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THe HODE: CONTROL OF DESIGH FEATURES
DEMODULATOR DEGRADED! amewmay | ULUTLLTUT
SCHEMATIC OUTPUT OW BECOME SLUGGISH
orY-3 DHE OR MORE OR ERRATIC [N FME DEMODULATOR, FOR EACH OF THE THC ANES, COMPRISES OF A
€087325 AXES. THE MAWUAL TRAMSFORMER -ORIVER DIODE/RESISTOR BRIDGE WHOSE QUIPUT 15
AUGMENTED CONDITIONED BY 14O OPERAYIONAL AMPLIFIER STACES. THREE
CAUSE(S}: MODES, ARM MAY IDENTICAL CIRCUIFS ARE PACKAGED OW A PRINTED CIRCUIT BOARD
€13} INTEANAL TAKE AN WHICH IS MECHANECALLY JOINED TO A DUMMY BOARD, ALONG TWO EDGES
PARTS UNEXPECTED 8Y MACHINED SPACERS. A CENTRAL SPACER PROVIDES ADDITIONAL
FAILURE . TRAJECTORY, STIFFENING OF THE ASSEMBLY.
WORSF CASE THE MODULE 1S SUPPORTED IN MACHINED GUIDEWAYS IN THE
------ foans ELECTROHICS PACKAGE. LATERAL RESTRAINT 1S PROVIDED BY TWO
UNEXPECIED PAIRS OF BOM SPRINGS ENGAGING TME GUEIDEWAYS. FHE LOWER EDGE OF
MOT1ON. EACH BOARD 1MYERFACES VIA A PRINTED CIRCUIT BOARD CONNECTOR
INCORRECT W/C AKD THE MOOULE IS RESTRAINED BY THE ELECTRONICS PACKAGE COVER
COMMANDS., WHICH BEARS ON A PAIR OF COMPRESSIBLE WEDGES OM THE UPPER EDGE
UNANNUNCIATED. OF THE MWODULE.
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RERALHIKG

PREPARED @Y: WFWG

SUPERCEDING DATE:

11 SEP 86

APPROVED B

THE +/- 12 VDC SUPPLY 1S ROUTED THROUGH THE PCA COMNECTOA. THE
COMMECTORS WERE SUBJECTEO TO CONSTRUCTION AMALYSIS TO ENSURE
THAT MATERIALS AND DESIGH ARE SUPPORIIVE OF RELIABLE
PERFORKMAMCE .

EEE PARTS HAVE BEEN SELECTED AND COMTROLLED IN ACCORDANCE WITH
SPAR-RHS-PA.003. THIS DOCUMENT DEFINES THE PROGRAM
REQUIREMENTS FOR MOMITORING AMD CONVROLLING EEE PARYS. THE
REQUIREHENTS INCLUOE PARTS SELECTION TO AT LEAST “ESTABLISHED
RELUADELEYY™ LEVELS, AND ADECUATE DERATING OF PART STRESS
LEVELS. PROCEDURES AND ACTIVITIES ARE SPECIFIED TO ENSURE AY
LEAST EQUEVALENT OUALITY FOR NONSTANDARD AND IAREGULAR PARTS.
RELIABILITY AMALYS!S HAS CONFIRMED NO PARTS WITH GENER{CALLY
HIGH FAILURE RAJES. AEROSPACE DESIGH STANDARDS FOR DETAILING
ELECTRONIC PARTS PACKAGING, MOUNTING AND

STRUCTURAL /MECHAMICAL /IMTEGRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGN HAS BEEK REVIEWED AND FOUND SATISFACTORY THROUGH
VHE DESIGN AUDIT PROCESS, INCLUDING THE USE OF RELIABILITY,
RAINTAINABIL ITY AND SAFElY CHECKLESTS. MATERIAL SELECTION AND
USAGE CONFORMS 10 SPAR-SG.368 WHICH IS EQUIVALENT TO THE NASA
MATERIALS USAGE REQUIREMENIS. WORST CASE ANALYSIS HAS BEEN
COMNDUCTED TO ENSURE THAT PERFORMANCE CAN BE MET UNDER WORST
CASE VEWPERATURE AND AGING EFFECTS, EEE PARIS STRESS ANALYSIS
HAS BEEN COMPLETED AND CONFIRMS THAT THE PARTS WEET YHE
DERAVENG REQUIREMENTS.

PRINTED CIRCUIT BOARD DESIGNS MAVE BEEN REVIEWED 10 ENSURE
ADEQUATE CERCUIT PATH WIDTH AND SEPARATION AKD TO CONFIAM
APPROPRIATE DIMENSIONS Qf CIRCUIT SOLDER PADS AND OF COMPONENT
HOLE PROVISIONS,

PARTS WOUNTING METHODS ARE COMIROLLED tH ACCORDANCE WilH
NSFC-STD-136 AND CAE PO934B9. THESE DOCUMENTS REQUIAE
APPROVED-HOUNTING METHODS, STRESS RELIEF, AND COMPOMEWT
SECURITY. .

WHERE APPLICABLE. DESICH DRAWINGS AKD DOCUMENTATION GIVE CLEAR
IGENTIFICATION OF HAKDLING PRECAUTIONS FOR ESD SENSIVEVE
PARTS.

\TE:
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REF. REV. ORAWING REF. AND o 111 RATICHALE FOR ACCEPTANCE
DESIGNATIOK CAUSE END ITEM CRLTICALITY . :

1350 0 THC HODE : ’ CONTROL OF . BOARD ASSEMBLY DRAWINGS INCLUDE THE REOUIREMENY FOR SOLDERING
DEMOOULATOR DEGRADED ARN MAY STANDARDS [N ACCORDANCE WITH SHO S3I0D.4(JA) AND JSC OB30O0A,
SCHEMATIC OUTPUT ON | BECOME SLUGGESH
q1y-3 DHE OR MORE OR ERRATIC 1IN
EDB7T32S ANES. THE MANUAL
AUGHENTED
CAUSE{S): MODES. ARM MAY
(1) INTERMAL JAKE AM

PMITS UNEXPECTED
FAILURE . TRAJECTORY .

WORST CASE ;
UNENPECTED
MOTIOH,
IHCORRECY H/C
COMMANDS

UMANNUNC EATED .
CREW ACT [ON
REQ.

REDUNDANT PATHS
AEMAINING
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OH
END ITEH

1350 1] THC
OEMDDULATOR
SCHERATIC
ary-3

Ty
EDBT32S

MODE :
DEGRADED .
outeur O
ONE OR MORE

_ AXES,

CAUSE(S):
(1) INTERNAL
PARIS
FAILURE.

CONTROL OF

ARM MAY

BECOME SLUGGISH
OR ERRATIC 1%
THE MAHUAL
AUGHENTED
NODES, ARN MAY
TAKE AN
UNEXPECTED
TRAJECTORY.

WORST CASE
UNEXPECTED
HOVION.
THCORRECT H/C
COMMANDS
UNANHUNCIATED .
CREU ACTION
REQ.

REDUNDAN] PATHS
REMAINING

PREPARED 8Y: MFWG

SUPERCEDING PAIE: 11 SEP 84

1/1
CRETICALETY
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RATIONALE FOR ACCEPTAKCE

THE HAROMARE ITEM IS SUBJECTED 1O THE FOLLOWING ACCEPTANCE
ENVIRONMENTAL TESTING AS PART OF THE DEC PANEL.

O VIBRATION: LEVEL AMD DURATTON - REFEREMCE TABLE 1

O  THERMAL: +100 DEGREES F [0 +}0 DEGREES F 2 CYCLES
9.5 #RS PER CYCLE) .

FHE ORC PAMEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
SYSTEN (TP53B RMS STROMGBACK TEST ANG TP5S2 FLAT FLOOR TEST)
WHICH VERIFIES THE AGSEMCE OF THE FALLURE MOOE .

QUALIFICATION TESTS

THE DEC PANEL HAS BEEN SUBJECTED TO THE FOLLOWING
QUALIFICATION TEST ENVIRONMEN]:

O VIBRATION: LEVEL AND DURATION - REFERFMCE TABLE 1
0 SHOCK: 20G/11HS - 3 AXES (6 DIRECTION}
0 VHERMAL: 130 DEGREES F TO -23 DEGREES F (12 MRS
- PER CYCLE)} {6 CYCLES)
0 HUMIDITY: 95X (120 DEGREES F TO B2 DEGREES F CYCLE IN
16 ERS) 10 CYCLES TOTAL
O €ENC: MIL-STD-441 AS WODIFIED BY SL-€-0002 (TEST CEQY, CE

CEO3, CSOMOC/AC), 502, €506, REO2 {BsN),
RS02, RSO3, RSO4)
REDZ (B/W) MS02, 03, 04)

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALL VEHWICLES) JSC 14987

RMS/D&C - 284



CRITICAL ITEMS LIST PADJECT: SRHS SYSTEM: DSC SUSSYSTEM

- e - - ASS'Y “mm ASS'Y PsN: STTLOEIDY T ghEeq:
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REF . REV. oRawiNG REF. AND © oM 1] RATIONALE FOR ACCEPTANCE
DESIGNAT 0N . CAUSE END ITEM CRITICALITY
1350 L] THC MODE: . | CONTROL OF QA INSPECH LIS
DEMODULATOR | . DEGRADED ARN WAY | LU
SCHEMATIC OUTPUT OW BECOKE SLUGGISH
arY-3 ONE O WORE OF ERRATIC 18 THC DEMCOULATOR MODULES ARE MANUFACTURED TO THE REOUIREMENTS
E08T32S AKES. THE MANUAL OF CAE DRAVING MO. HAB7)25. TH1S DRAWING DEFIMES THE ASSEMALY,
AUGHENTED PROCESS, INSPECTION AND TEST REGUIREMENTS FOR THE MOOULES.
CAUSE(S}: KODES. ARM MAY TESTING OF UNITS IS PERFORMED 10 CAE SPECIFICATION NO. TS67325.
(1) (NTERMAL | TAKE AN UNITS ARE OUALLFICATION AND ACCEPTANCE VESTED AS PARI OF FHE
PARTS UNEXPEETED THC ASSENBLY.
FAILURE . TRAJECTORY . .
EEE PARTS INSPECTICN IS PEAFORMED AS REOUIRED BY
WORST CASE SPAR-RMS-PA.003, EACH EEE PARE IS GUALIFIED AT [HE PART LEVEL
---------- TO THE REQUIRENENTS OF THE APPLICABLE SPECIFECATION. ALL EEE
UNEXPECTED PARLFS ARE 100X SCREENED AND BURNED 1N, AS A WININUM, AS
NOTION, REQUIRED BY SPAR -ANS-PA,00Y, BY THE SUPPLIER. ADDITIONALLY,
INCORRECT H/C EEE PARTS ARE 300X RE-SCREEWED [N ACCORDAMCE W1TH
COMMANDS., NEQUIRENENTS, BY AN INDEPENDEWT SPAR APPROVED TESTING
UNANMUNCIATED FACILITY, DPA IS PERFORNED AS REQUIRED BY PA.0O3 Ok A RANDOHLY
CREV ACTION SELECTED 5X OF PARTS, MAXIMUM 5 PEECES, MINIWUM 3 PIECES FOR
AEQ. EACH LOT NUMGER/DATE LODE OF PARTS RECENvED.
REDUNDANT PATHS WIRE S PROCURED TO SPELIYICALION MIL-M-22759 OR MIL-w-81381
REMAINING AND INSPECIED AND TESTED TO MASA JSCHBOBO STANDARD NUMBER 9SA.
I RECEIVING INSPECIION VERIFIES THAT ALL PARTS RECEIVED ARE AS

IOENTI#IED IN THE PROCUREMEWT DOCUMENTS, THAT NO PHYSICAL
DAMAGE WAS OCCURRED TO PARTS DURING SHIPHMENT, THAT THE
RECE[VING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
AND SCREENENG DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

PARTS ARE IMSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIALE TO THE MAWUFACTURING STAGE COMPLETED. THESE
IWSPECTIONS INCLUOE,

PRINTED CIRCULT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPOMENE MOUNTING IMSPECTION FOR CORRECT SOLOERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND ENSPECIORS ARE JRAIWED
AND CER[LFIED TO WASA NHB 5300.4¢3A) STANDARD, AS MOOIF[ED
8Y JSC 08BODA.

CONFORHAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULPRAVIOLET LEGHT TECHNIQUES.

POST P.C. BD. INSTALLAFSON INSPECTLON, CLEANLINESS AND
UORKMANSHIP (SPAR/GOVERNMENT REP. MANOATORY INSPECTION POINT)

P.C. BO. INSTALLAILON INSPECTSON, CHECK FOR CORRECT BOARD
INSTALLATION, ALSGHNENE OF BOARDS, PROPER COMNECTOR CONTACT
MATING, WIRE ROUTING, STRAPPING of wiRes ETC.,

PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNMENT REP. - MAMDATORY INSPECTION POINT)

PRE-TEST INSPECVION, (NCLUDES CHECKING FOR DAMAGED
COMPONENTS, THE TEST AREA ENVIROKMENT, VESUAL IKSPECTION OF
1HE TEST kG CONPOMENTS THAT ARE IN COMTACT WITH THE LNIT,
CALIBRATION/VALIDATION OF FEST EQUIPMENE EIC.

PREPARED BY: NFUG SUPERCEDIWG DATE: 11 SEP BS APPROVED BY: _ DATE:
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[ FRER [ FATTORE EFFECT ]
REF. REV. DRAWING REF, AND oN
DESTGNATION CAUSE - €ND ITEW
1350 0 TH MOOE: COMTROL OF
DEAQDULATOR . DEGRADED ARM MAY
SCHEMATIC QUIPUT ON BECONE SLUGGISH
ory-3 ONE DR MORE OR ERRATIC 1N
EDB732S ANES. THE MANUAL
AUGHENTED
CAUSE(S): HODES, ARM MAY
{1) INIERNAL TAKE AN
PARTS UNEXPECTED
FAILLRE TRAJECTORY.
WORST CASE
UNEXPECTED
WOl 10N,
INCORRECT H/C
COMMANDS .
UNANNUNC ATED .
CREW ACT 10N
REDUNDAHT PATHS
REMAINING
N/A

PREPARED BY: MFWG

SUPERCEDING DAVE: 11 SEP Bé

APPRC

WODULE TESYING, [N

FURCTIONAL TESFING. CCAE/GOVERNMENT REP. - MANDATORY

INSPECTION POINT),

PRE - TEST INSPECTID
LOWER TIER INSPECT

VERIFICANION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP, -
MANDATORY INSPECTION POINT).

A TEST READINESS R
TEST PERSOMNEL, 1€
VALIDATTON STAlus
QUALITY ASSURANCE
RELIABELITY, CONF{
AND THE GOvENMEMK
FORMAL TESTING (AC

ACCEPTANCE TESTING
THERMAL AND VIBRAT
MANDATORY INSPECT!

INTEGRATION OF DRC
PERFORMED AT EACH
GROUNDING CHECKS

INSPECTION FOR BEN

SUB-SYSTEM PERFORMAMCE TESTING (II’P)’ INCLUDES AN AMBIENT

PERFORMANCE TEST.

SRMS SYSTEMS ENTEG
SUBASSEMBLIES AND
IMSPECYIONS ARE PE

INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, MWERING ROUTING,
INTERFACE CONNECTORS FOR DENWT OR PUSH BACK CONTACTS EiC.

SRMS SYSTEMS TESTI
PERFORMANCE TEST,
POINL)

RATIONALE FOR ACCEPTANCE
CLUDES CALISRATION AHD AMBIENT

N OF THC ASSY. INCLUDES AN AUDIT OF ) t
JOH COMPLETION, AS BUILT CONFIGURATION

EVIEW (TRR) WKICH INCLUDES VEAIFICATION OF
ST OOCUMENTS, TEST EQUIPMENT CALIBRATION/
AND HARDWARE CONFIGURATION 1S CONVENED BY
IN CONJURCTION WITH ENGEINEERING

GURATION CONTAOL, SUPPLIER AS .lf’l’l.ltlil!,
REPRESENTATIVE ﬁilﬂl TO THE START OF ANY
CEPTANCE OR QUALIFICATION).

{ATP} INCLUDES AMBIENT PERFORMANCE,
10W TESTING, {SPAR/GOVERWMENT REP, -
ON POINT).

PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
SYAGE OF INFEGRATION, WHIEW INCLUDES

INTER CONNECT CABLE VERIFICATION, CONNECTOR
I OR PUSHBACK CONTACIS EIC.

(NANDATORY [HSPECTION POINT).
RATION . VHE INTEGRATION OF MECHAMICAL ARW

THE FLEGHT CABIN EOUIPKENT YO FORM THE SRHS.
RFORNED AT EACH PHASE OF INTEGRATION WHICH

NG - STRONGEACK AND FLAT FLOOR AMBIENT
CSPAR/GOVERNMENT REP. - MANDATORY INSPECTION

RMS/D&C - 286



CRITICAL ITEMS LIST

PROJECT: SRMS

SYSTEM: DSC SUBSYSIEM |

it Lt R Pt ASSHY NOMERCLATURE : Dal PANTL ASS'Y PsN: STIZOESST — —  sueer: 4
[ FHER TARE TTV, & | [ FATTURE EFFECT | T Tt
REF. REV. prawinG néf, AND O 11 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE EHD {TEM CRITSCALITY
1350 0. THC : . CONTROL OF FAILURE HISTORY
DENODULATOR DEGRADED ARM MAY Tl
SCHEMATIC OUTPUT OM BECOME SLUGGISH
ary-3 OME OR MORE OR ERRAFIC 1N REFER FAR 4013, OME DEMODULATOR QUTPUT UAS INTERMITYENILY OPEN
E087325 ANES. THE MANUAL CIRCULY,
AUGMENTED
CAUSE(S): HODES, ARM MAY DUREHG QUALIFICATION TESTING AHD SUBSEQUENT FLIGHT HARDWARE
€1) INTERNAL TAKE AN TESTING, A NUMBER OF OPEM-CIRCUIT AMD INTERMITTENT CIRCUIT
PARTS UNENPECTED FATLURES VERE EXPERIENCED.
FAILURE. TRAJECTORY,
THESE FAILURES WERE ATTRIBUTABLE JO A PDOR QUALITY FEATURE
WORST CASE ASSOCIATED MIVH THE PRINTED CIRCUNT SOARD CONNECTORS MITHIN
VHE DAC ELECTROMICS PACKAGE. THE FEMALE CONMECTORS, FOAMING
_ UNEXPELTED PART OF THE FILN MIRSNG ASSEMBLY, VERE A PRODUCT OF 1HE
, MOTION. AIRBORN COMPANY AND VERE PROCURED TO MIL-C-55302. THE SOCKET
INCORRECT K/C COMTACTS OF THESE CONNECTORS EKHIG®ITED INTERMITTENT CGNTACT
COMAANDS ., OETWEEN THE SOCKET COMTACT LEAVES AND THE SOLDER TAiL.
UMANNUNC IATED.
CREW ACFEON CONNECTOR FROM ALTERNATE SUPPLIERS WERE EVALUATED FOR
REQ. . CONSTRUCTION FEATURES OF SOCKET COWTACTS AND THE TEXAS
INSTAUMENT PRODUCT WAS SELECTED.
REQUNDART PATHS
REHAINIRG . ALL ELECTRONICS PACKAGE FILW WIRING ASSEMBL IES HAVE BEEN
--------------- REWORKED TO FIT THE {HPROVED COMNECTOR. MO SUBSEQUENT FA{iLURES
WA HAVE BEEN EXPERIENCED. .
*
|
]
PREPARED BYV: WFWG SUPERCEDING DATE: 11 SEP B85 APPRI \TE:
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PROJECT: SANS

SYSTEN: DEC _SUBSYSTIR

A

----------------- ASS*t NONERTLATORY - GET_FRREL Ass'y P/R: SHILT:
—THEA [ T1] "111tﬂi!'iﬁir""TiTtﬁit‘i?fiET“'“ﬁiﬁi‘?‘fﬁi&.
nEr, REV. naulns atr. AND 1/ RATIONALE FOR ACCEPTAMCE
DESICHATION CAUSE tnn II[N CRITICALITY .
1350 ' ™e noOE: COMTAOL OF
. DEMOOUL ATOR DECRADED, AR AT OPERATAONAL EFFICTS
SCHEMATIC QUTPUT O BECONE SLUCCISH |  <--ememeoooailllloD
QIY-3 - ONL DA MORE OR CARATIC IN
£087125 ANES., THE BANUAL . AAN DOES MOT RESPOND PROPEALY TO HAMD CONTROLLER GOMNMANDS.
AUCHENFED CALM INREREMTLY COMPENSATCS FOR AMY UNDESIAED ARM TRAJCCTORY.
CAUSE(S): NODES. ARM MAY :

(1) INTERmAL
PARTS
FAILURE,

TAKE AN
UNLXPECTED
TRAJECTORY .

WORSTY CASE
UBEXPECTED
NOTION.
JMCOARECT H/C
CONMANDS .

« UMANNUNCIATED .
“CREN ACTION

REQ.

RUDUMDANT PATHS
- REMAINING

CALH ACTION !

APPLY BAAKES.

CREW TRALNING

THE CAEM WiLL BE TRAIMED TO OBSEAVE WHETHER THE ARM IS
AESPONDING PROPERLY TO CORMMANDS. IF 1T ISN'T  APPLY BRANES.

NISSION CONSTRAINT

OPERATE UMDER VERMIER RATES WITHIN 10 FT OF STRUCTURE, THE
OPERATON NUST BE ABLE TO DETECT THAT THE ARM 1S RESPONDING
PROPERLY TO COMMANDS VEiA WINDON AND/OR CCTV VIEMS DURING ALL
ARN OPLAATIONS.

SCRUEM FAILURES

N/
ONRSC OFFL INE

APPLY VOLTACES TO X Y I INPUTS.
VERIFY THC DEMODULATOR X Y I OUTPUTS AT DEC PANEL OUTPUT.

ONRSD QML EME INSTALLATION

NONE
ONASD ONLINE TURMARGUND

IXEACISE THC ALL AXES
VERIFY 81T COURTS IN [ACH AXtS

PALPARED BY: PF UG

SUPERCEDING DATE:
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