CRITICAL ITEMB LIST

PROJECT: SRNS
ASS'Y NOMEWCLATURE: DIC _PAREL

SYSTEM: DEC SUBSYSTEM
ASS'Y P/N: N

RATIONALE FOR ACCEPYANCE

ALL EEE PARTS UTILIZED IN THE OSCILLATOR ARE DF MATURE
TECHNOLOGY, THE PACKAGE CONFIGURATION ENSURES THERMAL
JSOLATION BETUEEN THE BASIC DSCILLATCR AND VOLTAGE CONTROL
FEEOBACK ELEMENTS, AND THE POVER OUTPUT STAGE. VHE OUTPUT
TRANSISTORS ARE MOUNTED TO A MACHINED HEAT SINK WHICH IN TURN
§S MOUMIED TO A MACHINED HOUSING. AJTACHMENT OF VHE HOUSING TO
THE BASIC PANEL STRUCTURE ENSURES GOOD HEAT TRANSFER.

WAME OTT X1 FATTURE WOOE | FATLARE EFFE
pRAuiNG REF. AND oN 272
DESIGHA] 10K CAUSE END 1TEM CRITICAL LY
HAKD WOOE : OSCILLATOR
CONIROLLER AEDUCYION I ouTPY el
OSCILLATOR O/P VOLTAGE DECREASES. THC
ary- 1| CAUSE. ° AND RHC OUIPUTS
REFERENCE: UILL BE LOVER.
SCHEMATIC CAUSE(S): ARM WILL HAVE
E0R7899 (1) FAILURE LOVER RATES
I FEEDBACK. THAN EXPECIED.
WORST CASE
L0SS OF

i

MISSION. MANUAL
AUGHENTED MODES
INOPERAT IVE.

. WEDUMDANT PATHS
REMATNING

RIA

THE QUIPUT TRAMSFORMER COMFORMS TO THE DESIGN REQUIREMEMTS OF
MIL-T-27 AND IS SUBJECTED 10 THE ADDITIOWAL SCREEWING
REQUIRENENT OF PA.003, :

THE OSCILLATOR OUTPUT AMPLITUDE 1S CONTROLLED 8Y A FEEDBACK
LOOP COMPRISED, ESSENIIALLY, OF A COMPARATOR AND A
FIELD-EFFECT TRANSISIOR (SEf). IME AMPLIFIER (LM108), AKD 1HE
FET (ZN3025) ARE STANDARD EEE PARTS. CIACUIT ANALYSI]
SUPPORIED BY ENGIMEERING THERMAL TESTING, HAS VERIFIED
ADEQUATE STRESS AKD SPABILITY MARGINS.

EEE PARTS WAVE BEEN SELECIED AND COMTROLLED I[N ACCORDANLCE WITH
SPAR-AMS-PA.003. THIS DOCUMENT DEFINES THE PROGRAM
REQUIREMENTS FOR MONITORENG AND COMTROLLING EEE PARTS. THE
REQUIREMENIS INCLUDE PARES SELECTION TO AT LEAST “ESTABLESHED
RELUIARILITY™ LEVELS, AND ADECUATE DERATING OF PARI SIRESS
LEVELS. PROCEDURES AND ACKEVITIES ARE SPECIFIED 10 ENSURE AT
LEAST £OULVALENT OQUALITY FOR NOWSTANDARD ANO IRREGULAR PARTS,
RELJABILITY ANALYSIS HAS CONFIRMED MO PARTS WITH GEWERECALLY
HIGH FATLURE RATES. AEROSPACE DESEGH SYANDARDS FOR DETAILING
ELECIROMIC PARTS PACKAGING, MOUNTENG AND

STRUCTURAL /MECHANICAL/ INTEGRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGM HAS BEEN REVIEUED AND FOUND SA1ISFACTORY [HROUGH
THE DESIGM AUDIT PROCESS  tKCLUDING THE USE OF RELJABILITY
MAINTAIMABILLTY aWD sAFely CHECKLISTS, MATERPAL SELECILON AND
USAGE COMFORMS YO SPAR-SG.368 WHICH 1S EOUIVALENT TO THE MASA
MATEREALS USAGE REOULREMENES. WORST CASE ANALYSIS HAS BEEN
COMDUCTED 1O EMSURE THAT PERFORMANCE CAN BE MET UNDER WOAST
CASE TEMPERATURE AND AGING EFFECIS. EEE PARTS SIRESS AWALYSIS
HAS BEEN COMPLETED AWD COHFIRNS THAT THE PARTS MEEF TKE

DERATING REQUIREMENTS.

PRINTED CIREUIT BOARD DESIGHS HAVE BEEN REVIEVED Y0 EWSURE
ADEQUATE CERCUIT PATH WIDTH AND SEPARATION AND 10 COMFIRM
APPROPAIATE DIMENSIONS OF CIRCULT SOLDER PADS AND OF COMPONENT
HOLE PROVISEIONS.

PARTS HOUMTING METHODS ARE COMIROLLED [N ACCORDANCE WITH
MSFC-SID- 136 AND CAE PDP34O9. THESE DOCUMEN!S REQUIRE
APPROVED - ROUNT ING MHETHODS, STRESS RELIEF, AND COMPONEK]
SECURITY,

WHERE APPLICABLE, DESIGH DRAWINGS AND DOCUMENTATION GIVE CLEAR
IDEMTIFICATEON OF HANOL IMG PRECAUIIONS FOR E50 SEWSETIVE
PAR] ’

b

BOlRﬁ.ISSENBU’ DRAUIRGS INCIUOE THE RFOUIREMEMT FOR SOLDER|HG

SIANDARDS N _ACCORDANCE WITW WHE 5300.4(3A) AND JSC _OBBIMWM, _

RMS/D&C - 268




CRITICAL ITEMB LISBT PROJECT: SRNS SYSTEM: DAC SUBSYSTEM

e e e ————————— ASS*Y NOMENCLATORE: DEC PAREL ASS'Y PAN: T swer: 2
[~ ¥REX WARE “OVY_ K | FATUURE WIOE | FATIURE EFFECT | WOWN 7 FURC: e
REF, REV, oraunG iy, AND oM 272 RATIOMALE FOR ACCEPTANCE
DESIGNATION CAUSE EXD [IEM CRITICALITY
1330 1 HAND MODE ; oscilATOR | - T oees
. CONTROLLER REQUCTION 1N ouTPUY
OSCILLATOR O/P VOLTAGE DECRAEASES. THC
Qany-1 CAUSE. " AND RHC OUTPUIS
REFERENCE: WILL BE LOWER.
SCHEMATIC CAUSE(S): ARN WILL HAVE
£087899 (1) FAILURE LOVER RATES
IN FEEDBACK. THAN ENPECTED.
WORST CASE
LOSS OF
HISSION. HAMUAL
AUGHENTED MODES !
IMOPERATIVE .,
AEDUMDANT PATHS
REMAINTNG
H/A
i
PREPARED BY¥: MING =~~~ SUPERCEDING DATE; O} DEC 86 APPROVED AY: oarg:
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CRITICAL ITEMS LIBT PROJECT: SHMS SYSTEM: DEC SUBSYSTEM

o e o e o ASS'Y NOMENCLATIRE: DEC PAREL ASS*Y PNz STVAOEZON SHEET: 3
—THER WARE “UTY, X | FATTURE WOOE | FATOUNE EFFECT T FOIR~7 FURC . -
REF. REV. pravluG air. AND o8 212 RATJONALE FOR ACCEPTANCE
DESIGHAT ION CAUSE END 11EM CREMICALITY
1330 ' HAND MODE : " | OSCILLATOR ACCEPIANCE TESTS
CONTROLLER Repuctrow N, | ourpor | CUUCLTTIDLUUN
- | osCILLATOR 0/P VOLIAGE ° | oOECREASES. THe THE BARDUARE IVEM IS SUBJECTED 10 THE FOLLOVING ACCEPSANCE
ary-1 CAUSE ., AND AHC OUTPUTS ENVIRONNENTAL TESVING AS PART OF THE DEC PANEL.
REFEREMCE : VILL BE LOWER.
SCHEMAT € CAUSE(S): ARM WILL WAVE O VIBRATION: LEVEL AWD DURATION - REFEREMCE TABLE 1
EDD7699 (1) FAILURE LOMER MATES
IN FEEDBACK. THAN EXPECTED. O THERMAL:  +100 DEGREES F 1O +10 DEGREES F 2 CYCLES -
(9.5 HRS PER CYCLE)
WORST CASE : .
eesiesass YHE DEC PANEL ASSEMBLY IS FURTHER TESIED AS PART OF THE RMS
L0SS OF SYSTEM (IPS18 RNS SIRONGBACK FEST AND TP552 FLAT FLOOR TESI)
MISSION. MANUAL WNICH VERIFIES THE ABSENCE OF THE FATCLURE MOOE.
AUGHENTED MODES
INOPERATVE . OUALIFICATION TESTS
REDINDANT PATHS IHE DAC PAMEL HAS BEEN SUBJECTED TO THE FOLLOWING
REHAINTNG QUALIFECATION TESI ENVIRONMEND ;
N/A O VIBRATION: LEVEL AND DURATION - REFERENCE FABLE 1
0 SHOLK: 20671145 - 3 ANES (& DISECTION)
0 THERMAL: 130 DEGREES F 10 -23 DEGREES § (12 MRS
PER CYCLE) (6 CYCLES)
O HUMIDITY: 95X (120 DEGREES F 10 B2 DEGREES F CYCLE IN
16 HRS) 10 CYCLES TONAL
0 ENC: MIL-STO-461 AS MODIFIED BY SL-E-0002 (TEST CEO1, CE

CE03, CSOI(DC/AC), CSO2, CS06, REOZ (B/N),
RSO2, RSO3, RS04}
REG2' (8/N) ‘RSOZ, 03, 04)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987

—

FRLPARLD BY: MIMG SUPERCEDING DATE: DI DFEC BS APPR1 DANE: _
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CRITICAL ITENB LIST PROJECY: SRMS SYSTEM: DRC SUBSYSTEM

e e e e e —-- ASS'Y NCL : HEL ASS'Y p7u: STTEBEIGY. SHEET
TRER [ TRITDME WOOE | FATUURE EFFECT HOUR_7 FUAC,
REF. REV. oraving afr. AND o 22 RATIONALE FOR ACCEPTANCE
DESIGNAT IO CAUSE END JTEM CRITICALITY
1330 1 HAND MODE ; OSCILLATOR OA/INSPECTIONS
. | COMIROLLER REQUCTION IN ovtpr 1 e
OSCILLATOR O/P VOLTAGE DECAEASES. THC :
ary-1 CAUSE. : AND RIHC QUIPUTS €EE PARTS IWSPECIION 1S PERFORMED AS REQUIRED AY
REFERENCE: WILL BE LOWER. SPAR-HMS-PA.003, EACH EEE PART 1S QUALLFIED AT THE PART LEVEL
SCHERATIC CAUSE(S): ARM WILL HAVE 10 THE REQUIREMENTS OF THE APPLICABLE SPECIFICAYION. ALL E€E
€D87899 (1} FAILURE LOVER RATES PARIS ARE 100X SCREENED ANO BURNED IN, AS A MINIMUM AS
In FEEDBACK. THAN ENPECIED. REQUINED Y SPAR-RNS-PA.003, BY THE SUPPLIER. ADDET[oNALLY,
EEE PARTS ARE 100X RE-SCREENED 1N ACCORDANCE UELIM
VORST CASE REOQUIREMENTS, 8Y AM INDEPEWDENT SPAR APPROVED TESTING
---------- FACILITY. DPR IS PERFORMED AS REQUIRED BY PA.0CS ON A RANDOMLY
LOSS OF SELECIED 5X OF PARTS, MAXIMUM 5 PIECES, MINIMUM 3 PIECES FOR

MISSION. MAMUAL
AUGNENTED MODES
IMOPERAT IVE .

REDUNOANT PATHS
REMAINING

EACH 10T MUNBER/DATE CODE OF PARIS RECE|vED. |

WIRE IS PROCURED 10 SPECIFICATION MIL-H-22759 OR MIL-W-81381
AND INSPECTED AND TESTED TO NASA JSCMBUBD STANDARD HUMBER 95A.

RECEIVING INSPECYION VERIFIES THAT ALL PARTS RECELVED ARE AS
IOENVIFIED IM THE PROCUREMENT DOCUMEHTS, THAI NO PHYS|CAL
DAMAGE HAS OCCURRED 10 PARTS DLRING SHIPMENT THAT IHE
RECEIVING DOCUMENIS PROVIDE ADEGUATE TRACEABILITY INFORMATION
ANO SCREENING DAFA CLEARLY 1DEMTIFIES ACCEPVAGLE PARIS.

© PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AWD ASSEMBLY AS
APPROPRIATE 10 THE WANUFACIURING SPAGE COMPLEFED. THESE
INSPECTIONS ENCLUDE,

PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATEON, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPOMENT MOUNTING 1NSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPEAAIORS AWD INSPECTORS ARE WRAINED
au cerlIFIED 10 MASA WHO $300.4¢3A) STANDARD, AS MODLFLED
B8Y JSC 08B0GA.

CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LIGHT TECHHIQUES,

POST P.C. BO, DNSTALLATION INSPECTION, CLEANLINESS AND
WORKMANSHIP (SPAR/GOVERNMENT REP. MANDATORY INSPECIION POIND)

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECF BOARD
IMNSIALLAFION, ALIGNMENE OF BOARDS, PROPER CONNECTOR CONPACK
MATENG, WUIRE ROUNING, SERAPPING of VIRES ElC.,

PRE-TEST INSPECTION OF DIC PAMEL ASSY |HCLUDES AN AUDIT

0F LOWER TIER INSPECTION COMPLETION, AS BUILD CONFEGURA)ION
VERTFICATION TO AS DESIGH EIC. (SPAR/GOVERNNENT REP. -
MANDATORY INSPECTION POINT)

A TEST MEADINESS REVIEW (TRR)} UHICH INCLUDES VERIFICATION OF
TESI PERSONNEL, TEST DOCUMEMIS, IEST EGUIPMENT CAL IBRATION/
VAL IDATION STATUS AND WARDUWARE CONFIGURATLON 1S CONVERED BY
QUALITY ASSURANCE IN CONJUNCTION WERH ENGINEERING,
RELIABILIIY, COWFIGURAZION CORIROL, SUPPLIER AS APPLICAEBLE,
AND | COVENMENT REPRESENTATIVE, PRIOR TO 1HE S1AR] OF ANY
mnu"_ltsuun (ACCEPTANCE OR QUALIFICATION).

ACCEPUANCE TESTING (ATP) INCLUOES AMBIENT PERSORMANCE,
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CRITICAL ITEMB LIST

PROJECT: SRNS

ASS'Y NORENCTATUAE: DIC PAREL

FREX [ FRTIURE WIOE | TATVIME EFFECT
REF, REV. oravinG #fF. AND oN
DESIGHATION CAUSE END ITEM
1330 1 HARD WOOE : - OSCILLATOR
COMTROLLER REDUCTION ] QUTPUT
- OSCILLATOR 0/P VOLIAGE DECREASES. THC
ary-1 CAUSE. AND RHC OUTPUTS
REFERENCE: ViIlL OE LOWER.
SCHEMATIC CAUSE(S): ARN WILL HAVE
£0B878%9 (1) FAILUAE LOVER RAIES
I FEEDBACK. THAN EXPECTED.
WOAST CASE
LOSS COF

——

PREPARID BY: MIMG

SUPLRCEDING DAVE: OY DFC B6

NISSION. MANUAL
AUGHENTED HODES
INOPERAT [VE.

REDUNDANT PATHS
REMAINING

SYSIEM: DAL SUBSYSTEM

APPR

" HOUR T FURCT
272
CRITICALINY

JHERMAL AND VIBRATION TESEING, (SPAR/GOVERNMENT REP, -
MAHOATORY INSPECTION POIND).

RATIOMALE FOR ACCEPTANCE

INTEGRATION OF ORC PANEL, RHC, THC AMO MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WHEEH INCLUDES
GROUMDING CHECKS, INTER COWNECT CABLE VERIFICATION, CONMECTOR
INSPECTION FOR BEMT OR PUSHBACK CONIACES ETC. :

SUN-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBLENY '
PERFORNANCE TEST. (MAKDAIORY INSPECTiON POINT).

SRHS SYSIEWS INSEGRATION, THE IMTEGAATION OF MECHANICAL ARM
SUBASSENBLIES AND YNE FLIGHT CABIN EQUIPHENT TO FORM THE SRHS.
IMSPECIIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUMDING CHECKS, THRU WERING CHECKS, WIRIWG ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONVACTS ETC.

SANS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE 1ESI. (SPAR/GOVERNHENT REP. - MANDATORY [MSPECTION
POINT)

DAIE:
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CRITICAL ITEMB LISBT

PROJECT: SRMS

ASS'Y NOMENCLATGRE: DIT PANEL

SYSTEM: DRC SULSYSTEM
ASS*Y piN: STTEDETA SHEET:

[ R

NARE, OIY, & |
prauinG née.

| FAITORE EFFECT [ YOUR J FUNC, -
L

22 RATIOHALE FOR ACCEPTANCE

-—

NISSION. MANUAL
AUGHENTED MODES
THOPERAT IVE .

REDUNDANT PATHS
REMAINING

NO EEE PARTS FAILURES HAVE OCCURRED SUBSEQUENT 1O ASSEMBLY OF

QUAL FFICATEON THERMAL TESTS IDENTIFIED A DESIGN ERROR IM THE
OSCILLATOR WHICH RESULTED [N UNACCEPTABLE OUIPUT VOLTAGES AT
VEMPERATURE EMIRENES. REFER FAR 4025. THE ERROR WAS CORRECIED
BY IMPLEMENTATION GF DESIGN EWANGES (ECR'S 121647, 121648, AND
121649). THE REVISED DESIGH MAS PROVEN BY CONDUCFING JHERMAL
::ﬂ!:gsﬂf THE OSCILLATOR SUBASSEMBLY TO OUALIF ICATION

REV. AND
DESIGHATION CAUSE Wb LIEN CRATICALITY !
1330 1 HAND HODE OSCILLATOR FAILURE HISTORY
« CONTROLLER REDUCTION M OHTPUT | el
OSCILLATOR 0/P VOLTAGE DECREASES. JHC
ajv-1 CAUSE . o AND RHC OUIPUTS
REFERENCE : ' WILL BE LOMER. PARTS.
SCHEMATIC CAUSE{S): ARM WILL HAVE
EDa7a99 {13 FAILURE LOVER RATES
I3 FEEDBACK. THAN EXPECTED.
WORST CASE
LOSS OF

THE FOLLOVING FATLURE ANALYSIS REPORT(S) ARE RELEVAMT:

FAR 4025:
S/ 200 JuL Bo

DESCRIPTION

_ OSCItLATOR VOLTAGE 100 HIGH CAUSED BY DESIGN ERROR
CORRECTIVE ACTION

€CR'S 121647
121648, 121649

PREPARED BY: MEMG

SUPERCEDING DATE: 03 OEC 86

APPROVED BY:
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CRITICAL ITEM8 LIST PROJECT: SRMS SYSFEM: DRC SUBSYSIEM

e Tt e ASS'Y MOMERCLATURE: DEC_PANEL ASS*Y pri: STVZOESYY —  shEel: _7
FREX WARE, Q1T, & | FATIORE BXOF | Hl.llm:'l'"'ﬂ:'l' T WO 7 FINE. .
REF. REV. praulnG rér. AND oN 212 RATIONALE FOR ACCEPTANCE

: DES1GNAS | DN CAUSE END LTEM CRINICALITY
1330 1 HAND MODE: ' OSCILLATOR OPERAT IONAL " EFFECTS
CONTROLLER REDUCT 10K N et | LT
. OSCILLATOR 0/P VOUTAGE OECREASES. THC
aiv-1 CAUSE . AND RHC CUTPUTS IF M MANUAL AUGHENTED MODE THE ARM WILL STOP. LOSS OF Ald
REFERENCE: VILL BE LOVER. MAMUAL AUCMENTED MODES. SINGLE, DIRECT DRIVE AMD BACKUP MODES
SCHEMATIC CAUSE(S): ARM WELL HAVE AVAILABLE. IF ALL DRIVE MODES LOST THEM ARM CAN BE
€087899 €1) FAILURE LOVER RATES JETTISONED, -
IN FEEDBACK, THAN EXPECTED. \
: CREW ACY ION
WORST CASE | -e.o.o.olt
LOSS OF SELECT ALTERNATE MODE.
NISSION, MANUAL
AUGHEMTED MODES | CREV TRAIMING
INOPERATINE. | --o..oiloll
REDUNDANT PATHS NONE
REMAINING
--------------- MISSION CONSIRAING
u" ..................
NONE
SCREEN FAILURES
N/A
OMASD OFFL INE
APPLY REPRESEMTATIVE LOAD 1O OBC OSCILLATOR GUYPUI.
. VERLFY OSCILLATOR OUTPUT AT DEC PANEL OUTPUT.
L]
{ OMRSD ONLINE INSTALLAIIDN
NONE
OMRSD ONLINE TUANAROUND
EXERCISE AKC AND THC.
VERIFY CORRECY BIF COUNT IN EACH AXIS.
.l
FREPARED BY: MIWG o SUPERCEDING DAIE:; g!_QEEL_ APPR( AL e
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