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APPROVED

REQUINEMENTS FOR
RELIABILITY" LEVELS

[ FATTUNE ROOY :
EV. oraulnG aér, AND ou 11 RATIOWALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEM CRITICALLYY
1150 0 OINECT DAIVE MODE : 'POS CHDS WILL OESIGH FEATURES
COMMAND'S LOSS OF 12.4 OE wEG' wEer | LLTLUTLTTTUUE?
aly-1 AND 6.2 ¥ CHD_§ ARE LOST.
REF. SICWAL SIGuAL. 12.0v sicuaL ¢+ THE AEQUIRED SIGNALS ARE DERIVED FROM TMO. 6.2 VOLT, ZEWER
CIRCuIT nmf! IS sft DVOOES. THE DIODES ARE SERIES COMNECTED WlvH A 750 Gin
€DATYIS CAUSE(S)1 10 8.2v RESISION ACROSS THE 2BVDC POVER SUPPLY. THE DICOES ARE
(1) $/C of C-ORIVE), PROTECTED AGAIMST VOLTAGE TRANSISTENES BY A 0.1 UF CERANIC
5| OVER CAPACITOR. WORST CASE POVER STRESS LEVEL IN EACH DIOOE 1S
TENER™, WORST CASE APPROX. 32 PER CENT OF AATED, POVER OESSIPATION IN JHE
--------- RESISTOR IS APPRON. 48 PER CENY OF RATED. VOLTAGE SIRESS LEVEL
UMENPECTED FOR THE CAPACITOR IS 28 PER CENI OF RATED.
MOTION. WMOMG
JOINT EEE PARFS WAVE BE
DIRECTION, SPAR-RHS-PA.003. THIS DOCUMENT DEFINES THE PROG

EM SELECTED AND CONTROLLED 1M :::IHD!HEE HITH

NOHTTORING AND CONTROLLING EEE PARIS. THE
AEQUIREMENTS INCLUDE PARTS SELECTION TO AT LEAST “ESTABLISHED

AND ADEQUATE DERATING OF PART STRESS

LEVELS. PROCEOURES AW ACTIVITIES ARE SPECIFIED TO EMSURE AT -
LEAST EQUIVALENT QUALITY fOR WONSTANDARD AND IRREGULAA PARTS.
RELVABILITY AMALYSIS HAS CONFIRMED MO PARTS WITH GENERICALLY
HIGH FAMLURE RATES, AEROSPACE DESIGN STANOARDS FOR DETALL ING
ELECTAONIC PARTS PACKAGING, MOUNTING AND
BIRUCTURAL /HECHAN | CAL/ INTESRITY OF ASSEMBLIES ARE APPLIED.
SUCK DESIGH MAS BEEN REVIEUED AND FOUMD SATISFACTORY THROUGH

THE DESIGN

AUDLT PROCESS

INCLUDING THE USE OF RELIABJLITY

MATNTAINARILITY AND SAFEfY CHECKLISTS, MATERIAL SELECTION AND
USAGE CONFORMS TO SPAN-5G.348 WHICH 1S EQUIVALENT TO THE NASA
MATEAIALS USAGE NEOUIREMENTS. WORST CASE ANALYSIS WAS SFEM

PRINTED CIRDUIT BOARD DESIGNS HAVE BEEW REVIEWED TO EWSURE
ADEQUATE CIRCUET PATK WIDIN AND SEPARATION AND TO CONFIRM
APPROPRIATE DIMENSIONS OF CEIRCULT SOLDER PADS AND OF COMPOMENT

HOLE PROVISIONS.

PARTS MOUNTING ME

THODS ARE CONTROLLED IN ACCORDANCE WITH

MSFC-STD- 135 AND CAE PDYSLDY. THESE OOCUNENTS REQUIRE
APPROVED - MOUNT ENG HETHODS, STRESS RELIEF, AND COMPONENT

SECURITY,

WHEAE APPLICAILE, DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR
ggsi'l;lfltﬂlﬁl of HANOLING PRECAUTIONS FOR ESg SENSITIVE

BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERING
STANDARDS |M ACCORDANCE WITH WHB 5300.4¢3A) AND JsC 08800A.
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CRITICAL ITEMS LIBT PROJECT: SRMS SYSTEM: DEC SUBSYSTEM
i L T AsS'y nOHENTL : ASS'Y HM SHEET: 2

“THER WAE “OTY, €~ | FRTUURE WIOE | ¥ATEURE ¥FFECT | NOUN 7 FURT. T
REF. REV, orawiunG REF, AND o 11 : RATIOMALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEN CRITICALITY '
= T o e e e e e e e e e e e e e e e e e e e e e e e e e e~ ———————— e
1150 0 DIMECT DAIVE MOOE : ‘POS’ CHDS WILL ACCEPTANCE TESIS
COMMANDS LOSS OF 12.4 BE 'NEG* *MEG' | 000 ceeee.aieelaoll.
oly-1 AND 8.2 ¥ CHD S ARE LOSE. VHE WARDVARE ITEM IS SUBJECTED 1O FHE FOLLOWING ACCEPTANCE
AEF. SIGuAL SIGRAL, 12.Lv stomaL ¢+ ENVIROKMENTAL TESTING AS PART OF THE DEC PANEL.
Clrcult Dllli!suls SEY
€0an1% CAUSE(S): 10 6. O VIBAATLOM: LEVEL AND DURATION - REFERENCE TAGLE 1
(1) S$/C OF {-DRIVE).
“LOVER 0 THERMAL: +100 DEGREES F TD +10 DEGREES F 2 CYCLES
ZENER™, WORST CASE {9.5 HRS PER CYCLE)
UNEXPECTED - THE DAC PANEL ASSEMBLY 15 FURTHER TESTED AS PART OF THE RWS
MOTION. WRONG SYSTEM (TP510 ANS STROMGEALK TEST AND 1P552 FLAY FLOOR IESI)
JOINT WHICH VERTFIES THE ABSENCE OF THE FAILURE MOOE.
DIRECYION.
UNAMHUNCIATED . QUALIFICATION TESTS
CAEW ACTION sressasicaacacencas
AEQ. THE ORC PANEL NAS BEEN SUBJECTED TO THE FOLLOUING
QUALIFICATION TEST ENYIROMMENT:
AEDUNDANT PATHS
RENAINENG O VIGRATION: LEVEL ARD DURATION - REFERENCE TAOLE 1
--------------- 0 SHOCK: 20G/114S - 3 AXES (5 DIRECTION)
LI} 0  THERMAL: 130 DECAEES F TO -23 DEGREES F (12 MRS
PER CVCLE) (6 CYCLES)
0O WHMIDITY: 93X (120 DEGREES F 10 u DEGREES F CYCLE IN
16 HRS) 10 CYCLES TOTAL
0 ENCs MIL-STD-489 AS NODIFIED OY SL-E-0002 (JEST CEO1, CE
CED3, CsOHN:IM:). €502, CS06, REO2 (B/N),
usnz ASOY, ASO04)
aE02" (/W) asnz 03, 04)
Flllil!l cntuwl
PORS on CHECKLIST (ALL VEMICLES) JSC 14987
PREPARED BY: NIVG SUPERCEDING DATE: 1) SEP 88 APPROVED BY: e DAME:
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SYSTEM: DAC SUBSYSTEM

PROJECT: SRM
ASS'Y umiﬂﬁfﬂl!?ﬁ[ﬂﬂ:l.

ASS'Y PN EIOF —  SHEET: 3
) “WARE UTY T | FATLORE WOOE [ FATLUNE EFFECT |
REF. REV. oravinG nér, AND p o 11 RATIONALE FOR ACCEPTAMCE
DESIGNAT [OM CAUSE EMD 1VEN CRITICALITY
1150 [ g DIRECT DRIVE WODE P05 CHDS MWILL QA7 INSPECTION
COMMANDS LOSS OF 12.4 8E *NEG' 'NEG' Teressaceaas .-
ary-1 AND 8.2 ¥ CHD § ARE LOST.
REF. SIGHAL SICNAL, 12, 4v sicuaL (+ EEE PARTS IMSPECTION IS PERFOAMED AS REQUIAED BY
CIncult nlmz IS SET SPAR-RMS-PA.D0Y, EACH EEE PART [S OUALIFIED AY THE PART LEVEL
EOATIS CAUSE(S): 10 8.2V T0 THE REQUINEMENTS OF JHE APPLICABLE SPECIFLCATION. ALL EEE
(t) $/C OF (-DRIVE). PARIS ARE 100X SCREENED AND BURANED 1N, AS A MINIMUN, AS
") OUER REQUIRED BY SPAR-ANS-PA.003, BY THE SUPPLIER. ADDITIowALLY,
JENER™, WORST CASE EEE PARYS ARE 100X RE-SCREENED IN ACCORDANCE MITH
---------- REQUIREMENTS, BY AN INDEPEMDEMT SPAR APPRAOVED TESTING
UNEXPECTED FACILITY. DPA 1S PERFORKED AS MEQUIRED 8Y PA.0G3 OM A RANDOWLY
wotIoN, SELECIED SX OF PARTS, HAMINUN 5 PIECES, MINIMUM 3 PIECES FOR
gtl):gﬁw EACH LOT MUMBEN/DATE CODE OF PARTS MECE|VED.
UNANNUNC IATED . VIRE IS PAOCURED TO SPECIFICATION MIL-U-22759 OR MIL-u-81381

AND INSPECTED ANO TESTED TO MASA JSCMBOAD STAMDARD NUMBER 9SA.

E:EU ACTION
RECECVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDEMTIFIED IN THE PROCUREMENT DOCUMENTS. THAT HO PHYSICAL
DAMAGE HAS OCCURRED 1O PARTS DURING SHIFMENT, THAT THE
RECE{VING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
L4 AND SCREEMING DATA CLEAALY [DENTIFIES ACCEPTABLE PARIS.

PARTS ARE JNSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

PRINTED CINCIHT SOARD INSPECTION FOR TRACK SEPARAVION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPONENT MOUNTING IMSPECTION FON CORRECT SOLDERING, WIRE
LOOPING, STAAPPING, ETC. OPERATORS AND ENSPECTORS ARE IRAINED
ANO CERFIFIED 10 NASA WHB 5300.4(3A) STANDARD, AS MODIFIED
BY JSC OABOOA.

CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORHED USING ULTRAVIOLET LIGHI TECHNIQUES.

POST P.C. 8D, INSTALLATEON EWSPECTION, CLEAMLIMESS AND
VORKMANSHIP (SPAR/GOVERNMENT REP. MANDATORY IMSPECTIOW POINT)

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
ENSTALLATION, ALEGHMEMY OF BoARDS, PROPER COMNECTOR COMIACT
MATING, MIRE ROUMENG, STRAPPING of uires ETC.,

PRE-TEST INSPECTION OF DAC PANEL ASSY EWCLUDES AN AUDET

OF LOVER TIEN INSPECTION COMPLEVION, AS BUILD CONF IGURAT 10N
VERIFICATION T0 AS DESICH ENC. {SPAR/GOVERWNENT RP. -
KANDATORY [NSPECTEON POINT)

A TEST READINESS REVIEW (FRR) WHICK INCLUDES VERIFICATLON OF
TEST PERSONNEL, TEST DOCUMENIS, EST EQUIPMENT CAL3IBRAILOW/
VALIDATION STARUS AND HARDMWARE CONFEGURATION IS CONVEWED BY
QUALITY ASSURANCE [N CONJUNCTION MEPH ENGINEERING,
RELIABILITY, CONFIGURAJLON CONTROL, SUPPLIER AS APPLECABLE,
AND THE GOVENHEN! REPRESENTAIIVE, PRIOR TO THE START OF ANT
FORMAL TESTENG (ACCEPTANCE DR QUALIFECATION).

ACCEPTANCE TESTING (ATP) IKCLUDES AMBIENT PERTORAMANCE,

. AFPROVED BY: E:
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CRITICAL ITEMS LIAT PROJECT: SAN SYSTEM: ic UBSYSTEK
et e L D ASS'Y umiﬂ!ﬁ'mn—u: IEPAEL ASS'Y w%ﬁrtmﬁ—— SHEET: &

TREX ~WARE UTY % FATLONE WODE ] FATIORE EFFECT [ WOWK 7 FONC:"
nEf. (T8 oaavinG atr. AN o 11 : RATIONALE FOR ACCEPTAMCE
DESIGHATION CAUSE END 17EM CRITICALITY
1150 0 DIRECT DRIVE | MODE: 'FOS* DS WILL THERMAL AND VIBRATION TESVING, (SPAR/GOVEMMMENT REP. -
COMMANDS LOSS OF 12.4 BE ‘NEG® °*NEG’ MANDATORY INSPECTION POINI).
QrY-1 AND 6.2 V CMD. $ ARE LDST.
REF. SNCNAL SICHAL 112 hv sigwaL ¢+ INTEGRATION OF DEC PANEL, RHC, THC AND WCIU, INSPECTIONS ARE
circutl onm; 15 SET PERFORMED AT EACH $VAGE OF INFEGRAYION, WnILH JNCLUOES
EDBTIIS CusE(s)s . | 108, GROUNDING CHECKS, IKTEN CONNECT CABLE VERTFICAT[ON, CONNECTOR
s:&‘s‘c of ‘| ¢-onivVE). INSPECTION FOR BENT OR PUSHBACK COMTACTS ETC.
TENER®. WORST CASE SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE 1EST. (MANOATORT twseecTiom POINT).
URENPECTED
NOT 10N, MWRONG SANS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
JOINT SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORW TNE SRNS.
DIRECTION. INSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATEION WHICH
USANNUNC JATED. INCLUDES GROUMDING CHECKS, THAU WINING CHECKS, VIRING ROUTING,
s:zu ACTION INTERFACE COMMECIONS FoR BEMT OR PUSH RACK CONTACTS ETC.
SRMS SYSTENS TESTING - SIRONGBACK AND FLAT FLOOR AMSIENT
RECUNDANT PATHS PERFORMANCE TEST. (SPAR/GOVEAMMENT NEP. - MANDATORY INSPECYION
REMAINING POIRT)
N/A
|
PREPARED BY: WFUG SUPERCEDING DATE: 11 SEP B4 APPROVED BY; —— DATE: __
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CRITICAL ITEMB LISBT PROJECT: $AM SYSTEN: piC sussrs:iu
PP et e r ASSY ualhiﬂmll L E: DEC_PANEL ASS'Y P/N: STVLOES SHEET: b}
T THEK i [ FATIURE WOOE~ | FATLUNE EFFECY . e
REF, REV. orauing rér, AND ) 111 NAVEONALE FOR ACCEPTAWCE
. DESIGHATION CAUSE END ITEM CRITICALIYY
1150 0 DIRECT DALVE MODE : POS' [MDS WlLL FAILURE HISIORY
COMMANDS L0sS OF 12.4 OF *NEG' 'HEG' | 0 srereeeiessaees
orY-1 AND 8.2V CMp,S ARE LOST.
REF. SIGNAL SIGHAL . 12.4v siguaL (¢ NO EEE PARYS FAILURES WAVE OCCURRED SUBSEQUEMT 10 ASSEMBLY OF
circult namg is SET PARTS.
E08731S CAUSE(S): 10 8.2V
(1) $/C OF (-DAIVE).
SLOVER
TEMER™, WORST CASE
UNENPECTED
MOTJON. WRONG
JOINT
DIRECTION.
URANNUNCIATED
CREM ACTiON
REO.
REDUNDANT PATHS
REMAINING
NI

e

FREPARED BY: HIVG

SUPERCEDING DATE; 11 SEP RS

APPROVL

PRAIE:
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CRITICAL ITEMS LIBT PROJECT; SRMS SYSIEN; oic SLIBSTSTEM

botdugodioutilngiifufundfu i uied A5S* v NOMENCL ATURE : DEL PANEL ASS'Y P/N: STTLOETOT — —— sueer: 6
TOFHEA T “WANE,DTY; & T FATCURE RDDE ~ ]~ FAILDRE EFFECT ~ HDI-II7 mm:— TTTTTTITTITIT I T s e e e
REF, REV. prRavinG rEF. AND o 1”1 RATEONALE FOR ACCEPTANCE
. DESIGHATION CAUSE END LIEW CRITICALITY
1150 0 DIRECT DRIVE | . ROOE: *POS* CHDS WILL OPERATIONAL EFFECIS
COMMAKDS LOSS Of 12.4 BE 'MEG' 'NEG' | 0 cee-eeeeeoaiiillld
oTY-1 AND 8.2 V CND.S ARE LOST.
REF. SIGMAL STGHAL . 12,4V siGuat (4 JOINY DOES WO RESPOND PROPERLY 7O COMMANDS IN DIRECY MOOE.
cIngult ) unms IS SET
£087315 CAUSECS): [ 10 &.av CREV ACTION
{1) $/C OF . CORIVE)., | el
S| OVER
ZEMERY, WORST CASE REMOVE COMMAND .
UNEXPECTED CREW TRAIKING
m'lm. mun .............
Joint
DIRECTION. THE CREU SHOULD BE TRAINED TO ALWAYTS DBSERVE WHETHER THE ARM
UNANNUWC EATED . IS REPONDING PROPERLY TO COMMAWDS. [F If LSH'Y, FHE COMMAND
EIEI-I ACTION SHOULD BE REMOVED.
£Q.
MISSION CONSTRAINE
REDUMDANT PATHS | ------ooooiiiioits
 MENATHING

-------------- OPERATE AT LESS THAN VERNIER RATES WITHIN 10 FT OF STRUCTURE
Il/l. BY CYCLING SUITCH. OPERATOR MUST BE ABLE 10 DETECT THAT EHE
. ARM IS RESPONDING PROPERLY TO COMMANDS VIA WINDDW AND/OR CCTV
VIEWS DURING ALL ARM OPERATIONS.

SCREEN FAILURES

MR
OMRSD OFFLINE

-

EXERCISE DIRECY DRIVE SWITCH
“.gj: VOLTAGES OM DIRECI DRIVE WARDMIRE LINES AT DEC PAWEL
. our

OMRSD ONLIHE INSTALLATION

EXERCESE DIRECT DRIVE SWYTCH
Yq:::;\:gl““ OW DIRECT DRIVE HARDMEIRE LINES AV LOMGERDN
L]

OMASO ONL ENE TURNAROUND

ENEACISE DIRECT DRIVE COMMANDS
VERIFY CORRECT JOINT MOT0R RESPONSES

PREFARED BY; MFWG SUPERIEDING DAJE: 11 _SEP BA _ APPROVED BY: ———— . DANL :
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