPECTION 1S INVOKED AT VARIOUS LEVELS OF COMPOMENT ASSEMBLY
CHECKS. ANALOG AND TEST OPERATIONS. MANDATORY INSPECITON POINTS ARE EWPLOYED
CAUSE(S): DATA INVALED. AT VARIOUS LEVELS OF ASSEMBLY AND FEST.
1) OME OR HCIU FAILURE
MORE MCPC WARNING. EEE PARTS INSPECTION 1S PEAFORMED AS REQUIRED BY
VOLTAGE AUTOBRAKES. SPAR-RMS-PA.003. EACH EEE PART 15 QUALIFIED AT THE PART LEVEL
CHANNELS OF ARN COMES TO 10 THE REGUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL €EE.
WULTLPLEXER REST. LOSS OF PARTS ARE 100X SCREENED AND BURMED I[N, AS A MINIHUM, AS
FAIL, COMPUTER REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIoMALLY,
2} HCPC SUPPORTED EEE PARTS ARE 100X RE-SCREEMED W ACCORDANCE WITH
VOLTAGE WOOES. DRC AND REQUIREMENTS, BY AN [NDEPEMDENT SPAR APPROVED TESTING
DIVIDER ABE FACILITY. DPA LS PERFORMED AS REOUIRED BY PA.003 ON A RAMDOMLY
CIRCULTS CONMUM | CATION SELECTED 5% OF PARTS, MAKIMUM 5 PIECES, MINIWUM 3 PIECES FOR
FAIL. PATHS REMAIN EACH LOT WUMBER/DATE CODE OF PARTS RECEVED.
OPERABLE. GPC
1/0 1S K0T MIRE IS PROCURED, INSPECYED, AND TESTED TO SPAR-RMS-PA.003.
LOST.
LOSS OF RECECVING FNSPECTTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
LIMPING OURLNG [DENTIFIED !N THE PROCUREMENT DOCUMENTS, THAT HO PHYSICAL
END EFFECTOR DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT, TWAT THE
CAPTURE. RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY IMFORMATION
AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
WORST CASE
---------- PARTS ARE INSPECTED THROUGHOUT MAKUFACTURE AND ASSEMBLY AS
UNEXPECTED APPROPRIATE TO THE MANUFACTURING STAGE COMPLEIED. THESE
MOTION, INSPECT10NS 1MCLUDE,
SIK JOINT
RUNAWAY . PRINVED CERCUIT BOARD INSPECYION FOR TRACK SEPARATION, DAMAGE
AUTOBRAKES . AND ADEQUACY OF PLATED THROUGH HOLES,
CONPOMENT MOUNTING INSPECTtOM FOR CORRECT SOLDERING, WIRE
REDUNDANT PATHS LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE
REMAINING TRAINED AMD CERTIFEED TO MASA MHB 5300.4(3A-1) STANDARD.
13 AUTOBRAKES COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
(FOR SAFING THE PERFORMED USING ULTRAVIOLET LEGHS TECHNIQUES.
SYSTEM)
2) DIRECT DRIVE POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
(FOR Eli’ﬂl;!:llllﬁ WORKMANSHIP (SPAR/COVERANMENT REP. MANDAIORY INSPECTION PCINT)
OPERATLON
P.C. BD. INSPALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEWF OFf BOARDS, PROPER COMMECTOR COMTACT
WATING, WIRE ROUIING, SIRAPPING Of WIRES €7C.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AKD CLEAML INESS
(SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT}
PRE-ACCEPYANCE TEST IMSPECTION, WHICH INCLUDES AN AUWDIT OF
LOVER TIER INSPECTION COMPLETAON, AS BUILT COWFIGURATION - i
VERIFICATION TO AS DESIGN ENC., (MANDATORY INSPECTION POINT). “H2.; 'Tr\
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF It
TEST PERSOMMEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/ B
VALIDATION STATUS AND HARDWARE CONFIGURATION 1S CONVENED BY
PREPARED BY: HFMG SUPERCEDING DATE: HONE F DATE: 11 JuL 91 CIL REV: O
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CRITICAL ITEMB LIST PROJECT: SRMS E-s MCIU INSTALLED) SYSTEM: ELECTRICAL SUBSYSTEM
e S v S ASS'Y NWOM : ASS'y P/N: - SHEET: &
FHEA FMEA NAME, QTY, & FATLURE MODE FALLURE EFFECT HOWR / FUNC. RATIONALE fOR ACCEPTANCE
fEF. REV. oraulns rér. AND oH 2/1R
DESIGNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2015 0 ANALDG NODE : ERRONEOUS DATA QUALETY ASSURANCE IN CONJUNCTION WITH ENGINEERENG
INTERFACE. CORRUPT DATA FROM THE MADC RELIABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
ary. 1. FROM ANALOG WILL BE AND THE GOVEMMEMT REPRESENTATIVE, PRIOR TO THE START OF ANY
SCHEMATIC ENTERFACE- - DETECTED BY FORMAL TESTING (ACCEPTANCE OR nuhmcallum.
812742 MCPC NCPC OUT OF
TOLERANCE ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT, VIBRATION, AND
CHECKS. ANALODG THERMAL TESTING {SPAR/GOVERNMENT REP. - MANDITORY INSPECTION
CAUSE(S): DATA INVALIOD. POINT).
1) ONE DR MCIU FAILURE
MORE NCPC WARNING.
VOLTAGE AUTOBRAKES
CHANNELS OF ARM COMES TO .
MULT[PLENER REST. LOSS OF
FAIL. COMPUTER
2) MCPC SUPPORTED
VOLTAGE MODES. DRC AND .
DIVIDER ABE
CIRCUITS COMMUNICATION
FAIL. PATHS REMALN
OPERABLE. GPC
::o IS MOT -
LOSS OF -

LINPING DURING
END EFFECTOR
CAPTURE.

UORST CASE

UNEXPECTED

NOTION.

SEX JOINT
RUNAVAY .
AUTOBRAKES .

REDUNDANT PATHS
REMATMING

1) AUTOBRAKES
(FOR SAFING THE
SYSTEN)

2) DIRECT DRIVE
(FOR CONTINUENG
OPERATIONS)

>

d

| PROC; o
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CRITICAL ITEM8S8 LIST

PROJECT : SRMS f-s MCIU INSTALLED)
ASS'Y NOM : WCTD

SYSTEM: ELECTRICAL SUBSYSTEM

B bl b Assty p/N: - SHEET: S
FMEA FHEA NAME, QTY, L FATLURE MODE FALLURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. orauing RiE, AND oN Z/1R
DESIGNAT ION CAUSE END 17EM CRITICALLFY SCREENS: A-PASS, B-PASS, C-PASS
2015 0 ANALOG MODE : ERRONEOUS DATA $AILURE HISTORY
ENTERFACE. CORRUPT DATA FROM THE MADL |  ==r-memem=esens
ary. 1. FROM ANALOG uILL OF THLAE WAVE BEEN NO FAILURES ASSOCIATED WITH THES FAILURE
SCHEMATIC INTERFACE - - DETECTED BY MODE ON THE SRMS PROGRAM.
812742 MCPC HCPC OUT OF
TOLERANCE
CHECKS. ANALOG
CAUSE(S): DATA IRVALED.
1) ONE OR MCIL FAILURE
MORE MCPC VARN I NG.
VOL TAGE AUTOBRAKES.
CHAMNELS OF ARM COMES 10 ,
WL T1PLEXER REST. LOSS OF
FAIL. COMPUTER
2) MEPC SUPPORTED
VOLTAGE MOOES. DEC AND
DIVIDER ABE
CIRCUITS COMMUNIEAT 1N
FAIL. PATHS RENAIN
OPERABLE, GPC
170 15 NOT
LOST.
LOSS OF
LINPING DURING .
END EFFECTOR
CAPTURE.
WORST CASE
UNENPECTED
HOT 10N,
SIX JOINT
AUMAVAY .
AUTOBRAKES .
REDUNDANT PATHS
REMAINING
1) AUTOBRAKES
(FOR SAFING THE
SYSTEM)
2) DIRECY DRIVE
(FOR CONTINUING
OPERAT [DNS)
/.
. .. .
'-\:,‘ -!' ’ { .
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CRITICAL ITEMB LISBT PROJECT: SRNS (-5 MCIU INSTALLED) SYSTEM: ELECTRICAL SUBSYSTEM
I il D DTt ASS'Y NOM : ass*y p/R: SYISSTYBD-S  —  SHEET: 6
FMEA FMEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prauiNG RéF. AND oN 2/
DESIGHATION CAUSE END ITEM CRITICALETY SCREENS: A-PASS, 8-PASS, C-PASS
2015 0 ANALOG HODE : ERRONEOUS DATA OPERATIONAL EFFECT
INTERFACE. CORAUPT DATA FROM THE MADC | ... ..l 0l C0
ary. 1. FROM ANALOG wiLL 8¢
SCHEMATIC INTERFACE - - DETECTED @y LOSS OF DATA. AUTOBRAXES. LOSS OF COMPUTER SUPPORTED MODES,
012742 HCPC HCPC OUT OF LOSS OF LIMPING. DRC TEMPERATURE DATA MAY 8E INVALID. DIRECI
: TOLERANCE DRIVE AKD BACKUP AVAILABLE.
CHECKS. ANALOG
CAUSE(S): DATA INVALLD. CREM ACTIONS
1) ONE OR MCIU FAJLURE | ..ol
MORE MCPC VARNING. .
VOLTAGE AUTOBRAKES . SELECT DIRECT ORIVE. SIMGLE/DIRECT DRIVE SMITCH SHOULD BE
CHANMELS OF ASM COMES TO PULSED TO WAINTAIN PROPER RATES. .
MULTIPLEXER REST. LOSS OF
FALL, CONPUTER CREV TRAINING
2) MCPC SUPPORIED | a.eealillll
VOLTAGE MODES. DAC AND
DIVIDER ABE CREM 1S TRAINED TO ALWAYS OBSERVE WHETHER THE ASM 1S
CIRCULTS COMMUNICAT 1 0# RESPONDING 10 COMMANDS. IF IT §SH'T, APPLY BRAKES.
FAIL. PATHS REMAIN
OPERADLE. G&PC MISSION CONSTRAINT
/0 3s wor | Ll Tl
LOST.
LOSS OF OPERATE UNDER VERMIER RATES MITHIN 10 1 OF STRUCTURE.
LINPING DURING THE OPERAIOR MUST BE ABLE 1O DETECI THAT THE ARN/PAYLOAD 1S
END EFFECTOR RESPONDING PROPERLY TO COMMAKDS VIA WINDOW AND/OR CCTV VIEWS
CAPTURE DURING ALL ARM OPERATIONS.
WORST CASE
---------- SCREEN FAILURES
uKexpecTer | -ooollllllUU
MOTION,
SIX JOINT W/A
RUNAWAY . -
AUTDBRAKES . OMRSD OFFLINE
ENERCISE ANALOG INTERFACE.
REDUNDANT PATHS
REMAINING
--------------- OMRSD ONLINE INSTALLATION
1) AUTOBRAKES | ... L LTI
(FOR SAFING THE NOWE
SYSTEN)
2) DIRECT DRIVE
(FOR CONTINUING OMRSD ONL INE TURNAROUND
OPERATIONS) | ..U
EXERCISE ANALOG INTERFACE. VERIFY ABSENCE Of MCIU FAILURE
WARNING (DUE TO MCPC B1TE).
)
I !
p
o
- T — e T T P §
PREPARED BY: MENG SUPERCEDIKG DATE: WONE ’ DATE: 11 JuL 91 CIL REV: 0
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