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April 19, 1983 CALTICAL ITEMS LTST PAGE 1
1 CIL ITEW x F200-gN-0f 7Y PREPARED : S5ME RELIMRILITY
2) FMEM CODE : Feu-gM A)  APRROVED :
11 COMPONENT i VEHICLE COMMAND CHANMEL ?) DAIE 41905
43 PART NLMEER : RE145% 163 REVISION/CHAKGE @ -pd1/D
3) SYSTEMSSUBSYSTEM : CONTROLLER 2£200-Kn 1> EFFECTIVIIT o
6 FATLURE MOCE ¢ COMMAND CHANNEL EMROR 15 CONTINUOUSLY INBICATED 13} HAIARD REFEMEMCE: : SEE LISTING: meLow
e R MRLOER2%E
! PNALE I FATLURE DESCRIPTIONSEFFECT | CRATICALITY
I |2 o 5 CNANNELS FUILING THE WOTE tALL FOR &pUTOOMWN ENANLE AND SHUTDOUMY RESLLTS [N COMMAND NOT BEING MCCEFIED AND A L

BEF INDICATIOW. THE LAST ACCEFTED CINANT NEMAINS IN EFFECT. ENCINE SHUTODLM MAY BE DELAYED BY PREMALVE CLOSURE .
LOSE OF VENICLE. ¢SEF OPERATIDMAL LBE.)

|PEDUADANCY SCREENS: CONTEOLLEN EYSTEM: LINE REDUNDANCY

Az PALS. REOUKDANT HAKDULEE [TEMS ANE CAPABLE DF CNECEOUT DLRTNG WORMAL GROUMD TURNMRQLND .
Bz PASS. LOSS OF A RECLMOANT WANDWARE 1TEM |% DEJECTABLE DURIKE FLIGHT.
C: PASE. LOSS OF REDUNDANT HARDWARE T1EMS COULD KOT RESULT FROM A SINGLE CREGIELE EVENT.

HAZARD REF: WE-CIA O

|




Roril 19, 1996

F200-BN-01]

[ciL 1TEM:

g3l - d

CRITICAL ITEMS LI%T FAGE 2

DESICH

ALL CAUSES: VENICLE COMMAND #NOCESSOR FRILLRE ¢}

CIOMFUTER IHTERFACE ELECTRONICS:

COMMAND WORD'S FROM THE YEHICLE ANE NARDWARE YERIFIED FOR CORRECT KUMEER OF BITS PER WOAD, BY BCN CODE ERROR OETECTIDM
CBOSE, CHAADDAUN], M0 HOCOUENGHENY, AND FOR YALID MANCHESTER CODE (1). THREE COMMAKD CHAMNELS ARE PROYIDED FON THE
EFRMEEEIIE OF IIIIHIIII VEMICLE COMMANDS [1}. DMLY ONE OF THE TwO COMTROLLEN CHANWELS |5 REQUIRED T0 PROCESS YEHICLE
[COMMAMDS CEOMSTITUTENE & 2 OF 3 VOTE): TNE CHANNEL A POWER SUPFLY FUMERS COMMAMD CBAWNEL A, THE CHAWMEL B POVER SUFFLY
POMERS COMRAMD CHAMMEL 9. #ND & FUMCTIDMAL "ORM OF BOTH THE CHANMEL A WND B POUER SUPPLIES POUERS COMMAND CHANNEL ©
(1),  SOFTWARE LOMMAND ACCEFTANCE WOTIMG REQUIRES 2 OF 1 ARGREEMENT (3 OF 5 FOF STANT (8 STANT EWABLE) TO CONSTETUTE A
GOOD VINTE(2}. COMHANDE FROM THE VEHICLE ANE REWLKED TD AGREE EXACTLY 1M COMTEMT FOW ALL OFERABLE DOMMAND CHAMNELS (2).

I

|ELECTNICAL, MECWANICAL, AMD ELECTAOMECKAMICAL PANTS FOR THE CIRCUITS INVOLVED [H THIS FUNET 1M HAVE BEEN SELECTED FROM
|THE CLASS 5 OR EQUIVALERT AFFROVED PARTS SELECTION LEST 1), QUALITY ASSUNAMCE AND SCREEMING RECUIREMENTE FOR HIGH
|RELIARBILLTY HICAOCIROUTS $2), AND THE SPECLFICATION COMTROL DRAWING FOA MICRGCERCUITS, NMONDLITHIC SELICOM, AND

| FRANSISTOR - TRANS1STOR LOGEE (TILY FANILY OF DEVICES (Y}, PAroR To INSTALLATION ©W THE CARD ASSEMBLIES, COMPCHENTS ARE
SUBJECTED TO & BURM- IN FERIID WHERE PARTS ANE EXENCISED AT TENPERATURES [M EXCESS OF KORMAL CoMTNOLLER OFERAT I RG
ENVIRONHENT, BUT LESS TEAN COMFONENT MAKIMUM SPECIFIED OPFERATIMG EMVIRDNMENT, TO SCREEW FOR [WFANT HORTALITY {4}, IM
ADDITTON TO THESE REQUIREMEMTR, ALL COMFOMENTS ARE DERATED FHOM THE MIO( MUM BATIAG AT OPERATING ENTREMES t5).
CLEANLIMESE AMD ALL PROCESSES UEED OURING MANUFACTURE ARE COMYROLLED #Y SPECIFICAT[ON REGULNEMEMTS =),

THE COWTRCLLER DESIGM MEETS ALL CEI FAIi-OFERATESFAILSAFE REQUIREMENTS FOR TNES FAILURE MODE ¢1). REDLMDANT CONTROLLES
CHAMNEL FUNCTIOMS ARE PHYSLCALLY SEPANATED HITHIN THE CONIROLLER HWOUSLMG ¢2). CIRCUITS ARE DESIGMED TO PREVEMT
ERIDGENE (2], ALL EEE PARTE ARE REQULNED TD HAVE CONFONMNL COATIHG, AMO ENTERNAL WINIKG 15 [KSUAATED TO PEEVENT SAORT
CIRCULTS FADM COMDUCT IVE CONTAMENATION [3). ALL ELECTRICAL COMPONEMTS ARE COW'AIMED WITKIN TRE CASE SYRUCTURE WHLCK IS
PRESSUR [ZED WITH A POSITIVE PRESSURE TMERT GAS BACKFILL 10 PREVENT CONTAMINATION {23. WHERE ARPLICANLE, ELECTROMAGNETIL
INTERFERENCE SHIELDING 1% FROVIDED ARD CIRCUIT INTERCOMNECTS LISE TWISTHD PRIR WIRING (2%. ALL CIRCUTT CARDS ARE KETED
TO THEIN RESPECTIVE CONMECTLON LOCATIONS TO FRECLUDE 1MPRIFER INSTALLATION (2). REANF CLAMPS ARE UTILLZED TO PRECLUDE
|'I-'ltl:ﬂ'll:ll IMCUCED CANE FAILUNES (2]). OESIEN OF CIRCUIT CARDS AND DETERMNEKATION GF COPPER PATH TRAGE IFACING, WEIGH?,
AMD WIDTH IS CONTROULED BY SPECIFECATLON [21. EACH LRLY {PNODUCT10W AND SECYLLE) 15 REQUIRED TS PASS A FUMCTIDNAL
ACCEPTANCE TEST UMDER EWYIRCMMENTAL CONDITICHS BEYOMD THOSE SEEN DUAING MORMAL FIELD GRERATION WTTHOUT OEGRADATIIN OF
HARCLMRE LIFE EWPECTANCY {J), & WORST CASE CIRCUIT ANALYS|S WAS PERFORMED TG VERLFY MOMINAL DPERATION AT SPECIFICATION
LIMITS (£). AN SNALYSIS HAS PERFOAMED Y HOWEYWELL TO ASSURE WO SIMGLE POINT CONFOMENT FAILURES ARE [NNEEENT TO THE
{CMTROLLER DESLGN ().
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April 1%, 1996 CRITICAL ITEMS L[%1 PAGE 3
jCIL LTEM:  F2O4-BM-01 DESIGN
| I
I JOESIGN QUALIFICATION TESTING OF THE COMTAOLLEH ASSEMBLY HAS @EEN PENFORMED IMCLUDING: FAULT INSERTION YESIING (13,
| [ASSEMALY THERMAL CYCLING €25, CNSE AND ASSEMDLY VINRATION TESTING (1), ELECTROMAGNETIC INTERFENEHCE AMD SUSCEPTIEILITY
|TESTING (%), ACOUSTICAL WDISE TESTING €53, CASE LLTIMATE PRESSURE TESTING (4), AMU ASSEMILY SREAK DPEW IWSFECTION (7).
|
I
I
I I
JclL [TER: F200-m4-01 | INSPECTION AMD TEST
ST e T m e E e E N N e e e e e e e e e e e T E N s s e e e e e e e e S R EE E R R RAK oo o e mm m v o F e R RN N AR e e o e m e v e m—m.
| PUSSIELE CAUSES | SIGMIFICAMT CMARACTERLSTICS | INSPECT LORES 1/ TESTLSY
e e s - I A L e - o T N T E N L NN N R AR A e N R EE R L LA L s e e m m prmrrm e R E R R A LA e o —m v o
M.L CASSES: RE1493 - CONTROLLER |

691 - 4

ASERMALY [NTEERITY

|MATER (At TMTEGEITY

|CLEANLINESS REQUIREMENTS ARE YERLFIED PER SPECEIFICASLOM DURING MAMFACTURING OF THE
COMTROLLER ASSEMALY, '

ENVIRONRENT CONTROLS {TEMPERATURE, HUMIOLTY) ANE ENFORCED DLRING ASSEMBLY AND TESTING FER
SPECIFICAT IOW BECUIRENENTS,

T PREVENT COMPOMENT DAMAGE, STATIC ELECTRICAL GISCHAMGE POTENTIAL 15 CONTROLLED DURENMG
HANUFACTUNING PER SPECEFICATIOM REQUTREMEKTS,

HATERIAL IWNTEGRITY [5 WERLFIED PER SPECIFICATION NEOUTEEMENTS.

B R

| DOCUMENT REF, |

(1} TRR0792E2
TRIG0B0202 I
TR3408B250
TR34088250

12} TR3G08D203
TR36030207

£33 TR3s080204 |
VR3L080205 |
VE3GUAI205
TR35087499

t4) TR3L080209

{5) TR3LE50Z10

(8} TRI4DESO21

(7) TR4OM5022

|
I
| DOCLMENT REF.
U
RET493
RE1443
ESHGEITTAY
JOSHGEETTM
{ I
RE1493
{




April 12, 199& CRITICAL ITEMS L|3T PAGE &

T T T T T L e s T T NN e o s N AR RN A e o e o R R e e s R = — oo D e mm s R L de e e e —naw eermma

[ETL ITEM: F200-8M-01 | INSPECTION WND TEST i
_._._..._.._............_____+_,._____.-1-.-...---.._;.-a-.-__---—-—---------—----------u--------—-----—--------------1--------------a---d---—----1-----------------rr---------.-.;; ALt mm
| FOSSIBLE CAUSES | SIGNTFICANT CHARACTERISTICS ENSPECT IONLS 1 FTEST(S) | DOCUMERT PEF, !
._.._....._______,_.._...._..+...............“._._______..,.....4....................--------.-.....-.....-...-.4---.-.....-.“____,._................-.......__________.p........‘______,....___ PR
| [PROTECTIVE FINISHES AND MATERIAL SELECTIOM TO PREVENT DETRINENTAL EFFECTS FROM [re14em J
[ENVIROMMENTAL EXPQSURE, STRESS CORRDSION, AMD ELECTROLYTIG CORROSCOM ARE YER|FLED PER |NSFC-SPEC-250 [
SPECIFICATION MECUIREMENTS, | |
| - I I
FLAMMARILITY RECUIREMEWTS ARE VERIFIED PER SPECIFICATIDN REQUIREMENTS. |rc1sez |
I [
INTEERITY OF ELECTRONTCS TRE FOLLDMIHG PROCESSES ARE VERLF1ED PER SPECIFICATION DURING MAMUFACTURING OF THE CARD | i
| NSSEMELIES: |
I I
* CONSTRUCTION OF PRINTED CIRCUIT BOARDS. LIRL J
- JMETALLAT [ OF JERMEMALS. [ 1az0f
- PLASTICY AND ELASTOMERS FOR ELECTROMIC ENCAPEULATIIN. LIRLLE
m - SOLDERED ELECTAICAL COMWMECTIOWS. |aL10089
N - PUST-SOLOERING INSPECTION FREE OF SPLATTER AN COWTAMINATLON. © | L1009
o - ELECTRICAL BaiiiNG. : |mc14ea
= - COMPONEMT LEAD AMD INTERCOMMWECTION MATERIR, SELECTIOM. | B5waEg2n
- FREE DF COMTANINATION AFTER COMFORMAL COATING. |mcr4on
| |
WELD [NWIEGRITY ALL WELDE WRE VERLFIED TO DRAWING AND SPECIFICATION REQJINEHENTS. JrL10oH
|
. |PRE-CLOSEOUT TESTIHG AND THE FOLLOWING TESTS ARE PERFOWMED AT THE CARD/COMPOMENT +EVEL DURING MM FACTLRNG!
! | IMSPECTION |
| - PARTICAL [MPACT WOIE CETECTION (PIMD) TEST ON NYBRID MICROCINCUITS AMD CAVITY TYPE  |DSHGRPTTAt
| DEVICES,
| - LLTRASOMTC SCAN TEST FOR DELAMIMATION CERMNIC DM CAPACITORS (CERDS AHp CKROS). DSHEROTTA1
| - BUEN- 1N PERICD FOM ELECTRICAL PARTS. [t Lk r ]
| - THSULATION RESISTANCE AND COMTIMUTTY TEST. |CSHGRYTTAN
i « DIELECTRIC WITHSTANDLNG WOLTAGE, JosHGEYTTA
| = FUNCTIOWAL TEST. . ) [pEvGEFFILI
| = X-MAY OF CONTROLLER IMTERMAL CABLES AMD WIRES. |vsHcEITTA
!



April 19, 1994 DRITICAL ETEMS LIST PME §
eI tTEm: F204-EH-01 | THSPECTION AKD TEST |
@ mmimmammmwamTE mm—— oo m 4 -l mmEEEE EEm==s s dmmd s de & mdd  EEE B e - e e e e - N T ¥ S e e e e e e e e e e e e L S S S S - SSmSSsSm S-S CrSrwEsARLA---r
| POSSIBLE CAUSES | SICMIFICANT CHARACIERISTICS | INSPECT IS /TESTCS) | DOCUMERT REF. I|
,_____‘_____.._....._,.__+___.______..,_.,......-.._.________+._________....-.-----—-___________.a.....;.--.-..---......-.-.....-.--_____.-.---------.-.--..-..-.-.--.----.---l——-----—---_......‘.._‘___
TNE FOLLOMIMG IMSPECTIONS ARE PERFDRMED OM THE CXMPLETED ASSEMELY FRIOR 70 FINAL CLORRE: |
| - |MTEMWAL AMO EXTERWAL LLEAMLIMESS. _ RCHADE
| - CARD DIMEASIONS ARE WERLFIED AT CARD AESEMBLY. DSMGEDPTTAY
- CHASSIS CAVITY INSPECTION FOR COWTAMINATICH, RC1455
- ELECTRICAL IMTERFACE COMNECTOMS. [Rc14g3
| = cARD INSTALLATIDN AAD COMF IGURATION AMUD1T. DSHERPTTAL
- CONFORMAL CONTENE OF EEE PARTS. A5Mi3P28
i
MCEPTARCE TESTH {THE FOLLOVING TESTS ARE PERFORNED HY NONEYWELL QURING ACCEPTAMCE TESTIMG: i
|
- HERMEFLL SEAL AWD PRESSIMIZATION FORT LEAK TEST. RC140% |
- - FUMETEONAL YE$1 INCLUBLMG: RCIRYS
| - OUTPST INTERFACE, ©|RE14PE
- | - CHECKEUT, RC1403
iy | - OPENATION, [RT1493
| - [(NWTROLLEN CHECKDUT. : |RE1493
i = N1GH TEMPERATURE OPERATION. |Re1493
| - LOJd TEHFERATLRE OFERATION. [ Liml)
| ~ VIBRATION TESTIME, RC1493
= FIMAL FUNCTICMAL TEST. - rC1473
HOT FIRE ACCEPTANCE TESTING  |CONTROLLER OPERATIOW |$ VERIFLED THROUGH EMGIME HOT FIRE ACCEFTAMCE TERTING. RLOGAE
CGNEEN AUM)
I
| HERMETIC SEAL INTEGRITY [MTERAAL PRESSURE [5 MOW ITORED DURING COMTROLLER OPERATION. DHRSD 1 AN, 040
l
FLIGHT FLOW TESTIMG THE FOLLOMING TEETS ARE PERFORMED DURING FLIGHT FLOM YEHTCLE PROCESSING AND AFTER ANY
MALN TENAMCE O NEPLACEMENT:
- COMMAMG ACCEPTANCE UPON PIMER APPLICATION . OMRSD W& 1AMD. 010
- CCMTROLLER CHEDWDUT. [owRsE Wi 1aND. 055
- SENSOR CHECKDUT, lommse wiTaoo.010
| - ALTUATOR CHECKTUT. |ormst waTASD. 010
| - PHEUMATIC CHECKOUT. |omRsn Wi 1ASD . DED
| - FLIGHT BEADIMESS TEST. |omisn w4 tAsD. DA0-A
| | - SSWE CONTROLLEN BLOCK I2 POWER SUPPLY REQUNDANCY VERIFICATION. lomrsn w4 tann. D32 [




April 1%, 1994 . CRITICAL ITEME (5T

PAGE &
lciL ITem: £200-BH-01 | IMSPECTION D TEST |
mmm e arrr s r e T A s TRl r r T N I N L I E L I RN I NN L EEE o e oy mrEmEE I EES I EEE EEEAAS - m - dh e d e m—d A b e m B e e e e e e e e TN R A e e e e e e EEEEmEL Am o aEE A
| POSSIBLE CAUSES | SEGMIFICANT CHARALTERISTICS | _ INSPECTLOMCS 1A TEST (Y | DUCUMENT REEF, |
.-----..--..----------.-.'-----a-a-a—-u-a--a----a-a-—-—--------p----------------------——---—-----—---—----------a-a-------—--r---—1---r-r-------.--.-.a-u----—------|---—------.-__ rrE Lo R
| PAE-FLIGHT CHECHOUT THE FOLLOWING TESTS ARE PERFORMEQ DURIMG LAUNCH COUNTROMN: |
- COMMAND ACCEPTANCE LFON FOAER NPBLICATION . DMESE SOOFAD.213 :
- ERE-CAYQ LOADING CNECKOUT INCLUDING LONTROLLER, SEMSDRY, AND PHEUMATICE CHECKOUT. OMRSE SOOFAD 213
- ME-SET COMMAND ACCEPTARCE. OMRSD S00FAD. 21
- COMMAND ACCERTAWCE UPDH IWITIATION OF PURGE SEQUENCES (PURGE SEQUENCE 1, 2 AND 3), MRS SOOFAD.210),

| MRS SoOFAD. 310,
| MikED SooFAD, 320

CONTROLLER CPERATION AMD LCOMMAND ACCEPTAMCE 15 VERIFIED BY THE GROUMD LALNCH SEGUEMCER LAUNCH COMMIT CRITERIA |
FRIOR TO ENGINE START BY ACCERTANCE DF COMMANDS PURGE SEOUENCE &, POUER LEWEL, AMD STARF |BSE-£-1124

ENAHLE, CLAST TEST) i

I I

| FAILUBE NISTORY: COMPREMENSIVE FAILURE HISTORY DATA IS MAINTAINED IN THE PROBLEM REPCRTING DATAGASE (PNAME/PRACA). . \
| REFEFENCE: NWASA LETTER 5A21/788;108 AND ROCEETDTRE LETTER BEREGOWTAIL. | |

OFENATIOMAL USE: FAILIRE MORE CAM BE DETECTEC I REALTIME BY THE FLIGKT COMTAOL FEAM UMD MILL EVALURTE EFFECKS UPDN YEMICLE PERFORMANCE AND JAORT CARABILITT. BASED
OM THIS EVALUATION THE AFPRDFRIATE ABORT WOOE OR SYSTEM CONFIGURATION WILL 8E SELECTED. TACLUNE DETECTION CUES WMD ASSOCIATER SSME PERFCAMANCE DATH
NAVE BEEN COORDIMATED BETWEEW THE ENGIMEERING AND FLIEHT QFERATICNS ORGAMLZATIONS WITH THE RESPOMSES DOCUMENTED IM MISSI0M FLIGHT RULES.
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