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APTENDIX 1 LTEM 1 - PYROTRCHNIC INJTIATOR CONTROTLFR
MCAS0-0018=000X

DISPOSITION & RATTIOWALE
(A) DESIGN, (B) TEST, (C) INSPECTION, (D) FAILURE HISTORY:

(A) DLSIGN

FIRMCTTIONAL DESCRIPTION _
THE PYROTECHNIC TINITTATCE CONTROLLER {PTIC; COWNTAINS A SIHGITE
CHANNEL, CAPACITOR DISCHARGE EMERGY, DPYRO-FPIRING CIRCULT: AND
EUILT-IN SELF TEST CIRCUITRY TFoOR A BYREOTECHNIC IN1TIATOR
RESISTANCE TEST, AND A PYRO=FIRING LOAD TEST. THE ELECTRICAL, -
ELECTRONTC AND KILECTRICAL MECHANICAL COMPOMNENTS ARE SPLECTED FROM
OF IN ACCORDANCE WITH THE ORBITER PREFERRED PARTS LIST ) =niy
REQUIREZMENTS. COMPONENT AFFLICATIONS ARE EVALUATED TO ASSURE
UCOMPLIANCE WITH DERATING REQUIREMENTS.

PHYSICAL DESCRIPTION

THE PIC DESIGN' CUNSISTS GF ITWe DOUSLE-SIDED PRINTEC CTROIIT
BOARDS ATTACHED TO AN ATUMINUM FRAME AND HARD WIRED TO AN OUTHIT
CONNECTOR, THE DESIGN UTILIZES DISCRETE SOLID-STATE COMPONFENTS
TGO SATISFY CIRCULT REQUIREMENTS,

DESIGH EVOTLUTTON
THE CERTIFTED PART LMUMBEES ARFE M 45ﬁ 0018-0001 TEROUGH -0008.

THE -0001 CONFIGURATION WQS EETﬁELISHLD BY THE OQRIGINAT.
PROCUREMENT SPECIFICATION.

VHE =0002 CONFIGURATION IS TDENTICAL TO THE =000l EXCEFT FOR
LARGER EXTEACTOR TOUOL HOLE SIZL AND A STATIC CHARGE PRIFID
RESISTOR VALUE CHANGE (22 MEGOHMS I¥ LIED OF 220K CHMS ) .

TIHE -0003 CONFTGURATION I3 IDENTICAL 'Q THE =-0002 EXCEPT AT
MORE OF THE TXISTING DISCHETE COMPONENTS ARED BONDED ToO  TIE
PRINTED CLlRCUIT EOARDS. ALZD, & TONGER QUALIFTCATION VIBRALICH
LEVEL WAS EREQUIRED.

THE —~-0004 AND -0Q005 CONFIGURATIONS ARE IDENTICAL TO THE =0002 AND
—00033, RESPECTIVELY, EXCEPT FOR HIGHER RATED (WITHSTAND HIZHER
MDLTAGE’] FIRE 1 AND FIRE 2 POWER TRANSISTORS, A RESISTOR VALLT
CHANGE (A1R22 - 5.6K OHMS TROW 56K OHME) ANWND AN ADDED RESTSTOR IW
SERLES WITH THE COLLECTOR TRANSISTOR. THE -0004 CONFIGURATTON I5
INTENDED FOR ORBITER USRGE AND THE -0065 CONFIGURATICHN Haxg
ENHANCED VIRBRATION CHARACTERTISTICS FOR SRE/ET/KSC USAGE. THE-
0004 AND -000% PIC'S LNTEHMCED FOR MID-BODY ACPLICATIONS ARE ATESD
SURTECTED TO A THERMAL ZAKE TO PRECIUDES OLT-GASSING.
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ATPPENDIX H TTEM | CONT'D

THE =0ads COMFTEIRATION TS IVENTICAL 10 THE -000% EXOEDT TITAT EMT
PILTFRS CW THE ARM SIGHAL EOSLTIVE AND NEGATIVE INPLLS YHAVE :npwEy
DISCOWNECTLD FRGM THE CIRCULT, -

THE =0007 CONFIGUERATICON TS IDENTICAL 10 THE -0005 EXCEPT TRAT
RUGGEDTZED EMI FILTERS HaV™ BEEN TINSTALLED ON THE ARN STEHAL
FOSITIVE AND NEGATIVE THPUTS. THE REPLACEMEWT TILTERS ARE
NECESSARY TO WITHSTAND TEE HIGHER VIBRATION LEVELS ENCOUNTERED I
THE RANGE SAFETY JISTRIBUTOR AND SRR CONTROLLER LRU'Z,

THE =0008 CONFICURATION WaAS FREVIOQUSLY CERITFIED AS CONTRACTOR
FURNTSHED EQUIPMENT. TT IS8 ¥OW CERTIFIED AS COVERNMENT TUBNISHIR
EQUIPMENT. THE -0008 CONFISURATION I3 IDENTICAL TO THE -0007
EXCEPT THAT A CAPACITOR '[YDE WAL CHANGED. THE =-00038 [[a5 3
TANTATLUM CASE/TANTALUM CORL CAPACITORS INSTFAD O THE SLLVIR
CASE/TANTALUM CORE CADACIICES. THIS CHANGE PRECLUDES <THrF
MICRATION OF SILVER. FRCHM THE CASE TG THE CORE  CAUSINg 2T
CAPACTTOE TO  SHORT OUT. TAIS CHANGE I[E Nop COGHEIDLFED
SIGNIFICANT FNOUGH TO INVALIDATE THE PREVIOUS CERTIFTCAT o,
THHEREFORE, THE =-0008 WAS CERTIFITD EBY SIMTLARTTY .

TO DATE 2,672 PIC!S HAVE RIZEN SROCURED AS EITIIER CFT (CONTRASTOD
- FURNISHED EQUTPMENT) CR GTFE {SOVERNMENT-FURNISHED EQUTPNEINT,
COMPUNENTS. A TOTAL ©F 121 PIC'S-ABE OTILIZED TOK EACH FLIGHT /.3
FGLIOWS:

JEBITER 33
SOLID ROCKET EBOGSTER 18
EXTERNAL TANE 2
SEOUND FIC'S3 25
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APTFENDOTY I ITEH 1L COWHT'D

(B} TEST
QUALIFICATION,/CERTIFICATIION

CERTTFICATION TESTING AND ANALYSIS ARE COMPLETED AND AZPROVED.
QUALTIFICATION TESTS PERFORMED INCLUDE THE TOLLOWING:

CAUSES ) L
a TPiesce part failurc Mechanical shock :
b Contazminatian Processing anemaly
o WVibration Thermal stress

el Q.

CAIIEE CONTROT.

é TEST

a b c ‘ d ! a i F

ACCEPTANCE : ¥ | ¥ | X ‘ X
HUMIDITY = . X - %
THERMAL VACUWM (20 T0 Léw °9F -
AT 1%107% TORR, 5 CYCLES, 240HRS) o
QUAL/ACCEPTANCE (QAVT AT 0.0G7 g2/HZ) | ¥ ® A
RANDQM VIBRATION (0.5 g2/HZ, 48 MIN/ -
3-AXES AKD 55 MIN/3~AXES) T X X 2
ACOUSTIC NOISE (250 SECOMDS) X | x X
DESIGN SHOCK {20G, 18 DROPS/AXIS) e
ORDINANCE SHOCK (20 TIMES/AXIS,
2000 g MAXIMUM) b4
LIFE (5,000 ON/OFF CYCLES, CYCLE
EVERY 10 SECONDS)
ELECTROMAGNETTC TNTFRFERENCE
LIGHTNING (2 SHOCKS, 100 & 620 uSECQ)
SALT FOG (43 HOURS, %% BY WEIGHT)
ELECTROMAGNETIC INTERFERFECE { QUAL |
WITH FMI FILTERS REMOWED) X
QUAL/ACCEPTANCE (QAVT, 5% MINSX AXEIS
J2.2 grms, ¥ AXIS 29.3 grme & ) . :
| Z AXIS 29.5 grms COMPOSITES) X X DX

oo

-

Fzge 3 of 7

APP-H-3



—
-
(=,

132

APPEHNDIX H L'1TEM 1 CONT'D

ACCEDPTANCE AND SCREENTHG

ALL PRODUCTION UNITS ARE SUBJECTED TO 100% ACCEPTANCE TEéTING
WHICH INCLUDE:

_ CAUSE CONTROL f

TEST , | i
YISUAL EXAMINATION X | x |
INSULATION RESISTANCE X X
DIELECTRIC WITHSTANDING VOLTAGE X e ‘
FUNCTIOWAL (INCLUDING ARM CURRENT, i

FIRE 1 & FIRE 2 CURRENT, OUTPUT : !

WAVESHAPE, OUTPUT LEAKAGE CURRENT, . :

LOoAD TEST VOLTAGE, RESISTANCE TEST o

& CAPACITCR ANALOG VOLTAGE) X X !
VIBRATTION - X X X ;
THERMAL ] i xo
FUNCTIOKAL (AGAIN AFTER AVT § ATT) X '

- "**'“' i
(C} INSPECTICH
RECEIVING INSPECTICH {FATLURE CAUISE al
CERTIFICATION RECORDS AMD TEST REPORTZ ARE MATNTATINED CERTIFYIUG
MATERIALS AND PHY¥SICAI EROPBERTIES. RECEIVING IHSPECTION FLREFORXS
VISUATL AND DIMENSIONAL EXAMINATIONG ar IHCOMTNG PARTS .,
ELECTEONIC CCGMPBONENTS ARE FUNCTIOMALLY TESTED PRIOCE TC ISSUT.
CONTAMINATTION CONTROL {FAILURYE CAIISE =}
FABRICATION T5 ACCOMPLISHED IN 4 DEDICATED AREA WETCH g

ENVIRCNMINTALLY CONTROLLED AND HAS LIMITED ACCESS, CONTAMINATTON .
CUNTRCL PROCEODURES ARE VERIFIED BY INSDEECTTON.
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ASSEMBLY/LNSTALLATION (FAILURF, CRAUSE a,b,e)
QUALITY CONTROL VERIFIES PROPER MAINTENANCE OF THT WeRK AREA
CONTROLS . ASSEMBLY /INSTALLATION OPERATIONS VERIFIED ©oY
INSPECTION. PRIVTED CIRCUIT ROARDS ARE INSPZCTED UNZER
MAGWIFICATICH AFTER EACH SOLDERING PROCESS FPOR CONFORMANCE To
REGUIREMENTS . PARTS IDENTIFICATICH WERIFIED BY IHSPECTTIOM,
ELECTROSTATIC DISCHARGE FEFROTECTION TS MAINTAINEL. MEASUREMEMNT
STANDARDS AND PROCESSING EQUIPMENT VWERIFIED BY INSDECTION,
ELECTRICAL TERMINATICNS WERIFIED BY INSTECOTION,
NONDESTRUCILIVE EVALUATION (NDE) (FAILURE CAUSE b,a)
PRINTED CIRCUIT BOARDS / SOLDERING INSPECTED UNDRR MAGHIFICATION.
CRTITTCAL PROCESSES (FAILURE CAUSE o,e)

ALL CRTTICALf:PRbCESSES AND  CERTIFTICATIONS ARE MONTTORED %ﬂD
VERIFTIEDR BY . INSPECTION. CRITICAL PROCESSES ARE SOLDERING,

CONFORMAL COATING AND BONDING.
TESTING (FAILURE CAUSE a,b,c, e, f)

ACCEPTANCE TEST PROCEDURE IS  @GBSERVED AND VERIFIED BY QUATITY
CONTROL. o

HARDLING/PACKAGING (FAILURE CAUSE c,d}

TARTS FACKACED AND PROTECTED ARE VERIFIED BY INSPECTION TO
APPLICABLE REQUIREMENTS, INCLUDING ELECTROSTATIC DISCHARGE.

{0} FAILURE HISTORY

MCA50-0018-0002 CONFICURATION

FATITURE MODE: LOSS OF QUTBUT

CAR'S ASB64~-PRIME, A9865, A441% AND AB0409

DORING ACCEPTANCE FUNCTIONAL LOAD TEST, TH= PIC FAILED THE TIYE
DELAY REQUIREMENTS, THE FALLURE ANALYSTS ATTRIBUTED THE PROELEM
TO A COMBINATION OF MARGSINAL SELECTION OF THE SELECT AP TEST
RESISTCRS, TEST TOOL VARIATIONS AND TEST SETUP TDLERANCES.
CORRECTIVE ACTION SONSTSTED oF PROLDUCTICN TEST PROCEDUEE EEVISION
WHICH CONTHRDOL RESTSTOR SELECTION AND TIGHTENING OF TOLERANCER OF
PROODUCTION LOAD TEST TINME, ALL -—-0002 AND =0003 PTC
CONFIGURATLIONS WERFE MODIFIED [0 -0C04 AND -000S5 BY THF
MANUOFAOTI.RER, 4LL DPIC'S WERE SUBJECTED TO ACSCEPRPTANCE TEST WEIiCH
WILL DETECT MARGINAL TIME DELAY FARAMETERS.
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7 HAPPENDIX H ITEM 1 CONT '

CALR AC3IZEW
DURING A  5ATT, TEST, THE pIc QUTPUT  YOLTAGE WA ERRATIC, A
GECAYTIC vouTacE THAT WITHIN SECONDS EETURNED ToO NOEMAL. . 'rgE

CONDITION REPEATED SEVERAL TIMES. ANALYSTS was LHNCONCLUSTVE, NO
CONDITTON  WITHTN THE PIC CoULD POSTTIVELY AUCOUNT  Fom 'THE
ANOMALY. THZ SUSPECTED caysz WAS A HIGH LMPEDANCE SHORT WHICH
OVERLOADED TIE PIC CIRCUIT. THIE WAS POSSIBLY RELATED To 4
DENDRITE GROWTH FOQUND oN FIVE CAPACTITORS WITHIN THE PIC WHICnR
COULD HAVE MANIFESTED ITSELF A5 A HIGH IMPEDANCE SHORT AND THEN
DISSIPATE IN THE pre CIRCUIT. ALTHOUGH THE ACTUAr CAUSE OF THE
PROBLEM WAS LATER DETERMINZD TO HAVE BEEN & =aTL FACIT.ITY
FROBLEM, THE -0008 CONFIGURATION INCORPOTIATED A CHANCE CROM
SILVER/TANIALITY TO TANTALUM/ TANTATUM CAPACITCRS WHICH GHEATTY
REDUIICES THE LIKELIHOORD JF DENDRITE GROWTH CAUSING A SHORTED
CAPACITOR FAILURE. THE BANOMATY I3 UNDETECTABLE TN FLTIGHT SZIqor
THE LAST cAaPAcCITOR VOLTAGE TEST IS5 CONDUCTED pDURING GROUND
CHECKOUT TESTING oM SCME PIC's.

MC450-0018-0003 CONFIGURATTON

FAILURE MODZ: LOSS OF OUTPUT, PREMATIRE OUTEUT

CARR AE285 -
DURING ATP, ELEVEN FIOrg FAILED _THE INSULATION RESI=STANCE
REQUIREMENTS, ANALYETS ISGLATEDTT?WT'EREAKDDWN TG MARFING IVK

(MAZ-DAR) USED oN BRINTED CIRCUIT BOARDS (PCB'S) THAT mas
CONDUCTIVE. BETWEEN CIRCUITS o PCB'S. THE SUPPLIER CORRECTIVE
ACTION WAS ToO REVISE pep CRAWINGS TO SPECIFY CAT-L-TNEK FOR
MARKINGS AND REWORK ALL BOARDS REMOVING MAZ-DAR TNK FROM ARvAc
THAT WOULD TEND TO ELECTRICAL Ly SHORT BZTWEEN ADJACENT CTRCUITS .
ACCEPTANCE TESTS WOULD READTLY CETECT DEFECTIVE BOARDS,

MCA50-0018-0004 CONFICURATION

FAILURE MObET: IASS OF QuTRiT

CAR ABE8561, AB4G27

DURING QUAL TEST VIBRATION OF THE MIDBODY JETTTSON CONIROLLE®
ASSEMBLY (MICA), THE pre FAILED TC PRODUCE AN OUTPUT YOLTAGE.
ANALYSTS DISCLOSED A 3roKEW PASE LZAD TO A TRANSISTOR, TH#
FATLURE WAS ATTRIBUTED To FXCEESIVE VISRATION IMPOSED oN THE 2T¢
DURING MJC2 TESTS, WHERE THE MJCA EXHIBITED H7gy Qrs.
CORRECTIVE ACTION REQUIRED MODITICATION OF THE MTCA FOR PTCrs
USED OH OV-102 ano OV-0593, DPIC CONFIGURATION -0005 { COMPONENTS
EPOXTED TO PRINTED CIRCUIT BOARES) IS USED ON OV-103 AND 3UBS .
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APPENTITY H ITkM 1 CONT D

YHE MJICA WAS MOT LSED FOR STE-1, BUT THE 8 PIC'S USED ON &IE5-1
WERXE DETEEMINED S[5ATISHACTORY FOR USE. ;

THE SHUTLILE [FRCGEAM HAS EXPFERIENCED oMLY 18 PIC FATITLURES WHICH .

COULD RESULI IN ETTHER A LOSS OF QUTPUT OR A PEEMATURE oUTPUT,
WITH 2,672 PIC'S HAVING BEEN PFROTURED, THIS REPRESENTS A VERY LOW
FATLURE FALTE ESPECIALLY IM VIEW 0OF THE FACT THAYT ALL BUT OHE OF
THZ3E FAILURES WAS DETECTED IN EITHER aATE OR RQUALTFTCATION
TESTING. N FIC FAILURES HAVE CCCURRED TN FLIGHT. '

APPROVED Y (MASA) :

SUBSYSTEM MANAGER
RELIABILITY & _
IALITY : ;T-j;"_- T al st T

r

THE PYRO "INITIATOR COMTROLLERS ARE SUPPLIED TO THE SHUTTLE
PROGRAM A8 GOVERNMEKT FURNISHED ZQUIFMENT, AND, THUS, ROCKWELL
DESIGN ENGINEERING DOES NOT HAVE DIRECT. RESPONSIRILITY FOAR THIS
HARDWARL., ACCORDINWGLY, THIS DISFGSITION AND RATIOMALE STATEMEM™
IS SIGNED BY THE RESPONSIBLE MASA PFERSONNEL ONLY.
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