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PROJECY: SANS

SUPERCIDING DATE:

DATA. JOIMI
WILL ACT oH
LAST GOOD OATA.
MCIU WILL SEE
ALL 0°S 1IN
RETURN DATA FOR
FAILED JoOiwt,
CONSISTENCY
CHECK {TACH
DATA) WlLL
DEJECT AMD
INITIALE AUNO
BRAKES. FHCODER
CHECX WILL
IHDINIATE "CK.
R, LOSS Of
LIMPING DURING
END EFFECTOR
CAPTURE. END
EFFECTIOR AUTO
DAIVE MODE MAY
HOT TUNCT How
CORNECTLY.

UORST CASE
UNENPECTED
HOTION, JOINT
AUNAUAY,
AUTD BRAKES,

REDUNDANY PATHS
REHAINIRG

1} AUTOERAKES
(IO SAFING THE
SYSIEM),

2) OIKECT DNIVE
AND EE MANUAL
MODES {FOR
CONT WU KRG
OPERATIONS ),

11 stP BS

THE DIODE AND TRANSISTOR, WHECH COMPRISE AN OPTO-ISOLATOR, ARE
SUBJECIED TD THE SAME oUALITY AND APPLICATION CONINOLS AS
APPLIED 1O DISCRETE SEMICOMDUCTORS.

DISCRETE SEMICONDUCTOR DEVILES SPECIFIED 10 AT LEAS! THE 1X
LEVEL OF WIL-S-19500. ALL DEVICES ARE SUBJECIED 10
RE-SCREEWING @Y AN THDEPEWDANT TEST WOUSE. SAMPLES OF ALl
PROCURED LOIS/DATE CODES ARE SUBJECTED 10 DESTRUCTIVE PHYSICAL
ANALYSIS (DPA) 10 VERIFY THE {MTEGRITY Of THE MANUFACIURING
PROCESSES. DEVICE STRESS LEVELS ARE, DERATED IN ACCORDANCE
VETH SPAN-ANS-PA.003 AND VERIFIED BY DESIGH REVHEM,

ALL RESISYORS AND CAPACITORS USED [N YHE DESIGN ARE SELECTED
FROM ESTASLISHED RELIABILATY (ER) TYPES. LIFE EXPECTANCY 1S
INCREASED BY ENSURING THAT ALL ALLOVABLE SIRESS LEVELS ARE
DERATED I ACCORDANCE WEEH SPAN-RMS-PA.D0Y. ALL CERAMIC AND
ELECENOLYTIC CAPACITORS ARE ROUTIMELY SUBJECTED 10
RADIOGRAPHIC INSPECTLON.

DATE: 24 UL 91 it Arv:

—_——

SYSTEM: FLECIRICAL SUBSYSIEM
AsS*r wnFACCATURES SERVD POUTT RPEY Assty b/RE STIAOP T, e

ralluRE Wt FAILUME FPIECY HOWR 7 Tie RAYIONALE FOR ACCEPTANCE

AND oN 2/1r

[ #1111 ] D 178N CRITICALIYY SCREENS: A-PASS, B-PASS, C-PASS
o] X ALL OTHER SPA'S DESICN FEATURES
L0ss of VIl RECEIVE ] 0000 ..., terseesna
sTHC MM SE, AND DRANSHES

CORRECILY, COMPARATORS AND OPERATIONAL AMPLITIERS ARE STANDARD LINEAR

cartt s ATFECIED SPA INTEGRAIED CIRCULIS WITH MATURE WANUTACIUR NG TECHNOLOGY .
t1) 1SoLATOR VIlL wNOY APPLITATION CONSTRAINTS ARE TN ACCORDANCE WETH
DR AMPLIFIEN MCETVE OR SPAR-RMS-PA.0DY.
FAILURE, TAANSHLY HEW
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AL DINIR SPA'S

VILL RECEIVE
AND TRANSMIY
CORRECILY,
ATIECIED 9PA
ViLL ot
RECEIVE OR
TRANSHLT NEW
DAIA. JOINT
VELL ACE ON
LAST GOOD DAIA.
MOV UILL SEE
ALL O*S IN
RETURN DATA foR
FAILED JOINT,
CONSISTENCY
CHECK (TACH
DATA) MILL
DETECT AND
INITIATE AUTO
BRAKES. ENCODEA
CHECK WILL
INIVIATE 'CK,
CRE', LDSS OF
LINPING DURINQ
EMD EFFECTOR
CAPIURE, €MD
EFFECIOR AUTO
DRIVE MODE MAY
NOT FUNCTION
CORRECILY.

WORST CASE
UMENPECTED
HOVION, JOint
AUNAVAY,
AUTO BRAKES,

REDUNDANT PATHS
REMAINING

1} AUTOBRAXEY
{FOR SAFING IHE
STSTENM),

) OIRECT DANVE
AND EE MANUAL
MODES (fOR
COMTINVING
OPERAIIONS),

ACCEPIANCE TES1S

::E,EEI IS SUBJECTED 10 THE FOLLOMING EMVIRONNENTAL TESTING AS

0 VIBRATION:
0 THERNAL ¢

LEVEL AND DURATION - REFERENCE TABLE 4

PLUS 7O DEGAEES T 10 -25 DEGREES € DURATION -
1 172 CYCLes

THE SPA IS FHEW TESTED AS PART OF THE JOINTS ACCEPTANCE VESIS
(VIBRATION AND THERMAL VACUUM TEST),

THE SPA'S/JOINTS UNDERGO RHS SYSTEM TESTS (1PS18 RNS
STRONGBACK AND TP552 FLAT FLOOR YESTS) WHICH YERIFIES THE
ARSENCE OF THE FATLURE MODE,

QUALIFITATION TESTS

meacenosentaernane

THE SPA IS SUBJECTED TD THE FOLLOMING SRH QUALIFILATTON TEST
ENVIROWMENTIS. THE SPA WAS ALSO TESTED AS PARY OF THE JOINT
QUALIFECAYION RESTS.

D VIBRATION:  LEVEL AND DURATION - REFERENCE TABLE &

0 SHOCK: 20G/1% MS/3 AKES (& BIRECTIONS)

O THERHAL VAC: +B1 DEGREES C 10 -34 DEGREES C (6 CYCLES)
INT0**4 TORM .

O MMIDIIY:  TESTEO WITH THE SHOULDER SOINT

0 ENCH NIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CEOY, CEDS, cSO) €s02, €sbs, ReDY,
REOZ (N/8). Ns01)

FLIGHT CHECKOUY

PORS DPS CHECKLIST {ALL VERICLES) JSC 14987

CYRiI M l!'cl"lf‘t (IR AN TR
Assty pR: SINEDINNS Corrn
wou ¢ runc. " RATIOMALE TOR ACCEPTANCE
/
CAITLCALITY SCREENS: A-PASS, B-PASS, C-PASS

APPAOVED BY: _

DATE: 26 JuL 9%

CIL REV:




CRITICAL ITEHMS LIST

PROJECT: $Ams

SYSTEM: ELECINJCAL SUBSYSTEM
ASS'y wonfRELR :

14 ~ o Ass'y o/ SITADRNTTT SHFET :

3

" FAILURE WoDE

eeh - O313/SINY

THEA THEA NAME_ OfY_ L FAILURE EFFEC) HOWR 7 FUNC, RATIONALE FOR ACCEPTAMCE
ner, nev, oraving afe, AND oN 2t
DESIGNAT IO CAUSE END 1TEN CRETRCALLRY SCREEMS: A-PASS, B-PASS, C-PASS
27100 1 CLOCK AwD WODE : ALL DIHER SPA*S GAZINSPECY JONS
STNC PULSE LOSS OF WILL RECEIVE | @ .....llLlLl0L
cIRcytIg SYNC PULSE, AND TRAWSHIT
01y-8 CORRECTLY, URITS ARE MAKUFACIURED UNDER DOCUMENTED OUALIFY COMTROLS.
SCHEMARIC CAUSE(S): AFFECTED SPA THESE COMIROLS ARE ENERCISED THROUGHOUT DES3CN
2563722 (1) ISOLATOR VILL NOT PROCUREMENT . PLANNING, RECEIVING, PROCESSING, FABRICAT IO,
Of AMPLITIER RECEIVE OR ASSEMBLY, TESTING AND SHIPPING OF THE UNILS. MANDAIORY
FAILURE, TAANSHEN NEW INSPECTION POINIS ARE ENPLOTED AT VARIOUS $IAGES OF
DATA. JO!NT FABRICATION ASSEMOLY AWD TEST. GOVERWMEMT SOURCE
MILL ACT oW INSPECTION IS [NVOXED AT VARIOUS COMTROL LEVELS.
LAST GOOD DAJA.
MCIU WELL SEE EEE PARIS INSPECFION 1S PERFORMED AS MEOUIRED BY
AtL 0'S IN SPAR-RHS-PA.003, EACH EEE PARD IS QUALIFIED AT VHE PARD LEVEL
RETURN DAIA FOR 10 THE REQUINEMENTS OF THE APPLICABLE SPECIFICAFION. ALL EEE
FAILED JOINT, PARIS ARE 100X SCAEEMED AHD BURNED 1H, AS A HINIMM  AS
CONSISTENCY REQUIRED BY SPAR-ANS-PA.003, BY THE SUPPLIER. aonnlounlu,
CHECK (TACH EEE PARIS ARE 100X RE-SCAEENED 1N ACCORDANCE Wi1H
DATAY MILL REQUIREMENTS, BT AN INDEPENDENT SPAR APPROVED TES!{NG
OEIECT AND FACILITY. DPA IS PERTORMED AS REQUIRED AY PA.OD3 OM A RAKDOMLY
INEVIATE AUTO SELECIED SX OF PARTS, MAKIMUM § PIECES, MINIMUM 3 PIECES fOR
llltt!‘."ﬂl:w!l EACH LOT NUNBER/DATE CODE OF PARIS RECEfVED,
CRECK
INITIATE "k, UIRE IS PROCURED TO SPECIFICATION MIL-U-22759 oA HIL-W: 81381
t:l'i wzs‘liw‘= AMO INSPECIED AMD 1ESTED TO NASA JSCHSOBD STANDARD NUWBER P54,
LIMPING DURIN
END EFFECTOR RECELVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
CAPTURE, END SDENTIFIED I IHE PROCUREMENT DOCUMENTS. THAT ND PHYSICAL
EFFECIOR AUIOQ DAMAGE HAS OCCURRED 1O PARTS DUNING SHIPMENT, THAT THE
DRIVE NODE MAY RECEIVING DOCUMENTS PROVIDE ADEQUATE ll&t!l!lll" INFORMAT jOM
NOT rUl'lClllll AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARIS.
CORRECTLY,
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
WORST CASE APPROPRIALE TO THE MAMUFACTURING STAGE COMPLETED. THESE
---------- INSPECTIONS INCLUDE,
UNEXPECTED
MOTION. JOINT PRINTED CIRCUL! BDARD INSPECTION FOR TRACK SEPARATION, DAWAGE
AUMAWAY, AND ADEQUACY DF PLAVED THROUGH WOLES,
AUTO BRAKES.
COMPOMENT MOUNTING INSPECTION FOR CORREC) SOLOERING VIRE
REDUNDANT PATHS LOOPING, SIAAPPING, E7C. OPERATORS AND |NSPECTORS ARE IRAINED
REMAINENG AnD CErfIfIED 1O MASA Win 3300.4¢3A) STANDARD, AS MOOIEIED
--------------- BY JSC OBA0CA.
1) AUJOBRAKES
{FOR SAFING THE COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSIKG IS
SYSIEM), PERTORMED USING ULTRAVIOLET LIGHT IECHHIOQUES,
2) DIRECY DRIVE POSY P.C. BD, INSVALLATION [NSPECYION CLEANLINESS AND
“ngtt%:‘m VORKMANSHEP (SPAR/GOVEANMENT REP. MANDATORY ENSPECTION POINT)
MOD
CONTINUING P.C. BD. INSTALLATION INSPECTIOM CHECK FOR CORRECT BOARD
OPERATIONS), INSTALLATION, ALIGHMEW] OF BOARDS, PROPER ComMECTOR COMIACT
MATING, VIRE ROUTING, STRAPPING Of WiRES ETc.,
PRE-CLOSURE INSPECTION, MORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNMENT REP. - MAMDATORY INSPECTON POINI)
PRE - ACCEPTANCE TEST INSPECIION, WHICH INCLUDES AM AUDIT OF
LOVER TIER [NSPECTION COMPLEYION, AS guILT CONF IGURAT ION
VERITICATION 1O AS DESIGN EIC., {MANDATORY INSPECIION POINY),
PRLPARED BT: NG SUPERCEDING DAVE: 11 SEP 88 APPROVED BY: DATE: 24 JuL 91 CIt REV:
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FROFETCN: $AMS

THER T wAMF . Oty & FATHURE WODE
RET, REV, praulng ofr, AKD
DESIGNATION [ ALSE
2100 ' CLOCE AND DS ¢
SINC PULSE LOsS OF
cincysry SINC PULSE,
aly-é
SCHEMATIC TAUSELS):
2563722 (1) tSoLAIOm
Of AMPLIF IER
PATIURE
PREPARED BY: HIVG

FANIRE FITECT
L]
END 190M

ass't wonfUCERTURE T STRVD FOUTA KRN [T)PR——

WOUR / FUNC.
Hm
CRITICALIEY

SYSITH: ELECIRICAL SUASYSIEN
Ass'y psR: STTLOTERTT

RATIONALE fOR ACCEPTANCE
SCAEENS: A-PASS, 8-PASS, C-PASS

SHFET: 4

ALL DINER SPA'S
VItL RECEIVE
AND TRANSHEY
CORRECILY.
AFECIED SPA
WILL MOT
RECEIVE OR
TRANSMEY NEM
DATA. Jom?
MILL ACT OM
LAST GOOD DATA.
HCIV WILL SEE
ML O's IN
RETURN DATA FOR
FAILED JOINT.
CONSISTENCY
CHECK LTACH
DAIA) WILL
DETECE AND
INITIATE AUTO
SRAKES. ENCODER
CHECK Wil
IHITIAVE "CK.
R, LOSS OF
LIHPING DURING
END EFFECTON

HOT FUNClION
CORRECILY.

WORST CASE
UNEXPECTED
WOLION. JOINT
RUNAWAY .
AUTO BRAKES,

REDUMDANT PATHS
AERAIRING

1) AUIDBRAKES
CSOR SAFING THE
SYSIEM).

1) DIRECY DAIVE
AWD EE MANUAL
MOOES (FOR
CONTINVING
OPERATIONS ).

A TEST READINESS MEVIEW (TRR) WHICH INCLUDES VERIFICAIION OF
TES! PERSOWNEL , TEST DOCUWENTS, TEST EOQUIPMENT CALISRATION/
VALIDATEON StAlUS AND HARDWARE 'CONFLGURAIION IS COMVENED 8Y
OUALETY ASSURANCE 1M COMJUINCTION WITH ENGINEERLNG
AELIABILITY, COMFIGURATION COMTROL, SUPPLIER AS lfl’llt“li,
AWD THE GOVEMMENT REPRESENTATIVE, PRIOR 1D THE START OF ANY
TURMAL TESTENG (ACCEPTANCE OR OUALTFICATION).

ACCEPTANCE YESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AMD VIBRAEION TESTING, (SPAR/GOVERNMENY REP, -
MANDATORY INSPECTION POINT)Y,

INTEGRATION OF UNIT TO JOINT SRU - [NSPECTIONS 1MCLUDE
GROUNDING CHECKS, COWNECIOAS FOR BEMT OR PUSHBACK
CONTACTS, VISUAL, CLEANLIMESS, INTERCOMNECT WIRING AND
POVER UP TEST TO THE APPROPREATE JOINT INSPECIION TES
PROCEDAME (ETP) EIC.

JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
AUDIT OF LOVER TIER INSPECTION CONPLETION AS BUIL?
COMFIGURATION VERIFICAILON 10 AS DESIGH ElC,

JOINT LEVEL ACCEPTANCE TESIING (ATP) INCLUDES AMRINET,
VEIBRATLION ANT THERMAL-VAC TESTING.
(SPARJGOVERNNENT REP. - WANDATORY IMSPECTION POINT).

SAMS STSIEMS INTEGRATION, THE:INTEGRATION OF WECHANICAL ARM
SUBASSEMBLIES Awp THE FLIGHT CARIM EQUIPHENT 10 FORW YHE SRHS.,
INSPECVIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHEICH
THCEUOES GROUMDING CHECXS, THRU UIRING CHECKS. WERING ROUVING,
INTERFACE CONNECTORS FOR BENI OR PUSH BACK CORTACIS €1cC.

SRMS SYSTEMS TESTING - STRONGBACK AMD FLAT FLOOR AMSIEMT

;EI:I’I?'}’“"CE TEST. (SPAN/GOVERNMEMT REP. - MANDATORY IMSPECTION

SUPERCEDING DATE: 11 SEP B6

APFROVED 87Y:

OATE: 26 Jul 91

CIL REV:
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PROIECT:

ASS'Y wonbRTL

2700

FMER
REV,

ret I"lﬂib !'I

WAME. afy, 4
oraving alr,
DESIGNAT 0N
CLOCE AN
STNC PULSE
CINCUITS
alr-é
SCHEMALIC
2563122

TAILURE MODE
AND
tavse

MODE:

Loss OF
STHC PINSE .

CAUSE(Y):
(1) 1SoLATON
OR AMPLIFIER
FAILURE,

FATILURE EFrecT
on
!ND 11e8

271k

L T
CRITICALINY

L —

SYSIEH:
ASS'Y P/

Eggclnicnl SUBSYSTEH
11a0r

RATIOMALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

SCREENS:

Ml Olﬂtl SPA'S
VILL RECEIVE
AND TRANSHIF
ComriCcLY,
AFTECIED sPA
MiLL Noy
RECENIVE OR
INANSHIY Nty
DAFA. JOINY
WML ACT ON
LAST GOOD DATA,
MEIU UL SEe
AL O'S N
RETUNM DATA FOR
FAHLED Jorwy,
CONSISTENCY
CHECK (1ACH
DATAY WiLL
DEVECT AwD
INITIATE AUND
SRAKES. ENCODER
CHECK WML
INETIATE “CK,
CRT*, LOSS OF
LINPiNG DURING
END EFFECTON
CAPTURE, EHD
EFFECTON AUTO
DRIVE MODE MAY
NOT FUNCTTOM
CORRECTILY.

WORST CASE
UNENPECTED
MOTION, JOINT
RUNAVAY,
AUTO BRAKES,

lEDUHDlIﬂ PATHS
REMAINEN

1) AUTCBRAKES
{FOR SAFING THE
SYSEEN).

2) DIRECT DRIVE
AND EE MANUAL
MODES (FOR
CONTIHUING
OPERATIONS)Y,

THERE HAVE BEIN W
MUDE OM IHE SRNS

FAMHURE HIStoRTY

SUPEACIDING DATE:

1t ser 26

APPROVED BY:

O FATLURES ASSOC
PRDGRAM,

TAVED MEYH THES FALIURY

OATE: 24 JUL 91

SHEETL:

CH REV: 1
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itLriuat; ITERB LIBT fipary; §PHS CySICH; ELICEAICAL SUNSYSIEN
B ittt Avs ey wesf HETATIE: STRVO TORTRA RAFLITIEN T ASSeY i»;fzrhn.orhn - SHIET: &
INgA teih | we oty B FAIURE WODE taILUNE ETRECT NDAM / FUNC, RATIOHALE TOR ACCEPTANCE
ats. | owev. | onaulwe alr, AND oN m
DES1CHARION caust eND VIEN CAITICALTTY SCAEENS: A-PASS, B-PASS, C-PASS
7100 t CLOCE AND wODE : ALL OIHER SPA'S OPERATIONAL EFFECTS
$INC PULSE 1088 OF VELL RECEIVE | mmeeoremsceseaseses
cincyITs STNC PULSE, AND TRANSHIT JOINT RUMMUAY. AUTOBRAXES, CANNOI USE COMPUJER SUPPORTED
ore-4 CORRECILY, MODES. DIRECT ORIVE AND BACKUP AVAILABLE. ARN WILL WO1 S1OP
SCHEMATIC CAUSE(SH AFFECTED SPR AUTCMATICALLY IF AN UMDETECTED FAILURE OF THE AUTO BRAXES
2363112 (1) [SolAton viLL WOt SYSTEN NAS PREVIOUSLY OCCURRED.BRAKES CAN BE APPLIED
Of pAPLITIER RECEIVE OR MANUALLY.
FALLURE, TRANSHET NEW
DATA. JOMNT CREV ACTION
witt'actow | eeeeeeninn
LAST GOOD DATA.
WCIU VILL SEE APPLY BRAKES, USE DINECY DRIVE.
ALL O'S (N
AETURN DATA FOR
fAILED JOINY,
CONSISTENCY CREV TAAINING
CHECK CTATR | wemmseesenmes
DATA} MILL
DETECT AND THE CREM VILL BE TRAINED TO ALWAYS OSSERVE WHEIHER THE ARN
INITIRTE AUTO }S RESPOWD NG PROPEALT TO COMMAMDS. {F 1T ISK'T, APPLY BRAKES.
SAAKES. ENCODER
CHECK VILL WISSION COMSTRAINT
INITIATE 'ex, | eeeeeeeeememienes
o1, Loss
LINPING DURINO OPERATE UNDER VERWIER NATES WITHIN 10 FT OF STIRUCIURE.
0 EFFECIOR THE OPERATOR MUST BE ABLE 10 DETECT THAT THE ARW/PATLOAD IS
CAPTUME. END RESPONDING PROPERLY TO COMMANDY VIA WINDOM AND/OR CCIV
ETTECTOR AUIO VIEUS DURTNG ALL ARM OPERATIONS,
DAIVE MODE NAY
HOT FUNCT 1O
CORRECTLY.
OMRSD OFFLINE
MORST CASE | mmemeseseere
UNEXPECTED DRIVE EACH JOINT IN COMPUTER CONIROLLED MODE.
no1ioN, JOINT VERIFY MOTON RESPONSE.
AUNAVAY,
AUTO BRAKES,
OMASD OMLINE INSTALLATION
REDUNDANT PATHS | =--semememesmsonmmnooces
AEMRTNING
--------------- um!
1) AUTCARAKES
(FOR SAFING THE
SYSTEM). OMRSD ONLINE TURNANOUND
2) DIRECT DRIVE
AND EE MANUAL DRIVE EACH JOINT IN SINGLE,
. MODES (FOR VERITY TACHOMETER SIGNATURE.
' CONT INVING
OPERATIONS).
PREPARED BY: Hrug SUPERCEDING DATE: 11 SEP BS APPROVED BY: DATE: 26 JUL 91 CIL REV: _t




