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THE 20 VAC AMD THE #/- 12 VDC SUPPLIES ARE ROUYED THROUGH
THE OBC PANEL CABLE HARNESS AND THE ELECIRONICS PACKAGE 10
DEC 1NTERFACE COMNECTOR ABA143. INTERCONNECTION, BETWEEN
ABATI AND THE RHC, IS VIA ORBEIER CABLE P9SBL(P) 10
PATI(SY. WITHIN THE AHC, 20 VAC AKD +/- 12 VDC SUPPLIES
ARE ROUTED TO TKE DEMODULANOR PCB VIA A MOLOED CABLE FORNM,

* PERMINATED AT EACH END WIYH A CONNECTOR. 20 VAC IS ALSO

ROUTED 10 EACH TRAWSDUCER VIA ULTRA-FLEXIOLE {C1-COIL) |
CAOLE FORMS. BOIH WIRING FOAMS ARE STMILAR TO THE ORBITER
AHC DESEGH CONFIGURATION. HOWEVER, THE CABLE FORW FOR [HE
20 VAC CARRIES FEWER WIRES THAN THE ORBLVER RHC, AND 1§
LESS SUSCEPTIGLE 1D FLEKURE DAMAGE. SINCE THE ANGULAR
EXCURSEOHS FOR WIRE FLEKURE ARE APPROK. 30 PER CENT LESS
FOR THE SAMS RHC. A LIFE OF SO000 FULL SCALE COMMAND
CYCLES |S PREDICIED. ASSEMBLY PROCESS DOCUMENTATLON
INCLUDES CAUTIONARY NOTES RE-HANDLING OF VHESE CABLE
FOANS. QUALITY REQUIREMENTS FOR RHC WIRE AND COMNECTORS
ARE CONTROLLED 0¥ HONEYWELL PROCURENENT DOCUMENTS. THE
DESIGN, MATERIALS, AND PROCESSES FOR YHESE STEMS HAVE BEEN
REVIEVED DY SPAR AND NASA PARTS BRANCH, 1M THE COURSE OF
HON - STANDARD PARTS REVIEW.

EEE PARTS HAVE BEEN SELECTED AND CONTROLLED IN ACCORDANCE WITH
SPAR-RNS-PA.003, THIS DOCUMENT DEFINES THE PROGRAN
NEQUIREMERTS FOR MONITORING AND CONTROLLING EEE PARTS. FHE
REQUIREMENTS INCIUDE PARTS SELECTION TO AT LEAST “ESTABLISHED
RELIAGILETY™ LEVELS, AND ADEQUATE ODERATING OF PART SIRESS
LEVELS. PAOCEDURES Anb ACTIVETIES ARE SPECIFIED TO ENSURE AT
LEAST EQUIVALENT GUALLTY FOR WONSTAKDARD AND NRREGULAR PARTS.
RELIABILITY ANALYSIS HAS CONHFIRMEO WO PARVTS WETM GEWERICALLY
HIGH FAILLRE RATES. AEROSPACE DESIGN STANDARDS FOR DETAIL ING
ELECTRONIC PARTS PACKAGING, MOUNTING AND

STAUCTURAL /RECHANICAL /INTELR I TY OF ASSEMBLIES ARE APPLIED.
SUCH DESTGM MAS BEEN REVIEWED AND FOUND SANESFACTORY [HROUGH
THE DESIGH AUDIT PROCESS, INCLUDING THE USE OF RELIABILITY,
MAPRTARMARILATY AND SAFEIY CHECKLISYS. MATEMIAL SELECIION AND
USAGE COMFORMS TO SPAR-SG.358 WHICH IS EQUIVALENT YO FHE KASA
MATERIALS USAGE REQUIREMENTS. WORSY CASE ANALYSIS HAS BEEM
CONDUCTED TO EWSURE THAT PERFORMANCE CAM BE WEV UNDER WORS)
CASE TEMWPERATURE AMD AGING £FFECIS. EEE PARIS STRESS ANALYSIS
HAS SEEN COMPLETED AND COMFIRWS THAT THE PARIS MEEY JHE
OERATING REQUIREMENTS.

PRINTED CIRCULT BOARD DESIGNS WAVE BEEN REVIEVED TO ENSURE
ADEQUATE CIRCUIT PATH WIDTH AND SEPARATION AMD TO COMFLRM
APPROPRIATE DIMENSIONS OF CIRCULT SOLDER PADS AND OF COMPONENT
HOLE PROVISIONS.

PARIS MOUMTING METHODS ARE CONTROLLED IN ACCORDANCE WITH
HSEC-SI0- 138 AND CAE PDD34BD. THESE DOLUMENTS REQU]RE
APPROVED -MOUNTING HETHODS, STRESS RELIEF, AND COMPONENT
SECURETY.

WHERE APPLICABLE, DESIGN DRAWINGS AND DOCUMENIATION GIVE CLEAR
IDENTIFICATION OF HAKDLING PRECAUTIONS FOR ESD SEWS]E{VE
PARTS, .
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RAVIONALE FOR ACCEPIANCE

BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERING
SVANDARDS IM ACCORDANCE WITH NHB 5300.4(3A) AND JSC OB8800A.

PROCESSING OF ADDRESS DECODING IS PERFORMED USING *A* TYPE
€MOS LOGIC DEVICES. INPUT DATA 1S BUFSERED BY A COMPLEMENTARY )
TRANSISTOR STAGE. THE CMOS LOGIC CIRCUITS ARE OF THE GENERIC
:\'Piziggcl'%: “4000A". THE COMPLENENTARY IRANSISTORS ARE 2N2222A
ND 2M .
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CRITICAL ITEMS LIBT PROJECI: SRN SYSTEM: DRC SUBSTSTEM
O Ll 4S5 wonEVELRTORE T IO IO T TR — e A e,

HAN L
FHER ") T T WRHE VY, U FAYIURE ROOE | FATCORE EFFECT — 7 FONT T e
REF. REV. DRAWING REF, AND N 171 RATIONALE FOR ACCEPTANCE
DESIGHAT 10N CAUSE END {TEN CRITICALITY
......... LI 2 — ! b T e e
1450 0 ROTAT [OMAL nooE: - LOSS OF oulpul ACCEPTANCE TESTS
HAND 'LOSS OF ALL SIGNAL FROW THE | - ...l
CONTROLLER Alc : RHC. ARM CAMNCT THE MHC IS SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVIRONHENTAL
oTyY-94 CHANNELS . 8E COMMANDED TESTING AS AN SRU. -
SPAR P/M FROK RMC,
S1155E117 CAUSE(S): ARM MAY TAKE O VIGRATION: LEVEL AND DURATION REFERENCE TABLE |
m LOSS of UNENPECTED
AC TRAJECTORY, . O THERMAL:  +120 DEGREES # 10 20 DECREES # (12 HRS PER
VOLTAGE . CYCLE) 2 CYCLES TOTAL.
WORST CASE -
@wssor | ... VHE RHC IS TESTED AS PART OF THE DEC_SUSSYSTEM; WHICH CONSIST |
¢7-12 vOLT uuﬂrzcuo OF DAC PANEL, THC AND RHC; PER VP 347,
.C. WOT [ON., .
VOLTAGE . INCORRECT W/C TKE JOTAL DAC SUBSYSTEM UNDERGOES RMS SYSTEM TESTING, (1P 518
COMMANDS, AHS STRONGEACK, AND IPS52 FLAT FLODR TESTS) WHECH VERRFIES 1HE
3] UNAKMUNCTATED . AUSEMCE OF YHE FAILURE MODE.
ELECIROMIC CAEW ACTION
PARTS REQ. QUALIFICATIONS TESTS
!‘lluE- --------------------
REDUNDANT PATHS THE RHC 1S CERTIFIED BY SIMILARITY 10 THE ORBITER USED RHC .
AERATRING - EXCEPT FOR FINGER OPERATED SWITCKES. THE BASEC DEFFERENCES
--------------- IS THAT THE ORBITER RHC IS IRIPLE REOUMDANT AND [HE RNS RAC
N/A - 15 SINGLE SIRIG.
FLIGHI CHECKOUT
PORS OPS CHECKLIST {ALL VEHICLES) JSC 16987
|
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QA/ENSPECTIONS

EEE PARTS INSPECTION IS PERFORMED AS REQUIRED 8Y :
SPAR-RMS-PA.003. EACH EEE PART 1S QUALLFIED AT THE PART LEVEL
10 THE REGULREMENIS OF THE APPLICABLE SPECTFICATION. ALL EEE |
PARES ARE 100X SCREENED AND BURNED 1M, AS A NINIHUM,K AS
REQUIRED BY SPAR-RMS-PA.00Y, BY FRE SUPPLEER. IDDIIiONAll\',
EEE PARYS ARE 100X RE-SCREENED $N ACCORDANCE WITH
REQUIREMENTS, OY AN INDEPENDEKT SPAR APPROVED [€STING
FACILINY, DPA IS PERFORMED AS REQUIRED BY PA.0DY ON A RANDOMLY
SELECIED SX OF PARIS, MAKIMUM S PIECES, MINIMUM 3 PIECES FOR
EACH LOT NUMBER/DATE CODE OF PARIS MECE|vED.

VIRE 15 PROCURED TO SPECEFICATION MIL-W-22759 Of MIL-u-81381
AND |MSPECTED AMD TESTED TO MASA JSCMAOBD STANDARD NUMSER 954,

RECEIVING INSPECIION VENIFIES THAT ALL PARTS RECEIVED ARE AS
ICENTIFIEC [N THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
OAMAGE HAS OLCURRED TO PARIS DUNING SHIPMEMT_ THAY IHE
NECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABfLeyY IRFORMATY 10N
AND SCAEENING OATA CLEARLY IDEMFIFIES ACCEPTABLE PARTS,

PARTS ARE INSPECYED THROUGHOUT WANUFACTURE AND ASSEHBLY AS
APPROPRIALE YO THE MANUFACTURIMG SYAGE COMPLETED. THESE
INSPECTIONS INCLUOE,

PRINTED CIRCUET GOARD 1NSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH MOLES,

COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE JRAINED
Aw0 CERIIF(ED Y0 MASA WiE 5300.4(JA) STANDARD, AS MODIFfED
BY JSC 088D0A.

COMFORMAL COATING INSPECTION FOR ADEQUATE PAOCESSING IS
PERFORNED USING ULYRAVIOLET LIGHT TECHNIOUES.

POST P.C. 80. INSTALLAIION INSPECTION, WORXMANSHIP &
%EMIIIIHESS (HOREYLELL /GOVERNKENT REP. - WANDATORY INSPECTION
L 18]

P.C. 8D, INSTALLATION IMSPECTION, CHECK FOR CORNECT BOARD
INSTALLATION, ALIGWMENT OF BOARDS, PROPER CONNECTOR CONTAC!
MATING, WIRE'ROUVENG, STRAPPING OF WIRES E¥C.,

PAE-CLOSURE INSPECTION, WORKMANSHIP AWD CLEANLINESS
(CAE/GOVERWMENT REP. - MAKDATORY INSPECIEON POINT}

PRE-ACCEPTANCE TES) IMSPECION, WHICH INCLUDES AN AUGIT Of
LOVER TIER UNSPECTION CORPLETION, AS BUILT CONFIGURATION
VERIFICAFION TO AS DESIGN EN1C., {MANDATORY EMSPECTION POINT).

A TEST READINESS REVIEW (TRR) UHICH INCLUDES VERIFICATION OF
VEST PERSONMEL  TEST DOCUMENTS, TESI EOUIPMENT CAL IBRAYIOH/
VALIOAIION SIAfUS AND HARDUARE ' CONFLGURATION IS COMVENED BY
QUALITY ASSURANCE [M COMJUNITION WIFH EMGINEERING
RELIABILLTY, CONFIGURATION TuRIROL, SUPPLIER AS aﬁpucaau_
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CRITICAL ITEMS LIST PAOJECT: SHMS SYSTEM: DEC SUBSYSTEM'
e e e s e m———-- ASS'Y NOMENTLATURE: AL_HARD TONTROLT ASS*Y PsN: STISSETIY SHEET:

[ THEX T [ WARE_ GIT, T ] FAITUNE ROOE T FXITUNE EFFECT—— L — Tt
AEF. REV, DAAWING REF, AND OoN : 11 AATIONALE FOR ACCEPTANCE '
DESIGNATION CAUSE END ITEM CRITICALITY
1450 ¢ ROTAT IOWAL MOOE: . LOSS OF oulPul FORMAL TESFING (ACCEPYANCE OR QUALIFICATION).
HAND 0SS OF ALL STGWAL FROM THE
CONTROLLEA e g RHC, ARM CANNOI ACCEPTANCE TESTING (AIP) INCLUDES, AMBIENT, VIBRATION
ary-1 CHANNELS. BE COMMANDED AND THERMAL TESTING (CAE/GOVERNMENT REP. - MANDAJOAY
SPAR P/ FROM RHE. INSPECEION POINT)
S1155€117 CAUSE(S): ARM MAY TAKE
1) LOSS OF AMENPECTED INTEGRAVION OF DEC PANEL, RHC, THC AND NCIU, INSPECTIONS ARE
AC TAAJECTORY. PERFORMED AT EACH STAGE Of INIEGRATION, Wil INCLUDES
VOLTAGE. CROUMD[NG CHECKS, TMTER COMNECT CABLE VERLFICATION, CONNECIOR
2 1055 oF WORST CASE INSPECTION FOR BENT OR PLSHDACK CONTACTS ETC.
‘ ..........
+/-12 voLT UNEXPECTED SUB-SYSTEM PERFORMANCE TESTING (AIP), IWCLUDES AN AMBIENT |
D.C. NOT LON, PERFORMANCE TESY. (MAKDATORT INSPECTloN POENT).
VOLTAGE. INCORRECT W/C
COMMANDS . SRNS SYSTENS INTEGRAT(OM, THE LWTEGAATION OF MECHANICAL ARM
(3 UNANNUMCIATED . SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPHENT TO FORM FHE SANS.
ELECTRONIC CAEM ACTION INSPECIJOMS ANE PERFORMED AT EACH PHASE OF INVEGRATEON WHICH
PARIS REQ. INCLUDES GROUMOING CHECKS, THAU UIAING CHECKS, WIRING ROUTING,
FALLURE, INTERFACE CONNECTORS FOR DEMT O PUSH BACK CONIACTS E1C.
REDUNDAMT PATHS
REMAINING SRNS SYSTEMS VESTING - STAONGBACK AND FLAT FLOOR ANGIEWT
--------------- PERFORMANCE TEST. (SPAR/GOVERANMENT REP. - MANDATORY INSPECTION
N/A POINT)
1
i
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OESICNATION CAUSE END {TEM CRITICALIFY
1450 (] ROVAT LONAL WOOE : L0SS OF QuIPUT FAILURE HISTORT
HAND LOSS OF ALL SIGMAL FROM THE | «-----nn..lol.
CONTROLLER AHC RHC. ARM CANNOT
Qry-1 CHRANNELS . SE COMMANDED VHERE HAVE SEEM HO FAJLURES ASSOCEATED WITH THIS FAILURE
SPAR P/N FROM WHC, MOOE OM THE SAMS PROGRAM. '
STISSE1NT CAUSE(S): 1 ARM MAY TAXE Co
i" 1058 Of UNENPECTED NO EEE PARTS FAILURES HAVE OCCURAED SUBSEQUEMT TO ASSEMBLY OF
0V AC TRAJECTORY. PARTS,
VOLTAGE,
WORST CASE
{2) LOSS Of Sesusneann
4712 vOLT UNEXPECTED
.L. NOTEON,
VOLTAGE. INCORRECT H/C
COMMANDS . -
) UMANNUNCTATED
ELECTRONIC CREW ACTION
PARIS REQ,
FATLURE.
AEDUHDANE PATHS
AEMATNING
/A
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SYSTEM: D8C SUBSYSTEM

PROJECT: SRS
AsS*Y MONINTUATURE: ROTATTORAL WARD CONYROLLZE ——  Ass°y PR STISSENTY ————— surfr:

1
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"

TALA LILT N i TAILURE mobt TAILUAE CPTELT HOWA 7 TUAC.
rer. RV, ORANING mir, AND . on i1/1 RATIONALE FOR ACCEPTANCE
QESICNATION caust + END tTEN CAITICAL)YY
1450 I ROTAT 1ONAL MOOE : LOSS OF puteuT )
- HAND LOSS Of ALL SIGNAL FROM THE OPERATIONAL EFFECTS
CONTROLLER RHC AHC. ARN CANHOT | o --eeee o 000
QrY-1 -CHANNELS. Of COMMANBED
SPAR P/N : FAOM RHC. AR BOES NOT RESPOND PROPERLY TO HAND CONTROLLER CONMANDS.
SHISSEINT CAUSE(S): ARN MAY TAKE CACH INHERENTLY COMPINSATES FOR ANY UMOLSIRED ARM TRAJCCTORY
(1) LOSS or UMEXPECTED
20V AC TRAJECTORY . CRESM ACTION
VOLTACE. e
MORST CASL
fZpLossof | ------e--- APPLY BRAKLS.
+/-12 yOLT UNEXPECTED
0.c. NOTION, |
VOLTAGE . IMCORRECT H/C CRCH TRAINING
COMMANDS., | ceeeeeeaoo
{3) UNANNUNCJATED .
ELECTAOMIC CREN ACTION THE CREM WILL 8E TRAANED TO OBSERVE WHETHER THE ARN IS
::?Ta € REQ. RLSPONDINE PROPLALY TO COMMANDS, IF 1T ISM*T, APPLY BRAKES.
LURE.
REDUMDANT PATHS MISSION COMSTRAINT
REBAINENG | emeemmeea o
N/ CPERATE UNDER VISMIER RATES WITHIN 10 FT OF STRUCTURE. THE

OPERATOR HUSY 8L ABLE TO DETECY THAT THE ARW IS RESPONDING
PRGPERLY TO COMNANDS VIA HINDOW AND/OA CCTV VILMS DURING ALL
ARM OPECRATIONS,

SCREENM FAILURES

EXERCISE RHC (M OME AX!S
VERIFY VOLTAGE AY RHC OGUTPUT

ONRSD ONLIWE INSTALLATION

EXERCISE AHC 1M ONE AXIS
VERIFY BIT COUNT
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