CRITICAL ITEMS8 LIBT

PROJECT: SRHS 'E-S MCIU !ISIMLED] SYSTEN: glt SUBSYSTEM
ASS'Y HOM : L ASS'Y P/N: SHEET: 1

FMEA FMEA NAME, OTY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
RES . REV. oraklNG aiF. AND . oN 271
DESIGNATFON CAUSE EWD 1TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
1085 0 OUTPUT SHIFT HOOE : LOSS Of DESIGN FEATURES
REGISIER LOSS OF coHMuNicAIEON | LoTooilltllll
ery-1 OUTPUT DATA. WITH DEC
SCHEMATIC INIERFACE WILL THE OUIPUT SHIFT REGESTER IS IMPLEMENTED BY TWO, EIGHT STAGE
e0 87305 CAUSE(S): INITIATE D8C SHIFY REGISIERS. THESE ARE 'A' TYPE CHOS DEVICES, GEMERIC TYPE
(1) SERIAL COMMUN | CAT | ON 4021,
INPUT FAILURE
CIRcuIT OETECTION. CMOS DEVICES OPERATE AT LOW POWER AND HENCE DO WOT EXPERIENCE
FAILS. AUTOBRAKES. SIGNIFTCANT OPERATING STRESSES. THE TECHNOLOGY IS MATURE, AND
ARM COMES 10 DEVICE RELIABILETY WISTORY IS WELL DOCUMENTED. ALL STRESSES
(2) SERIAL REST. GPC GOES ARE ADDITLOMALLY REOUCED BY DERATING THE APPROPRIATE
T0 PARALLEL INTO IDLE MODE. PARAMETERS IN ACCORDANCE WITH SPAR-RMS-PA.003. SPEC|AL .
CONVERSION LOSS OF HANDLIWG PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE 10
CIRCUIT COMPUTER PRECLUDE DAMAGE/STRESS DUE T0 ELECTROSTATIC DISCHARGE.
FAILS. SUPPORTED
HODES, ABE EEE PARTS HAVE BEEN SELECTED AND CONIROLLED IN ACCORDANCE MITH
COMMUNICATI0N SPAR-ANS-PA, 003, THIS DOCUMENT DEF INES THE PROGRAM
PATH REMAINS REQUIREMENTS FOR MONI1ORING AND COMTROLLING EEE PARTS. THE
OPERABLE. REQUIREMENTS INCLUDE PARIS SELECTION 10 AT LEAST “ESTABLISHED
LOSS OF LINPING RELIAZILITY" LEVELS, AND ADEQUATE DERATING OF PART STRESS
DURING END LEVELS. PROCEDURES AND ACTIVITIES ARE SPECIFIED TO ENSURE Al
EFFECTOR LEAST EQUIVALENT QUALITY FOR NONSTAHDARD AKD fRREGULAR PARTS.
CAPTURE. RELIABILITY AMALYSIS WAS CONFIRMED WO PARFS W1TH GEWERICALLY
HIGH FAILURE RATES, AEROSPACE DESIGN STANDARDS FOR DEFAILING
FOR CAUSE 1: ELECTRONIC PARTS PACKAGING, MOUNTING AND
DEC AESPONSE STRUCTURAL/HECHANICAL /INTEGRITY OF ASSEMBLIES ARE APPLIED.
DATA FAILS TO SUCH DES|GN HAS BEEN REVIEWED AND FOUND SATISFACTORY THROUGH
ALL ZERO'S. THE DESIGN AUDIT PROCESS, INCLUDING THE USE OF RELEABILITY
MAINTAINABILITY AND SAFERY CHECKLISTS. MATERIAL SELECTION AND
FOR CAUSE 2: USAGE CONFORMS 10 SPAR-SG.368 WHICH IS EQUIVALENT 10 THE NASA
DIC RESPONSE MATERIALS USAGE REOULREMENTS. WORST CASE ANALYSES HAS BEEN
OATA FAILS 10 CONDUCTED TO ENSURE THAT PERFORMANCE CAM BF MET UNDER WORST
ALL 198" OR CASE TEMPERATURE AND AGING EFFECTS. EEE PARTS SIRESS ANALYSIS
OKE OR MORE HAS BEEN COMPLETED AND CONFIANS THAT THE PARTS MEET THE
ngign, DERATING REQUIREMENTS.
IF DEC RESPONSE PRINTED CIRCUIT BOARD DESIGNS HAVE BEEN REVIEWED 10 ENSUAE
EE COMMAND BITS ADEQUATE CIRCULT PATH UIDTH AND SEPARATION AND TO CONFIRM
ARE ALL %)'§"; APPROPRIATE DINEMSIONS OF CIRCUIT SOLDER PADS AND OF COMPONENT
AUTO EE CAPTURE HOLE PROVISIONS.
COMMANDED WHEN
EE MODE SWITCH PARIS MOUNTING METHODS ARE CONTROLLED IH ACCORDANCE WITH
SET 10 AUTO. KSFC-STD- 134 AND CAE POY3489. THESE DOCUMENTS REQUIRE
If DEC RESPONSE APPROVED-MOUNTENG METHODS, STRESS RELTEF, AND COMPONENT
EE COMMAND BI1S SECURITY.
ARE M0'S";
1085 OF EE AUTO WHERE APPLICABLE, DESIGN ORAWINGS AND DOCUMENTATION GIVE CLEAR
COMMANDS . gg;v:;!flcmm of MANDLING PRECAUTIONS FOR ESD SENSITIVE
WORST CASE BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERING \
---------- STANDARDS IN ACCORDANCE WITK WHB 5300.4(3A) AND JSC OBAQOA.
UNEXPECTED
MOTION. SIX
JOINT RUNAWAY.
AUTCBRAKES.
REDUNDAMT PATHS
REMAINIP"
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CRITICAL ITEMB LIST

SYSTEM: D&C SUBSYSIEM

PROJECT: SRMS (-5 NCIU INSTALLED)

e e ASS'Y NOM T Ass'y P/ SHEEF: _ 2
FHEA FHEA | WAME, afv, & FAILURE WODE FAILLURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE T
REF. REV. praving EF. AND oN /R .

DESIGNAT LON CAUSE END 1IEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
1085 0 OUTPUI SHIFT MOOE: | eeeeeeeieeanees ACCEPIANCE TESIS
REGISTER LOSS OF 1) AUTO BRAKES | coeieeeeenenanns
- ary-1 OUTPUT DATA, (FOR SAFING THE THE WARDWARE ITEM IS SUBJECTED 1O THE FOLLOWING ACCEPYANCE
SCHEMATIC _ SYSTEN). ENVIRONMENTAL TESTING AS PART OF THE DEC PANEL.
ED 87305 CAUSE(S): 2) DIRECT ORIVE
(1) SERIAL . AND END O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
INPUT "EFFECTOR MANUAL
CIRCUTT DRIVE MODES. O THERMAL:  +100 DEGREES F 10 +10 DEGREES F 2 CYCLES
FALLS. (FOR CONTINDING (9.5 HRS PER CYCLE)
OPERATIONS).
(2) SERIAL THE DLC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
10 PARALLEL SYSTEM (TPS18 RNS STRONGBACK TEST AND TP5S2 #LAT FLOOR TESI)
E?:gﬁﬁm WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
FALLS. QUALIFICATION TESTS
THE DEC PANEL HAS BEEN SUBJECTED 10 THE FOLLOWING
QUALIFICATION TEST ENVIROKMEN):
O VIBRATIOM: LEVEL AND DURATION - REFERENCE TABLE 9
0 SHOCK: 20G/VIMS - 3 AXES (6 DIRECTION)
O THERKAL: 130 DEGREES f 10 -23 DEGREES F (32 HRS
PER TYCLE) (& CYCLES)
O WUNIDITY: 95X (120 DEGREES F 10 az DEGREES F CYCLE IN
15 HAS) 10 CYCLES TOTAL
0 ENC: MIL-STD-461 AS NODIFIED 8Y SL-E-0002 (TEST CEO), CE
: €E03, csmwcucs, €502, CS06, REOZ (B/N),
RS02, RSO3, RSOL)
RE02’ (8/H) RS02, 03, 04)
FLIGH! CHECKOUY
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
\
\
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CRITICAL ITEMB8 LIBT

PROJECT: SRMS

-5 HCIU [NSTALLEJ)

ENTLRTORE: GRCBAREL

SVSIEH; DAC SUBSYSTEM
fiH

FHEA FHEA NAME, QTY, FAILURE MODE FATLURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTVANCE
REF. REV. pRawinG wéf. AHD ON 2/18
BESIGNAT I OK CAUSE o END FTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
1085 0 OUTPUT SHIFY MODE : LOSS Of QA/ INSPECTIONS
REGISIER LOSS OF EOMMUNICATION | -----i--laaiit
ary-1 OUTPUT DATA. WITH DiC
SCHEMATIC INTERFACE WILL €EE PARTS [MSPECTION 1S PERFORMED AS REQUIRED BY
€0 87305 CAUSE(S): INITIATE DSC SPAN-RMS-PA.003. EACH EEE PART |5 OUALIFIED AT THE PART LEVEL
(1) SERIAL COMMUNICAT I ON 10 THE REQUIREMEMTS OF THE APPLITABLE SPECIFICATION. ALL EEE
INPUT FAILURE PARIS ARE 100X SCREENED AND BURMED IN, AS A MINIMUM, AS
CIRCUIT DETECTION. REQUIRED BY SPAR-RMS-PA.005, BY THE SUPPLIER. ADDITIONALLY,
FAILS. AUTOBRAKES, EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
ARM COMES 10 REQUIREMENTS, BY AN INDEPENDEMT SPAR APPROVED TESTING
(2) SERIAL REST. GPC GOES FACILETY. DPA IS PERFORHED AS REQUIRED BY PA_GO3 OW A RANDOHMLY
10 PARALLEL INTO IDLE MODE. SELECIED 5X OF PARIS, WAXIMUM S PIECES, MINIMOM 3 PIECES FOR
CONVERSION LOSS OF EACH tOT WUMBER/DAIE CODE OF PARTS RECE|VED.
clRcutt COMPUTER
FAILS. SUPPORTED VIRE IS PROCURED TO SPECIF ICATION MIL-W-22759 OR MIL-W-B13B1
MODES. ADE AKD INSPECTED AKD TESIED 10 WASA JSCHBOBO STANDARD NUMBER 95A.
COMMUNICAT 10N
PATH REMAINS RECEIVING INSPECTION VERIFIES THA! ALL PARTS RECEJVED ARE AS
OPERABLE. 1DEWTIFIED IN THE PROCUREMEMT DOCUMENTS, THAT KO PHYSICAL
LOSS OF LINPING OAMAGE WAS OCCURRED 10 PARTS DURING SHIPMENT, THAT THE
DURING END RECEIVING DOCUMENTS PROVIDE ADEQUATE lRlEEABllIIY INFORMAT ION
EFFECTOR ANO SCREEWING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS,
CAPTURE.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
£OR CAUSE 1: APPROPRIATE TO THE MANUFACTURING SIAGE COMPLEYED. THESE
o8C RESPONSE INSPECT1OMS IRCLUOE,
DATA FAILS 10
ALL 2ERD'S, PRINIED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUALY OF PLATED THROUGH HOLES,
FOR CAUSE 2:
08C RESPONSE COMPONENT MOUNITING IWSPECTEON FOR CORRECT SCLOERING, WIRE
DATA FAILS 10 LOOPING, STRAPPING, ETC. OPERAJORS AND 1MSPECTORS ARE IRAINED
ALL “1'S% OR AND CERTIFIED 10 WASA NHB S30C.4(JA) STANDARD, AS MODIFIED
OHE OR MORE 8Y JSC 08B0OA.
l.u'sll-
CONFORMAL COATING INSPECT[ON FOR ADEGUATE PROCESSING 15
IF DAC RESPOWSE PERFORMED USING ULTRAVIOLET LIGH) TECHWIQUES.
EE COMMAND BITS
ARE ALL "1'S": POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
AUTO EE CAPTURE WORKNANSHIP (SPAR/GOVERNHENI REP. MANDATORY INSPECYION POINT)
COMMANDED WHEN
EE MODE SWITCH #.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
SET 10 AUTO. INSTALLATION, ALIGHMENY OF BOARDS, PROPER COMWECTOR CONTACT
If DAC RESPOMSE MATING, WIRE ROUTING, STRAPPING OF WIRES EfC.,
EE COMMAND BITS
ARE "0°S": PRE-1EST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUD(T
LOSS OF EE AUTO OF LOWER TIER INSPECTION COMPLETION, AS BUTLD CONF|GURATION
COMMANDS . VERIFICATION 10 AS DESIGH ETC. (SPAK/GOVERKMENT REP. -
MAWDATORY INSPECTION POINT)
WORST CASE A TEST READINESS REVIEW (TRR} WHICH INCLUDES VERIFICATLON OF \
---------- TEST PERSONMEL, TEST DOCUMENTS, 1EST EQUIPHENT CALIBRATION/
UNEXPECTED VALIDATION STASUS AND WARDWARE CONFIGURATION IS COMVENED BY
MOTION, SIX QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING,
JOIMT RUNANAY. RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AUTOBRAKES. AND THE GOVENMENT AEPRESENIATIVE, $RIOR 10 THE START OF ANY
. FORMAL TESTIHG (ACCEPTANCE CR QUALI?leIION}.
REDUNDANT PATHS
REMAINING ACCEPTANCE TESTING (ATP) INCLUDES AMBIENY PERFORMANCE ,
MFWG SUPERCEDING DATE: NOME DATE: 11 e 91 CH REV: ©§

PREPARED BY:

RMS/D&C - 211

L7 48 gL 30ve

Fan

1y

NIWHIY L

v.EZ0Y0S



CRITICAL ITEM8 LIST

PROJECT: SRMS “ MCIu lusuum SYSIEM: DAC SUBSYSIEM
. . 2 - - — v - ASS*Y NOM T REL ass'y o0 SHEET: &
FHEA SHEA NAME, aTY, & FATLURE MODE FAILURE EFFECT HOMR / FUNC. RATIGNALE FOR ACCEPTANCE
REF. REV. pravlnG réF. AND o /1R
DES | GHAT 1 ON CAUSE END LIEM CRETICALYTY SCREENS: A-PASS, B-PASS, C-PASS
1085 0 QUIPUT SHIFT BODE: | eeeeeeeseeeeos THERMAL AND VIBRATION TESIING, (SPAR/GOVERWMEN! REP. -
REGISTER LOSS OF 1) AUTO BRAKES MANDATORY SNSPECTION POINT).
err-1 OUTPUT DATA. (FOR SAFING THE
SCHEMATIC SYSTEN). INTEGRATION OF DEC PAWEL, RHC, THC AND MCIU, IHSPECTIONS ARE
ED 87305 CAUSE(S): 2) OIRECT DRIVE PENFORMED AT EACH STAGE OF INIEGRATION, WHICH INCLUDES
(1) SERIAL AND END CROUNDENG CHECXS, INTER COMNECT CABLE VERIFICATION, COMNECTOR
Input EFFECTOR MANUAL EINSPECIION FOR BEWT OR PUSHBACK COMTACIS ETC.
CIRCu1t DRIVE MODES.
FAILS. CFOR CONTINUING SUB-STSTEM PERFORMANCE TESTING (ATP), INCLUDES AM AMBIENT
2 seRtaL OPERATIONS ). PERFORMANCE TEST. (MANDAIORY INSPECHiON POINTY,
t
10 PARALLEL SRMS SYSTEMS INTEGRATION, THE INFEGRATION OF MECHAMICAL ARM.
CONVERSEON SUTASSEMBLIES AND THE FLIGHT CABIN EQUIPHMENT 1O FORM THE SRMS.
CIRCUIT IN_PECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
FAILS. INCLUDES GROUNDING CMECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACIS €1C.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GOVERWHENT REP. - MANDATORY INSPECTION
PCINT)
\
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CRITICAL ITEMB LISBT

ASS'Y NOM

PROJECT: SRMS E'S HCIU IHSI:[[EDL

SYSTEM: DSC SUBSYSTEM

ASS'Y Py/H: SHEET: 3

FMEA
REF,

FMEA
REV.

NAME, aTy, &
orauing rle.
DES1GHAT 10K

FATLURE MODE
ARD
CAUSE

FATLURE EFFECT
ON
© END ITEN

HOWR / FUNC.
2718
CRITICALITY

RATIOHALE FOR ACCEPTANCE

SCREEMS: A-PASS, B-PASS, C-PASS

1085

PREPARED BY:

OUTPUT SHIFT
REGISTER
Q1Y-1
SCHEMATIC

ED 87305

MODE :
LO5S OF
OUTPUT DATA.

CAUSE(S):
(1) SERIAL

(2) SERIAL
TO PARALLEL
CONVERSTON
CIRCULT
FAILS.

LBSS OF
COHHURICATION
YITH DAC
IMTERFACE WILL
IHITIATE DAC
COKNUNICATEON
FAILURE
DETECTION.
AUTOBRAKES.
ARM COMES TO
REST. GPC GOES
fMTO IDLE MODE.
LOSS OF
COMPUTER
SUPPORTED
HODES. ABE
COMMUNICATION
PATH REMAINS
OPERABLE.

LOSS OF LIMPING
DURING END
EFFECTOR
CAPTURE.

FOR CAUSE V:
DEC RESPONSE
DATA FAILS TO
ALL 2ERO'S.

FOR CAUSE 2:
DEC RESPONSE
DATA FAILS TO
ALL "1SY OR
ONE OR MORE
Holsll-

1F DAC RESPOMSE
EE COMMAND BITS
ARE ALL “3¥'5¥:
AUTO EE CAPTURE
COMMANDED WHEN
EE MOOE SWITCH
SET 70 AUTO.

1§ DEC RESPONSE
EE COHMAND BEfS
ARE “0'S":
LOSS OF EE AUTO
COMHANDS .

WORST CASE
UNEXPECTED
HDTION, SIX
JOINT RUNAWAY,
AUTOBRAKES .

REDUNDANT PATHS
REMAINING

MFWG

SUPERCED ING DAVE:

HORE

FAILURE HISTORY

THERE HAVE BEEM MO FAJLURES ASSOCTATED MITH THIS FAJLURE
NODE ON THE SRMS PROGRAM.
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SYSTEM: DA&C SUBSYSIEM

CRITICAL ITEM8 LISBT PACJECK: SRMS (-5 MCIU JNSIALLED)
D LTt Pt ASS'Y um!ﬂtmﬁlg"ﬂ: __ﬁ!t'ﬁlllﬂ ass'y o/l SHEEF: &
FHEA $MEA | NAME, QIY, L FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, pravifng REF. AND oN 2/
DESIGNATION CAUSE END [YEM CRITICALITY SCREEMS: A-PASS, B-PASS, C-PASS'
1085 0 OUTPUT SHIFT MODE : ceerereioaaaaan OPERATHONAL EFFECTS
REGISTER LOSS OF 1) NI BRAKES |  -----eeemeiaailel
aty- ) OUTPUT DATA. (FOR SAFING THE
SCHEMATIC SYSIEN), COMPUIER SUPPORTED MODES CANNOT BE USEQ TO COMPLETE THE
€0 87305 CAUSE(S): 2} DIRECT DRIVE HISSIOH. DIRECT DRIVE AND SACKUP REMAIN. IF PAYLOAD
(1) SERIAL AND END ATTACHED, THE ARN SHOULD BE MANEUVERED TG A SAFE POSITION FOR
INPUT EFFECTOR MANUAL PATLOAD RELEASE, LOSS OF NEXT REDUNDAWT PATH RESULIS IN
CIRCULY ORIVE MODES. BEING ONE FASLURE AUAY FROM INABILITY TO CRADLE ARH.
FAILS (FOR CONTERUING 1F WITH SUBSEQUEMT FAILURES ALL DRIVE MODES ARE LOST, THE ARM
, OPERATIONS). MAY BE JETTISONED.
(2) SERIAL
T0 PARALLEL CREW ACTION .
cowversion | | Ll
CIRCUNT
. FAILS. USE DIRECT DRIVE,
CREW TRAINING
NOME
MISSION CONSTRAINT
NOME
OMHSD OFFL INE
EXERCISE ALL SWIICHES.
VERIFY CORRECT BIFS IN DATA 8US.
OMRSD OHLINE INSTALLATION
HOHE
OMRSD OWL1NE TURNAROUND
ENERCISE ALL SWITCHES ON DEC PANEL.
VERIFT KO UNSCHEDULED CAUTION AND WARNING ANNUNCIATORS.
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