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Overview1.

1.01 1AtheforreplacementaiswhichProcessor1BthedescribespracticeThis
informationDetailedfunctions.Processor1BthehowexplainsandProcessor

Thisusers.ofrangewideatoprovidedisProcessor1Btheofoperationtheconcerning
Processor.1Btheofdescriptionhigh-levelbroad,aisinformation

1.02 following:theincludetoreissuedbeingispracticeThis

generic.4E24thefornecessaryCorrections

text.formattingincorrectionsVarious

1.03 labels.safetycontainnotdoespracticeThis

1.04 commentsYourpractice.thisoncommentsyourwelcomesTechnologiesLucent
TechnologiesLucentofusefulnessandqualitytheimprovinginusaidwill

FAXor[mailpracticethisinprovidedFormFeedbacktheusePleasedocumentation.
Hot-LineCommentDocumentationTechnologiesLucentthecallor(1-336-727-3043)]

Carolina).Northin(1-336-727-6681Service

1.05 referencedallandappendixes,associatedpractice,thisofcopiesAdditional
CustomerTechnologiesLucentthefromorderedbemaydocumentation

employeesTechnologiesLucentmail,bycopiesorderTo(CIC).CenterInformation
TechnologiesLucentthefromavailableiswhich1-80.80,INDFormmailshould

address:followingthetoCenter,InformationCustomer

CenterInformationCustomerTechnologiesLucent
DepartmentEntryOrderAttention:

RoadFranklinN.2855
19901BoxO.P.

46219-1999IndianaIndianapolis,
or

1-800-566-9568Fax:1-888-LUCENT-8Call:

AT&T: 1-800-566-9568.toordersfaxor1-800-432-6600callingbyordersSubmit

(LEC):CarriersExchangeLocal InformationTechnicalyourthroughordersProcess
TIRMyouridentitytheofunsureareyouIfCoordinator.(TIRM)ManagementResource

1-888-LUCENT-8.callCoordinator,
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Government:Federal CustomerTechnologiesLucentthetofaxedbemustOrders
number:followingtheusingCenterInformation

1-800-566-9568Fax:

Others:All 1-888-LUCENT-8Call:

1.06 waspracticethisininformationthethatensuretomadewaseffortEvery
tosubjectisinformationHowever,printing.oftimetheataccurateandcomplete

change.

1.07 andTrainingCustomerTechnologiesLucentbydevelopedwasdocumentThis
Products.Information

NetworkAT&TofassetsandbusinessthetosuccessortheisTechnologiesLucent
unit.businessSystems

1.08 follows:asorganizedispracticethisincontainedInformation

Processor.1Btheofcharacteristicsandpurposethedescribes2Part(1)

descriptionThisProcessor.1Btheofdescriptionhigh-levelacontains3Part(2)
thedescribesandcommunityProcessor1Btheofareasfunctionaltheidentifies

area.eachbyperformedoperations

otherandcomplexProcessor1Btheofdescriptionphysicalaprovides4Part(3)
community.Processor1Btheinframes

controlandsignalProcessor1Btheofdescriptiondetailedacontains5Part(4)
circuits.

system,groundingsystem,distributionpowerProcessor1Bthedescribes6Part(5)
circuits.alarmpower-relatedand

(complexProcessor1Bofdesignthedescribes7Part(6) Fastech Packaging*
technology).System

input/output(I/O),input/outputtheinusedTechnology1Athedescribes8Part(7)
powerand(TUC),controllerunittape(DUS),selectorsunitdata(IOP),processor

frames.(PCD)distributionandconversion

documents.maintenanceProcessor1Btoreferenceacontains9Part(8)

documents.growthProcessor1Btoreferenceacontains10Part(9)

documents.Processor1Bothertoreferenceacontains11Part(10)

practice.thisinusedacronymsandabbreviationsoflistaprovides12Part(11)

Inc.Technology,BergoftrademarkRegistered*
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General2.

Processor1BtheofPurpose

2.01 controlsandProcessor1AtheforreplacementaisProcessor1BThe 4ESS
real-andmemoryofproblemProcessor1AthesolvesProcessor1BTheswitch.

processingaandspacememorythetwicehasProcessor1BTheexhaustion.time
hardware.processortheofreplacementtheshows1Figurefaster.times2.4ofspeed

2.02 timegeneric4E18theinProcessor1BthebyreplacedbewillProcessor1AThe
Thecontent.featuresamethehavewillgenerics4E19and4E18Theframe.

based.1Bbewillgeneric4E19thewhilebased,1Abewillgeneric4E18

Processors1Band1AofComparison

2.03 insummarizedareProcessors1Band1AthebetweendifferencesmajorThe
A.Table

HardwareProcessor1BA.

2.04 Processor:1AtheinnotbutProcessor1BtheinarefeaturesfollowingThe

memoryand(DMA)accessmemorydirectsupportsthat(IFB)busInterface
access(MMIO)input/outputmapped

fordedicatedarepairsEightunits).individual24(orpairsunitclientIFBTwelve
Processor(MCC)/Utilitycentercontrolmaintenance(AUI),interfaceunitauxiliary
areunitsindividualEight(SSD).distributorsignalandscannerand(MUP),

MUP.)eachforusedareslots(twousefutureforavailable

system,thebootingsupportswhich(ROM)memoryread-onlybootword28-K
systemstart)(deadlow-levelandhandling,interruptreconfiguration,processor

tests

fans.coolingairForced
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SystemUtilityIntegrated1BB.

2.05 thathardwareTheProcessor.1BtheintointegratedfullyisSystemUtility1BA
Ethernet,MUP,Processor1BtheisSystemUtilitythetointerfaceanprovides

aand SUN following:theforusedbecanSystemUtilityTheworkstation.computer*

developmentLaboratory

testsystemFactory

installationField

retrofitgeneric1Bto1A

debugging.Field

The SUN Processor.1Btheofinstallationtheafterremovedisworkstationcomputer

CharacteristicsProcessor

2.06 whichmachineprocessingdataprogram-controlledstoredaisProcessor1BThe
1BtheofsoftwareandhardwareTheenvironment.real-timeainoperates
network.switchingperipheralitscontrolcanprocessorthesoconfiguredareProcessor

2.07 theofoperationoverallthemonitortoprovidedisterminaldisplayvideoMCCThe
areThereoperations.processorovercontrolmanualexercisetoandprocessor

thecontroltousedbecanthatprocessorinput/outputtoconnectedterminals 4ESS
software-viaProcessor1Bthewithinterfaceterminalsinput/outputTheseswitch.

channels.input/outputdefined

2.08 unitsequipmentProcessor1Btheoperation,trouble-freecontinuousprovideTo
Internalcapability.processorreducenotwillunitoneinFailureduplicated.are

inencounteredproblemanythatsoduplicatedalsoareinterfacesexternaland
switchingperipheralthetoexternalorProcessor1Bthewithineitherdatatransferring

automaticallyareunitsProcessor1BThefailure.systemainresultnotwillnetwork
detectedunitmalfunctioningAbasis.regularaonsoftwaremaintenancebydiagnosed

line.onswitchedisunitstandbytheandservicefromremovedisdiagnosisthisduring

Inc.Microsystems,SUNoftrademarkRegistered*
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ComparisonProcessor1A/1BA.Table

Processor1BProcessor1AAttribute
30-bits¶and23-bits22-bits*AddressingSoftware

MW8MW*4MemoryAccessibleMaximum
MW2KW32-MW2SpectrumMemory(PS)StoreProgram
MW5MW*2SpectrumMemory(CS)StoreCall

14MW**N/A4E21(XS)StoreCallExtended
1MW-64KW††N/A4E22(PSE)StoreProgramExtended
256MWN/A4E21(XM)MMIOExtended

(MMIO)Input/OutputMappingMemory
SpectrumMemory

KW32N/A

29-bits21-bitsBusesAddressPS/CS
parity)4data,(3236-bitsparity)2data,(2426-bitsSizeWordCS/PS

MHz6MHz1.43SpeedClock
nsec166.67nsec700TimeCycle

cycle1cycle1AccessMemory
1.6N/ARatioCycle1A/1B

words1MwordsK256SizeUnitPS/CS
units6/40units10/14EquipagePS/CSMaximum
units3/20units*8/8UnitsPS/CSOn-line
units3/20units*2/8UnitsPS/CSSpare
2†x5’5"2x9’9"SpaceFloor

2x502x1168PacksCircuitofNumber
M‡1.4K520(BHCAs)attemptscallhourbusyinCapacity
K107K60TerminationsMaximum

min/yr3.4<min/yr§3.4DowntimeProcessor
K458K478(FIT)TimeinFailure(CC)ControlCentral

CRTColorPanelHard-wired(MCC)ConsoleControlMaster
GULP+SUN4Optional(GULP)ProgramUtilityGenericSystemUtilityField

NetworkSUN4(LSS)SystemSupportLaboratorySystemUtilityLab
used4of4used16of4Ports(AUB)BusUnitAuxiliary

usedclients24of16N/AClients(IFB)BusInterface
4E204E19topriorAvailability

6Page 1998December



6Issue234-301-001,PracticesTechnologiesLucent

(Contd)ComparisonProcessor1A/1BA.Table

* anandM-bit)the(viaaddressing23-bithasactually(ECS)storecallextendedwith1A
officeslargest(the22toaboveshown16thefromCSsofnumbermaximumtheinincrease

awhileCSs,additional3housecanframememoryexistingTheCSs.13onlyusecurrently
ofMW1.75additionalanallowsThisCSs).6additionalanhousecanframeexternalnew

spectrum).memoryCSofMW3.75oftotala(forspectrummemoryECS
† 1Athethandeeper(4"deep22"andwide,2.2’high,7’iscabinetssimplextwotheofEach

willthatclients)IFBsomefor(neededcabinetsgrowthfuture2includesplanTheframes).
theofsideeachonlocatedbewillcabinetgrowthOnespace.aisleof5"5’additionalanneed

complex.cabinetinitial
‡ upspeedeffectivetheisThisBHCAs.520-Kofcapacity1Athetimes2.4isBHCAs1.4-M

work.realinmeasured
§ Theminutes/year.3.4isdowntimeProcessor1AcurrentThe 4ESS downtimeswitch

&PUBProcessor,1Acomponents:followingtheofcomposedisandmin/yr3isrequirement
notarecomponentsfollowingThe(API).InterfaceProcessorAttachedAUs,&AUBPUs,

Ring.(CNI)InterfaceNetworkCommonSystem,ProcessorAttachedincluded:
¶ MW256toaccessgaintocircuitrywindowusingaddressing30-bitusesProcessor1B

spectrum.addressextended
** store.callstandardofMW5thebeyondandaboveisThis
†† store.programstandardofMW2thebeyondandaboveisThis
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2.09 anddesignedarecomplexProcessor1BtheupmakewhichframesBoth
usingconstructed Fastech internallyThistechnology.SystemPackaging

standardizedhigh-performance,dense,aprovidestechnologydeveloped
by15.67orinches13.375by7.67eitherarepacksCircuittechnology.interconnection

inches.13.375

2.10 constructedanddesignedalsoisframe(API)interfaceprocessorattachedThe
thetoaccording Fastech hardware.electronicpackagingofSystem

NotationSpecial

2.11 Theseform.octalinrepresentedarenumberssomedocument,thisThroughout
symbolthewithprecededarenumbers φ example,(for φ 14).
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OverviewSystem3.

3.01 intodividedcomplexProcessor1Btheofdiagramsblockshow3and2Figures
areas:majorfollowingthe

(CC)controlCentrala.

(PS)storeProgramb.

(PSB)busstoreProgramc.

(CS)storeCalld.

(CSB)busstoreCalle.

(AUI)interfaceunitAuxiliaryf.

(SSD)distributorsignalandScang.

(IFB)busInterfaceh.

(MUP)processorutilityandMCCi.

terminal.MCCj.

earlierand4E21forattachedTUCandDUSthewithProcessor1Btheshows2Figure
laterand4E22forremovedfunctionallyTUCandDUStheshows3Figuregenerics.

generics.

3.02 Processor:1BthewithassociatedalsoisequipmentfollowingThe

(API)interfaceprocessorAttached(a)

(APS)systemprocessorAttached(b)

(ADS)systemdataAuxiliary(c)

interface.(I/0)Input/output(d)

(CC)ControlCentral

3.03 thewithinterfacesCCThecommunity.Processor1BthecontrolsCCThe
busunitperipheraland(PUB)busunitperipheralthethroughunitsperipheral

1BtheinfunctionsprocessingtheperformsCCThe(PUBB).framebranching
Processor1BtheofareasallcontrolsCCthecontrol,programUnderProcessor.

toisfunctionThisProcessor.1Bthetoassignedfunctiontheoutcarrytocommunity
theinunitsperipheralthecontrol 4ESS ainswitchedarecallstelephonethatsoswitch

whichroutinesmaintenanceprogram-controlledexecutesalsoCCThemanner.reliable
theandProcessor1Btheofoperationscheck 4ESS switch.
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Tape

CNIDisk

3B20
IOP

3B20D
APS

API

DUS TUC

AUI
Interface Bus

1B Processor
Complex

CC

IOP

TrunksTrunks

Data Links

MTCE Channel

Peripheral
Bus

PS

CS

PS Bus

CS Bus

MUP

SSD

MCC

     SUN
  Computer
Workstation*

Data Links

TM4ESS
Switching
Network

 Note: The SUN computer workstation is removed after the 1B is completed installation.

    * Registered trademark of SUN Microsystems, Inc.

Auxiliary
Unit Bus

GenericsEarlierand4E21forDiagramBlockFunctionalProcessor1B2.Figure
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CNIDisk

API

AUI
Interface Bus

1B Processor
Complex

CC

IOP

TrunksTrunks

Data Links

MTCE Channel

Peripheral
Bus

PS

CS

PS Bus

CS Bus

MUP

SSD

MCC

Data Links

tpa 840138/01

TM4ESS
Switching
Network

Computer
Workstation

SUNNote: The           computer workstation is removed after the 1B has completed installation.

* Registered trademark of SUN Microsystems, Inc.

Auxiliary
Unit Bus

SUN*

3B20D/3B21D
APS

3B20/3B21
IOP

GenericsLaterand4E22forDiagramBlockFunctionalProcessor1B3.Figure
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(PS)StoreProgram

3.04 theforprimarilyusedmemorysemiconductorhigh-speedaisstoreProgram
andProcessor1BcontainsstorePrograminstructions.programofstorage 4ESS

callinstoredalsoisdataoftypeThischanged.rarelyisthatdataconfigurationswitch
callandstoreprogramforcabinetsseparatehadthatProcessor1AtheUnlikestore.

cabinet.Processor1Btheinlocatedarestorecallandstoreprogramstore,

(PSB)BusStoreProgram

3.05 duplicatedfullyaisPSBTheCCs.thewithPSstheconnecttousedisPSBThe
itsondataofbits64write,ofbits32address,ofbits29ofconsistsPSBThebus.

signals.controlandreply,

(CS)StoreCall

3.06 usedstore)programto(similarmemorysemiconductorhigh-speedaisstoreCall
data.call-processingchangedfrequentlyanddatatranslationofstoragethefor

following:thetolimitednotisbutincludes,datachangedfrequentlyThe

networkswitchingandtrunksofStatus

progressincalleachforusedterminationsnetworkofRecords

outpulsed)betodigitsandreceiveddigitsas(suchdatacallTransient

tests.diagnosticprogrammedtorelateddataMaintenance

(CSB)BusStoreCall

3.07 duplicatedfullyaisCSBTheCCs.thewithCSstheconnecttousedisCSBThe
itsondataofbits32write,ofbits32address,ofbits29containsCSBThebus.

signals.controlandreply,

(IFB)BusInterface

3.08 transfers.devicetodeviceandblockwordsupportsthatbusI/OanisIFBThe
connectedbetoclients)IFB(calledpackscircuitapplicationnewpermitsIFBThe

controllers,networkandI/OincludemayclientsIFBTheProcessor.1BtheinCCtheto
SSD,theforconnectiontheprovidesIFBThebases.dataandprocessors,adjunct

processor.1BthetoAUItheandMUP,

12Page 1998December
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T
A

P
E

 U
N

IT
S

AUI 0

AUI 1

API 0

DUS 0

DUS 1

API 1

3B20D
APS

IF
B

 0

IF
B

 1
AUB 0

AUB 1

GenericsEarlierand4E21forCommunityUnitAuxiliary4.Figure

(AUI)InterfaceUnitAuxiliary

3.09 (FiguresAPSexistingtheandCCthebetweenconnectiontheprovidesAUIThe
auxiliary1AtheoncurrentlyclientsfollowingthesupportwillAUIThe5).and4

(AUB):busunit

1]APIand0[API(APIs)interfacesprocessorattachedTwo

1].DUSand0[DUS(DUSs)selectorsunitdataTwo

NOTE:
bewillDUSsThe4).Figure(Seegenericsearlierand4E21toapplyDUSsThe

5).Figure(Seegenericslaterand4E22withremovedeffectively

IFB.eachonprovidedbewillAUIanand1),and(0AUBsbothtointerfacewillAUIThe
1BthetocapabilitiesaddingforpathgrowthabetodesignednotisinterfaceThis

IFB.theondirectlyaddedbewillcapabilitiesAdditionalProcessor.

1998December 13Page



6Issue234-301-001,

AUI 0

AUI 1

API 0

API 1

IF
B

 0

IF
B

 1

tpa 840140/01

3B20D/
3B21D
APS

GenericsLaterand4E22forCommunityUnitAuxiliary5.Figure

(SSD)DistributorSignalandScan

3.10 peripheralprocessortheoffunctionSSDthereplacepackscircuitSSDTwo
SSDrequiredtheprovidesSSDTheProcessor.1Atheinframe(PPI)interface

PUBB.andIOP,TUC,DUS,API,units;processorallforpoints

NOTE:
Thegenerics.earlierand4E21toapply(TUC)controllerunittapeandDUSThe

generics.laterand4E22withremovedeffectivelybewillTUCandDUS

(MUP)ProcessorUtilityandMCC

3.11 videoMCCtheforcontroltheprovidesthatsystemmicroprocessoraisMUPThe
MUPthestoresmemoryMUPTheSystem.Utilitytheand(VDT)terminaldisplay

SystemUtilitytheandcode,driverMCCthediagnostics,on-boardsystem,operating
RS-232CfourcontainsandbusinterfacethetoconnectsMUPThecode.MUP-resident

thetoconnectionforprovidedisportEthernetAnVDTs.MCCtoconnectionforports
SUN workstation.computer

14Page 1998December
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(VDT)TerminalDisplayVideoMCC

3.12 functionsdisplayandcontrolprovidesthatterminalcomputeraisVDTMCCThe
CenterControlTechnicaltheassuchsiteremoteaatorswitchtheateither

controlmasterelectromechanicaltheforreplacementaisterminalMCCThe(TCC).
maintenancethetosimilaristerminalMCCTheProcessor.1Atheinusedconsole

providesterminalMCCtheFurthermore,computer.3B20D/3B21Dtheonterminal
switchandprocessorvariousdisplaysandswitch,theandProcessor1Btheovercontrol

orProcessor1BtheofstatethechangetoabilitythetorefersControlattributes. 4ESS
aforcingtooff,oronturnedbetoindicatorancausingfromrangingcomponents,switch

statusprovidingininvolvedfunctionsthetorefersDisplayreconfiguration.processor
andProcessor1Btheofcomponentsvarioustheofindications 4ESS peripheralswitch

equipment.

(API)InterfaceProcessorAttached

3.13 effectivelytousedpackagesoftwareandhardwarecommonaisframeAPIThe
theincomputer3B20D/3B21DduplexatoProcessor1Btheinterconnect

arefacilities(DMA)accessmemorydirectThe(APS).SystemProcessorAttached
transferredeffectivelybecanmessagesinterprocessoranddatathatsointerconnected

andProcessor1BofconsistssoftwarecommonTheprocessors.twothebetween
amaintainandadministerprogramsTheprograms.residentcomputer3B20D/3B21D

link.communicationinterprocessorduplicatedfullyhigh-speed,

(APS)SystemProcessorAttached

3.14 additionalanasusediswhichcomputer3B20D/3B21DaofconsistsAPSAn
3B20D/3B21DaofuseprimaryTheProcessor.1Bthebyprocessorstand-alone

storecallofportionsandstoreprogramforstoragebackupprovidetoiscomputer
assuchfeaturesothersupportsalsocomputer)(3B20D/3B21DAPSsameThememory.

signaling.CCS7

(ADS)SystemDataAuxiliary

3.15 andstoresthatfacilitytapemagneticawithProcessor1BtheprovidesADSThe
reinitialization,systemforusedisfacilitytapemagneticThedata.retrieves

datageneralandupdating,programaccounting,messageautomaticdumps,memory
AUIs.andDUSsviacontrolCCwithinterfacesADSThehandling.
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NOTE:
earlierand4E21toappliesProcessor1BthetofacilitytapemagneticThe

laterand4E22withremovedeffectivelybewillTUCandDUSThegenerics.
generics.

Interface(I/O)Input/Output

3.16 I/OandProcessor1BthebetweeninterfaceanasservesinterfaceI/OThe
theinlocatedterminals 4ESS controlinputtousedareterminalsTheseswitch.

frommessagesstatusandresponsesoutputreceivetoandsoftwaretomessages
forsetsdataasusagespurposegeneralhavealsomayterminalsThesesoftware.

viaprovidedbemayinterfaceI/OTheetc.applications,tuberaycathodeuse,remote
frame.processorI/OorframeI/Oaneither
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DescriptionEquipment4.

Processor1B

4.01 for6FigureinshownareB)and(AarrangementsplanfloorstandardTwo 4ESS
equippedbewillProcessor1BTheProcessor.1Bthetoconvertingswitches

frame.0IO/IOPandPPItheof6-B)(Figureleftthetoor6-A)(Figurerightthetoeither
ofrightthetorelocatedbewillframe0IO/IOPthePPI,theofleftthetoequippedWhen

futureforvacantleftbewillsideeachonlocationframeoneofminimumAPPI.the
lineup.frameeachofrearandfronttheatspace3-footabewillTheregrowth.

(J4A023A)FrameComplexProcessor1B

4.02 7).(Figurecomplextwo-cabinetawithincontainedareProcessors1BDuplex
frame:theoftoptheatbeginningunitsfollowingthecontainscabinetEach

J4A023AGUnitFuse

J4A023AAUnitControlFan

(J4A023AB)UnitBusInterfaceandCC

(J4A023AC)UnitStoreProgramandCC

(J4A023AD)UnitStoreCall

(J4A023AF)UnitFan

(J4A023AH).UnitFilter

4.03 1andwide,inches4feet5high,feet7approximatelyiscomplexcabinettwoThe
conditiontheindicatethatLEDsalarmcontainsbezelThedeep.inches10foot

unit.fuseandsystemcoolingtheof

4.04 CoolingTheunits.control/alarmfanandfantheofconsistsSystemCoolingThe
lowerTheunits.physicaltwoofconsistscomplexProcessor1BtheforSystem

filter.airanandsensors,temperatureairinletfans,speedvariablesixcontainsunit
duplicatedcontainsunitcontrolupperTheframe.theofbasetheinlocatedareThese

Thechannel.airoutleteachforsensorstemperatureduplicatedandcontrollersfan
cabinettheinsidetemperatureskeeptospeedtheadjustsunitcontrolfantheofoutput
isbezeltheonLEDsstatuscoolinglightingforoutputAnlimits.controlthewithin

errorcoolingsendingformatrixSCAN/SDthetointerfaceanaswellasprovided
unit.theofstatusreportingforandmessages
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API IA PCD  * API

ECS  * CS/PS  * IA CC  * IA CC  * CS/PS  * ECS  *

REAR

FRONT

IO/IOP PPI  * GROWTH 1B0 1B1 GROWTH

RIGHT OF PPI AND IO/IOP FRAMES

A. 1B PROCESSOR MOUNTED TO THE 

API IA PCD  * API

ECS  * CS/PS  * IA CC  * IA CC  * CS/PS  * ECS  *

GROWTH 1B0 1B1 GROWTH *  PPI IO/IOP

REAR

FRONT

LEFT OF PPI AND IO/IOP FRAMES

B. 1B PROCESSOR MOUNTED TO THE 

* FRAMES THAT ARE TO BE REMOVED AFTER RETROFIT

ArrangementsPlanFloorStandardProcessor1B6.Figure
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0 1

Fuse Unit

Fan Control Unit

Bus Driver/Receiver
Unit

(3 Codes/12 Packs)

Central Control
&

Interface Bus Unit

(10 Codes/10 Packs)

Central Control
&

Program Store Unit

(15 Codes/16-21 Packs)

Call Store Unit
(3 Codes/7-22 Packs)

Fan Unit

Filter Unit

Fuse Unit

Fan Control Unit

Bus Driver/Receiver
Unit

(3 Codes/12 Packs)

Central Control
&

Interface Bus Unit

(10 Codes/10 Packs)

Central Control
&

Program Store Unit

(15 Codes/16-21 Packs)

Call Store Unit
(3 Codes/7-22 Packs)

Fan Unit

Filter Unit

ComplexProcessor1B7.Figure
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(J5A012A)FrameInterfaceProcessorAttached

4.05 madesystemduplexedfullyaissystem(API)InterfaceProcessorAttachedThe
withProcessor1BtheinterfaceAPIsThe1.and0framesAPIidenticaltwoofup

isAPSThebus.interfaceandinterfaceunitauxiliarybus,unitauxiliarytheoverAPSthe
system.computerduplexedfullyaiswhichcomputer3B20D/3B21Done

4.06 1andwide,inches3feet3andhighfeet7frame,single-bayaisframeAPIThe
APIoneandJ5A004AZ-1DUSonecontainsframeAPIEachdeep.inches6foot

J5A012AA-1.unit

(ADS)SystemDataAuxiliary

4.07 magneticusingsystemhandlingdatamedium-speed,versatile,aisADSThe
andstoragedataslow-speedrelativelyforusedisADSThestorage.tape

subassemblies:followingthecontainscommunityADSThefunctions.retrieval

DUSs

units)logicandcontroltapecalled(alsoTUCs

(TUs).unitsTape

4.08 (DUSpairaasassignedareDUSsTheDUSs.twocontainscommunityADSThe
APIinlocatedis1DUSand0,cabinetAPIinlocatedis0DUS1).DUSand0

auxiliarywithinterfaces1DUSand0,busunitauxiliarywithinterfaces0DUS1.cabinet
frametapeAJ5A002A.frametapeinmountedareunitstapeandTUCsThe1.busunit

supportcanDUSsofpairTheconverter.poweraandunit,tapeoneTUC,onecontains
cannotframetapeaandDUSabetweendistanceTheframes.tape16ofmaximuma

feet.250exceed

NOTE:
4E21toapplyProcessor1BthetoconnectedunitstapeandTUCs,DUSs,The

1BthetoconnectedunitstapeandTUCs,DUSs,Thegenerics.earlierand
generics.laterand4E22withremovedeffectivelybewillProcessor

(J5A006A)FrameInput/Output

NOTE:
everyinnotisframeI/OThe 4ESS office.switching

4.09 1BtheinterfacetorequiredcircuitsthecontainsJ5A006A,frame,I/OThe
theinterminalsinput/outputvariouswithProcessor 4ESS switch.
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4.10 wide,inches2feet2high,feet7frame,single-bayaisframeinput/outputThe
ofnumberthetoaccordingequippedisframeI/OThedeep.inches6foot1and

bemustarrangementplanfloorfixedainframeI/OAnused.terminalsinput/output
unitinput/outputEachunits.controlpowertwoandunitsinput/outputtwowithequipped

frameI/OequippedfullyaThus,controllers.eighttoonefromandselectorahas
channels.input/output16provides

(J5A006C)FrameProcessorInput/Output

4.11 aprovidetorequiredcircuitsthecontainsJ5A006C,frame,IOPThe
input/outputvarioustheandProcessor1Bthebetweeninterfaceprogrammable

theinterminals 4ESS switch.

4.12 foot1andwide,inches2feet2high,feet7frame,single-bayaisframeIOPThe
input/outputofnumberthetoaccordingequippedisframeThisdeep.inches6

bemustarrangementplanfloorfixedProcessor1BainframeIOPAnused.terminals
becanunitlogicIOPEachunits.powerIOPtwoandunitslogicIOPtwowithequipped

cancommunitymicroprocessorEachcommunities.microprocessortwowithequipped
aThus,required.asperipheralsunitlineeighttoupwithcommunicatetoequippedbe

theofcapacitythedoublechannels,input/output32providesframeIOPequippedfully
frame.input/output

(J5A006D)FrameProcessorInput/Output

4.13 1BtheinterfacetorequiredcircuitsthecontainsJ5A006D,frame,IOPThe
theinterminalsinput/outputvariousthewithProcessor 4ESS Thisswitch.

thebetweeninterfacesinput/outputincludes 4ESS arewhichsystemsotherandswitch
sets.datavia

4.14 foot1andwide,inches2feet2high,feet7frame,single-bayaisframeIOPThe
andnumberthetoaccordingequippedisframeThedeep.inches6

thebyrequiredchannelsinput/outputtheofcharacteristics 4ESS frameIOPAnswitch.
input/outputtwowithequippedbemustarrangementplanfloorfixedProcessor1Bain

unitlogicIOPEachunit.filteroneandunits,logicprocessorinput/outputtwounits,bus
Acommunity.microprocessoroneandcontrolleraccessmemorydirectaofconsists
eachtoaddedbemaycontrollerunitperipheralaorcommunitymicroprocessorsecond

controllerperipheraleachandcommunitymicroprocessorEachprocessor.input/output
equippedfullyaThus,channels.input/outputeighttoupaccommodatecancommunity

channels.input/output32providesframeIOP
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TerminalDisplayVideoMCC

4.15 andcontrolprovidesthatterminalcomputeraisterminaldisplayvideoMCCThe
Technicaltheassuchsiteremoteaatorswitchtheateitherfunctionsdisplay

electromechanicaltheforreplacementaisterminalMCCThe(TCC).CenterControl
maintenancethetosimilaristerminalMCCTheProcessor.1AtheinusedMCC

computer.3B20D/3B21Dtheonterminal

4.16 Therepack.circuitMUPthroughProcessor1BtheinterfacesterminalMCCThe
ainoperatesMUPotherThetime.aatactiveMUPoneonlywithMUPstwoare

porteachwithportsMCCfourhasMUPEachmode.nonmatchingspare,warm
aslongasoperationalisportEachMUP.othertheonportcompanionatoparalleled

baud9600duplexfullainindependentlyoperateportsfourAllactive.isMUPone
toandportsfourallfrommessagedifferentareceivetoableisMUPactiveThemode.

simultaneously.ports,fouralltomessagesdifferentfourtransmit

4.17 colorMCCtheonpagesviapresentedisinformationdisplayandcontrolMCC
areTherecommands.pokeandindicatorsofconsistspageEachmonitor.

thetocorrespondingcommandpokeaenteringbyselectedarethatpagesMCCvarious
thatpageInterfaceActionEmergencytheisexceptionThepage.eachofnumberpage

thedepressingbyselectedis DISPEA ofdescriptionafor5.41paragraph(seekey
1BtheinentitiesaboutinformationconveypagesMCCtheonIndicatorspage).each

andProcessor 4ESS itemuniqueandnameagivenisindicatorEachperipheral.switch
differentofoccurrencetheindicatetotextorcolorchangeindicatorsManynumber.

stateuniquetheindicatecombinationstextandcolorvariousTheseswitch.theinevents
statustheconveytointendedisindicatoreachofcolorbackgroundTheindicator.theof

maketoneedthebyconstraintedgenerallyarecolorsforegroundTheindicator.theof
readable.indicators

4.18 theFollowing CMD: theenteringbyenteredarecommandspoketheprompt,
thefromcomespoketerm(thecommandeachforvaluenumericunique

1AtheinusedMCCelectromechanicaltheonkeyadepressingofdescription
Processor).

SystemUtility

4.19 thewithinterfacesthatsystemdisplayvideointeractiveanisSystemUtilityThe
fordevelopmentproductbyusedprimarilyisItMUP.thethroughProcessor1B

for(FST),testsystemfactoryforusedalsoisSystemUtilityThetesting.anddebugging
bootingaasusedbecanSystemUtilityTheretrofit.forandinstallation,Processor1B

duringtestingstand-aloneforsubstituteIOPanandsource,diagnosticadevice,
installation.

4.20 aisSystemUtilityThe SUN viaMUPthetoconnectsthatworkstationcomputer
Theport.Ethernetan SUN 600withininstalledbemustworkstationcomputer

Processor.1Btheoffeetcable
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4.21 followingThenoninterfering.orinterferingeitherarefunctionsSystemUtility
interfering:consideredarefunctions

registersormemoryofWriting

instructionsofsequencetheAltering

executionprogramresumingandStopping

disk3B20D/3B21DormemoryfromortoOverwrites/dumps

non-interfering(GULP)ProgramUtilityGeneric

ofoutputandInput 4ESS messagesI/Oswitch

capabilities.Boot

Processor:1BthetononinterferingconsideredarefunctionsfollowingThe

memoryorregistersProcessor1BReading

registersclientIFBReading

dataoraddressofMatching

Tracing

bases.dataSystemsUtilitythetoAccess
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DescriptionFunctional5.

General

5.01 andunitsbetweenconnectionswithdiagramsblockare9and8Figures
thetoconnections 4ESS thetoconnectionsshows8Figureperipheral.switch

todueDUSthetoconnectionnoshows9Figuregenerics.earlierand4E21forDUS
Processor1BshownotdofiguresThesegenerics.laterand4E22inremovalDUS

theofcontentsfunctionalthearefollowingThecircuits.alarmpower-relatedandpower
complex:Processor1B

CCsDuplicated

communitystoreProgram

communitystoreCall

interfaceunitAuxiliary

networksbusexternalandInternal

distributorsignalandScan

processorutilityandMCC

terminaldisplayvideoMCC

units.Fan

5.02 Processor1BtheinequipmentothertheofcontentsfunctionalarefollowingThe
community:

processor(attachedmemorydiskmagneticofconsistingcommunityunitAuxiliary
selector)unit(datamemorytapemagneticandsystem)

capability.interfaceInput/output
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RS232

ETHERNET

     TO
DATAKIT

TO UTILITY
SYSTEM

(SUN WORKSTATION)

TO IO/IOP
& PUBB

TO CABINET  0,
IO/IOP, API, DUS,

& PCD

AUB 0

AUB 1

MUP 0 SSD 0 AUI 0 AUI 1 SSD 1 MUP 1

IFB0

IFB1

PU BUS 0

PU BUS 1

GCP

CC (0) CC (1)

GCP CROSSOVERS

INTERRUPT CROSSOVERS

STATE AND PC CONTROL

CLOCK CROSSOVERS

MAINTENANCE MATCHERS

PS BUS 0

PS BUS 1

CS BUS 0

CS BUS 1

CS
EVEN
UNITS

PS
EVEN
UNITS

PS
ODD

UNITS

 CS
ODD

UNITS

GCP TO PUBB,
API, & DUS

CABINET 0 CABINET 1

TO PUBB,
API, & DUS

TO CABINET  1,
IO/IOP, API, DUS,

& PCD

TO API 0
& DUS 0

TO API 1
 & DUS 0

Earlierand4E21forDiagramBlockFunctionalComplexProcessor1B8.Figure
Generics
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RS232

ETHERNET

TO MCC
TERMINAL

TO IO/IOP
& PUBB

AUB 0

AUB 1

MUP 0 SSD 0 AUI 0 AUI 1 SSD 1 MUP 1

IFB0

IFB1

PU BUS 0

PU BUS 1

GCP

CC (0) CC (1)

GCP CROSSOVERS

INTERRUPT CROSSOVERS

STATE AND PC CONTROL

CLOCK CROSSOVERS

MAINTENANCE MATCHERS

PS BUS 0

PS BUS 1

CS BUS 0

CS BUS 1

CS
EVEN
UNITS

PS
EVEN
UNITS

PS
ODD

UNITS

 CS
ODD

UNITS

GCP

CABINET 0 CABINET 1

tpa 840139/01

TO CABINET  0,
IO/IOP, API,

& PCD

TO API 0 TO API 1

TO CABINET  1,
IO/IOP, API,

& PCD

TO UTILITY
SYSTEM

WORKSTATION)

*Registered trademark of Sun Microsystems, Inc.

(SUN* COMPUTER

TO PUBB,
API

TO PUBB,
API

Laterand4E22forDiagramBlockFunctionalComplexProcessor1B9.Figure
Generics
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5.03 withinterfacesCCTheProcessor.1BtheofhubtheformframesCCDuplicated
theforfunctionsprocessingtheperformsandbus;IFBandPUB,PSB,CSB,the

associatedthesupporttowritteninstructionsofsetaexecutesCCTheProcessor.1B
storeprogramtheinprimarilystoredareinstructionsThesesystem.switching

1-MWthereflectingMCODEbyarrangedismemoryProcessor1BThecommunity.
CSandmemoryofMW2containsstoreProgrampack.circuitmemorytheofdensity

featureStoreProgramExtendedGeneric4E22Thememory.ofMW5contains
CallExtendedGeneric4E21thewhilememoryofKW-64MW1additionalanprovides

fullyareCSsandPSsThememory.ofMW14additionalanprovidesfeatureStore
datatemporaryorpadscratchawithCCtheprovidescommunityCSTheduplicated.

torelateddatashort-termrelativelyofstoragetheforusedareCSsThearea.storage
(fordataoffice-dependentsemipermanentcontainalsoCSsTheprocessing.call

initialtheduringmemoryPSofwords80KloadsROMbootThetranslations).example,
Initialization0.blockPSastoreferredcommonlyisThisrecovery.pumpingaofphase

PSwithinresidemustpump,memoryfullthetopriorneededcodesreconfigurationand
0.block

5.04 andAPSviafacilitiesstoragetapeanddiskmagnetictoaccesshasCCThe
storeprogramorCStotapeordiskfromtransferredbecandataofBlocksADS.

forbackupaasusedisstoragediskmagnetictheNormally,IFB.andAUIthevia
tousedistapeMagneticdata.andprogramsdisk-onlyandCSs,stores,program

trouble-locatingperformtoandfailures,diskofcaseinProcessor1Btheinitialize
referrediscapabilitymagnetic-tape-storageThefunctions.libraryand(TLP)procedures

.ADStheasto

NOTE:
unitstapeandTUCs,DUSs,Thegenerics.earlierand4E21toappliesADSThe

laterand4E22inremovedeffectivelybewillProcessor1Bthetoconnected
bewillgenericsearlierand4E21inADSthewithdoneFunctionsgenerics.

generics.laterand4E22infacilitiesstoragetapeAPSthewithperformed

5.05 theviasystemswitchingperipheralthewithcommunicatesProcessor1BThe
bus.unitperipheral

5.06 theovercontrolmanualexercisetoprovidedareterminalsI/OofnumberA
monitoringtroubleshooting,maintenance,forusedareterminalsThesystem.

Processor1BthewithinterfaceterminalsI/OThesedata.officeupdatingandpurposes,
orI/OthetodirectlyconnectedbecanterminalsI/OTheframe.IOPorframeI/Othevia

whenexistconditionsfollowingThesets.dataofpairaviaindirectlyorframe,IOP
directly:connectedareterminals

anwithinterfacedwhenfeet200exceedcannotdistancecableInterconnection
frame.I/O

anwithinterfacedwhenfeet500exceedcannotdistancecableInterconnecting
frame.IOP
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ofpairaviaconnectedareterminalsmet,becannotspecificationstheseifHowever,
thebetweendistancecableinterconnectingtheused,aresetsdataWhensets.data

equipagethegeneral,Infeet.50exceedcannotframeIOPorframeIOtheandsetdata
office-engineered.issetsdataof

5.07 andcontrolprovidesthatterminalcomputeraisterminaldisplayvideoMCCThe
MCCThesites.remoteatorswitchtheattechnicianstofunctionsdisplay

Processor.1AthewithusedconsoleControlMastertheforreplacementaisterminal
thewithusedterminaltheonscreenstosimilar"pages"asarrangedaredisplaysThe
1BtheofconditionoperatingthedisplaycanterminalMCCTheAPS.3B20D/3B21D

MUPThefunctions.systemcertainofcontrolmanualpermitalsoandProcessor
terminal.MCCtheforcontroltheprovides

5.08 1BotherandCCsthebetweenbusescommunicationtheshows8Figure
units.peripheralsystemswitchingtheandCCsthebetweenandunits,Processor

Underreliability.processoroflevelhighamaintaintoduplicatedarebusesThese
busactivetheasdesignatedispairduplicateaofbusoneconditions,operatingnormal
andactivethetoassignedarebusesThesestandby.theasdesignatedisothertheand

communicatetousedarebusesbothpossible,Wheneverrespectively.CCs,standby
orunitsProcessor1Bduplicatewith 4ESS afailure,busaofeventtheInswitch.

systemofcontrolCCs—underthefailure,unitperipheralaorfailure,unitprocessor
anmaintaintochangesconfigurationbusandCCappropriatesoftware—make

system.operating

5.09 bus,writealeads,signalcontrolofconsists8FigureinshownbusestheofEach
thewithbuses,addressandreply,Write,bus.addressanandbus,replya

oneanyinunitsalltoparallel-connectedeacharebus,unitauxiliarytheofexception
Thecommunity.theinunitsthetoCCsthefromdatacarrybuseswriteThecommunity.

busaddressTheCCs.thetobackunitsvariousthefromdatacarrybusesreply
addressthisofPartcommunity.ainunitsthetoCCsthefromdataaddressforwards

unittheidentifies(MCODE)codeenableThefield.codeenableanofconsistsdata
addressotherunit,memoryaisaccessedunittheWhenCC.thebyaccessedbeing

thespecifiesalsodataAddresswritten.orreadbetolocationmemorytheidentifiesdata
willunitthewhichinmodethedesignatesandperformedbetooperationoftype

thetodataaddresstransmitalsocanbusunitauxiliarythetoconnectedUnitsoperate.
andtape,ordiskbetweentransferredisdatawhenrequirediscapabilityThisCC.

andstoretheidentifiestransmitteddataaddressThestore.callorstoreprogram
written.orreadbetoisdatathewherelocationmemory

5.10 theisProcessor1AtheonavailablenotandProcessor1BtheonofferedbusA
device-to-andblockassuchfeatureswithbusI/OanprovidesIFBTheIFB.

toconnectedclientsonlythepresentlyareAUIandSSD,MUP,Thetransfers.device
simplex16orduplex8ofadditiontheallowtoslotsframesparehasIFBTheIFB.the

future.theinetc.)devices,memoryprocessors,(adjunctclients
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5.11 clients:itstoservicesfollowingtheoffersIFBThe

DMA:Word orPS,anditselfbetweentimeaatwordsingleatransfersclientA
CS.

DMA:Block seriesaforCSorPSeithertoaccessexclusivegrantedisclientA
cycle.eachtransferredbecanwordOnecycles.contiguousof

Client:toClient onclientanotheranditselfbetweenwordstransfercanclientA
IFB.samethe

(MMIO):I/OMappedMemory anditselfbetweenwordstransfercanCC1BThe
memoryRegularspectrum.address1BtheinappearregistersClientclient.any

MMIO.forusedareinstructionsreference

Interrupt/Interject: interjectoflevelstwoorservice,interruptrequestcanclientA
CC.1Bthefromservice

DMA,wordinitiatecannotItclients.IFBthewithMMIOinitiateonlycanCC1BThe
blockDMA,wordinitiateonlycanclientsIFBTheI/O.client-to-clientorDMA,block

MMIO.initiatecannottheyI/O;client-to-clientorDMA,

5.12 1BthebetweenconnectiontheprovidetousedisthatclientIFBanisAUIThe
Processor1AexistingTheclients.AUBProcessor1AexistingtheandProcessor

andAPSthetoconnectiontheprovidesAPITheDUS.theandAPItheareclientsAUB
thetointerfaceanprovidesTUCTheTUC.thetoconnectiontheprovidesDUSthe

ADS.theastoreferredareframestapeandTUC,DUS,Theframes.tapemagnetic

5.13 twosupportsProcessor1BThe4.FigureinshownisinterconnectionAUIThe
IFB1.onlocatedisAUI1andIFB0onlocatedisAUI0TheIFB.eachononeAUIs;

packs.circuitdriver/receiverthethrough1)and(0AUBsbothtoconnectedisAUIEach
eachtoattachedDUSandAPIanisThereDUSs.twoandAPIstwosupportsAUIThe

are1DUSand1API0;AUBononlyaccessibleare0DUSand0APITheAUB.
matethetime;givenanyatactiveisDUSorAPIoneOnly1.AUBononlyaccessible

spare.warmaasfunctionsunit

NOTE:
toapplyProcessor1Bthetoconnecteddrives)tapeand(DUS,TUC,ADSThe

effectivelyaredrivestapeandTUC,DUS,Thegenerics.earlierand4E21
generics.laterand4E22inremoved
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5.14 capabilities:IFBofsubsetfollowingthesupportsAUIThe

(a) MMIO: bits32writeorreadcanMMIOTheIFB.theonMMIOsupportsAUIThe
tointerfacingeasetobits24containregistersmostHowever,AUI.theindataof

APS.the

(b) DMAWord anbyinitiatedisDMAwordEachDMA.WordIFBsupportsAUIThe:
diagnosticunderexceptownitsonDMAinitiatecannotAUITheclient.AUB

wordeachbits,32fullaofconsistsIFBthetointerfaceAUItheAlthoughcontrol.
occursThisbyte.uppertheinzeroswithdataofbits24onlytransfersDMA

theonwidthsdataandaddressThebits.24ofconsistsbusdataAUthebecause
bewilltransactionsDMAforcapabilityaddressingThemodified.benotwillAUB

addressupper8-bitanbyspecifiedbewill22-29bitsaddressIFBThebits.22
transfersanybeforeCCthebyinitializedbemustandAUI;theinlocatedregister,

place.takecan

(c) Interrupt/Interject: IFBTheinterjects.andinterruptsbothsupportsAUIThe
AUBwithassociatedareInterjectsMaintenanceinterrupts.generateerrors

clients.byrequestedbeonlycaninterjectsOperationalerrors.andclients

(d) (GCP):PulseControlGenerated GCPareceivecanAUItheclient,IFBanAs
alsoAUITheAUB.andIFBassociateditsbothfromitisolateswhichsignal,

originatingoperation,GCPthetoresponseInclients.AUBofGCPtheallows
AUI.thebyontolatchediswhichresponseasendsclientAUtheCC,thefrom

MMIO.viaresultthereadthencanCCThe

(e) DMA:BlockNo theIFB),theto(comparedAUBtheofspeedslowthetoDue
DMA.BlockIFBsupportnotdoesAUI

(f) Transfer:Client-to-ClientNo AUBcurrenttheinprovisionnoisthereSince
totransferssupportnotdoesAUIthetransfer,client-to-clientaspecifytoprotocol

clients.IFBother

5.15 signalandscanrequiredtheprovides(SSD)distributorsignalandscanThe
scan162providespackcircuitSSDTheunits.processorallforpointsdistributor

specialtheprovidepointsSSDForty-eightpoints.(SD)distributorsignal158andpoints
IFB.theofclientMMIOanisSSDThecabinet.1Bthetoexternalunitswithinterfaces

andIOP0,TUC0,DUS0,API0,anditself;exceptunits,1BoddallhandlesSSD0The
TUC1,DUS1,API1,anditself;exceptunits,1BevenallhandlesSSD1TheSSD1.

SSD0.andIOP1,

NOTE:
effectivelyareTheygenerics.earlierand4E21toapplyTUCandDUSThe

generics.laterand4E22inremoved

30Page 1998December



6Issue234-301-001,PracticesTechnologiesLucent

5.16 Processor.1BtheinMUPstwoareThereMUP.thebycontrolledisMCCThe
mode.sparewarmainoperatesMUPotherthetime;aatactiveisMUPoneOnly

businterfaceareandCCthefromindependentlypoweredareMUP1andMUP0The
link.asynchronousRS232theviaisMCCandMUPsbetweenCommunicationclients.

aprovidesandMUP,theconfigureandmonitortoCCtheallowsIFBThe
control.diagnosticandrecoveryfaultMUPforpathcommunication

5.17 7-bitawithalongconfigurationaddressbase23-bitausesProcessor1BThe
TARthewithcombinedaddressbaseThe(TAR).RegisterAccessTransition

performsCC)theof(partarbitermemory-busTheaddress.30-bitaproducesregister
ROM,bootPS,CS,accessingCCtheforselectionsmemory-busanddecodingaddress

30-bitthetakesarbitermemory-busThePS.orCSaccessingIFBtheforandIFB;or
storethetoaddress29-bitasendsthenanddecodingaddresstheperformtoaddress

isandcommunitystoreactivethedecodetousedis29bitAddresscommunity.
KLW22onresidesfunctionarbitermemory-busThedecoding.theofpartasabsorbed

theforpackcircuitKLW122aneedsfeaturePSETheaddress).(bus-nodepackcircuit
ROM,bootPS,CS,theeithertoaddressesCCdirectsarbiterThearbiter.memory-bus
ThePS.orCStheeithertoclientIFBthefromreceivesitaddressesdirectsItIFB.or

respectivetheirofdensity1-MWthereflectingMCODEbyallocatedareCSandPS
andPSofMW2duplicatedfullyacontainwillcomplexProcessor1BThepacks.circuit

1MW-64KWduplicatedaincreasefurthercanfeaturesexpansionMemoryCS.ofMW5
bewillROMbootandBB,MMIO,forspectrumaddressTheCS.of14MWandPSof

C.)Table(Seespectrum.1Btheofaddressupperthe
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StructureBus

5.18 identifiedareTheybuses.astoreferredareinterfacesProcessor1BmajorThe
Processor,1AthefromovercarryaAUB,TheIFB.andCSB,PSB,PUB,theas

1-wayseparatecontainbusesfollowingTheclient.IFBanAUI,thetoconnects
data:specificcarrytoassignedarewhichbusessubordinate

PSBs:andCSBstheincontainedBuses(a)

busAddress

busWrite

bus.Reply

IFB:theincontainedBuses(b)

busControl

busAddress

bus.Data

PUB:theincontainedBuses(c)

busaddressEnable

busWrite

busReply

bus.Control

AUB:theincontainedBuses(d)

busAddress

busWrite

busReply

busaddressStore

bus.Control

5.19 busastoreferredarebusesTheduplicated.fullyisbusesmajorfivetheofEach
programandbus,storecallbus,unitperipheraltheofcasetheIn1.busand0

theIncommunity.theirinunitsalltoconnect1)busand0(busbusesbothbus,store
itsinclientsthetoconnectsonlybutCCs,bothtoconnectsIFBeachIFB,theofcase
ononeplacingbytolerantfaultmadebemayclientsIFBTherefore,1).or(0frameCC

thealltoconnectnotdo1and0busesunitauxiliary4,FigureinshownAsIFB.each
units.auxiliary
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5.20 assignedarebusesstorecallandstore,programunit,peripheralduplicatedThe
busactiveanas1)busor0(busbusestheofonedesignatesCCTheCC.theby

alsoCCtheconditions,operatingnormalDuringbus.standbyaasothertheand
byusedarebusesstandbyandactiveTheconfiguration.active-standbythisinoperates

itbuses,andequipmentduplicatedofBecauserespectively.CC,standbyandactivethe
beonlycanDatadata.exchangetousesequipmentthatpaththecontroltoimportantis

bussametheoncommunicatingaretheywhenunitstwobetweentransferredeffectively
independentlyProcessor,1Btheofuniteachinflip-flops,selectBus1).busor0(bus

areflip-flopsTheseCC.thewithcommunicatewillunitthatwhichoverbustheselect
1)busor0(busbuswhichdesignatetousedareflip-flopsselectBusCC.bycontrolled

standby.iswhichandactiveis

5.21 ofconsistinterfacesinternalProcessor1Bbuses,majorfivethetoadditionIn
ofunitsotherandCCthebetweenconnectleadsTheseleads.dedicatedmany

signals.timingandcontrolcarryleadsTheseProcessor.1Bthe

5.22 thatpackscircuitdistributorsignalandscanthefromleadsalsoareThere
cabinetsProcessor1Bthewithinareleadstheseunits;processoralltoconnect
distributorsignalandscanthetoconnectleadsThesecabinets.1Bthetoexternaland

powerthemonitorleadsscanThepacks.circuitdistributorsignalandscantheofpoints
tomeansaprovideleadsSDThecircuits.controlpowerprocessorallofpointsmonitor

circuits.controlpowerprocessoralloflampsACKandOSthecontrol

StructureAddress

5.23 fivetheofeachtoconnectedisunitonethanmoreProcessor,1BtheWithin
1BthewithinbusaonunitparticularaaccesstousedmethodThebuses.major

aresystemsusingtheinunitsPeripheralenabling.codedastoreferredisProcessor
enabling.codedusingaccessedalso

5.24 CCthebyaccessedbetouniteachscheme,enablingcodedProcessor1BtheIn
MCODE.ancalledisnamecodedthisCS,orPSForname.codedaassignedis

5.25 configurationregisterTAR7-bitawithalongaddressbase23-bitausesCCThe
bus.storeprogramandbusstorecalltheonunitswithcommunicatingwhen

5.26 5fromexpandedbetoProcessor1BtheenablesfeatureXSgeneric4E21The
theprovidesadditionallyfeatureThisbay.uniteachonCSofMW19toMW
XSThe(octal).5777777777to4000000000addressfromaccessMMIOExtended
8-KWcontiguouseightareTheretechnique.addresswindow-mappingausesfeature

foraddressThetranslation.addressdataperformenabled,whenwhichwindows,size
arewindows8-KWtheofEachtranslated.notarewordsdataandfetchesinstruction
CSwithinlocatedarewindows8-KWTheregister.window-pointerawithassociated
withinfallsaccessstoretheifgeneratedareaddressesdataTranslated1776.MCODE

inregisterwindow-pointertheofcontentsThewindows.possibleeighttheofone
30-bitdesignatednewaformulatewillbitsaddress13originallowerwithcombination

oftypeMMIOorCSeitherasconfiguredbecanregisterswindow-pointerTheaddress.
access.

1998December 33Page



6Issue234-301-001,

5.27 toMW2fromexpandedbetoProcessor1Btheenables(4E22)featurePSEThe
atocommunityCSafrom1777MCODEreallocatedfeatureThisKW.-64MW3

community.PS

5.28 other,theorOneother.eachupondependentnotarefeaturesPSEandXSThe
upgrade.featurememoryanforselectedbemaybothor

5.29 usingbyclientsIFBaddressesdirectlyProcessor1Bthebus,InterfacetheFor
spectrum.addressProcessor1BtheinappearregistersclientIFBTheMMIO.

clientsDMAwithIFBTheMMIO.forusedareinstructionsreferencememoryRegular
ofblockatransferortimeaatwordsingleatransferandCS,orPSaddressdirectlycan

cycle.eachtransferredwordonewithwords

5.30 writeandreadtoCCtheformeansaprovidesalsoschemeaddressingThis
indicatewhichflip-flopsofconsistregistersTheseCC.eachwithinregisters
generatorparityandselectionbusconditions,errorassuchconditionsstatusgeneral

usingaccessedallarestoresprogramandstorescalltheinlocationsStorageoutputs.
particulareachwithspecifiedaddressuniqueTheinstructions.oftypesamethe

register.internalorcommunitymemoryappropriatetheaccessesinstruction

5.31 spectrum.addressProcessor1BtheofcompositiontheshowCandBTables
activetheinpointsinternal-controlidentifiesCCactivetheforrangeaddressThe
pointscontrolinternalidenticaltheidentifiesCCstandbytheforrangeaddressTheCC.

pointsinternal-controlidentifiesCCsbothforrangeaddressTheCC.standbythein
step.inrunningareCCstheifsimultaneouslyCCsbothinaccessedarewhich

ProtectionWriteMemory

5.32 addressProcessor1Btheassignments,spectrumaddressthetoadditionIn
Theareas.nonprotectedthreeandprotectedfourintodividedisspectrum

and(LPA)areaprotectedlowerregisters:boundarytwobydefinedareareasprotected
and1770-1773MCODEstoequallyapplyregistersThe(UPA).areaprotectedupper

iswhichspectrum,addressextendedTheaddress.theof22bitignoringby1774-1777
4-KWtorestrictedareregistersTheseunprotected.is1770,MCODEbelow

securestorethewithwrittenbemayUPAandLPAbyprotectedMemoryboundaries.
exceptoperationaccessmemoryanywithwrittenismemoryUnprotectedorder.(SS)

ormemoryunprotectedinto"SS"anExecutingorder].(S)storetheexample,[for"SS"
(D-level)violationrangeaddressprotectedainresultsmemoryprotectedinto"S"an

UPAandLPAtheofindependentlywritemayDMAandordersMaintenanceinterrupt.
remaintodefinitionsareaprotectionallowsfeatureXSgeneric4E21Theboundaries.

andXStoaccessthatensuringaswellas1770-1777;MCODEswithinsamethe
memoryMMIOExtendedandXSTheprotected.beneverwillmemoryMMIOExtended

memorythesesinceboundaries,LPAorUPAforcheckedneveraretransactions
1770-1777.MCODEsinnotareregions
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5.33 containedcircuitrywrite-protectbybocks4-KWinprotectedbealsomayMemory
iscircuitrywrite-protecttheofAdministrationpacks.circuitPSandCStheon
theofrangememorytheOnceorders.maintenancespecialthroughsoftwarebydone

writesanyallowed,areinhibitsCCcorrespondingtheandprotectedasmarkedisstore
interrupt.error)store(internalD-level/E-levelageneratewillareathatto

Processor1B

5.34 theofelementsfunctionalprimarytheareCCsduplicated8,FigureinshownAs
majorfivetheviaunitsProcessor1BallwithinterfaceCCsTheProcessor.1B
whichcapabilityprocessingitswithProcessor1BtheprovideCCsThesystems.bus

acontroltoprocessortheenables 4ESS switch.

5.35 programthethroughstorescallandstoresprogramaccessdirectlyCCsThe
theseinstoreddataandinstructionsprocessCCsThebuses.storecallandstore

words,32-bitseparateofconsistdataandinstructionsprogramThesememories.
length.inwordssuchtwooronebecaninstructionsprogramTheparity.excluding

5.36 thewithincircuitsTimingns.166.67iscycleoperatingCCtheofdurationThe
phasescalledintervals20.833-nsseparate8intodivisionfurtheraprovideCC

identifytousedaredesignationsintervalTheseT7).throughT0aredesignated(phases
1BtheinunitsothertoappliedareandCCtheatoriginatewhichpulsescontroltiming

conventionnamingabyidentifiedarepulsesTimingsynchronization.forProcessor
to"T"atransition,signalleadingtheoftimetheindicatetonumberawithbeginswhich

transition,trailingtheoftimetheindicateswhichnumbersecondaTransition,indicate
iswhichclockmaintheisexampleAnsignal.theofpolaritytheindicateto1or0aand

polarityTheT4.timeatlowgoesandT0timeathighgoessignalThis0T41.designated
istransitionsignaltrailingthethateventtheinsignalinvertedanshowcanindicator

2T60).example,(fortransitiononetozerotheasneeded

5.37 ns.166.67iscycleoperatingstoreprogramandstorecalltheofdurationThe
32-bitonewithrepliesstoreCallwords.32-bittwowithrepliesstoreProgram

fetchsinglearequirestoreprogramofoutexecutedinstructionslongTherefore,word.
accessesstoretworequirestorecallfromfetchedinstructionsLongns.166.67ofcycle

fetchThisqueue.fetchainplacedareinstructionsFetchedns)333.34orns166.67x(2
indexing/executiontheofaheadgettoprocessfetchinginstructiontheallowsqueue

receivedDataquantity.bit32aholdingeachregistersfiveisqueuefetchTheprocess.
pairs.inregisterqueuefetchtheintoloadedisbits)(64busreadstoreprogramtheon

fetchtwowithwords,singleasreceivedarestorecallfromcomingInstructions
executesnormallyCCTheinstruction.longaacquiretonecessarybeingoperations

instoredareprogramsspecial-usehowever,store;programfromobtainedinstructions
CC.thebyexecutedandaccessedbealsocanwhichstorecall
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(Note)LayoutMemoryProcessor1BB.Table

DescriptionUseMemoryTypeRangeAttributesRangeAddress
(4E22)CSWindow———0000000000-1777777777

PSFuture———2000000000-2377777777
MMIOExpanded———2400000000-3777777777

(4E22)MMIOWindow———4000000000-5777777777
MMIOExpanded———6000000000-7737777777

Protected-UsageHighDATALCSP(B&N)A147740000000-7740027777
Unprotected-UsageHighBSSLCSUNA147740030000-7740037777

OverflowUNA14BSSLCSUNA217740040000-7740047777
COMPOOLUnprotectedBSS*LCSUNA217740050000-7742117777

EngineeredODABSS*LCSUNA217742120000-7747177777
AreaLibrary

35)KCODE(CS
TEXTLCSPNA217747200000-7747377777

PBAC/PBAL
37)&36KCODEs(CS

DATALCSPBA217747400000-7747777777

TextPSTEXTPSPBA227750000000-7753777777
7754000000-7754237777
7754000000
7754017740

7754020000

AreaPump80K
TableVectorofBeginning

ExecuteUtilityofBeginning
Table

HandlersInterruptBonded

TEXTPSPBA22

PNA-Nonzero
PNA-Zero

DataRecoveryFaultDataPS7754400000-7754422677

AreasPagingHolePSCore-Page7754422700-7754507777
TextPSTEXTPSPBA227754510000-7757777777

UCSProtectedDATAUCSPN237760000000-7760027777
ODAUnprotected
COMPOOLUnprotected

EngineeredODA

BSSUCSUN237760030000-7772357777

ODA-TranslationDATAUCSPB23
Backed(Protected,PSBX

Text)Executed
TEXTUCSPB237772360000-7773577777

#0PointerWindowXS-XA1WA0HoleUCSXSCore7773600000-7773617777
#1PointerWindowXS-XA1WA1HoleUCSXSCore7773620000-7773637777
#2PointerWindowXS-XA1WA2HoleUCSXSCore7773640000-7773657777

7773660000-7773677777 XSCore UCS Hole #3PointerWindowXS-XA1WA3
table.ofendatfootnotesandnotesSee
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(Contd)(Note)LayoutMemoryProcessor1BB.Table

DescriptionUseMemoryTypeRangeAttributesRangeAddress
#4PointerWindowXS-XA1WA4HoleUCSXSCore7773700000-7773717777
#5PointerWindowXS-XA1WA5HoleUCSXSCore7773720000-7773737777
#6PointerWindowXS-XA1WA6HoleUCSXSCore7773740000-7773757000
#7PointerWindowXS-XA1WA7HoleUCSXSCore7773760000-7773777777

StoreProgramTEXTPSEPB237774000000-7777577777
MMIOclientIndividual

O’(37600000)+(O’(1777)
slot#)IFB

INTMMIO—7777600000-7777657777

UnusedINTMMIO—7777660000-7777667777
MMIOforRegionRelocationINTMMIO—7777670000-7777670377

UnusedINTMMIO—7777670400-7777677777
ROMBOOTINTROM—7777700000-7777767777

UnusedINTBB—7777770000-7777775777
BusBufferCCActiveINTBB—7777776000-7777776377

BusBufferCCStandbyINTBB—7777776400-7777776777
BusBufferInvalidINTBB—7777777000-7777777377
BusBufferInternalINTBB—7777777400-7777777777

Note:
StoreCallLower=LCSProtected=P
StoreCallUpper=UCSLPA/UPA)(viaUnprotected=U†
AssemblerDataOffice=ODABackedDisk=B

I/OMappedMemory=MMIOAddressableAUB/API=A
Access)(IFBbackedNon-disk=N

translatorsODACommon=PBACAddressable14-bit=14
tables,andPrograms=PBALAddressable21-bit=21

populatedloaderAddressable22-bit=22
dataUninitialized=BSSAddressable23-bit=23

dataInitialized=DATAReservedInternalCC=INT
codeExecutable=TEXTAddresses

ExpansionStoreProgramPSE=

whichUCS,inareaBSSthethanvaluablemoreareareasBSSThese*
first.allocatedbeshould

protection.store-writetheviaprotectedbenotmayormayareaThis†
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DesignationsMCODEProcessor1BC.Table

CommunitiesRange)O’(Address(4E19)MCODE(4E21MCODE
Later)and

(4E21CSWindow0000000000-1777777777
Later)and

—0-377

—400-477 PSFuture2000000000-2377777777

—500 MMIOExpanded2400000000-3777777777

MMIO(4E21Window4000000000-5777777777
Later)and

—1000-1377

—1400 MMIOExpanded6000000000-7737777777

01770 CS7740000000-7743777777

11771 CS7744000000-7747777777

21772 PS7750000000-7753777777

PSBase7754000000-7757777777
UpPowerPS

31773

41774 CS7760000000-7763777777

51775 CS7764000000-7767777777

61776 CS7770000000-7773777777

7774000000-7777577777

7777600000-7777677777
7777700000-7777767777
7777770000-7777775777
7777776000-7777776377
7777776400-7777776777
7777777000-7777777377
7777777400-7777777777

CSUnconfigured
earlier)and(4E21

PSELater)and(4E22or
MMIO

ROMBOOT
Unused

CCActive
CCStandby

BusBufferInvalid
BusBufferInternal

71777
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5.38 busunitauxiliarytheondevicesstorageauxiliarytoaccesshavealsoCCsThe
IFBaniswhichAUIthetoconnectedis(AUB)busunitauxiliaryThesystem.

AUI.thecontrollingappropriatelybyIFBtheviaconductedaretransactionsAUAllclient.
Magneticmemories.tapemagneticanddiskmagneticofconsistdevicesstorageThese

ismemorydiskMagneticSystem.ProcessorAttachedthebyprovidedismemorydisk
DataAuxiliaryThestores.callsomeandstoresprogramforbackupaasprimarilyused

directlycannotCCTheresults.testandinformationbillingrecordtousedisSystem
thetocommandsissuesCCtheInstead,devices.storageauxiliarytheseaccess

controlThesetape).(magneticselectorsunitdataorunitsinterfaceprocessorattached
programfromandtoCCthethroughblocksdataoftransferthecontrolthencircuits

storescallinblocksdatathesefromortowritesorreadsCCThestores.callandstores
stores.programor

NOTE:
removedeffectivelyareDUSsThegenerics.earlierand4E21toapplyDUSsThe

4E22inAPStheviadonearefunctionsTapeMagneticgenerics.laterand4E22in
generics.laterand

5.39 thewithcommunicatesCCThe 4ESS peripheraltheviaunitsperipheralswitch
forinstructionsenablecodedsupportsProcessor1BThesystem.busunit

somesystem,busunitperipheralthetoadditionInunits.peripheralwithcommunicating
GCPcalledisinterfaceThisCC.thewithinterfacesadditionalrequireunitsperipheral

units.peripheralselectedtoappliedarepointspulseThesepoints.

5.40 andoperatingpermitwhichdevicesvariouswithinterfacesalsoCCThe
Thiscontrol.manualexerciseandsystemtheaccesstopersonnelmaintenance

isinterfaceTheinterface.craft-machinetheastoreferredcommonlyisinterface
methodthirdahowever,methods;twofollowingtheofeitherinaccomplishednormally

recovery.Processor1Bforavailableis

The(a) first input/outputviaisinterfacecraft-machineaaccomplishingofmethod
theinlocatedarewhichterminals 4ESS terminalsinput/outputTheseswitch.

input/outputtheandsystembusunitperipheraltheviaCCthewithinterface
thecontainsframeinput/outputTheframe.processorinput/outputorframe

databuffertorequiredcontrollersunitinput/outputandselectorsunitinput/output
processorinput/outputTheCC.theandterminalsinput/outputthebetween

betweendatathebuffertomemoriesdatamicroprocessor-controlledusesframe
CC.theandterminalsinput/outputthe
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The(b) second andcontrolAllterminal.displayvideoMCCanismethodstheseof
terminal.displayvideoMCCProcessor1Bthebyprovidedarecapabilitiesdisplay

videocomputer3B20D/3B21DthetosimilardeviceI/OcraftaisterminalThis
110.and109PagesexceptpagesallgeneratesKLW16Theterminal.display

pagesotheralltoadditionin110and109PagesgeneratesKLW116The
feature).PSEgeneric4E22andfeatureXSgeneric4E21forusedis(KLW116
generatesKLW216Thegeneric.4E22R2inKLW116thereplacesKLW216The

andcontrolprovidetousedpagesThepages.otheralltoadditionin111Page
follow:functionsdisplay

page)default(thepage(EAI)InterfaceActionEmergency

Index100—PagePage

ControlandStatus106—MUPPage

Status108—SystemPage

PageControlandStatusStore109—ProgramPage

PageControlandStatusStore110—CallPage

PageControlandStatusClients111—IFBPage

StatusProcessor118—1BPage

OptionsKey119—DDIPage

Display120—DataPage

Start.1990—DeadPage

A(c) third UtilitytheisProcessor1Bthecontrollingandmonitoringofmethod
integratedfullyisthatsystemdisplayandcontrolaisSystemUtilityTheSystem.

1Bthehardware:followingthecontainsSystemUtilityTheProcessor.1Btheinto
aandportEthernetancontainswhichMUPProcessor SUN computer

usedbecanSystemUtilityTheport.Ethernetthetoconnectswhichworkstation
following:thefor

developmentLaboratory

testsystemFactory

installationField

retrofitgeneric1Bto1A

debugging.Field
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5.41 functions:followingtheperformcanSystemUtilityThe

registersormemoryProcessor1BofwritingandReading

instructionsofsequencetheAltering

executionprogramresumingandStopping

dataoraddressofmatchersHardware

TracingProgram

basesdataSystemsUtilitytoAccess

disk3B20D/3B21DormemoryfromortoOverwrites/dumps

breakpointsSoftware

messagesI/OESSofoutputandInput

capabilities.Boot

theand(LSS)SystemSupportLaboratoryProcessor1AthereplacesSystemUtilityThe
(PORTS).SetTestRecoveryPortable

5.42 1BotherandCCthebetweenexistalsointerfacespointpulseandsignalControl
1BcontroltoprovidedareinterfacesTheseunits.communityProcessor

units.betweentransfersdatacoordinateandactivitiesProcessor
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ControlCentral

GeneralA.

5.43 1BtheofelementfunctionalprimarytheareframesCCduplicatedThe
andunitsProcessor1BallwithinterfacesCCTheProcessor. 4ESS switch

andstoreprograminstoreddataandinstructionsprocessesCCTheunits.peripheral
thecontrolsCCThestore.call 4ESS receivingandtocommandsissuingbyswitch

thefromreplies 4ESS units.peripheralswitch

ConfigurationOperatingB.

5.44 Thereliability.increasedforProcessor1BtheinprovidedareCCsidenticalTwo
CCOnestep.inoperatingCCstwothehasconfigurationsystemnormal
thisInrole.standbyaassignedisCCothertheandCC,activetheasfunctions

foraddressanddatasignificantonchecksmatchingperformCCsbothconfiguration,
CCs.twothebyexecutedinstructionevery

5.45 appropriatemismatch,ainresultoperationsCCduplextheseofanyShould
routinesTheseactivated.areroutinessoftwaremaintenanceanddiagnostic

bemaymismatchThemismatch.theofcausethedeterminetoCCstheexercise
indicationsAppropriatesystem.usingtheorunit,Processor1BaCC,abycaused

areproblemtheidentifyingpossible,asnearasand,conditionproblemaacknowledging
causethebetodeterminedisCCactivetheIfinterface.craft-machinetheviaprovided

inplacedisCCdefectivetheandactive,designatedisCCstandbytheproblem,theof
CC.operatingonewithfunctiontocontinuessystemThecondition.out-of-servicean

andInterfacesProcessor1BInternalC.
Communication

InterfacesCommunityMemory

5.46 andstores,callstores,programthewithcommunicateCCsduplicatedThe
systems:busfourfollowingtheovercommunitiesunitauxiliary

(PSB)busstoreProgram

(CSB)busstoreCall

(IFB)busInterface

(AUB).busunitAuxiliary

NOTE:
AUIthetoconnectsbutProcessor1BthetodirectlyconnectnotdoesAUBThe

client.IFBaniswhich
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memorytheofdescriptionswithalongdiscussedaresystemsbusfourtheseofDetails
paragraphs.followingtheincommunities

InterfacesStoreProgramandStoreCall

5.47 calltheandregistersprocessingCCthebetweenoccurtransfersdataTwo-way
dataaddresstransmitsCCThecommunities.memorystoreprogramandstore
fromdatareplyreceivesCCThestores.programandstorescallthetodatawriteand

accessed,betounitmemorytheidentifiesbustheonsentdataAddressstores.these
themaintenance),orcontrol,(normal,operatetoisunitmemorythewhichinmodethe

betolocationmemorytheandwrite),or(readperformedbetooperationoftype
iswrittenbetodatatheoperation,writeaisaccessmemorytheWhenaccessed.
datatheoperation,readaisaccessmemorytheWhenbus.writetheontransmitted

bus.replytheonreturnedismemoryfromread

InterfacesUnitAuxiliary

5.48 asnotiscommunitiesunitauxiliarythefromdataobtainsCCwhichmannerThe
CCTheinterface.storeCC-programorstoreCC-calltheasstraightforward

cannot Instead,disk.magneticortapemagneticonstoredinformationaccessdirectly
theWhenstore.programorstorecalltoCCthroughtransferredaredataofblocks

dueismethodaccessingdifferentThedata.theaccessesCCthecomplete,istransfer
usingByunits.auxiliarytheandCCtheofspeedsoperatingindifferencelargetheto

operating166.67-nsawithCC,theofoperationtheaccess,ofmethodindirectthis
disks.ortapesmagneticofspeedmechanicalslowerthebyrestrictednotiscycle,

unitauxiliaryanofcontrolunderbutCCthethroughplacetaketransfersdataThese
transfersdatathewhileoperationsProcessingotherwithcontinuesCCThesequencer.

alsobusunitauxiliarythedata,replyandwrite,address,toadditionInplace.take
calltheidentifiesdataaddressstoretransfers,dataDuringdata.addressstoretransfers

written.orreadeitherbetoisdatawherelocationstoreprogramorstore

ModesOperating

5.49 normalInmode.controlormodenormalainaccessedbecanunitsmemoryThe
arraymemoryspecificintowrittenorfromreadisdataaccesses,memorymode

controlintowrittenorfromreadisdataaccesses,memorymodecontrolInlocations.
thechangetoCCtheenableoperationswriteControlstore.thewithinlocations

toCCtheenableoperationsreadControlunits.auxiliaryorstoretheofconfiguration
statusmemoryobtaintoregistersandflip-flopsstorevariousofstatustheread

thetoadditioninmodemaintenanceahavealsounitsProcessor1BTheinformation.
mode.controlandmodenormal
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PointsPulseandSignalsControl

5.50 alsoCCthedescribed,previouslysystemsbusfourthetoadditionIn
signalcontrolvarioususingcommunitiesmemoryvariousthewithcommunicates

controllingforandmanagementbusforrequiredaresignalscontrolTheseinterfaces.
toappliedsignalscontrolThecommunities.unitauxiliarythefromandtotransfersdata

Thesignals.timingandpointspulseofentirelyconsiststoreprogramandstorecall
buspoints,pulseofmixtureaofconsistunitsauxiliarytoappliedsignalscontrol

signals.controltransferdataandmanagement,

5.51 Thesepoints.GCPusingunitsProcessor1BwithcommunicatesalsoCCThe
controlsoftwareundergeneratedpulsescontrolspecificofconsistpointspulse

Processor1BthetoappliedarepointspulseorpulsescontrolTheseCC.thewithin
operations.specificcontrolorinitiatetounits

5.52 pointspulseThepoints.pulseseparate360toupgeneratecanCCEach
follows:asareassignedcurrently

CC57

unitsauxiliary8

storeprogram14

storecall40

unitsperipheral105

clients.businterface32

points.pulsegeneratesCCactivetheonlyconditions,operatingnormalUnder
forpointspulsegeneratetoCCstandbytheformadeareprovisionsHowever,

purposes.diagnostic

AccessMemoryExtended

5.53 accomplishedisrangeaddressextendedthetoaccesshowshows10Figure
addresswindowfixedeightareTherescheme.addressingwindowedausing

theto"point"thatpointerswindowread/writeassociated8andKW8beingeachareas;
assigncanregisterWindow-typeAccessExtendedTherange.extendedtheinmemory

(XM)MMIOExtendedtheorXStheaccesstopointerassociatedandwindowthe
AccessExtendedtheviadisabledorenabledbecanwindowEachrange.address

register.Control

Timing

5.54 thebetweentransferdataaofrelationshiptiminggeneraltheillustrates11Figure
illustrates12Figureoperation.readaduringstoreprogramorstorecallandCC

orstorecallandCCthebetweentransferdataaofrelationshiptiminggeneralthe
theonbasedisshownreferencetimingTheoperation.writeaduringstoreprogram

twobetweentimetheasdefinediscycleProcessor1BAcycle.operatingCC166.67-ns
transitions.T0consecutive
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WINDOW POINTER

14

CONTENTS OF POINTER
MCODE

ADDR OF WINDOW

FIXED

TO CS BUS OR INTERFACE BUS

tpa 840114/01

7 0 22 12 0

8K

28
0

27 20 13 12 0
MCODE

29
 *

The least 13 bits (8K) of the window address being accessed is concatenated
with the contents of the associated window pointer and the result is sent to

address spectrum to 256 megawords).

*  If the window type is XS, then bit 29 is set to zero and the result is sent to the CSB.
If the window type is XM, then bit 29 is set to one and the result is sent to the IFB.

ADDRESS OF WINDOWED
MEMORY OPERATION

NOTE:

the selected address bus (bit 28 is forced to zero to limit each extended

Window8-KThroughAccessExtendedofTranslationAddress10.Figure
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5.55 CS/PStheandCCsthebetweeninterfaceanprovidenodesbuscalledCircuits
thebetweendataoftransmissionthecontroltoisfunctionprincipleTheirbuses.

arewhichpackscircuitnodebusthreeofsetacontainsCCEachstores.theandCCs
packs.low-circuitdatanodebusandhigh,datanodebusaddress,nodebus

5.56 duplicatedovernodesbusthefromaccessedarestoreprogramandstoreCall
atoperatesbusEitherCCs.bothbysharedarewhich1),Busand0(Busbuses

166.67-nsonerequiresoperationwriteorreadais,(thattimecycleProcessor1Bthe
cycle.).

5.57 orstorecallthetonodesbusthefromtransmittedaresignalsfollowingThe
store:program

Address

parityAddress

Read

Write

Control

Maintenance

dataWrite

paritydataWrite

parityControl

Clock.

5.58 thetostoresprogramorstorescallthefromtransmittedaresignalsfollowingThe
nodes:bus

dataReply

paritydataReply

(ASW)All-seems-well

(ASWF)failureAll-seems-well

(DPF).failureparityData

5.59 and11FigureinshownisoperationwriteorreadstorestoCCafortimingThe
cycle.CConerequiretransactionstheseofBothrespectively.12,
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T4 T5 T6 T7 T0 T1 T2 T3 T4 T5 T6 T7 T0 T1 T2

ADDRESS & CONTROL

ASW/ASWF

DATA

166.67 n sec

TimingDataReadStoreStore/ProgramCall—ControlCentral11.Figure

T4 T5 T6 T7 T0 T1 T2 T3 T4 T5 T6 T7 T0 T1 T2

ADDRESS & CONTROL

ASW/ASWF

DATA

166.67 n sec

T3 T4 T5

DATA PARITY FAILURE

TimingDataWriteStoreStore/ProgramCall—ControlCentral12.Figure
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5.60 packcircuittheongeneratedarebitsParityparity.byteincludesdatawriteThe
nodebusthetocablinganddriversbackplanetheinFaultsdata.theproviding

thebycheckedisparitydataThechecking.paritywithfoundarepackscircuitdata
outcometheofregardlessoccurwritesStorepacks.circuitstorecallandstoreprogram

circuitmemorythewithresultwillfailsthatcheckparitydataAcheck.paritydatatheof
checkparityfailedAtransaction.theforsignal(DPF)failparitydataageneratingpacks

paritydatawriteabutwrite,storeasuppresswillfieldsbitcontroloraddresstheof
thanlatercycleclockone-halfreturnsfailureparityDatawrite.asuppressnotwillfailure

ASW/ASWF.

5.61 AUITheProcessor.1BtheandAUBtheofrelationshiptheillustrates4Figure
Processor1BTheCC.1BtheandAUBthebetweenconnectiontheprovides

IFB).eachon(oneAUIstwosupports

5.62 timing.CCns700thetosynchronizedwastimingAUBtheProcessor,1AtheIn
Theasynchronous.aretimingAUBtheandtimingCCtheProcessor,1BtheIn
1Athefortimecyclethewaswhichns700onbasedisAUBtheforreferencetiming
mustAUIthens,166.67onbasedtimecycleahasProcessor1BtheSinceProcessor.

1Btheoftimecyclens166.67thetoconformtotransactionsns700theretime
IFB.Processor

5.63 The(MMIO).I/Omemory-mappedusingAUIsthewithcommunicateCCsThe
1Btheinappearthatdata,andaddressincludingregisters,severalhaveAUIs

whichMMIOforusedareinstructionsmemoryRegularspectrum.addressProcessor
AUIs.theindataofbits32writeorreadtoCC1Bthepermits

5.64 throughCSandPSanditself,betweentimeaatwordsingleatransferAUIsThe
responseinAUIthebyinitiatedisDMAwordEachDMA.Wordcalledprocessa

thetointerfaceAUItheAlthoughDUS).orAPI(theclientAUBanbyrequestDMAato
byte.uppertheinzeroswithdataofbits24onlytransfersDMAeachbits,32fullaisIFB
willtransactionsDMAforcapabilityaddressingThebits.24isAUBthebecauseisThis

upperbiteightanbyspecifiedbewill29through22bitsaddressIFBThebits.22be
anybeforeCCthebyinitializedbemustwhichAUItheinlocatedregisteraddress

place.takecantransfers

5.65 Therefore,IFB.fastermuchthetoAUBperformancelowtheinterfacesAUIThe
TableAUB.theofspeedthebygenerallydeterminedisthroughputmaximumthe
theoncontentionnoassumingfunctionsAUIseveralofperformancethedescribesD

buses.memoryorIFB

andInterfacesUnitPeripheralD.
Communication

5.66 thewithcommunicatesCCThe 4ESS 13).(FiguresystemPUBtheoverswitch
thecontrolsandmonitorsCCThe 4ESS thetoinstructionstransmittingbyswitch

4ESS offunctiontheperformturn,inunits,peripheralTheseunits.peripheralswitch
control.networkanddistribution,signalscanning,
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PerformanceOperationAUID.Table

ContentionNowithThroughputMaximum
DescriptionnsecTimecyclesAUcycles1BOperation

RegisterAUIanofReadMMIOIFB500X3ReadIFB
RegisterAUIanofWriteMMIOIFB667X4WriteIFB

RegisterClientAUantoReadMMIOAU21003XReadAU
RegisterClientAUantoWriteMMIOAU21003XWriteAU

MemoryfromReadDMA35005XReadDMA
MemorytoWriteDMA35005XWriteDMA

thethroughoutlocatedterminalsInput/Output 4ESS theandbusthisusealsoswitch
CC.theaccesstoframeProcessorInput/OutputorframeInput/Output

BusUnitPeripheral
(PUB)

5.67 thetoCCthelinks(PUB)busunitperipheralThe 4ESS units.peripheralswitch
theandsetinstructionunitperipheralProcessor’s1BthebyactivatedisPUBThe

Processor1BtheinBusUnitPeripheralTheset.instructionGCP 4ESS isswitch
Processor1AtheinBusUnitPeripheralthetoidentical 4ESS thehasPUBTheswitch.

characteristics:following

1.PUBand0PUBastoreferredandduplicatedfullyIs

CCtorespondtoconfiguredbecanPUBthetoconnectedarewhichPeripherals
orders

control.CCunderareunitperipheraleachincircuitsselectionBus

5.68 14):Figure(seefollowingtheofconsistsBusUnitPeripheralThe

(a) Bus:(PUEA)AddressEnableUnitPeripheral 16ofconsistsbusPUEAThe
thetoappliedareandCCtheingeneratedarethatbits 4ESS peripheralswitch

willthatinformationaddresstransmittoisPUEAtheofpurposemainTheunits.
13containsPUEATheaccess.CCforselectedisthatunitperipheraltheidentify

(KnameunitperipheralthecarriesPUEAThelead.synchronizationaandbits
through7bitswithbits12ofconsistscodeKTheorder.peripheraltheforcode)

thatofmemberwhichdesignating6through0bitsandtypeunitaidentifying11
KLW24theonregisterEtheof21through10bitsfromcomebits12Thetype.
peripheralnormalforzeroisandbitmodemaintenancetheis12Bitpack.circuit

register(PSC)ControlSequencerPeripheraltheofbitMTCPUthewhereorders
Theset.isbitMTCPUthewhereordermaintenanceaforoneisandsetnotis

peripheraleveryofaheadmicrosecond.5sentpulse,syncaissignalPUSYS
startclockinput/outputTheregister.inputtheircleartoframesalltoorder

1Bthebygeneratedare(IOCH/IOCL)pulseshigh/lowandsequencerperipheral
16).and15(bitsCCProcessor
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(b) Bus:(PUW)WriteUnitPeripheral arethatsignals40ofconsistsPUWThe
thetoappliedareandCCtheingenerated 4ESS Inframes.peripheralswitch

instructionsvariousrepresentsPUBtheofportionthisoninformationgeneral,
addressedthetoappliedbetodataand/or 4ESS 0Bitsequipment.peripheral

Bitsorder.peripheraltheforfieldaddressordatathearePUWtheof28through
data.theontakenbetoactionthespecifytousedopcodetheare35through29

circuitKLW24theonresidesthatregisterPthefromcome35through0Bits
andpurposes,diagnosticforusedpulse,syncoscilloscopeanis36Bitpack.

oddoverbitparityais38Bitused.presentlynotis37BitGCP.abygenerated
andEofbitsevenoverbitparityais39Bitparity).(oddregistersPandEofbits

parity).(oddregisterP

(c) Bus:(PUR)ReplyUnitPeripheral arethatsignals29ofconsistsPURThe
addressedthebygenerated 4ESS totransmittedareandframeperipheralswitch

aasCCthetosentdatareplyofconsistsbusthisoncarriedInformationCC.the
of23through0Bitsinstruction.equipmentor(GCP)pulsecontrolsomeofresult

parityoddtheis25bitandunitperipheralthebyreturneddatacontainPURthe
thebyreturnedisthatindicatorASWtheis24Bitdata.theovercalculated

28and27,26,Bitsreturned.wasdataanywhetherofregardlessunitperipheral
notifysignalsAPUThesignals.reply(APU)unitperipheralautonomouscontain

not28,(bitbase-leveland27),(bitinterjects26),(bitinterruptsF-levelofCCthe
used).presently

(d) Bus:(PUC)ControlUnitPeripheral thatbitscontroleightofconsistsPUCThe
thetoappliedandinstructionsGCPfromCCtheingeneratedare 4ESS switch

inoperationsspecificcontrolorinitiatebitscontrolTheseframes.peripheral
follows:asaresignalscontrolThefunctions.designtoaccordingframes

signal(DIF),frameinterfacedigitalforapplicablepulsespollingFour
(SCS):SystemCircuitServiceand(SP),processor

(PHP)priorityhighPoll—

(PLP)prioritylowPoll—

(PDG)digitPoll—

(PSZ).seizurePoll—

pulsepollingI/OOne

pulsepolling(MI)interrogatememberOne

pulsepolling(GI)interrogategroupOne

signal.(CLKI)—timingInterrogateClock
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PERIPHERAL
UNIT BUS
BRANCHING
FRAME

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

PERIPHERAL 
UNIT

TO DESIGNATED
PERIPHERAL UNITS

GCP
PULSE
POINTS

PUB
(0 AND 1)

TO/FROM
CENTRAL
CONTROLS

PUB
(0 AND 1)

PUB
(0 AND 1)

PUB
(0 AND 1)

PUB
(0 AND 1)

1B PROCESSOR TM4ESS     SWITCH PERIPHERAL UNITS

CONTROL
BUS
POINTS

DiagramBlockSimplified—BusUnitPeripheral13.Figure
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39

15

7

tpa 610910/01

D. PERIPHERAL UNIT
CONTROL BUS

C. PERIPHERAL UNIT
ENABLE ADDRESS BUS

B. PERIPHERAL UNIT
REPLY BUS

A. PERIPHERAL UNIT
WRITE BUS

PIO

PDG

PSZ

PLP

PHP

CLKI

GI

MI

SYNC

MODE

IOCH

IOCL

EN ADD.
BIT 11

EN ADD.
BIT 0

REPLY
BIT 0

WRITE
BIT 0

APUB

APUT

APUF

PAR

ASW

REPLY
BIT 23

EVEN BIT
PARITY

ODD BIT
PARITY

NOT USED

DSYNC

WRITE
BIT 35

LEGEND:

APUB

APUF

APUT

ASW

CLKI

EN ADD.

GI

IOCH

IOCL

MI

PDG

PHP

PIO

PLP

PSZ

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

AUTONOMOUS PERIPHERAL UNIT BASE LEVEL

AUTONOMOUS PERIPHERAL UNIT FAILURE

AUTONOMOUS PERIPHERAL UNIT TROUBLE

ALL SEEMS WELL

CLOCK INTERROGATE

ENABLE ADDRESS

GROUP INTERROGATE

INPUT/OUTPUT CLOCK HIGH

INPUT/OUTPUT CLOCK LOW

MEMBER INTERROGATE

POLL DIGIT

POLL HIGH PRIORITY

POLL INPUT OUTPUT

POLL LOW PRIORITY

POLL SEIZURE

ANSWER PARITY OVER

REPLY DATA (ODD PARITY)

DIAGNOSTIC SYNC PULSE

-

-

PAR

DSYNC

38

37

36

35

14

13

12

11

0000

28

BusUnitPeripheral14.Figure
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EnablingUnitPeripheral

5.69 forinstructionsenablecodedsupporttodesignedisProcessor1BThe
withcommunicating 4ESS arequiresenablingCodedunits.peripheralswitch

addressedthetoappliedarethatdataandinstructionsunitperipheralofsetunique
4ESS ofmethoddifferentausesProcessor1BTheequipment.peripheralswitch

ismethodaccessingProcessor1BThisdata.statusobtaintounitsperipheralaccessing
peripheralactivatethatinstructionsGCPutilizingpollingunitperipheralastoreferred

theindiscussedarepollingunitperipheralandenablingCodedpoints.pulseunit
paragraphs.following

EnablingCoded

5.70 unitperipheralcalled(alsoinstructionsenablecodedsupportsProcessor1BThe
withcommunicatingforinstructions) 4ESS Theseunits.peripheralswitch

CCThebus.unitperipheraltheoverdatasend/receivetodesignedareinstructions
(KaddresstheplacesCCThestore.programorstorecallfrominstructionthefetches

KwhoseunitperipheraltheOnlybus.PUEAtheonunitperipheralselectedtheofcode)
ignorewillunitsperipheralOtherrespond.willPUEAtheoncodeKthematchescode

peripheraladdressedthetoappliedbetoisthatdataorinstructionTheinstruction.this
addressedTheCC.thebybus(PUW)writeunitperipheraltheonplacedisunit

bewillwhichbus(PUR)replyunitperipheraltheonreplyitsplacesunitperipheral
CC.thebyreceived

PollingUnitPeripheral

5.71 24toupfromdatastatusobtainsimultaneouslytousedispollingunitPeripheral
acondition,serviceforrequestarepresentmaydatastatusThisunits.peripheral

unitPeripheralCC.thetotransmittedbetoconditionsofnumberaofanyorbuffer,full
addressTheinstruction.GCPunitperipheralaexecutesCCthewhenoccurspolling

thetopulsescontrolgeneratetoCCthecausesinstructionGCPtheincontained
unitperipheraltheoverorlead(s)dedicatedovereitherunit(s)peripheralselected
anonbitsingleatransmittingbyrespondunitsperipheralpolledThebus.control

bus.replyunitperipheraltheofpositionbitassigned

Timing

5.72 peripheraltheofcharacteristicstransmissionandrequirementstimingSystem
theandCCthebetweenlengthbusmaximumthedictatesystembusunit

timetransmissionround-tripwithassociateddelaythetoadditionInunits.peripheral
peripheralenabledthebyspentistimesomeCC,theandunitsperipheralthebetween
resources,CCofuseefficientmoremakeTooperation.requestedtheperforminginunit

otherandoperationsunitperipheralofexecutionoverlappingformadeareprovisions
theofcontrolinstructioninitiated,isinstructionunitperipheralaWheninstructions.

peripheralatosequencerexecutionCCthefrompassedisoperationperipheral
andinstructiontheofprogressthemonitorssequencerperipheralThesequencer.

theIncomplete.isinstructionperipheralthewhensequencerexecutionCCthenotifies
instructionsanyofexecutionthewithcontinuessequencerexecutionCCtheinterim,

executionCCtheHowever,instructions.unitperipheralthewithconflictnotdowhich
theupondependentisinstructionnexttheifexecutioncontinuenotwillsequencer

instruction.unitperipheralthetoresponse
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5.73 aofaccessenablecodedCCaforsequencetimingtheillustrates15Figure
4ESS CC166.67-nsonbasedisreferencetimeTheunit.peripheralswitch

maximumato11ofminimumafromtakecanaccessenablecodedAcycles.operating
theupsettousedareoperationthisofcyclestwofirstThecycles.operatingCC136of

accessaninvolvemaysetupThisCC.theinregistersdataandaddressunitperipheral
peripheraltheintowrittenbetodatacontrolandAddressstore.programorstorecallof

cyclesduringbuseswriteandaddressenableunitperipheraltheontransmittedareunit
sequencerexecutiontheresponse,aforwaitsCCtheAsoperation.theof6through4

unitperipheralThedescribed.previouslyasinstructionsnonconflictingexecutecan
anand/ordatareplyunitperipheralofreceiptuponcompleteconsideredisoperation

intervaldatareplytheintimeanyatoccurcanThisCC.theatsignalall-seems-well
onCCthetoreturnedaresignalall-seems-welltheanddataReply15.Figureinshown

bus.replyunitperipheralthe

FacilitiesExecutionProgramE.

RegistersProcessingGeneral

5.74 andY-,X-,L-,K-,J-,G-,F-,theasdesignatedareregistersprocessingCCThe
F-,Theword.data32-bitonecontainmayregisterstheseofEachregisters.Z-

specifiedbecanandregistersindexpurposegeneralareZ-registersandY-,X-,K-,G-,
returntheoftoptheholdsT-registerTheregister.workingarequiringinstructionanyin
infunctionsspecialtoandinstructionsindexingtolimitedareusesItsstack.address

stack.thefrominformationretrievingandstoring

134 1350 1 2 3 4 5 6

SET UP
PERIPHERAL

UNIT ADDRESS
AND DATA

REGISTERS

ENABLE ADDRESS
AND WRITE

INFORMATION

REPLY DATA/ALL SEEMS WELL

166.67 CENTRAL CONTROL CYCLE

TimingAccessUnitPeripheral15.Figure
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5.75 isusetheirTherefore,functions.uniquesomeserveJ-registersandL-The
maskingduringpredefinedisL-registertheofUserestrictions.certaintosubject

anyforusedbecannotL-registertheoperationsmaskingduringTherefore,operations.
replyunitperipheralthefromdatareceivesL-registertheaddition,Inoperation.other
unitperipheraltheinvolvingoperationsduringL-registertheofuserestrictsThisbus.
Whenlinkage.subroutinesingle-levelforreservednormallyisJ-registertheofUsebus.
J-thesubroutine,atotransferaininvolvedisCCthebyexecutedbeingprograma

thefollowingaddressprogramsequentialnexttheofaddressthetosetisregister
J-theofcontentsthecomplete,isexecutionsubroutinetheWheninstruction.transfer

executed.betoinstructionprogramnextthelocatetousedareregister

5.76 Ashadow.acalledregisterduplicateahasregistersprocessingtheofEach
processingtheindatatheofcopyduplicateastoretousedisregistershadow
featureThisonly.commandprogramunderexercisedisduplicationThisregister.

ofseriesaaftertimeanyatrestoredbetoregisterstheofcontentsprevioustheenables
contents.thealteredhascalculations

5.77 thedoesItdetector.conditionaisregistersgeneralwithassociateditemlastThe
generalaofcontenttheonbasedtransferconditionalainneededcomparison

(ifbithomogeneityaandregister)selectedtheof23(bitbitsignaisoutputItsregister.
thebyusedareoutputsTheseotherwise).zero0;entirelyor1entirelyisregisterthe

isoutputdetectorTheoccur.willtransferthewhetherdetermininginlogicindex
flipflops.conditionsign/homogeneitytheinrecorded

UnitExecution

5.78 logicandarithmeticofvarietyaperformthatcircuitscontainsunitexecutionThe
whichsimultaneouslyprocessedbetoinstructionsseveralpermitsItfunctions.

programthebyspecifiedareperformedoperationsactualThethroughput.increases
ofcombinationsvariousspecifymayinstructionsProgramexecuted.beinginstruction

mayinstructionsprogramaddition,Inperformed.betooperationsarithmeticandlogic
Programflip-flops.controlCCinternalofstatustheonbasedconditionally,executedbe

programs.othertotransfersunconditionalorconditionalinvolvealsomayinstructions

InterfaceStackPushdown

5.79 becanaccessesStackstore.callinlocatedwords32-bitsixty-fourisstackThe
areaccessesStackinstructions.POPorPUSHtheusingrequested,explicitly

thecase,thisInlinkage.subroutineduringrestoringandstoringaddressforusedalso
Thepurposes.addressreturnorindexdestinationforT-registerthereferencestransfer
toexpandediswhichregister(SC)CounterStack6-bitabyprovidedisaddressstack

addresseslowfromadvancesstacktheinusageWordconstant.hardwiredabybits30
inuseeachafterincrementedautomaticallyiscounterstacktheThusaddresses.highto

tocounterstackthetoattachedisdecrementercombinationalAfunction.PUSHa
forusedisoutputdecrementerThefunctions.POPinefficiencytimeimprove

theAfterimmediately.availableaddressappropriatethemakingPOP,inaddressing
decrementer.thefromloadedautomaticallyiscounterstacktheaccess,POP
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InterjectProcessing

5.80 Interjectsprogram.base-leveladuringrunsCCthethatserviceaisinterjectAn
intervals.fixedatrequestedorrequestssoftwareorhardwarebycausedare

causenotdoInterjectsinterrupt.anasurgentasnotarebutimportantareInterjects
aresourcesinterjectfollowingTheprogram.executingcurrentlytheofinterruption

Processor:1Btheinprovided

sourceinterject(APU)unitperipheralAutonomous

sourceinterjectSoftware

sourceinterjecttimerInterval

sourceinterjectoperationalIFB

source.interjectmaintenanceIFB

5.81 clearingandsettingforbitsseparateprovidesregistersource(INJ)interjectThe
read-arequiringwithoutfree,riskbitacleartosoftwaretheallowtosourceeach

interjecteachinhibitindividuallytoabilitytheprovidesalsoINJsequence.modified-write
haveInterjectssources.interjectfiveallORslogicallywhichbitaaswellassource,
runningcurrentlysoftwarethewhenhandledbenormallywillandpriority,lowrelatively

instructionsofhundredsbecouldThistask.newastarttopointlogicalareachedhas
interjectanaftermilliseconds10thanmoreofdelayArequested.isinterjecttheafter

interrupt.K-levelainresultwillrequest

ProcessingInstructionF.

InstructionsofClasses

5.82 mainfollowingtheintodividedareinstructionsprogramProcessor1BThe
categories:

instructionsprocessingGeneral(a)

instructionsPeripheral(b)

instructions.Maintenance(c)

(twoinstructionslongorword)24-bit(oneinstructionsshorteitherbemayInstructions
aOnlywords.twoalwaysareinstructionsmaintenanceandPeripheralwords).24-bit

word.oneuseinstructionsprocessinggeneralofsetlimited

InstructionsProcessingGeneral

5.83 theuseinstructions)transfer(includinginstructionsprocessinggeneralMost
variesinstructionsthesefortimeexecutionThefacilities.executionprogram

exercised.optionsinstructiontheandissued,instructionoftypetheupondepending
aisThiscycles.operatingCCseveraltakecaninstructionsearchaexample,For

processinggeneralmostHowever,instruction.processinggeneralusespecial
cycles.operatingCC166.67-nsfivetoonerequireinstructions
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InstructionsPeripheral

5.84 controltoCCthebyusedareinstructionsPeripheral 4ESS peripheralswitch
Achannels.input/outputaccesstousedalsoareinstructionsTheseunits.

cycles.operatingCC166.67-ns136to11fromrequirecaninstructionunitperipheral
forwaitingwhileinstructionsmaintenanceorprocessinggeneralexecutecanCCThe

instruction.unitperipheralaofcompletion

InstructionsMaintenance

5.85 systemvarioustestingforcontrolsoftwareprovideinstructionsMaintenance
controlandreadcontrolimplementtousedalsoareinstructionsThesefunctions.

communities.memoryProcessor1Bvarioustheonoperationswrite

FetchingInstruction

5.86 CCthetoinstructionsprogrampresentsmechanisminstruction-fetchingCCThe
manner.orderlyaninfacilitiesexecution

5.87 register.addressprogramCCaingeneratedareaddressesInstruction
offeredmechanismwindowthethroughtranslatednotareaddressesInstruction

windowthethroughfetchedbecannotInstructionsfeature.XSgeneric4E21theby
thebyofferedasmemoryPSEthetoredirectedareaddresssesInstructionpointers.

feature.PSEgeneric4E22

5.88 frominstructionswhiletime,aatwordonefetchedarestorecallfromInstructions
addressinstructiontheTherefore,time.aatwordstwofetchedarestoreprogram

addresses.twooroneofstepsinincrementedbeingofcapabilitythehavemustregister
availablealluseefficientlytoformatmixedainstoreprograminstoredareInstructions
datastoreprogramadjacenttwoofcontentsthethatmeansThislocations.storage

longoneinstructions,shorttwocontainmayCC,byfetchedarewhichlocations,
aofhalvestwoinstruction,longaofhalffirsttheandinstructionshortoneinstruction,

Aninstruction.shortaandinstructionlongaofhalfsecondtheorinstruction,long
follows:example

short)—(shortn+1andnaddressPS

2)long—1(longn+3andn+2addressPS

1)long—(shortn+5andn+4addressPS

1)long—2(longn+7andn+6addressPS

short).—2(longn+9andn+8addressPS

Theregisters.datafiveandlogicfetchtheofconsistsqueuefetchinginstructionCCThe
theofaheadgettoprocessfetchinginstructiontheallowsqueuefetchinstruction

appropriatelyandformatsvariousthedetectsqueueThisprocess.indexing/execution
facility.executioninstructionthetopresentationforinstructionstheassembles
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ExecutionandDecodingInstruction

5.89 This16.FigureinillustratedissequenceexecutionanddecodinginstructionThe
accomplisheswhichinstructionanforeventsofsequencetheshowsillustration

following:the

storescallin(datacommunitymemoryProcessor1BafromdataFetches
fetched)becannotareamemoryextendedtheinconfigured

(registerregisterprocessinggeneralaofcontentsexistingthetodatathisAdds
one)

two).(registerregisterprocessinggeneralsecondainresulttheWrites

16.FigureinshowncycleCCfirsttheofstarttheatbeginsinstructiontheofDecoding
addressdatamemorytheanddecoded,isreferencememoryawithinstructionaddThe

movedisoneregisterincurrentlydatathedecoded,isinstructiontheAftergenerated.is
generatedaddress,theplace,takestransferthisAs(ALU).UnitLogicArithmetictheto

addressthewhetherdeterminetodecodedfurtherisdecoding,instructionofresultaas
isaddressthisWhen(MMIO).unitauxiliaryanorstore,programstore,callforis

fromreceivedisdataTheaccessed.iscommunitymemoryappropriatethedecoded,
theperformsALUThecycle.CCsecondtheinlateALUthetoappliedandmemory

portionearlytheduringregistersecondtheintoresulttheinsertsandadditionrequired
nexttheprocessingbeginsCCthecycle,CCthirdtheduringAlsocycle.CCthirdtheof

executed.betoinstruction

5.90 anfromobtainedbetoisdatatheifgreatlyvarywillsequenceexecutionThis
isrequestMMIOancase,thisIndisk.ortapemagneticis,thatunit;auxiliary

thefromdatarequiredthetransfertomechanismsoftwareappropriatetheviamade
instructionsotherexecutingbyoperationcontinuesCCThestore.calltounitauxiliary

theexample,previoustheInstore.calltotransferredbeenhasdatarequestedtheuntil
interval.indeterminateanbydelayedbewouldinstructionparticularthisofcompletion

FacilitiesMaintenanceG.

5.91 itsandProcessor1BThe 4ESS continuousaonoperationalremainmustswitch
thewithinorProcessor1Bthewithinfailuresofregardlessbasis 4ESS Inswitch.

theandProcessor1Btheinunitstherequirement,thissatisfytoorder 4ESS switch
recognizedbecanwhichindicationerrorsomeprovideanderrorsdetecttoablebemust

andunit(s)faultytheisolatetoablebemustProcessor1BThesoftware.controlby
itsoritselfreconfigure 4ESS 1Btheaddition,Inoperational.remaintoorderinswitch

viapersonnelmaintenancenotifyandunitfaultythediagnosetoablebemustProcessor
toorderinmaderapidlybecanrepairsappropriatethatsointerfacecraft-machinethe

reliability.ofdegreehighamaintain
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GENERATE
DATA

ADDRESS

GENERATE
DATA

ADDRESS
FOR FOLLOWING

INSTRUCTION

ENABLE CONTENTS OF REGISTER ONE INTO ALU

RECEIVE DATA
FROM MEMORY

INTO ALU

SEND DATA
ADDRESS TO

MEMORY

ENABLE RESULT INTO
REGISTER TWO

PERFORM
ADDITION

START DECODING
OF INSTRUCTION

START DECODING OF
NEXT INSTRUCTION

166.67 N SEC
CC CYCLE

166.67 N SEC
CC CYCLE

166.67 N SEC
CC CYCLE

SequenceExecutionandDecodingInstructionExample16.Figure
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5.92 Processor1BotherCC,theintoincorporatedbeenhavefeaturesMaintenance
andhardware, 4ESS conjunctioninusedarefeaturesThesehardware.switch

thewith 4ESS Theseoperation.systemmonitorcloselytosoftwaremaintenanceswitch
circuits,self-checkingincludefeaturesmaintenancesoftwareandhardware

theandunitsProcessor1Bbetweencheckscommunication 4ESS peripheralswitch
theaddition,Incapability.interruptanandCCs,betweencheckscommunicationunits,

tousedisandROMBootinlocatediswhichConfigurationProcessorcontainCCs
aisConfigurationProcessorcannot.softwareifProcessor1Bworkingaestablish

theofcombinationspossibletryautomaticallywillthatconceptrecoveryprocessor
ConfigurationProcessorThisconfiguration.workingaintoupitselfbringtounitsduplex

timerintervalAnoccur.failureequipmentcriticalashouldprocessorthereconfigures
functionssystemperformandhardwaretesttomechanismawithsoftwareprovides

inhibitedbemayfeaturesmaintenanceAllintervals.timinglongrelativelyrequirewhich
control.manualorsoftwareby

ChecksCommunication

5.93 Processor1BtheinunitsbetweentravelsthatdataallonmadearechecksParity
onesofnumbertheasdefinediswhichparityoddusesProcessor1BTheframe.

Processor1BTheodd.alwaysistransmissionerror-freeaninbitparitytheincluding
scheme:encodingparityfollowingthehas

information)ofbits8perbitparity(oneparityByte

individually.dataandaddressoverParity

whenfailuresreportandwrites)onparitydata(andparityaddresscheckwillstoresThe
inhibitedisoperationwriteasuspected,ismutilationbitcontroloraddressIfdetected.
detectedarefailuresparityIfset.isfailuredetectedthewithassociatedbittraptheand
errorthetoaccesstestallowsThisinhibited.benotwillwritethebits,datawriteon

error(DPF)failureparitydataTheCCs.theinandstoresbothinlogicdetection
paritydataunexpectedofcasetheintakenbetoactionimmediatecausesindicator

thiswithenhancedisdiagnosabilityandsacrificedisreliabilitylevelsystemnosoerrors,
arrangement.

5.94 datatheofintegritythemaintainandverifytousedarechecksfollowingThe
memory:instored

(a) (TME):ErrorModeTrap MCODEanhasstorethewhensetisbitTMEThe
store:thetosentarefollowsasordersinvalidandmatch

M).C,W,R,A01,(A00,bitscontroltheoverfailureparityControl

thebothand0)=(CsetnotbitInstructionControlthewithordersInvalid
1).=(R/Wsetbitswriteandread

(b) (TAPF):FailParityAddressTrap occurrencethelatchtousedisbitTAPFThe
are(A28-A00)bitsAddressparity.addressbadhasthatcyclebusstoreaof
causewillbyteaddressanyinfailureaand(P3-P0)bitsparitybytebyprotected

are(APF3-APF0)bitsfailureparitybyteaddressUniqueset.betobitTAPFthe
thereducingbits,failedthedefinefurthertousedbecanandCR11instored

problem.cablingaisthereifcablesingleatogroupfailure
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(c) (TDPF):FailParityDataTrap aofoccurrencethelatchtousedisbitTDPFThe
are(D31-D00)bitsdataWriteparity.datawritebadhasthatcyclebusstore

causewillbytedataanyinfailureaand(WP3-WP0),bitsparitybytebyprotected
are(DPF3-DPF0)bitsfailureparitybytedataUniqueset.betobitTDPFthe

reducingthus,bits;failedthedefinefurthertousedbecanandCR11instored
problem.cablingaisthereifcablesingleatogroupfailurethe

(d) (TASWF):FailureWellSeemsAllTrap orderstoreeveryoperation,error-freeIn
whenrepliesstorenoIfbus.replytheoversignalASWanwithansweredis

aIfreceived.wasASWnosincefailureadetectcanprocessortheexpected,
sentisreplyASWFtheandsuppressedisreplyASWtheerror,andetectsstore

cases:followingtheinsentisASWFdetected,ismatchMCODEaWheninstead.

detectedparityaddressBad

detectedparitycontrolBad

occurred.violationWrite-protection

errorsalluntilaccessedisstorethewhensentcontinuouslyisreplyASWFThe
cleared.are

5.95 operatesequencerunitauxiliarytheandsequencerunitperipheralThe
arechecksCommunicationexecution.programtorespectwithautonomously

theverifychecksThesecontrol.theyunitstheandsequencersthebetweenmade
ainresultscheckunitperipheralaofFailurecontrolled.beingunittheofidentity

unitauxiliarythecausescheckunitauxiliaryanofFailureinterrupt.maintenance
CC.theinsetbetoflip-flopinterjectmaintenanceacausesandstoptosequencer

5.96 CCs.thethroughstorescallandstoresprogramwriteandreadunitsAuxiliary
Detectionunits.auxiliaryandstoresthebyperformedarechecksCommunication

beingflip-flopinterjectmaintenanceainresultsunitsauxiliaryorstorestheatfailureaof
CCs.theinset

ControlsCentralBetweenCommunication

5.97 and(CC0CCstwohasconfigurationsystemnormalthedescribed,previouslyAs
pathsCommunicationfunctions.identicalperformingstepinoperatingCC1)

data.testanderrorexchangingandoperations,matchingforusedareCCsthebetween
CCEachdata.replyorwriteandaddress,exchangeCCsstandbyandactiveThe
theinresultsmismatchaofDetectionother.theagainstinformationthismatches

interruptaninitiatesanderrorthedetectswhichCCTheinterrupt.anofgeneration
step.initkeeptoCCotherthetosignalapasses

5.98 control.programunderCCothertheexerciseortest,monitor,canCCactiveThe
Thisregisters.controlCCinternalwritingandreadingbyaccomplishedisThis

betweenleadscontrolanddata,address,dedicatedthroughplacetakescommunication
areregisterstheseaccesstousedrangesaddressProcessor1BTheCCs.twothe
canprogramtheaddresses,theseofusetheThroughC.andBTablesinillustrated

CCEachCCs.bothorCC,standbytheCC,activetheinregisterscontrolwriteorread
registers.controlaccessibletheseof130approximatelycontains
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SystemInterrupt

5.99 K).andG,through(AlevelseightofconsistinghierarchyinterruptanhasCCThe
causesinterruptAnProcessor.1AtheinusedwereinterruptsJandHThe

interrupttoexecutedbeinginstructioncurrentthefromtransfertocontrolprogram
ofsourcethedetermineprogramsTheseprograms.recoveryfaultandrecovery

tocontrolprogramreturnandaction,appropriateotherorcorrectiveinitiateinterrupt,
having"A"withpriorities,assignedarelevelsinterruptTheprograms.processingnormal

canprogramsinterruptlevelBandApriority.lowestthe"K"andpriorityhighestthe
levelinterruptremainingTheprograms.interruptprioritylowerandothereachinterrupt

programs.levellowerinterruptonlycanprograms

5.100 interruptTheinterrupts.variousinitiatecanthatsourcestheidentifiesETable
categories:fourfollowingtheintodividedaretypes

configurationSystem

detectionFault

Testing

Processing.

twohaveinterruptsconfigurationSystemlevels.intocategorizedistypeinterruptEach
controlprogramProcessor1BwheninitiatedareinterruptsTheseB).and(Alevels

(B,levelsfivehaveinterruptsdetectionFaultmade.isrequestmanualaormalfunctions
mismatches,CCfailures,memorybyinitiatedareinterruptsTheseF).andE,D,C,

interrupt,Testingothers.andfailures,unitperipheralviolations,areastoreprotected
K,levelinterrupt,Processingmatches.utilityCCortimerintervalbyinitiatedisG,level

timeout.timerinterjectbyinitiatedis

ConfigurationProcessor

5.101 1Bworkingatogetherpulltostrategyhigh-leveltheisconfigurationProcessor
work.strategiesrecoveryfaultlower-levelifusedbenotwillItProcessor.

conceptrecoveryprocessoraisROM,bootinlocatediswhichconfiguration,Processor
thethatsoavailableunitsduplextheofcombinationspossibletryautomaticallywillthat

Theseconfiguration.workingaintoupitselfbringtotryalwayswillsystem
F.Tableinshownareconfigurations

5.102 C-(forselectedisprogramrecognitionfaultappropriatethefault,low-levelaFor
restartssystemThefault.thecorrectandisolatetointerrupts)F-levelthrough

functiontounableissoftwareIfpoint.safeaatissoftwareapplicationtheso(unwinds)
configurationprocessorthestarttointerruptB-levelatripwilltimersanityaproperly,

(nochangesminimalwithstarts(PCRV)recoveryconfigurationProcessorcycle.(PC)
pumpwillPCRV7,stateAfterPSB.andPSspecifiesthenCCs);switchthenchange,
AfterPUB).andCS,(exceptunitsconfigurablethespecifycompletelyandmemory,

state φ tobackcyclesstatePCRVthe77, φ tryingcontinuallyarestatesuppertheso40,
isconfigurationprocessorworkingaAfterconfiguration.processorworkingaselectto

properofminuteawithinzerotocounterstatePCRVtheresetwillsoftwarefound,
afterPCRepeatedfunctioning. φ sanityreducedwithrecovertotriessystemand60

checks.
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5.103 theProcessor,1BworkingatogetherpullnotdoesconfigurationProcessorIf
terminal.MCCtheviasystemtheupbringtousedbemayforcesmanual

TimerInterval

5.104 theontestsconductingformechanismaprovidesCCeachintimerintervalAn
4ESS duringfunctionssystemoftimingcriticalpermitstimerintervalTheswitch.

milliseconds.256ofvaluemaximumatoinitializedistimerTheintervals.longrelatively
isinterruptG-levelainterval,specifiedthewithinachievednotareresultsexpectedIf

continueactivitiessystemNormalreset.bemustintervaltimerrequesttheinitiated;
interval.thethroughout

InterruptsProcessor1BE.Table

InterruptofSourceUnwoundMaskableLevelServiceTypeRequest
RequestPumpand/orPCManualNoNoAHardImmediateConfiguration

PhaseManualNoNoASoftDeferredRequestProgram
InterruptsInhibitYes
Recovery/DDIModifyYes

I/ORestoreYes
InterruptUSPriorityHighYesRegINHASoftDeferredSystemUtility

Request†PCManualNoNoBHardImmediateConfiguration
RequestPCAutomaticNoINHMCCBHardImmediate

Program)orTimers(from
FailureGCPNoRegINHBHardImmediateDetectionFault

ASWFParity,ROMBootNoReg*INHBHardImmediateDetectionFault
ParityControlBNor

MismatchCCNoRegMMRCHardImmediateDetectionFault
(Bus/Parity)FailureAccessCSNoRegINHDHardImmediateDetectionFault

Overflow/UnderflowCounterStackNoRegINH
AttemptWriteAreaProtectedNoRegINH
AddressInstruction/BBInvalidNoRegINH

ErrorBusInterfaceNoRegINH
(Bus/Parity)FailureAccessPSNoRegINHEHardImmediateDetectionFault

FailureUnitPeripheralYesRegINHFSoftDeferredDetectionFault
FailurePUAutonomousYesRegINH

InterruptUSPriorityLowYesRegINHGSoftDeferredSystemUtility
TimeoutTimerIntervalYesRegINHGSoftDeferredSWDiagnostic

conversion)1A-to-1B(afterSpareYesReg‡INHHSoftNoneSWDiagnostic
conversion)1A-to-1B(afterSpareYesReg‡INHJSoftNoneSWDiagnostic

DetectionFault Deferred KSoft RegINH No TimeoutInterject
error.firstafteritselfinhibitsAutomatically*

71).(pokeinhibitMCCRequires†
Recovery.FaultbyinhibitedAlways‡
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TableStateConfigurationProcessor1BF.Table

CommentsSwitchRepeatAUBIFBCSBPSBPSState
CCPC(Octal)

NormalNo0-----0
Yes0-----1

ChangeNoNo0-----2
PSBaseSwitchNo0----Toggle3

PS0/PSB0Yes0---004
PS1/PSB1No0---115
PS0/PSB1No0---106
PS1/PSB0No0---017

StatesPumpingYes00100010
No01011111
No00101012
No01010113
No00110014
No01001115
No00111016
No01000117
Yes01000020
No00111121
No01001022
No00110123
No01010024
No00101125
No01011026
No00100127
No01100030
No00011131
No01101032
No00010133
No01110034
No00001135
No01111036

37 1 0 0 0 0 0 No
table.ofendatfootnotesSee
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(Contd)TableStateConfigurationProcessor1BF.Table

CommentsSwitchRepeatAUBIFBCSBPSBPSState
CCPC(Octal)

PC†RepeatedYes*00000040
No01111141
No00001042
No01110143
No00010044
No01101145
No00011046
No01100147

PCRepeatedNo10100050
No11011151
No10101052
No11010153
No10110054
No11001155
No10111056
No11000157

PCRepeatedYes11000060
No10111161
No11001062
No10110163
No11010064
No10101165
No11011066
No10100167

PCRepeatedNo11100070
No10011171
No11101072
No10010173
No11110074
No10001175
No11111076

O’(40)toLoopNo10000177
PCrepeatedfor

PCRepeatednotifCCsSwitch*

O’(77).statefromreturnscyclewhenO’(40)withstartsPCRepeated†
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CommunityStoreProgram

GeneralA.

5.105 Processor1BthecontroltorequiredareinstructionsprogramofseriescomplexA
associateditsand 4ESS storetoprovidedare(PSs)storesprogramTheswitch.

thesetoadditionInCC.thetoavailablethemmakeandinstructionsprogramthese
data.office-relatedsemipermanentsomestoretousedalsoarePSsinstructions,

CapabilityFunctionalB.

5.106 PSEgeneric4E22TheRAM.staticofMW2isPSofcapacitystorageThe
TheRAM.staticofKW-64MW1additionalanallowscapacitystorageprogram
PSEgeneric4E22ifpackscircuit6-KLW2(orpackscircuit4-KLW2ofcomprisedisPS

Thismemory.ofbytes)(1,048,576megawordonecontainingeachadded)isfeature
PSEgeneric4E22ifKW-64MW3ormemoryduplicatedfullyofMWs2provides

wordEachMCODE.anastoreferredismemoryofmegawordOnepresent.isfeature
andPS0OnlyMCODE.anytoconfiguredbecanpackcircuitPSAnybits.32contains

code.boottheby1773)(MCODEbaseasspecifiedbecanPS1

5.107 storecallafrom1777MCODEconvertsactuallyfeaturePSEgeneric4E22The
theofbecauselostareKWs64Theallocation.storeprogramatoallocation

theHence,1777.MCODEinallocationbusbufferandROM,bootMMIO,existing
communitystorethealterwillThissize.inMW-64MW1isStoreProgramExtended

3ofconfigurationnewatostorecallofMW-64MW6andstoreprogramofMW2from
store.callofMW5andstoreprogramofMW-64MW

5.108 PSDuringlength.inwordstwooronebecaninstructionprogramProcessor1BA
todoneisThisCC.thetoreturnedsimultaneouslyarewordstwoaccesses,read

thetosentiswordoneonlyaccesses,writePSDuringtime.waitinginstructionreduce
store.

RedundancyC.

5.109 ofduplicateaisPSinstoreddataAllduplicated.fullyarestoresprogramThe
software-controlledperformsregularlyCCTheAPS.theinstoredinformation

detected,isPSmalfunctioningaIfPS.eachofoperationpropertheverifywhichchecks
Program-service.inconfiguredismateduplicateitsandservicefromremovedisit

onmessagesprintedandterminalMCCProcessor1Btheonindicatorscontrolled
theandfailuretheofpersonneloperatingnotifyterminalsinput/outputusing-system

configuration.systeminchange

BusStoreProgram

5.110 andwrite,address,PStheoncarriedinformationthedetailinillustrates17Figure
buses.reply
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BusAddress

5.111 theofconsistsandbits39contains17-A)(FigurebusaddressduplicatedThe
grouping:bitfollowing

BitsAddress29
oneofaddressesinternalpackcircuitKLWThe(A19-A00):bits20—

megaword
pack.circuitKLWaforMCODEThe(A28-A20):bits9—

BitsMode2
Control=C—
Maintenance.=M—

BitsOperation2
Read=R—
Write.=W—

BitsParity5
paritybyteAddress(AP3-AP0):bits4—

M.C,W,R,A01,A00,overbitparitycontrol1—

Signal.Timing1

BusWrite

5.112 PStheonCCthefromtransmittedisdatathePS,aintowrittenisdataWhen
bytedatafourandbitsdata32ofconsistsbuswriteThe17-B).(Figurebuswrite

isParitydata.writethewithtransmittedalsoarebitsparitybytedatafourThebits.parity
willwritethedetected,arefailuresparityIfreceived.isdatatheasstoretheatchecked

(DPF).failureparitydataageneratewillPSandinhibitedbenot

BusReply

5.113 CC.thetobackPSsthefromdatareadcarries17-C)(FigurebusreplyPSThe
8pluswords32-bittwocarrysimultaneouslytoconfiguredisbusreplyPSThe

data,replythistoadditionInword).eachforbitsparitybytedata(4bitsparitybytedata
dataandfailure,all-seems-wellall-seems-well,returningofcapableisbusreplythe

otherseveralandparityofresultscombinedtheindicatebitsThesefailure.parity
wordleftcalledarehalvestwoTheaccess.theduringperformedchecksPSinternal

1).equal(A0wordrightand0)equal(A0

AccessWriteandReadD.

5.114 theonbitsoperationwriteorreadthebyselectedisaccesswriteorRead
followingtheindifferaccesseswriteandreadstoreProgrambus.address

readDuringmemory.intoenteredisworddataoneoperations,writePSDuringmanner.
ignored.is0bitmemory;fromreadsimultaneouslyarewordstwooperations,
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A. ADDRESS BUS B. WRITE BUS C. REPLY OR READ BUS

LEGEND:
ASW - ALL SEEMS WELL

ASWF - ALL SEEMS WELL FAILURE
tpa 786914/01

PARITY

BITS

PARITY

BITS

PARITY

BITS

TIMING

CONTROL
GROUP

PARITY BIT

READ BIT

WRITE BIT

MAINT BIT

CONTROL BIT

DATA PARITY
FAILURE

ASWF

ASW

PARITY

BITS

32

29

28

 0

35

32

31

 0  0

31

32

35

36

67

68

71

ADDRESS

BITS

DATA

BITS

DATA

BITS

DATA

BITS

FormatDataBusStoreProgram17.Figure
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ModesOperatingE.

5.115 betweencommunicationforprovidedareoperationofmodesthreefollowingThe
stores:theandProcessor1Bthe

Mode:Normal writeorreadtoProcessor1BtheallowsoperationmodeNormal
MCODEwhoseCS)or(PScommunityselectedawithinstoresallinmemory

reset.isbitMTCEwhoseand28through20bitsaddressmatches

Mode:Maintenance awithinstoresallbyrecognizedbewillordersMaintenance
and28through20bitsaddressmatchesMCODEwhosecommunityselected

MCODEspossibleallinstoresofoperationallowsThisset.isbitMTCEwhose
modenormalduplicatedtheofoperationtheonimpactwithoutassignments

memory,writeandreadtousedbecanordersmodeMaintenancememory.
control.orstatus,

Mode:Control alterandinterrogatetoProcessor1BtheallowsmodeControl
ofcontentsthedisturbingwithoutstoreawithinregistersmaintenanceandcontrol

array.memorystore’sthe

OperationF.

5.116 anassignedbemustPSeachCC,thebyaccessedbetoPSafororderIn
CC.andPSthebetweenestablishedbemustcommunication2-wayandMCODE

flip-flops.selectbusandregisterMCODEstoretheconditioningbyaccomplishedisThis
selectbusThestore.thetoassignedMCODEthetosetisregisterMCODEstoreThe

PSthewhetherdeterminesflip-flopROTheS1.andS0,RO,designatedareflip-flops
1buswriteandaddressonorreset)(RO0buswriteandaddressondatareceivewill

thethatany,ifbus,whichdeterminesflip-flopsS1andS0theofstatusTheset).(RO
This(1).0busreplytheoverreplywillstoretheset,is(S1)S0Ifover.replywillstore

bus.neitherorbuses,bothbus,eitheroversendingallows

5.117 occurs:followingthepowered-up,isPSaWhenever

toMCODEInitialize φ 773

bus)neitheronsend0,buson(receiveS1andS0,RO,Clear

(UPD)bitUpdateClear

access)normalfromstoreisolatereplies,storeall(inhibitMTCEandCRISet

sources)errorsstore(clearTWPVLTandTDPF,TAPF,TME,Clear

protection).write(disableWPINHSet
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CommunityStoreCall

GeneralA.

5.118 changedfrequentlythestoretoprovidedare(CSs)storescallProcessor1BThe
faultPSwithassociatedprogramsandODAandprocessingcalltorelateddata

recovery.

CapabilityFunctionalB.

5.119 isdifferencemajorThestores.programthetosimilararestorescallFunctionally,
isdatatimeeachCCthetotwoofinsteadworddataonereturnstorescallthat

store.thefromread

RedundancyC.

5.120 theasmannersametheinselectedareTheyduplicated.fullyarestorescallAll
fromremovedisitsuspect,becomesCSaofoperationtheIfstores.program

1BtheonindicatorsProgram-controlledinstead.usedisduplicateCStheandservice
onmessagesprintedandterminalMCCProcessor 4ESS terminalsinput/outputswitch

failure.theofpersonnelnotify

5.121 isstore,programlikewhich,(semipermanent)datasomecontainalsostoresCall
following:theofconsistsdataThisAPS.theinstored

programslibraryorCOMPOOL

ODA

recoveryfaultPS

executable).and(dataPIDENTS

transientandODAcontaincanspectrumaddressextendedtheinconfiguredstoresCall
text.programcontaincannotTheydata.

InterfacesStoreCallD.

5.122 bus.CStheoverCCthewithisinterfaceCSprimaryThe

BusStoreCall

5.123 replyandwrite,address,CStheoncarriedinformationtheillustrates18Figure
buses.
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BusAddress

5.124 bus.addressstoreprogramthetoidenticalis18-A)(FigurebusaddressCSThe

BusWrite

5.125 bus.writestoreprogramthetoidenticalis18-B)(FigurebuswriteCSThe

BusReply

5.126 carriedDataCCs.thetodatareplystorecarries18-C)(FigurebusreplyCSThe
onlyThebus.replystoreprogramtheoncarrieddatatosimilarisbusthison

dataoneonlyreturnsCSSincebuses.theseofcapacitybitdatareplytheisdifference
list:followingtheinspecifiedasbits39onlycarriesbusreplyCSthetime,aatword

bitsdataThirty-two

bitsparitybytedataFour

bitAll-seems-well

bitAll-seems-well-failure

bit.failureparityData

AccessWriteandReadE.

5.127 theonbitsoperationwriteorreadthebyselectedisaccesswriteorRead
wordoneonlythatinsimilarareaccesseswriteandreadstoreCallbus.address

store,programwithAsoperation.writetheandreadthebothduringaffectedisdataof
dataactualtheidentifytousedis18-AFigureinillustratedaddresslocationdatathe

store.callinaccessedbetolocation

ModesOperatingF.

5.128 modes.operatingstoreprogramassamethearemodesoperatingstorecallThe

OperationG.

5.129 theexceptoperationstoreprogramassametheisoperationstorecallThe
toinitializedisMCODE φ powered-up.isCSawhen777
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CommunitiesUnitAuxiliary

GeneralA.

5.130 magneticbulkwithProcessor1Btheprovidecommunities(AU)unitauxiliaryThe
byprovidedismemorydiskmagneticThestorage.datatapemagneticanddisk

Thesesystem.dataauxiliarytheinusedismemorytapemagneticTheAPS.an
following:theforProcessor1Bthebyusedarememoriesauxiliary

trunkprograms,diagnosticexample,(fordataandprogramsforstoragePrimary
callinstorednottherefore,and,usedinfrequentlyresults)testmeasurement

storage)(diskstoreprogramandstore

storage)(tapedatareinitializationsystemofStorage

generatedinformationaccountingassuchdataofamountslargeofStorage
storage)diskand(tapeoperationsystemduring

storage).(tapegrowthandtestingspecialforprogramslibraryofStorage

5.131 whichAUBthetoconnectedcommunitiesunitauxiliarytheProcessor,1AtheIn
todirectlyconnectnotdoesAUBtheProcessor,1BtheInCCs.thetoconnected

SeeIFB.Processor’s1BthetoconnectsAUITheAUI.thetoconnectsbutCCs,the
Processor.1Bthetocommunitiesunitauxiliarytheofconnectionthefor4Figure

5.132 thethroughstoreprogramorstorecallandAUsthebetweentransferredisData
Instore.callupperthetounitauxiliarythebyaccessdirectnoisThereAUI.

thehavemustAUanstore,programorstorecallafromortodatatransfertoorder
information:following

storeprogramorstorecallofaccesswriteorread,operation,oftypeThe

accesswriteorreadtheforaddressstartingstoreprogramorstorecallThe

addressstartingunitauxiliaryThe

transferred.betodataofblocktheofsizeThe

thepassmayCCTheways.severalinAUsthetoconveyedbemayinformationThis
read-accessingbyinformationtheobtainmayAUTheAUI.theviaAUthetoinformation

store.programorstorecall

BusUnitAuxiliaryB.

5.133 AUB,theonoccurCCthewithexchangesaddressanddata(AU)unitAuxiliary
torequiredaresignalstimingandcontrolAdditionalIFB.theandAUI,the

AUs.thefromandtoinformationoftransfertheadminister
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5.134 busmajorotherfromdiffersitHowever,bus.duplicatedfullyaisAUBThe
alltoconnectnotdo1)AUBand0(AUBbustheofsectionsboththatinsystems

1AUBwhile0;DUSandAPItoconnects0AUBInstead,community.theinunits
are1and0AUBThe4.Figureinillustratedas1DUSandAPIthetoconnects

19Figurebuses.addressstoreandreplies,write,addresses,separateofcomprised
buses.theseofeachoncarrieddatatheshows

BusAddress

5.135 fiveThefunctions.severalservesbusaddressAUtheonAUstoappliedData
Theaddressed.betoAUtheidentify19-A)(FigureK-codedesignatedbitsdata

AU.theinregisteruniqueaidentifyaddresscontrol-registerAUdesignatedbitsdata11
transfersdataanycontroltoinformationappropriatethewithwrittenisregisterThis
designatedbits16the19-A,FigureInstore.programorstorecallandAUanbetween

00through15bitsaddressbinaryassametheareaddressregistercontrolandK-code
readbetoisdatawhetherspecifybitswriteandreadTheC.andBTablesinshown

operatingthedesignatesbitcontrolThecommunity.auxiliarytheintowrittenorfrom
AU.theofmode

5.136 K-codeandaddresstheoverparityoddmaintaintotransmittedisbitparityThe
toAUtheenabletoinformationaddressthewithtransmittedisbitSYNCThebits.

data.addresstheprocessandreceive

BusWrite

5.137 memory,orregistercontrolafordestinedwhetherAU,antotransferreddataAll
writeofconsistswrittenbetodataThe19-B).(Figurebuswritetheoncarriedis

data.writethewithtransmittedalsoarebitsparityTwo00.through23bits

BusReply

5.138 forCCsthetoAUsthefromdatareadcarries19-C)(FigurebusreplyThe
readMMIODuringresponse.MMIOorstores,programstores,calltoapplication

data24ofconsistsdataReplyAUI.thefromCCthebyreadisdatareplyoperations,
thetoAUthefrombitall-seems-wellancarriesalsobusreplyThebits.parity2andbits

AUtheindicatechecksinternalwhenaccesseachofendtheatsentisbitThisCC.
correctly.operated

BusAddressStore

5.139 toAUthefrominformationaddresscarries19-D)(FigurebusaddressstoreThe
informationaddressThisstores.programorstorescalltoapplicationforCCthe
StoreAU.thebyaccessedbetolocationdataandcommunitystoretheidentifies
correspond19-DFigureinshownbitsaddress22Thebits.22ofconsistsdataaddress

alsobusaddressstoreTheC.andBTablesinshownbitsaddressbinary22theto
oftypetheindicatebitswriteandreadThebit.parityandbit,writebit,readacarries

22-theovercomputedisParitystore.programorstorecallonperformedbetoaccess
addressesstorecallforparityoddmaintaintotransmittedisbitparityTheaddress.bit

byreceivedortransmittedisthatParityaddresses.storeprogramforparityevenand
themakemustAUITheschemes.parityProcessor1BthewithcompatiblenotisAUthe

checks.andconversions
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(APS)SystemProcessorAttachedC.

5.140 Andata.andprogramsofstoragedisktheforAPSanusesProcessor1BThe
isAPSthewithequippedProcessor1Baofdiagramblockfunctionalequipment

2.Figureinprovided

CapabilityFunctional

5.141 givesSystemComputer3B20D/3B21Dduplexedhigh-capacity,theofuseThe
words.data32-MtoupofcapacitystoragediskacommunityProcessor1Bthe

5.142 structuresfileexpandableusesalsoSystemDiskComputer3B20D/3B21DThe
FileDiskComputer3B20D/3B21DtheviaProcessor1Bthetoaccessiblearethat

isstructuresfilecomputer3B20D/3B21DthewithinAddressingSystem.Management
separate20tolimitedisaccessProcessor1BThebasis.offsetwordpathname,fileaon

isstoragediskcomputer3B20D/3B21DtheofareaThisfiles.computer3B20D/3B21D
3Btheastoreferred File.

Redundancy

5.143 viaiscomputer3B20D/3B21DtheandProcessor1BtheofinterconnectionThe
unitsAPIThe1).APIand0(APIpairunit(API)interfaceprocessorattachedthe

32-bitthewithProcessor1BtheofstructureAUBparallelword,24-bittheinterface
directlynotdoesAPIThecomputer.3B20D/3B21Dtheofstructurebusserialword,

AUBtheProcessor,1BtheInProcessor.1AtheinasAUBthethroughCCtheinterface
theofconnectionthefor4FiguretoReferclient.IFBaniswhichAUIantoconnects
accessmemorydirectcomputer3B20D/3B21DduplexedTheProcessor.1BthetoAPIs

ofonecontrol,softwareUnderbus.serialdualaviaunitAPIeachtoconnectscontroller
standbytheasdefinedisotherthewhileunitactivetheasdefinedisunitsAPIthese

units.APIthereconfiguresProcessor1Bthefails,unitactivethethateventtheInunit.
However,units.APIofreconfigurationarequestcancomputer3B20D/3B21DtheAlso,

APIandselectionAUBviaProcessor1Bthebycontrolledisreconfigurationactualthe
orunitsAPIbotheitherfailure,duplexaofeventtheIncommands.interprocessorunit

untiloperationcontinuecanProcessor1Bthefailure,SystemComputer3B20D/3B21D
occurs.requestmemory-pumparequireswhichfailurea

5.144 1BTheSystem.DiskComputer3B20D/3B21DduplexedausesAPSThe
storedarecomputer3B20D/3B21DthebystoreddataandprogramsProcessor

ofstorageTheSystem.DiskComputer3B20D/3B21Dduplicatedtheofhalvesbothon
Processor.1Bthetotransparentissystemdisktheondata

Operation

5.145 theoffacilities(DMA)accessmemorydirecttheconnectunitsAPIThe
andmessagestransferefficientlytoProcessor1Bandcomputer3B20D/3B21D

canunitAPIanthatmeansaccessmemoryDirectprocessors.twothebetweendata
3B20D/3B21DandProcessor1Btheinmemoriesbetweenmessagesdatatransfer

controlcomputer3B20D/3B21DorProcessor1Bdirectrequiringwithoutcomputer
transfer.actualtheofcontrols)unitprocessing(central
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K-CODE
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real-processoroftermsinefficientmoreareoperationsaccessmemorydirectThus,
processorstheallowsThiscontrol.processorcontinuousrequiringoperationsthantime

inisjobaccessmemorydirectathattimesametheatprogramsotherexecuteto
AUI.theofcontroltheunderisAUBProcessor1BtheoverdataoftransferTheprocess.

theunderisbusesserialdualcomputer3B20D/3B21DtheoverdataoftransferThe
controller.accessmemorydirectcomputer3B20D/3B21Dtheofcontrol

5.146 requestdiskainstoredarewrite,orreadrequests,diskProcessor1BNormal
autonomouslyunitAPIactiveThestore).(callmemorymainProcessor1Bofarea

requestdiskthecopiesunitAPITheAUB.theviainformationthis(reads)polls
computer3B20D/3B21DThememory.maincomputer3B20D/3B21Dthetoinformation

memorydirectforlookinginformationrequestdiskoriginatedthepollsunitcontrol
work.access

5.147 aperformsfirstcomputer3B20D/3B21Dtherequests,readProcessor1BFor
Disk3B20D/3B21Dthefromdatarequestedtheoftransferaccessmemorydirect

complete,isoperationthisWhenmemory.maincomputer3B20D/3B21DthetoSystem
toAPIthebyissuedisrequesttransferAavailable.isjobthethatinformedisAPIthe

1Bthetosentisdatatheandcontrolleraccessmemorydirect3B20D/3B21Dthe
(1)operation:stagetwoaisThisbus.replyAUtheviamemorymainProcessor

Processor.1BtoAPI(2)andAPI,tocomputer3B20D/3B21D

5.148 APIThereversed.isprocessthisrequests,writeProcessor1BnormalFor
1BthefromtransferredisDatamemory.Processor1Bofreadainitiates

3B20D/3B21DintoitputsAPITheAUI.theviaunitAPIthetomemorymainProcessor
toAPI(1)operations:DMAtworequiresThisdisk.towritteniswhichmemorycomputer

disk.tomemorycomputer3B20D/3B21D(2)andmemory,computer3B20D/3B21D
ofareadisk-request-completedainacknowledgedarerequestsdiskCompleted

1BoriginatingThecomputer.3B20D/3B21DandProcessor1Bthebothinmemory
diskthroughcompletedisrequestdiskthethatnotifiedareprogramsclientProcessor

3B20D/3B21DThememory.ofareadisk-request-completedtheofpollingadministration
baseddatarequestdisktheforusedmemorystoremainofareathereleasescomputer

processedarerequestsdiskNormaldata.disk-request-completedtheofpollingtheon
basis.first-in/first-outaonAPIactivetheby

5.149 Theprotocol.buffercircularausingAPIthebyprovidedisstreamtrafficCCS7A
(3B20D/3B21DAPSthebymanagedisstreamdatasignalinghigh-volume

providesAPITheAPS.thetooverheadreal-timeminimalprovidetosoftwarecomputer)
memorystorecallProcessor1Btheto/frommessagessignalingtransporttomeansthe

byretrievedisitwherememorymaincomputer)(3B20D/3B21DAPStheto/fromdirectly
processors.signaling
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5.150 pointersunloadandloadwithstorecallinprovidedarebufferscircularTwo
forboundmessagesformemoryprovidesbufferOneuse.insegmentsindicating

messagesformemoryprovidesbufferothertheandcomputer),(3B20D/3B21DAPSthe
presentfirmwaretheintoembeddedisprotocolbufferTheProcessor.1Btheforbound

activethetosentarewrite)or(readrequestsdiskProcessor1BHigh-priorityAPI.thein
15bitsaddress(AUK-codesunitauxiliaryProcessor1BTheAUB.theviaunitAPI

are1and0unitsAPIaddresstoused11)through φ and00 φ respectively.01,

5.151 3B20D/3B21DthetointernallyhandledisadministrationfilediskofaspectThe
operations.normalsuspendtemporarilywillrequestsdiskHigh-prioritycomputer.

beenhaverequestshigh-prioritythewhenresumedisprocessingrequestdiskNormal
completed.

5.152 fordescribedpreviouslyassametheisprocessingrequestdiskHigh-priority
tosentisinformationrequestdiskthehowofexceptionthewithrequestsnormal

unit.APIthe

ModesOperating

5.153 bit,controlAmode.normalaormodecontrolainoperatedbecanunitsAPIThe
operatewillunitAPIthewhichinmodethespecifiesbus,addressAUtheonsent

accessedareregisterscontrolunitAPIinternalmode,controltheInaccess.eachfor
toCCsProcessor1BtheenableoperationsreadControlapplicable).aswrittenor(read

Processor1BtheenableoperationswriteControlinformation.statusunitAPIobtain
normalTheunit.APIthewithinpointscontrolspecificofconditionthechangetoCCs

(3B20D/3B21DAPSthetowrittenorfromreadbetoisdatawhenusedismode
operations.accessmemorydirectforcomputer)

InterfaceStatus

5.154 APItheWhenindicator.statusout-of-serviceAPIanhaveeach1and0unitsAPI
theonindicatorout-of-serviceAPIapplicabletheset,isflip-flopmaintenanceunit

displayed.isterminalMCC
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CommunitySystemDataAuxiliaryD.

5.155 communityADSThecommunity.ADSoneaccommodatecanProcessor1BThe
associatedandcontrollersunittape16ofmaximumaandDUSs,twoofconsists

orinputdatabufferthatprocessorslogicwiredareDUSsTheunits.tapemagnetic
interfaceanasservescontrollerunittapeEachcontrollers.unittapethefromoutput

DUSs.twoandunittapeassociateditsbetween

NOTE:
communityADSThegenerics.earlierand4E21toappliescommunityADSThe

laterand4E22inremovedeffectivelyisunits)tapeassociatedandTUCs,(DUSs,
earlierand4E21incommunityADSthebyperformedFunctionsgenerics.

later.and4E22indrivestapeAPStheviaperformedaregenerics

CapabilityFunctional

5.156 AUBonetoconnectedeacharecommunityADSaninprovidedDUSstwoThe
When1).AUBonselectorunitdataand0AUBonselectorunit(data

storeprogramandstorecallaccesscanselectorunitdataaconditioned,appropriately
busADSinternalAnoperations).processingCCof(independentAUIthethrough
unittapetheallandDUSeachbetweenconnectionhard-wiredaprovidessystem

areDUSstheHowever,community.ADSanwithinunitstapeassociatedandcontrollers
controllers.unittapesoftware-designatedwithonlycommunicatetoCCbyconfigured

bothtoconnectedphysicallyiscontrollerunittapeathougheventhat,meansThis
appropriatelyisthatDUSthewithcommunicateonlycancontrollerunittapetheDUSs,

configured.

5.157 controllersunittapetheandAUBthebetweeninterfaceanasfunctionsDUSThe
datatransferringactivelyarewhichcontrollersunitTapecommunity.ADSthein

willDUSassignedtheOnlyAUB.thetoaccessprovidetoDUSsbothrequestwill
controllersunittapetheofeachforsequenceinaccessthisprovideDUSsTherespond.

interfacesignalcontrolrequiredtheoutcarriesDUSassignedThethem.toassigned
interjectoftransferthecoordinateDUSsThetransfer.datathecompletetoAUIthewith

dataprocessalsoDUSsTheAUI.thetocontrollersunittapevariousthefromrequests
appropriatewithrequeststhesecoordinateandCCstheatoriginatingrequeststransfer

controllers.unittape
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5.158 theirofoperationthecontrollingforresponsiblearecontrollersunittapeThe
signalscontrolappropriateinitiatecontrollersunittapeTheunit.tapeassociated

byinitiatedisactivitycontrollerunitTapetransfer.dataaoutcarrytorequired
theinitiated,istransferdataaOnceCC.theatoriginatinginformationandcommands

unit.tapeassociatedtheirfromandtotransfersdatacontroldirectlycontrollersunittape
dataaforrequiredaddressesandordersmemorygeneratecontrollersunittapeThe

selector.unitdataspecifiedthethroughplacetaketotransferthedirectandtransfer
fromreaddatathereformatcontrollersunittapetheoperations,readunittapeDuring

operations,writeunittapeDuringunits.Processor1Bthewithcompatibleformatotape
units.tapethewithcompatiblebetodatawritereformatcontrollersthe

Redundancy

5.159 redundantofmethodsseveralprovideADStheofcharacteristicsDesign
systemAUBthewithequipmentinterfacetousedmethodTheoperation.

oneorDUSoneanyIffailures.equipmentoftypescertainagainstredundancyprovides
unittapethewithinterfacetoconfiguredbecanDUSotherthefails,busAUtheofside

becantapemagneticthemalfunctions,unittapeorcontrollerunittapeaIfcontroller.
becanunitfailingthetoassignedfunctionsystemTheunit.tapeanotheronmounted

configuredbecanADStheandsoftwareProcessor1BTheunit.newthetotransferred
Onedata.accountingmessageautomaticrecordingassuchfunctionscriticalperformto
Instandby.asdesignatedisunittapeseparateaandactiveasdesignatedisunittape

continuetousedbewillunittapestandbythefailure,unittapeactiveanofeventthe
data.therecording

Operation

5.160 ofdegreegreaterarequiressystemretrievalandstoragetapemagneticA
storagediskorstoresemiconductorthanmanagementandcontrolmanual

units,tapeonmountedbeingBeforefactors.severaltoattributedisThisfacilities.
operations.read/writeorread-onlyforconfiguredphysicallybemustreelstapemagnetic

andaccounting,diagnostic,test,(blank,tapesspecificmounttotakenbemustSteps
toconfiguredbemustADStheinunitstapetheAlso,units.tapeappropriateonothers)

functions:ADSthreefollowingtheofonesupport

ReinitializationSystem withmemoryProcessor1Bofreloadingthe—involves
dataofficeandprogramscontrol

AccountingMessageAutomatic billingcustomerofrecordingthe—involves
information

Utility theassuchactivitiesvariousforunitstapeADSofusethe—involves
following:

programsupdatedInputting—
programsmaintenancespecialofsourceasUsing—

resultstestordatamaintenanceRecording—
functions.handlingdatageneralotherPerforming—

terminal.input/outputanviadesignatedmanuallybemustfunctionsThese
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5.161 K-codesThescheme.enablingcodedtheusingaccessedareDUSsSpecific
API,theUnlikemanufacturing.duringuniteachintowiredareDUSstoassigned

theonlyADS,theaccessesCCWheneverCC.bychangedbecannotK-codesthe
busaddressAUtheontransmittedK-codethematchesK-codeassignedwhoseDUS

thewhetherspecifies10bitbusaddressunitAuxiliaryaccess.thetorespondwill
9bitsbusaddressunitAuxiliarycontroller.unittapeaorDUSaatdirectedisaccess

accessed.betocontrollerunittapeorregisterDUStheidentify0through

5.162 AUB.theofsideonetoconnectedonlyisDUSa4,FigureinshownAs
programsCCwhenHowever,required.notareflip-flopscontrolbusTherefore,

theofK-codethedesignateaccessesADSthatensuretotakenarestepswritten,are
ensuretotakenarestepsFurthermore,used.busthetoconnectedcontrollerunittape

controllerunittapethewithcommunicatetoconfiguredarecontrollersunittapethat
address.theinspecified

AccessWriteandRead

5.163 twotoaccesswriteandreadhaveCCsthemode,operatingnormaltheIn
rarelyareaccessesreadmodeNormalDUS.theinregistersinternal

commandscontrollerunittapewritetoimplementedareaccessesWriteimplemented.
appropriatethetodatathisforwardDUSsTheregisters.theseintodataaddressand

toaccesswriteorreadainitiatetopreparesthencontrollerThecontroller.unittape
ofconsistgenerallyregistersDUSthetoapplieddataThestore.callorstoreprogram

following:the

specificalocatetounitstapethecausewhichcommandscontrollerunitTape
tapemagnetictheonarea

programorstorecalltheofaddressstartingtheidentifieswhichdataAddress
accessedbetoareastore

accesswriteorreadstoreaasoperationtheidentifieswhichData

transferred.betoblockdatatheofsizethedefineswhichData

thethroughgoinganddatathisprocessingiscontrollerunittapeaddressedtheWhile
tofreeisDUSthetape,magneticthepositioningofprocesstime-consumingrelatively

controller.unittapeanotherservice

5.164 detecttocontrollersunittapeassignedtheirscanDUSsoperation,normalDuring
thiscoordinateDUSsTherequests.accessstoreprogramorstorecallany

aWhenregisters.selectorunitdatawriteorreadtorequestsCCwithfunctionscanning
unittapetheenableDUSsthedetected,isrequestaccessanwithcontrollerunittape
orreadautonomouslycancontrollerunittapethetime,inpointthisFromcontroller.

thethroughcoordinatedisaccessthisHowever,store.programorstorecallwrite
conflictseliminatetorequirediscoordinationThisCCtheinAUIanandDUSassigned

aatwordonetransferredisDataAUI.theandDUSs,units,APIthebyusagebusAUin
istransferThestore.callorstoreprogramandcontrollerunittapethebetweentime

signals.controlbycontrolled
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ReinitializationMemory

5.165 1BthewithinexercisedbemayreinitializationsoftwaresystemoflevelsSeveral
variesrewrittenisthatstorecallandstoreprogramindataoftypeTheProcessor.

betodatathereinitialization,oflevelsmostForreinitialization.ofleveleachwith
becanreinitializationoflevelsThesememory.diskfromobtainedisrewritten

memoryoflevelseveremosttheHowever,initiated.manuallyorautomatically
aDuringinitiated.manuallybemustreinitialization,systemastoreferredreinitialization,

rewritten.isdatamemorydiskandstore,callstore,programallreinitialization,system
tothenandstoretotapefromtransferredisandADSthefromobtainedisdataValid

storage.disk

5.166 torequiredcontrolsmanualtheprovidesterminalMCCProcessor1BThe
associatedandcontrollerunittapeaHowever,reinitialization.systemimplement

aFirst,items.twoinvolvesconditioningThisconditioned.properlybemustunittape
unit.tapeaonmountedbemustdatareinitializationsystemcontainingtapemagnetic

reinitializationsystemtheassignedbemustcontrollerunittapeassociatedtheSecond,
ready-for-system-reinitializationasendDUSsbothaccomplished,isthisWhenfunction.

terminal.MCCtheondisplayediswhichMUPthetosignal

NOTE:
and4E22forvalidnotisequipmentDUS/TUCtheusingreinitialization,System

generics.laterand4E22infunctionalnotareTUCsandDUSsThegenerics.later

5.167 andinterruptediscontrolprogramCCrequested,isreinitializationsystemWhen
theissignalthereceivingDUSTheDUS.thetosentissignalreinitializationa

thereceivingDUSThe1).or(0activedesignatediswhichAUBthewithassociatedone
However,community.theincontrollersunittapethealltoitappliessignalreinitialization
willfunctionreinitializationsystemtheassignedbeenhaswhichcontrollertheonly

system-aforwardsDUSthestarted,isprocessreinitializationtheOncerespond.
ADStheoperation,reinitializationthisDuringMUP.thetosignalreinitialization-activate

areerrorsIfdetected.areerrorsifeventransferdatathecompletetoconditionedis
signalThisMUP.thetoforwardedissignalerrorreinitializationsystemadetected,

erroranthatpersonneloperatingnotifytoterminalMCCtheonindicatoranactivates
existed.condition

ModesOperating

5.168 sentbitcontrolAmode.normalaormodecontrolainoperatedbecanADSThe
theInoperate.willADSthewhichinmodethespecifiesbusaddresstheon

andreadprovidedisCCtheInstead,initiated.notareaccessesmemorymode,control
toCCtheenablesaccessreadTheDUSs.thewithinregistersmosttoaccesswrite

capabilitywrite-accessTheDUSs.theofoperationconcerninginformationstatusobtain
thewithinflip-flopsandregisterscontrolofconditionthechangetoCCtheenables

DUSs.
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(J5A006A)FrameInput/Output

GeneralA.

NOTE:
everyinnotisframeI/OThe 4ESS office.switching

5.169 1BthebetweeninteractionforfacilityprimarytheprovideterminalsI/OThe
betweeninterfaceanprovidesframeI/OThepersonnel.operatingandProcessor

thethroughoutlocatedterminals,I/OTheterminals.I/OtheseandCCProcessor1Bthe
4ESS orprinters,terminals,keyboard/displayofconfigurationsvariousbemayswitch,

usingterminalsthesewithcommunicateCCthebyexecutedprogramsI/Osets.data
Theseframe.I/OtheinunitsI/Ochannelmultipletoappliedinstructionsunitperipheral

I/Ooperatingslowrelativelythebetweeninterfaceanprovidetorequiredareunits
J5A006C,frame,IOPoneJ5A006A;frame,I/OOneCC.high-speedtheandterminals

orframesIOPAdditionalProcessor.1BthebyrequiredisJ5A006D,frameIOPoneor
asarrangementplanfloorfixedProcessor1BtheofoutsideprovidedbemayframesI/O

theofpart 4ESS greaterarequirewhichofficesforareframesadditionalTheswitch.
capability.I/O

InterfacesB.

5.170 unitperipheralduplicatedtheisCCtheandframeI/OthebetweeninterfaceThe
TheseCC.thefrompointspulseGCPreceivesalsoframeI/OThesystem.bus

thetoExternalfunctions.maintenancecontroltoframethewithinusedarepointspulse
byrequiredassetsdataandterminalsI/OwithinterfacesframeI/OtheProcessor,1B

the 4ESS switch.

CapabilityFunctionalC.

5.171 selectorstheseofEachselectors.unitI/OidenticaltwoofconsistsframeI/OThe
iscontrollerEachcontrollers.unitI/Oeightofmaximumawithinterfaces

willframeI/OequippedtotallyaThus,channel.I/Osoftware-definedatoassigned
whichterminalsthreetoupaccommodatecanchannelEachchannels.I/O16provide
1Bother(likeselectorunitI/OEachinformation.samethetransferringforusedare
uniqueownitsassignedisunits)peripheralsystemusingenabledcodedandProcessor

instructionsunitperipheralusingselectorsunitI/OtheaccesscanCCTheK-code.
bemustK-codeappropriateThe1.busor0buswriteunitperipheralontransmitted

unitI/Othebeforebusaddressenableunitperipheralcorrespondingtheontransmitted
orders.unitperipheralanyprocesswillselectors
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5.172 fieldK-codetheselector,unitinput/outputapplicabletheidentifyingtoadditionIn
betocontrollerunitinput/outputtheidentifiesalsobusaddressenabletheof

accessesandinstructionunitperipheralthedecodesselectorenabledTheaccessed.
respectivethetodataoutputforwardsturn,incontroller,Thecontroller.specifiedthe
RS232CthewithcompatibleiscontrollerthefromoutputTheterminal.input/output

ofcapableiscontrollerTheStandard.Interface(EIA)AssociationIndustriesElectronic
controller.theoffeetcable200withinarethatterminalsinput/outputwithinterfacing

theiforfeetcable200exceedsdistancetheifmadebemustsetsdatatoConnections
providedaresetsdataTheseinterface.standardEIAanwithcompatiblenotisterminal

datatheprovided,aresetsdataWhenengineered).(officesystemusingtheofpartas
Input/outputframe.input/outputtheoffeetcable50withinequippedbemustsets

feetcable4000touplocatedbemayinterfaceloopcurrentarequirewhichterminals
aresetsDataframe.input/outputthefrom not circuit.interfaceloopcurrentainused

5.173 forsearchtocontrollersunitinput/outputthepollsCCtheintervals,regularAt
unitperipheralappropriategeneratesCCthedetected,Whenrequests.service

obtainedbecandataThisbus.replyunitperipheraltheviadatathisreadtoinstructions
both.or1,bus0,buseitheron

RedundancyD.

5.174 theirandselectorsunitinput/outputtwoofconsistsframeinput/outputThe
orselectoranyoffailureaofeventtheIncontrollers.unitinput/outputassociated
orselectorremainingthethroughprovidedisredundancyhardwaresufficientcontroller,

assignedsoftwareTheoutput.orinputeffectivelybetodatapermittocontrollers
Powerflexibility.thisprovidetoconfiguredappropriatelyarechannelsinput/output
unlikely.isfailureframecompleteathatsoconfiguredisframethewithindistribution
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(J5A006C)FrameProcessorInput/Output

GeneralA.

5.175 thebetweeninteractiontheforfacilityprimarytheprovideterminalsInput/output
interfaceanprovidesframeIOPThepersonnel.operatingandProcessor1B
locatedterminals,I/OTheterminals.I/OtheseandCCProcessor1Bthebetween

thethroughout 4ESS keyboard/displayofconfigurationsvariousbemayswitch,
communicateCCthebyexecutedprogramsI/OThesets.dataorprinters,terminals,

channelmultiplethetoappliedinstructionsunitperipheralusingterminalsthesewith
arecommunitiesmicroprocessorTheseframe.IOPtheofcommunitiesmicroprocessor

hightheandterminalsI/Oslowrelativelythebetweeninterfaceanprovidetorequired
frame,I/OoneorJ5A006D,frame,IOPoneJ5A006C;frame,IOPOneCC.speed

maymaximum)(threeframesIOPAdditionalProcessor.1BthebyrequiredisJ5A006A,
complex.Processor1Btheofpartasaddedbe

InterfacesB.

5.176 system.busunitperipheralduplicatedtheviaCCtheinterfacesframeIOPThe
pointspulseTheseCC.thefrompointspulseGCPreceivesalsoframeIOPThe

1BthetoExternalfunctions.maintenancecontroltoframeIOPthewithinusedare
thebyrequiredassetsdataandterminalsI/OwithinterfacesframeIOPtheProcessor,

4ESS switch.

CapabilityFunctionalC.

5.177 aofconsistprocessorsTheseIOPs.identicaltwoofconsistsframeIOPThe
microprocessortwooroneeitherandcontrolleraccessmemorydirect

fromandmicroprocessoraofconsistscommunitymicroprocessorEachcommunities.
associateditsandcontrolleraccessmemorydirectaFunctionally,units.lineeighttoone

theisunitslinetheofEachselector.unitI/Oanofequivalentthearemicroprocessors
mayframetheinequippedIOPtwotheofEachcontroller.unitI/Oanofequivalent

I/O32providewillframeIOPequippedtotallyaThus,channels.I/O16toupsupport
ofeachofratedatatheaddition,Inframe.I/Otheofcapacitythedoublechannels,

ofoneanytorequiredaschangedbecanandcontrolsoftwareunderischannelsthese
full-duplex.bps,9600or48002400,1800,1200,300,110,following:the

5.178 (K-codeduplicatedtheviaisframeIOPtheandCCthebetweenCommunication
memorydirecttheaccesscanCCThesystem.busunitperipheralenabled)

unitperipheraltheontransmittedinstructionsunitperipheralusingcontrollersaccess
unitperipheraltheontransmittedbemustK-codeappropriateThe1.busor0buswrite

peripheralanyprocesswillcontrolleraccessmemorydirectabeforebusaddressenable
accessed.betochanneltheidentifiesalsoK-codeTheorders.unit
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5.179 controllerdrivenread-only-memoryaiscontrolleraccessmemorydirectEach
memorydirectEachCC.fromreceivedinstructionsI/Otheexecuteswhich
slowerandCChigh-speedthebetweeninterfacetheprovidescontrolleraccess

anddataI/OthecheckandbuffermicroprocessorsThecommunities.microprocessor
accessmemorydirectabetweenCommunicationchannel.I/Oeachforcontrolprovide

memoryaccessrandomainlocationsdatafixedviaismicroprocessoraandcontroller
thebyconfiguredismemorydataThemicroprocessor.theofmemory)(data

provideunitslineTheunits.linetheforbufferchannelaasusedisandmicroprocessor
Themicroprocessor.theandsetsdataorterminalsI/Othebetweenconnectionthefor

AssociationIndustriesElectronicRS232Cthewithcompatibleisunitlinetheofoutput
I/OwithinterfacingofcapableareunitsinterfacelineTheStandard.Interface(EIA)

mustsetsdatatoConnectionsframe.IOPtheoffeetcable200withinarethatterminals
compatiblenotisterminalI/Otheiforfeetcable200exceedsdistancetheifmadebe

theofpartasprovidedaresetsdataTheseinterface.standardEIAanwith 4ESS switch
withinequippedbemustsetsdatatheprovided,aresetsdataWhenengineered).(office

currentarequirewhichterminalsI/Oframe.processorinput/outputtheoffeetcable50
aresetsDataframe.IOPthefromfeetcable1000touplocatedbemayinterfaceloop

not circuit.interfaceloopcurrentainused

5.180 serviceforsearchtoprocessorsIOPsthepollsCCtheintervals,regularAt
unitperipheralappropriategeneratesCCthedetected,Whenrequests.

obtainedbecandataThisbus.replyunitperipheraltheviadatathisreadtoinstructions
both.or1,bus0,buseitheron

RedundancyD.

5.181 IOP,anoffailuretheofeventtheInIOPs.twoofconsistsframeIOPThe
assignments.channelback-upandchannelviaprovidedisredundancysufficient

betodatapermittoIOPsbothbetweenassignedarechannelsback-upandChannel
thatsoconfiguredisframethewithindistributionPoweroutput.orinputeffectively

unlikely.isfailureframecomplete
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(J5A006D)FrameProcessorInput/Output

GeneralA.

5.182 1BthebetweeninteractiontheforfacilityprimarytheprovideterminalsI/OThe
interfaceanprovidesframeIOPThepersonnel.operatingandProcessor

I/OTheCC.Processor1Bhigh-speedtheandterminalsI/Oslowrelativelythebetween
thethroughoutlocatedterminals, 4ESS ofconfigurationsvariousbemayswitch,

CCthebyexecutedprogramsI/Osets.dataorprinters,terminals,keyboard/display
thetoappliedinstructionsunitperipheralusingterminalsthesewithcommunicate

frame,IOPOneframe.IOPtheofcommunitiesmicroprocessorchannelmultiple
1BthebyrequiredisJ5A006,frame,I/OoneorJ5A006C,frame,IOPoneJ5A006D;

1BtheofoutsideprovidedbemayframesI/OorframesIOPAdditionalProcessor.
theofpartasarrangementplanfloorfixedProcessor 4ESS forareframesTheseswitch.

equippedbemayframeIOPJ5A006DThecapability.I/Ogreaterarequirewhichoffices
32toupaccommodatetoProcessor1BtheallowsThisfeature.I/Oexpandedanwith

frames.IOP

InterfacesB.

5.183 busunitperipheralduplicatedtheviaCCthewithinterfacesframeIOPThe
pulseTheCC.thefrompointspulseGCPreceivesalsoframeIOPThesystem.

thetoExternalfunctions.maintenancecontroltoframeIOPthewithinusedarepoints
byrequiredassetsdataandterminalsI/OwithinterfacesframeIOPtheProcessor,1B

the 4ESS switch.

CapabilityFunctionalC.

5.184 logicIOPanofconsistIOPsTheseIOPs.identicaltwoofconsistsframeIOPThe
3B20D/3B21DaorunitgrowthIOP1BaeitherincludemayIOPeachAlso,unit.

andcontrolleraccessmemorydirectaofconsistsunitlogicIOPTheunit.growthIOP
onecontainscommunitymicroprocessorThecommunity.microprocessorone

following:theofonebemayunitlineAunits.lineeighttoupandmicroprocessor

interface)(EIAunitlinethree-portA

unitlineinterfaceloopcurrentone-portA

unit.lineauto-callbackAn
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TheIOP.anforcommunitymicroprocessorsecondaprovidesunitgrowthIOP1BThe
Eachcommunities.controllerperipheraltwoprovidesunitgrowthIOP3B20D/3B21D

I/Osingle-port(fourcontrollersperipheralfourtoupsupportingofcapableiscommunity
associateditsandcontrolleraccessmemorydirectaFunctionally,channels).

andunitslinetheofEachselector.I/Oanofequivalentthearemicroprocessors
byusedareunitsThesecontroller.unitI/Oanofequivalenttheiscontrollersperipheral

channels.I/OidentifytoprogramssoftwareProcessor1Bthe

5.185 operatingtheondependentisframeIOPanofcapacitymaximumThe
usingequippedfullyisframeaWhenequipped.channelsIOtheofcharacteristics

(16channelsI/Othree-port32,supportcanframeIOPtheunits,growthIOP1Btwo
throughputmaximumahasmicroprocessorEachprocessor).IOPeachinchannels

theofspeedoperatingmaximumtheonbasedislimitationThisbps.19,200ofcapability
communities.unitgrowthIOP1BandunitlogicIOPtheinusedmicroprocessors

equippedchannelsI/OtheofeachofratesoperatingtheofsummationtheTherefore,
9,600(orhalf-duplexbps,19,200exceedcannotcommunitymicroprocessorgivenafor

thisinchannelI/OanforrequiredarespeedsoperatinghigherIffull-duplex).bps,
thebysupportedchannelsI/Oofnumbertheindecreasecorrespondingaconfiguration,

growthprocessorI/O3B20D/3B21DaofequipageThenecessary.iscommunitygiven
unitgrowthIOP3B20D/3B21DaofchannelseighttheofEachregard.thisindiffersunit

eachTherefore,controller).unit(peripheralmicroprocessordedicatedabydrivenis
aatoperatedbecancommunitycontrollerperipheralaofchannelI/Oequipped

theaddition,Infull-duplex).bps,9,600(orhalf-duplexbps,19,200ofratemaximum
toupratesdatasupporttoequippedoptionallybemayunitgrowthIOP3B20D/3B21D

translationsbydeterminedischannelI/OanofratedataThefull-duplex.bps,56,000
ofratesdataatoperatedbemaychannelinput/outputAnequipage.IOPtheanddata

thewithinThus,full-duplex.bps,56,000or9600,4800,2400,1800,1200,300,110,
determinedarechannelsI/Ovarioustheofratesdatatheequipage,frameoflimitations

(translations).softwareby

5.186 (K-codeduplicatedtheviaisframeIOPtheandCCthebetweenCommunication
memorydirecttheaccesscanCCThesystem.busunitperipheralenabled)

unitperipheraltheontransmittedinstructionsunitperipheralusingcontrollersaccess
unitperipheraltheontransmittedbemustK-codeappropriateThe1.busor0buswrite

peripheralanyprocesswillcontrolleraccessmemorydirectabeforebusaddressenable
accessed.betochanneltheidentifiesalsoK-codeTheorder.
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5.187 controllermemory-drivenread-only,aiscontrolleraccessmemorydirectEach
memorydirectEachCC.fromreceivedinstructionsI/Otheexecuteswhich

microprocessorandCCthebetweeninterfacetheprovidescontrolleraccess
Thesecommunities.controllerperipheralandmicroprocessororcommunities

channel.I/OeachforcontrolprovideanddataI/Othecheckandbuffercommunities
microprocessoraeitherandcontrolleraccessmemorydirectabetweenCommunication

randomainlocationsdatafixedviaiscommunitycontrollerperipheralorcommunity
configuredismemorydataThecommunity.eachwithinmemory)(datamemoryaccess

communitiestheseofoutputThebuffer.channelaasusedisandmicroprocessoraby
DirectStandards.Interface(EIA)AssociationIndustriesElectronicthewithcompatibleis
IOPthebetweendistancethethatprovidingmadebecanterminalsI/Owithconnection

mustterminalsI/OtoConnectionsfeet.200exceednotdoterminalsI/Otheandframe
used,aresetsdataWhenfeet.cable200exceedsdistancethewhensetsdataviabe

terminalsI/Oframe.IOPtheoffeetcable50withinequippedbemustsetsdatathe
IOPthefromfeetcable1000touplocatedbemayinterfaceloopcurrentarequirewhich

aresetsDataframe. not circuit.interfaceloopcurrentainused

5.188 serviceforsearchtoprocessorsinput/outputthepollsCCtheintervals,regularAt
unitperipheralappropriategeneratesCCthedetected,Whenrequests.

obtainedbecandataThisbus.replyunitperipheraltheviadatathisreadtoinstructions
buses.bothor1,bus0,buseitheron

RedundancyD.

5.189 IOP,anoffailuretheofeventtheInIOPs.twoofconsistsframeIOPThe
assignments.channelbackupandchannelviaprovidedisredundancysufficient

betodatapermittoIOPbothbetweenassignedarechannelsback-upandChannel
thatsoconfiguredisframethewithindistributionPoweroutput.orinputeffectively

unlikely.isfailureframecomplete
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TerminalMCC

5.190 betweenlinkdirectaasservesterminalMCCtheterminals,I/OtoadditionIn
terminalMCCtheonDisplaysProcessor.1Btheandpersonneloperating

topersonneloperatingpermittoprovidedareControlsstatus.systemreflectdynamically
ainareProcessor1BtheofelementsotherIfactions.systemcertaincontrolandinitiate

nohavewillterminalMCCthelosingnormally,operatingareandconfigurationvalid
implementedbecanactivitiescontrolandmonitoringMostoperation.systemonimpact

terminals.I/Ousing

5.191 SystemCenterControlSwitching2No.atoremotedbemayterminalMCCThe
isinterfaceThisFacility.MaintenanceSwitchingCentralizedequivalentor

tolinksdataviaremotedalsoarechannelsI/OCertainMUP.theonportaviaprovided
Facility.MaintenanceCentralizedsamethe
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Power6.

InputsPowerProcessor1B

6.01 dc-60Vto(-42.75nominal-48Visprocessor1BtheforsourcepowerThe
onefromderivedbecanpowerThislugs).powerProcessor1Btheatmeasured

sources:twofollowingtheof

(PDF)FrameDistributionPowerJ86334Bathroughconnectedplantbattery-48V
complexProcessor1Btheto

athroughconnectingandplantbattery140-voltafromoperatingconvertersBulk
complex.Processor1BthetoFrameDistributionPowerJ86334C

Processor1Bthetowatts6000supplyingofcapablebemustsourcepowerThe
complex.

6.02 Power-48VTenConnections.PowerProcessor1Bthefor20FiguretoRefer
enterfuse,amp45afromsuppliedeachfeeders,power(PDF)FrameDistribution
eachfor5cabinet,eachoftoptheatunitfilterandfuseatoconnectandcabinet1Bthe
mustwhichB),BranchandA(BranchgroupsintodividedareThesecabinet.processor

Power(MiscellaneousKLW23and0CCThereliability.forindependentcompletelybe
oneofABranchbyfedare0cabinetinconverter)+24Vand+5Vto-48VBoard—
Thefeeder.sametheofBBranchbyfedare1cabinetinKLW23and1CCfeeder.

usedareB)BranchfromtwoandABranchfrom(twocabineteachinfeedersfourother
andAbothreceivepackstheseofEachclients.IFBandFans,PSs,CSs,thepowerto

fail,shouldfeedersBorAtheeitherIfORing.diodethroughthemcombineandpowerB
poweronoperatetocontinuewillclientsIFBandstoresthebutCC,alosewillofficethe

feeder.otherthefrom

TapeandIO/IOP,API,toDistributionPowerDC
Frames

6.03 bewill(PCDF)FrameDistributionandConversionPowerJ5A007B/CThe
toPCDFthefromsource+24VTheremoved.isProcessor1Atheonceremoved

bemustsource+24VanotherandremovedbewillframesTapeandIO(P),API,the
isframesTapeandIO/IOPAPI,theforconnectionspowerTheframes.theseforfound

21.Figureinillustrated

CircuitsAlarmPower-RelatedandPower

6.04 points.scanandSDviamonitoredarecircuitsalarmpower-relatedandPower
(SSD)DistributorSignalandScantwotoconnectedarepointsscanandSDThe

complexservespackcircuitSSDOnecomplex.Processor1Btheinpackscircuit
complexservespackcircuitotherTheusers.externaltheofone-halfand0cabinet

cancircuitsalarmpower-relatedSomeusers.externaltheofhalfothertheand1cabinet
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SDofcontroltheunderautomaticallyandpersonneloperatingbymanuallytestedbe
circuitsalarmpower-relatedandpowerframeSSDThepack.circuitSSDthefrompoints

power-relatedandpowerthewithinfailuresVariousCC.thebytestedandmonitoredare
alarmsMajoralarm.majorainresultfailures,converterandfuseassuchcircuits,alarm

system.alarmofficethetosentare

SystemGroundingProtective

6.05 thebothincircuitsElectronic 4ESS 1Btheandframesperipheralswitch
Tolevels.noiseandvoltagestransienttoleratecannotframesProcessor

bondedareframesthesystem,electronictheoutsidegeneratedcurrentsstrayeliminate
buildingtoconnectionsingle-pointaforexceptisolatedisthatplanegroundainto
802-001-195.PracticeTechnologiesLucentinspecifiedaremethodsGroundingground.

theaswaysametheinplanegroundthisintoincorporatedareframesProcessor1BAll
thewithinconsideredbewillProcessor1Bthediscussion,thisForframes.peripheral

theofareaperipheral 4ESS 22).(Figureswitch

6.06 grounds.foreignotherandsteelbuildingfrominsulatedareframesAll

6.07 rackcableoverheadtheirandframes,peripheralframes,Processor1BThe
theconnectingleadThesystem.busgroundframeatoconnectedaresections

steelwork.framethetoconnectedisand(FGS)strapgroundframethecalledisframes
overheadthetoconnectedisbusThe busground Frame.DistributionPowereachof

sectioninsulatedanbyrackscableareatransmissionfromisolatedarerackscableThe
length.ininches2leastatisthat

6.08 returnbus"dischargecalledbus,grounddischargethegrounding,powerFor
groundoverheaditstoconnectedisFrameDistributionPowereachofequalizer,"

theandbusesgroundoverheadAllbus. groundmain seriesainconnectedarebus
configuration.ring-type

6.09 areaperipheraltheofcentertheisthatplatespliceaisbusgroundmainThe
foreigntoconnectedconductorsandshields,conduits,Allwindow.""ground
circuitsgroundedlocallytoconnectingandareaperipheraltheintocominggrounds

mainThebus.groundmainthetoconnectedbeandwindowthisthroughpassmust
associatedtheongroundofficecentralthetopointsingleaatconnectedisbusground

floor.
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Complex—Processor1B7.
andDesign,PhysicalTechnology,

Environment

TechnologyInterconnection

7.01 iscomplexProcessor1BtheinusedtechnologypackagingThe Fastech
high-dense,aprovidestechnologydevelopedinternallyThissystem.packaging

systemtoapproachThistechnology.interconnectionstandardizedperformance,
anddesignsupportiveandevaluationofamountimmenseanitwithbringspackaging

existingofusethetoduedevelopment,rapidallowsThisenvironments.manufacturing
processes.andtoolsmanufacturinganddevelopment,engineering,ofbasesinstalled

TechnologyComponentA.

7.02 factorsThese1B.theinuseddevicesofselectionthegovernedfactorsSeveral
1BThecharacteristics.thermalandpower,noise,frequency,speed,include

stated):alsoisusediseachreason(thetechnologyfollowingtheusesProcessor

circuitreducingofmeanseffective(PLD)—costDevicesLogicProgrammable
real-estateboard

and(CMOS)—frequencySemiconductorsOxideMetalSymmetryComplementary
propertiestransmission-line

example,[fornoiseminimizingforcharacteristics(AC)—bestCMOSAdvance
ground-assuchnoisedevice-generatedand(EMI)InterferenceElectromagnetic

shift]thresholddynamicandundershoot,bounce,

(ECL)—speedLogicCoupledEmitter

high-densityand(LSI)—high-speedIntegrationLarge-Scale

latch-updeviceand(FAST)—ground-bounceSchottkyAdvanceFairchild
characteristics

dissipation.devices—low-powerTTL(LS)SchottkyLow-Power
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PDF A
(NOTE)

45 A

45 A

45 A

45 A

45 A

048V1A

048V3A

048V2A

148V3A

148V2A

1B CABINET 0

To CC 0
048V1

048V4

048V5

048V2

048V3

To Even CS

To Even
PS and IFB

Single Ground
from 1B Cabinets
to Office Ground

1B CABINET 1

148V4

148V5

148V2

148V3

148V1

To Odd CS

To Odd
PS and IFB

To CC 1

048V3B

148V3B

048V2B

148V2B

148V1B

45 A

45 A

45 A

45 A

45 A

PDF B
(NOTE)

NOTE: When -48 V battery plant power source is used,
the Power Distribution Frame (PDF) is J86334B.

When converter power plant power source is used,
the PDF is J86334C.

-48 V
BATTERY

BUS B

-48 V
BATTERY

BUS A

ConnectionsPowerProcessor1B20.Figure
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ATTACHED PROCESSOR
INTERFACE FRAME 0 OR 1
J5A012A (SD-5A056-01)

POWER AND
POWER-RELATED
ALARM  CIRCUITS

DATA UNIT SELECTOR
0 OR 1  (SD-5A024-01)

ATTACHED PROCESSOR
INTERFACE UNIT 0 OR 1
(SD-5A055-01)

INPUT/OUTPUT (IO) FRAME
J5A006A (SD-5A021-01) OR
INPUT/OUTPUT
PROCESSOR FRAME
J5A006C/D (SD-5A062-01/02)

TAPE FRAME(S) J5A002A (SD-5A025-01)

POWER AND POWER-
RELATED ALARM CIRCUITS

TAPE UNIT
CONTROLLER

TAPE UNITS

+24 V(M) 0

+24 V(M) 1

-48 V(N) 0

-48 V(N) 1

-48 V(Q) 0

-48 V(Q) 1

+24 V(K) 0

-48 V(L) 0

+24 V(N) 1

-48 V(R) 1

SCAN POINTS

SD POINTS

POWER ALARMS

To 1B Processor
SSD

SCAN POINTS

SD POINTS

POWER ALARMS

SCAN POINTS

SD POINTS

POWER ALARMS

To 1B Processor
SSD

To 1B Processor
SSD

To 4ESS Switch
Power Dist.

Frames

To 4ESS Switch
Power Dist.

Frames

TO OFFICE
ALARM

SYSTEM

POWER ALARMS

SCAN POINTS

SD POINTS

+24 V(L) 0

+24 V(L) 1

-48 V(M) 0

-48 V(M) 1

To 1B Processor
SSD

POWER ALARMS

tpa 786917/01

IO PERIPHERAL BUS 0
AND IO UNIT 0 POWER
AND POWER RELATED
ALARM CIRCUITS

IO PERIPHERAL BUS 1
AND IO UNIT 1 POWER
AND POWER RELATED
ALARM CIRCUITS

TMTo 4ESS     Switch
Power Dist.

Frames -48 V(AD) 0

-48 V(AD) 1

AlarmPower-RelatedandPowerFramesTapeandIOP,orIOAPI,21.Figure
Circuits
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CENTRAL
OFFICE
GROUND

MAIN
GROUND
BUS

GROUND 
BUS

GROUND 
BUS

NETWORK
FRAMES

1B PROCESSOR
COMPLEX

MCC TERMINAL
AND
SUN WORKSTATION

GROUND WINDOW
(CONDUIT,
SHIELDS, ETC)

1B PROCESSOR COMMUNITY

120 V AC
NEUTRAL

GROUND WIRE

FGS TO CABLE
RACKS
(NOTE 3)

-48 V RETURN

+24 V RETURN

(NOTE 1)

FGS

FGS FGSDBRE DBRE FGS

NOTES:

2. WHEN -48 V BATTERY PLANT POWER SOURCE IS USED, THE POWER DISTRIBUTION

FRAME IS J86334B. WHEN CONVERTER POWER PLANT SOURCE IS USED, THE POWER

DISTRIBUTION FRAME IS J86334C.

BOTH ARE ELECTRICALLY ISOLATED FROM TRANSMISSION CABLE RACKS.

AC POWER
DISTRIBUTION
CIRCUIT

API, IO/IOP,
AND TAPE FRAMES

(NOTE 1)

TM4ESS     SWITCH PERIPHERAL
(NOTE 1)

+24 V POWER
DISTRIBUTION
FRAME 

-48 V POWER
DISTRIBUTION
FRAME (NOTE 2)

-48 V
RETURN

TO SHOW THE INCORPORATION OF THE 1B PROCESSOR INTO THE SYSTEM.

1. ONLY A PORTION OF THE 4ESS SWITCH PERIPHERAL GROUNDING SYSTEM IS SHOWN

3. 1B PROCESSOR CABLE RACKS ARE BONDED TO 4ESS SWITCH PERIPHERAL CABLE RACKS.

SystemGroundingProtectiveProcessor1B22.Figure
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7.03 diodes,capacitors,networks,resistorresistors,example;(fordevicesDiscrete
areoscillators)relays,oscillators,relays,modules,powertransistors,inductors,

aredevicesKSTherating.reliabilityhighaandcyclelife20-yearahavetorequired
KSasupporttosufficientnotisvolumewherecasesinHowever,used.generally

appropriatethewithdevicescommercialorWP-specificationaspecification,
used.arequalifications

7.04 onbasedselectedarecomplexProcessor1BtheinuseforchosenComponents
order:rankinrequirementsfollowingthe

Availability

insertion)machine&(packagingManufacturability

classification/preferenceSupplier

characteristicsThermal

ratefitstateSteady

rating(ESD)dischargeElectrostatic

rating(WSF)fluxsolubleWater

mountable.(TH)Through-hole

7.05 isittechnology,through-holetorestrictedisdevicesofpackagingAlthough
TechnologyMountSurfaceinavailableonlyaredevicessomethatrecognized

ModuleCircuitcarrierchipaontomountedisdeviceSMTthecases,theseIn(SMT).
assembly.(CM)

7.06 fromcalculationsonbasedisdevicesofReliability InformationReliability
(RIN)Notebook wererates(FIT)TimeinFailure1985.October,Edition,Fifth,

theinrecordedareandconditionsstatesteadyusingmodelingreliabilitybyobtained
PCL.

7.07 Thefamily.technologydevice’sthebyratedis(ESD)DischargedElectrostatic
inbasedataICRQthefromobtainedratingsdevicehasPCLProcessor1B

human-bodypositivetheisratingstheseobtaintousedmodelTheJ.N.Allentown,
(150ofmodel Ω pfd).150by

InterconnectionCircuit-Pack-LevelB.

7.08 ofsizestwofollowingtheuniformity,designandmanufacturabilitymaximizeTo
1Btheinuseddesignspackcircuittheofmajoritytheupmakepackscircuit

Processor:

connector)300-pininches,13.375by(7.67UN

connector).600-pininches,13.375by(15.67KLW

Primarilysystem.thewithinmodulesreplacementtherepresentpackscircuitThese
ofconsisttypicallypackscircuittheseboards,wiringprintedmultiple-layerofconsisting
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packscircuitAlllayer.single-groundaandlayersingle-powerasignal-layers,8to4
functionalbotharewhichfaceplatesfrontfull-widthhavealsoProcessor1Btheinused

aesthetic.and

7.09 whichcontacts300provideswhichconnectorausepackscircuitThe
codespackcircuitKLW(thebackplanetheonpinsofmatrixatointerconnect

andbifurcatedreliablehighlyaofarecontactsTheseconnectors).theseoftwoutilize
offorceahaveconnectorsTheselife.designensuretodesigngold-platedselectively

thetodueprojectthisforsignificantisThisinsertion.duringcontactpergrams130
thereforeandpacksKLWtheon(600)contactspackcircuitofnumberlarger

ainserttorequiredforcesinsertionhighthetoDueforces.insertioncorresponding
easeswhichwhichlever/latchawithequippedarepacksallpack,circuit

KLWmounting.apparatusassociateditsfrompackscircuittheofinsertion/extraction
bottomtheatlocatedothertheandtoptheatlocatedonelevers,twohavepackscircuit

positiveaallowswhichlever,theintoincorporatedislockspringlatchApack.theof
insertion.fulluponmountingapparatusmatingitstopackcircuittheoflocking

7.10 theofone-halfformconnectorspackcircuitThe Fastech systempackaging
Theassembly.backplanethebyprovidedbeingishalfotherThescheme.keying

keyuniqueahavewillcodepackcircuiteachthatsuchisemployedschemekeying
notwillleverinsertionpackcircuitthewherebymethodaprovidesschemeThiscode.

betopackcircuitaallowingnotthusmounting,apparatusassociatedtheengage
mountedbackplanethebydefinedaslocationproperitsinisitunlessinserted,

keyholder.

InterconnectionUnit-LevelC.

7.11 topackscircuittheofinterconnectiontheinvolvespackagingoflevelnextThe
blockbuildingThesystem.theofpartsothertointerfacetheirandothereach

theinhardwareunitTheunit.theisinterconnectionoflevelthisprovideswhichstructure
ofconsistsProcessor1B Fastech andmountingsapparatusdesignedsystempackaging

apparatusdifferenttwoprimarilyutilizesProcessor1BThehardware.associated
KLW-codedthefor132LtheandpackscircuitUN-codedthefor132Bthemountings:

packcircuit22forprovidemountingsapparatus132Land132BtheBothpacks.circuit
14high,inches16or8aremountingsTheseapart.inches1.00centers,mounting

wide.inches26anddeep,inches

7.12 mountingsapparatustheofalignmentmechanicalandinter/intraconnectionThe
Theassembly.backplanetheviamadeisunitthewithinpackscircuittheand

inusedbackplanesThesystem.interconnectiontheofhearttheisassemblybackplane
andpacks,circuitUN-codedtheforinches23by8sizes:twoofareProcessor1Bthe
withequippedarebackplanesThesepacks.circuitKLW-codedtheforinches23by16

mechanicaltheformwhichholesplated-throughintopress-fitarewhichpinscompliant
backplanetheinpinstheseoffieldAPWB.backplanethetoconnectionelectricaland

theonconnectorpackcircuit963L2thewithmateswhichconnector,maleaconstitutes
theprovidespinstheseofextensionsidewiringThebackplane.theofsidepackcircuit

1BtheinusedbackplanesThewiring.discreteandconnectorscableforfieldpin
Allinterconnection.oflayers18to10havewhichPWBs,multilayerareProcessor

ofeaseforallowtofeatures(DFA)assemblyfordesignincorporatealsobackplanes
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theatincorporatedwerefeaturesDFAThefactory.theinassemblyequipmentoverall
Thisbackplane.thetopartstheseofassemblythesimplifytomanufacturingofrequest

level.qualitytheincreaseaswellasmoneyandtimeassemblysavealsowill

InterconnectionFrame-LevelD.

7.13 theinvolvinglevel,cabinetorframetheisinterconnectionoflevelfinalThe
thefrominterconnectionaccessandunitsassociatedallofinterconnection

orunitforusedarecablesoftypesbasicThreecables.pluggableviaworld""outside
cable.twinaxandcable,(tape)ribbonflatcable,switchboardinterconnections:frame

DesignEquipment

7.14 iswhichcomplex,two-cabinetawithincontainedareProcessors1BDuplex
eachwithdeep,inches10foot1wide,inches4foot5high,foot7approximately

following:theofconsistscomplex1BTheother.thetoidenticalcabinet

frames4-post7-foot,mechanically-joined,Two

assemblyframetheofrearandfronttheonmounteddoorsCenter-opening

rearandfronttheonBezels

guards.End

containsbezelTheframes.twoin1Bthecontainingforrequirediscabinet7-footThe
fourusingjoinedarecabinetsTheunit.fusetheandsystemcoolingtheforLEDsalarm

willThisframes.cabinetthetoaddedbeenhavethatweldnutsintoscrewthatbolts
to1Btheofsideadownpoweringwithoutaddedbetocabinetsgrowthadditionalallow

eachwithinunitsmajoreightfollowingtheofconsistscomplexTheunit.fusetheremove
G):Table(seecabinet

(a) UnitFuse aandalarms,fuseunits,othertheforfusingprovidesunitfuseThe:
theinlocatedisItfuses.thehousethatcardspluggablefeaturesItjack.TEL/TTY

bezel.framethebycoveredisandframetheofpositionmosttop

(b) UnitDriver/ReceiverBus necessarythecontainsunitdriver/receiverbusThe:
GCPandPU,AU,theis;(thatworldoutsidetheto1Btheinterfacetohardware

interface).

(c) UnitIFBandCC IFB.oneandCCtheofone-halfcontainsunitIFBandCCThe:
available.positionsclient12oftotalaareThere

(d) UnitPSandCC ofone-halfandCCtheofone-halfcontainsunitPSandCCThe:
One-packs.circuitPSseventoupforslotsprovidesunitThismemory.PSthe

PSEgeneric4E22ifpackscircuitPS(threepackscircuitPS[twoPSofhalf
circuitPS[twohalfothertheandcabinetoneincontainedispresent)]isfeature

ispresent)]isfeaturePSEgeneric4E22ifpackscircuitPS(threepacks
cabinet.othertheincontained
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NamesUnit1BG.Table

SubsystemEquipmentNameUnit#
Number

PWRJ4A023AG-1UnitFuse1
COOLINGJ4A023AE-1UnitControlFan2
BDRJ4A023AA-1UnitDriver/ReceiverBus3

IFB/CCJ4A023AB-1UnitBusInterface&ControlCentral4
MEM/CCJ4A023AC-1UnitStoreProgram&ControlCentral5

MEMJ4A023AD-1UnitStoreCall6
COOLINGJ4A023AF-1UnitFan7
PWRJ4A023AH-1UnitFilter8

(e) UnitCS busCSthewithalongpositionsmemoryCS20providesunitCSThe:
oneincontainedispacks)circuitCS20to(upCSofOne-halfpacks.circuitbuffer

cabinet.othertheincontainedishalfothertheandcabinet

(f) UnitFilter acontainsItframe.theofbasetheinlocatedisunitfilterThe:
power.systemtheforcapacitorsfilterholdsthatplatemounting

(g) Units)Control/AlarmFan&(FanSystemCooling consistssystemcoolingThe:
ofconsists1BtheforsystemcoolingTheunits.control/alarmfanandfantheof

airinletfans,variable-speedsixcontainsunitlowerTheunits.physicaltwo
theofbasetheinlocatedallarethesefilter;airanandsensors,temperature

duplicatedandcontrollersfanduplicatedcontainsunitcontrolupperTheframe.
unitcontrolfantheofoutputThechannel.airoutleteachforsensorstemperature

controlthewithincabinettheinsidetemperatureskeeptospeedtheadjusts
wellasprovidedisbezeltheonLEDsstatuscoolinglightingforoutputAnlimits.

andmessageserrorcoolingsendingformatrixSCAN/SDthetointerfaceanas
unit.theofstatusreportingfor

Environmental

7.15 designingofphilosophydesigntheadoptedhasprojectProcessor1BThe
up-frontonemphasisanwithproducttheintocomplianceenvironmental

thisInstage.designtheinpossibleasearlyasperformedanalysisengineering
designathanratherverificationabetoexperimentationallowsdesignup-frontscenario,
ofdescriptionaandProcessor1BtheonperformedweretestsSeveralmechanism.

follows:each

PerformanceThermal itsinCapabilityThermalSystem1BtheofstudyinitialAn:
wattagespackcircuitmaximumstudy,thisInperformed.wasconfigurationearly

wereRecommendationsrecommended.wereprocessortheoflocationeachfor
wereareasproblempotentialandschemescoolingpossibleformadealso

1BtheformethodcoolingappropriatetheiscoolingconvectionForcedidentified.
previousfromdeviatesThisdensities.dissipationpower 4ESS switching

highofbecauseusedwascoolingconvectionairnaturalwhereequipment
placementpackcircuitThedensities.low-poweranddevicestemperature-grade
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componentandBlockagesairflow.uniformacreatetocenters1-inchonbasedis
throughairflowvolumetricmaximizetoorderinminimumatokeptwereheights
memoryandclientfutureforallowtosizedwassystemcoolingThecabinet.the

additions.

ContaminationAirborne sensitivitywithdesignedbeenhasprocessor1BThe:
knownnoaretherematter,particulateforExceptstandards.contaminationto

betosuspectedarethatprocessor1Btheinusedarethatcomponents
convectionforcedaWithcontaminants.listedoflevelsthesetovulnerable

ofamountslargeupbuildingquicklyofpossibilitytheistherescheme,cooling
heatreducesThissystem.theinsidecomponentstheonmatterparticulate

Tosystem.thethrougheasilyairmovetoabilitytheandcapabilitytransfer
fanpushThisfilter.polyesterathroughfilteredisairallup,buildthisreduce
unfilteredpreventingthuscabinettheinsidepressurepositiveallowsarrangement

largeforeffectiveisfilterthisAlthoughcomponents.contaminatingfromair
contaminationdusthygroscopicagainstDesignones.smallfornotisitparticles,

filteringairnoSinceProcessor.1Btheofdesigntheinconsideredbeenalsohas
haveprovisionssomesize,thisofparticlesdustfiltermechanicallycanmaterial
thecoolreliablytorequiredspeedsatonlyfanscoolingtheruntomadebeen

filterlessrequirewillandcontaminationoflevelsallminimizewillThiselectronics.
betoobservedlevelsbelowkeptbeenalsohavelevelsVoltagemaintenance.

dust.hygroscopictodueshortingtosusceptible

NoiseAcoustical dB.60belowkeptbetoisframesingleafornoiseAcoustical:
theinuseforselectedbeenhasbladeredesignedawithfanareason,thisFor

speed.sametheatoperatetotunedbeenalsohavefansTheunit.fan
fanlowerwillconditionsenvironmentalofficetypicalatspeedfaninReduction

noise.

ResistanceFire fireareProcessor1BtheinuseforselectedcomponentsAll:
resistant.

VibrationOfficeandEarthquake beenhasvibrationandEarthquake:
StandardProcessor.1Btheofdesigntheinconsidered Fastech packaging

susceptibility.minimizetousedbeenhashardwaresystem

CompatibilityElectromagnetic emissionsthatverifytoperformedwasTesting:
met.areobjectivesdesignsusceptibilityand

DischargeElectrostatic requirements.ESDverifytoperformedwasTesting:
wristofuseThepacks.circuitProcessor1BhandlingwhentakenbeshouldCare

packs.circuitinstallingandremovingwhenrequiredisstraps
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DUS,I/OP,Technology—I/O,1A8.
FramesTUCand

General

IntroductionA.

8.01 andhardwarecommonofsetaofconsistingsystemais(1A)technology1A
designandrulesspecificwithaccordanceinassembledarewhichdevicescircuit

frames.equipmentswitchingelectronicformtotools

8.02 anddevicecircuitintegratedthearesystemthisofblocksbuildingsmallestThe
circuitandpackagingphysicallevel,thisAtcomponent.discretethe

arepacksCircuitpacks.circuitconnectorizedbyaccomplishedareinterconnection
assuchequipmentofpiecessmallothertoandpackscircuitothertoconnected

aisunitaforsupportphysicalmainTheunit.aformtosuppliespowerandmemories
Theattached.aremountingsapparatusandconnectorswhichonplatemounting

theintothemguidealsoandpackscircuittheforsupportprovidemountingsapparatus
areconnectorspackcircuitThemating.properensuringthusconnectors,
wire-wrappedandcircuitprintedofusecombinedthebyunitawithininterconnected

theattachingbyfrontthefromframestandardaintoassembledareUnitsconnections.
thewithinunitsbetweenInterconnectionbars.mountingframethetoplatemountingunit

rapidforallowtoconnectorizedareframesdifferentinunitsbetweenorframesame
equipment.switchingelectronictheofrepairandinstallation

Technology1AofApplicationB.

8.03 ofuseextensiveitsintechnologiespreviousfromuniqueistechnology1A
forallowsThisdesign.ofconceptconnectorizedmodular,andcircuitsintegrated

repair.andmodificationequipmentineaseandinstallation,fieldrapidtesting,factory
theandProcessor1Athewithusefordevelopedinitiallywastechnology1AThe 4ESS

switch.
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DescriptionFrame

TypesFrameA.

8.04 theastechnology1Ainusedareframessheet-metaloftypesthreefollowingThe
aretypesframetheseofDimensionsstructure.supportequipmentbasic

H.Tableinprovided

framesSingle-bay

framesDouble-bay

frames.Triple-bay

UnitsFrameB.

8.05 Theplates.mountingfront-accessibleviaunitsinstallingbyequippedareFrames
thetoattachanduprightsbayframethebetweenareathespanplatesmounting

Whereflow.airconvectionfreebycooledareFramesbars.mountingbayvertical-frame
upperthefromawayairhotdirecttounitsbetweeninstalledarebafflesheatnecessary,

constructedisunittypicalAunit.lowerthethroughflowairtheimpedingnotwhileunit
inhousedpackscircuitofnumberacontainsplatemountingTheplate.mountingaon

forboard(s)wiringprintedmultilayerconnectors,packcircuitmountings,apparatus
ofassortmentwideaAlso,wiring.intra-unitandconnectors,packcircuitinterconnecting

units.framevariousonprovidedareblocksterminalandhardwareelectrical

DimensionsFrameH.Table

Standard
Frame Optional

Depth*DepthWidthHeightType
2’2"Single

1’6"1’0"3’3"7’0"Bay
4’4"Double

1’6"1’0"6’6"7’0"Bay
Triple
Bay 7’0" 6’6" 1’0" 1’6"

deep.1’6"areframesProcessor1AAll*
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TypesPackCircuitC.

8.06 The packscircuitceramicFA hybrid4-inchby3.25-inchafromconstructedare
Electricalplate.aluminum7-inchby4-inchatoattached(HIC)circuitintegrated
iswhichconnectorplug946-typeaviaimplementedareHICthetoconnections

aprimarilyisplatealuminumtheAlthoughplate.aluminumthetoattachedmechanically
removalduringconnectorthetolinkmechanicalaprovidesalsoitHIC,theforsinkheat

siliconofcoatingawithencapsulatedisHICThepack.circuittheofinstallationand
dust.andhumidityagainstprotectionfor(RTV)]vulcanizedtemperature[roomrubber
thetoattacheswhichplatecoverabyprovidedisHICtheforprotectionMechanical

aretechnology1AforconstructedpackscircuitFAoftypesbasicTwoplate.aluminum
follows:as

The(a) packcircuitdigitalFA integratedfilmsubstrate,bi-levelofconsistHICs
andcircuits)silicon-integrated(beam-leadeddeviceslogicactivewhichtocircuits
52ofmaximumaallowsthatformatfixedahasHICThebonded.arecapacitors

formatfixedThesubstrate.thetobondedbeto(SICs)circuitsintegratedsilicon
andmanufacture,design,theinaidsmachineofuseextensivetheforallowsalso

packs.circuitFAoftesting

The(b) packcircuitaugmentedFA film-substrate,bi-levelofconsistHICs
approvedanydevices,standardthetoadditioninHowever,circuits.integrated

tobondedbecanresistorsfilmthinanddevicespassiveoractivebeam-leaded
anarememories(IGFET)transistoreffectfieldgateInsulatedsubstrate.the

substrate.thetobondedbecanwhichdevicesofexample

8.07 oftypesSeven packscircuitcomponentdiscrete andJK,FG,FF,FE,FC,(FB,
I).(Tabletechnology1AforconstructedareJL)

ConnectorizationPackCircuitD.

8.08 Receptaclepacks.circuittoattachedbetodesignedareconnectorsPlug
I).(Tableplatemountingunit’sthetoattachedbetodesignedareconnectors

connectors.receptacle947-typetwoofconsistsconnectorreceptacle971B-typeThe
thermal-compressionareleadsTheseleads.82providesreceptacle947-typeThe

substrate.ceramictheonlandsgoldthetobonded(TLCN)

8.09 thetoattachedareconnectorsreceptacle947E-typeand947C-,947A-,The
82-pinanprovideconnectorsreceptacleTheseplate.mountingunit’s

double-sidedaorpackcircuitceramicFAanconnecttodesignedterminal/connector
quadrantandpinTerminalbackplane.thetopackcircuitcomponentdiscrete

receptacle947C-typetheofterminalsThe23.Figureinshownaredesignations
withmatingwhenrequiredisplategoldhard,Theplated.goldhard,areconnector

connector.backplane

8.10 42-pinaprovideconnectorsreceptacle947F-typeand947D-,947B-,The
circuitcomponentdiscretesingle-sidedconnecttodesignedterminal/connector

24.FigureinshownaredesignationsquadrantandpinTerminalbackplane.thetopacks
hard,Theplated.goldhardareconnectorreceptacle947D-typetheofterminalsThe

connectors.backplanewithmatingwhenrequiredisplategold
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PacksCircuitComponentDiscreteI.Table

ConnectorTypeCircuitCircuit
ReceptacleTerminalPlugSizeTypeBoardPack

thick,0.062-inch
epoxy-glass

FandE,D,C,B,947A,42946B8"x4"FB

thick,0.062-inch
epoxy-glass

FandE,D,C,B,947A,82946C8"x4"FC

thick,0.062-inch
multilayerepoxy-glass

971B†164970A*13"x8"FE

thick,0.062-inch
multilayerepoxy-glass

971B†164970A*9"x8"FF

thick,0.062-inch
multilayerepoxy-glass

971B†164970A*7"x8"FG

thick,0.062-inch
epoxy-glass

947F82946C8"x6"JK

thick,0.062-inch
epoxy-glass

947F42946B8"x6"JL

connector.946C-typetwoare970A-types*
receptacles.947C-typetwoarereceptacles971B-type†

MountingsApparatusPackCircuitE.

8.11 toattachwhichmountingsapparatusbyunitaonplaceinheldarepacksCircuit
theoftop-frontthetoattachedarestripsDesignationplate.mountingframe’sthe

position,packcircuitcode,packcircuittheidentifystripsThesemountings.apparatus
ofpartasdiscussedfurtherarestripsdesignationpackCircuitschematic.circuittheand

aremountingsapparatuspackcircuitoftypesFourteenplan.numberingcoordinatethe
104B,98D,98C,98B,97D,97C,97B,87B,81B,80D,80C,79B,technology:1Ainused

mountingforaremountingsapparatus81B-typeand80C-The104D.and104C,
Therespectively.centers,1/2-inchonpackscircuithigh4-inchsixteenandfourteen

3/4-inchonpackscircuithigh4-inchninemountingforismountingapparatus80D-type
circuit4-inch-highelevenmountingforismountingapparatus79B-typeThecenters.

fourteenmountingforismountingapparatus87B-typeThecenters.1/2-inchonpacks
apparatus104-typeand98-,97-,Thecenters.1/2-inchonpackscircuit6-inch-high

packs.circuitcomponentdiscretecodedFGandFF,FE,thefordesignedaremountings
provideguidescardTheguides.cardplasticinsertableusemountingsapparatusThese

equippedbemaywhichpackscircuitofnumberandspacinghorizontaltheinflexibility
increments.inch0.25onplacedbemayguidesCardmounting.apparatuseachwithin

FE,mounttousedaremountingsapparatus104-typeand98-,97-,thewhenHowever,
maintainedbemustdistanceminimum0.50-inchapacks,circuitcodedFGandFF,

codedFGorFF,FE,forusedmountingapparatuspackcircuitAllpacks.thebetween
retention.packcircuitforspring(s)optionalanhavepackscircuitcomponentdiscrete

relays.miniaturewithpackscircuitforusedonlyisoptionThis
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NOTE:

PINS 000-009,

GND PWR

0123

GND PWR

00

01

02

03

04

05

06

07

08

09

GD

10

11

12

13

14

15

16

17

18

19

 TERMINAL PIN NOMENCLATURE
             SHOWN AS VIEWED FROM THE 

300-309
PINS 200-209,

QUADRANT 4

100-109

QUADRANT 3

110-119
PINS 010-019,

QUADRANT 2

310-319
PINS 210-219,

QUADRANT 1

             REAR (BACKPLANE END)

PinTerminal—ConnectorReceptacle947E-Typeand947C-,947A-,23.Figure
Nomenclature
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NOTE: 

PINS 210-219

PINS 010-019

PINS 000-009

PINS 200-209

GND PWR

02

GND PWR

00

01

02

03

04

05

06

07

08

09

GD

10

11

12

13

14

15

16

17

18

19

TERMINAL PIN NOMENCLATURE
             SHOWN AS VIEWED FROM THE 

QUADRANT 4

QUADRANT 3

QUADRANT 2

QUADRANT 1

             REAR (BACKPLANE END)

PinTerminal—ConnectorsReceptacle947F-Type947D-,947B-,24.Figure
Nomenclature
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BackplanesBoardWiringPrintedMultilayerF.

8.12 usedarebackplanes(MLPWB)boardwiringprintedmultilayerPresently,
MLPWBThedistribution.signalsomeandground,power,forprimarily

circuitprintedepoxy-glass,double-sided,orsingle-ofnumberaofconsistbackplanes
The25).(Figurepathscopperembeddedwithstructuresingleaintolaminatedboards

plated-ofmeansbyworldoutsidetheandothereachtoconnectedarelayersvarious
matchesthatgrid0.125-inchainarrangedareholesplated-throughTheholes.through
Presentpins.fieldterminalcoaxandconnectorreceptacle947-typetheofgeometrythe
tenofmaximumatobackplanesMLPWBtheofcharacteristicsthelimitstechnology

Inwide.inches24byhighinches16ofsizeboardmaximumaandlayers,circuit
Thisinch.0.1approximatelyatfixedisbackplaneMLPWBallofthicknesstheaddition,

backplanesMLPWBmountingwhenhardwarestandardizedofusetheallowsrestriction
frame.theofbacktheto

FieldsTerminalCoax

8.13 connectorreceptacle947-typethesupplement(CTFs)fieldsterminalCoax
coaxwhichonpositions32ofmaximumaprovidesCTFThefields.terminal

thefromleadsgroundandleadssignalTheterminated.becanleadsgroundandsignal
theviaterminalsconnectorreceptacle947-typecorrespondingtoconnectedareCTF

extend.terminalsthewhichfromstripplasticaofconsistsCTFAbackplane.MLPWB
theandplatemountingthebetweenplacedisstripplastictheassembly,unitDuring

abovebackplaneMLPWBthethroughextendterminalsCTFThebackplane.MLPWB
aasactsstripplasticCTFThearea.connectorreceptacle947-typethebelowand

thisforusedisandplate,mountingtheandbackplaneMLPWBthebetweenspacer
anddesignationsterminalCTFTheCTFs.forneedtheofindependentlypurpose

inshownareterminals,connectorreceptacle947-typethetorespectwithlocation,
24.Figure

IntraconnectionsUnit

8.14 areunitsametheonpackscircuitbetweeninterconnectionsofmajorityThe
moreWherewire.AWG30insulatedplasticusingwire-wrapsautomaticbymade

arecoaxminiatureandpairtight-twistedmet,bemustrequirementscross-talkstringent
theofbecausecoax,Theapplied.semiautomaticallyusuallyarewiresTheseused.

necessary.whereonlyusedisandmoresignificantlycostsrequired,preparationextra
rectilinearinroutedarepairtight-twistedandwiresolidwithimplementedleadsSignal

someandground,Power,wiring.surfacetermedareandGeometry)(Manhattanpaths
backplane.MLPWBthebypackscircuitthetoprovidedaredistributionsignal

FramesandUnitsBetweenConnectionsG.

General

8.15 frameandunitfactoryfacilitatetoistechnology1AofobjectivestheofOne
bydoneisThistasks.growthandreplacement,unitinstallation,fieldtesting,

interunit/interframeandinterunit/intraframe,hard-wiring,toopposedasconnectorizing,
objectivethismeettousedcomponenthardwaretechnology1AbasicTheconnections.

constructedareassembliescableConnectorizedassembly.cableconnectorizedtheis
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discreteandcable,coaxcable,switchboard8-pairstandardcable,flexibleflat,using
(942-,connectorsbackplaneThe26).(Figureconnectorsbackplanetoattachedwire

947-typetheofterminalsbackplanetheintodirectlyplugtodesignedare943-type)
hardware.frameadditionalnorequiresconnectorizationThus,connectors.receptacle

ConnectorsBackplane

8.16 by1-inchaeitherfromupbuiltare943-type)and(942-connectorsBackplane
plastictwoorOneboard.circuitprinted1.50-inchby1.25-inchaor1.25-inch

circuitthetoattachedareterminals,socketbox-typetenhavingeachhousings,contact
housingcontacttheofbackthebeyondextendterminalsthefromtabsContactboard.

thetosolderedareleadsCableboard.circuitprintedthetosolderedareand
iscableTheboard.circuitprintedtheofsideoppositetheonpathselectricalappropriate

Backplanedevice.reliefstrainawithboardcircuitthetofastenedmechanicallythen
aofquadrantonewithmatetodesignedareterminals20or16containingconnectors
topenetrationpinterminallimitshousingcontactTheconnector.receptacle947C-type

theundermaximum)(twoconnectionswire-wrapofusetheallowsThisinches.0.25
thebyprotectedmechanicallyareconnectionswire-wrapTheseconnector.backplane

mounting.apparatus83-typeor82-

8.17 and82-withterminals947-typetheonplaceinheldareconnectorsBackplane
Thesefield.terminal947-typetheoverfitwhichmountingsapparatus83-type

andguidanceforandpinsterminaltheofalignmenttheforprovidemountingsapparatus
position.matingitsintoconnectorbackplanetheoflocking

GRD

PWR

GRD

PWR

GRD

GRD

PWR

PWR

GRD

GRD

PWR

GRD

TYPICAL CROSS-SECTIONS

0.1"

0.125"

GROUND

POWER 2

POWER 1

GROUND

EPOXY GLASS

THROUGH HOLE
PLATED

SectionsCrossTypical—BackplaneBoardWiringPrintedMultilayer25.Figure
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TypesCable

cableflexibleFlat,8.18 theandpropertieselectricalcontrolleditsofbecauseusedis
flatThetime).oneathandledwires(manyterminatedbecanitwhichatcostlow

31or24eitherofconsistsusedcable TEFLON conductors.parallel32-AWGinsulated*
interunitforlinestransmissionunbalanced100-ohmasusedusuallyiscableThe

flexibleFlat,performance.cross-talkexcellentprovidesapplicationThisconnections.
alternatewithconfiguredareleadsTheseleads.signal16or10,8,providecancable

leads.groundshieldmultiplebysurroundedleadssignal

cableswitchboardeight-pairStandard8.19 interunitbalancedforusedis
thanterminatetocostlymoreisitcost,inlowiscablethisThoughconnections.

foldrequiredthewhererunsruns,longforusedisitTherefore,cable.flat-flexible
performancesuperiorthewhereorcomplextoobewouldcableflat-flexibleofstructure

transmission.balancedforneedediswiretwisted-pairaof

8.20 powercoax—andorwirecables—discretelocalassuchcableoftypesOther
providenotdousuallyassembliescableTheseconnectorized.alsoarecables

types.cabletwoothertheofadvantagescostthe

RoutingCable

8.21 terminalconnectorreceptacle947-typetheatoriginatecablesIntraunit/intraframe
thencablesThesides.framethetohorizontallyrunusuallyandunitoneonfields

runagainTheylevel.terminatingthetoguidescablethethroughverticallyrun
point.terminatingproperthetohorizontally

8.22 terminalconnectorreceptacle947-typetheatoriginatecablesInterunit/interframe
verticallyrunthencablesThesides.framethetohorizontallyrunandfield
Differentframe.theaboverackscableinterframethetoguidescablethethrough

(Figurerackscablecompartmentalizedbysegregatedarecablesinterframeofclasses
27).

PlanNumberingCoordinateH.

General

8.23 andequipmentoflocationtheidentifytousedisplannumberingcoordinateThe
locationsequipmenttermedarelocationsTheseframes.andunitsonapparatus

equipmentTypically,28).(Figuregridnumberingcoordinateframethein(EQLs)
aandlocation,equipmentverticalaidentifier,bayframeaofconsist(EQLs)locations

29).(Figurelocationequipmenthorizontal

8.24 toconvertedare(EQLs)locationsEquipment x and y combinedanddimensions
semiautomaticandautomaticgeneratetocoordinatesterminalcomponentwith

data.wiring

Company.andNemousdePontDUE.I.oftrademarkRegistered*
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PositionsVerticalFrame

8.25 linecenter1-inchin83through00fromnumberedarepositionsverticalFrame
positionVertical28).(Figureframetheofbasetheatstartingincrements

anddouble-,single-,ofrearandfronttheinbarsmountingtheonstampedarenumbers
frames.triple-bay

8.26 ofnumberpositionverticalthebyidentifiedisbayframeainunitaoflocationThe
verticaltwobetweenmountedisequipmentWhenunit.theofedgebottomthe

bayThenumber.positionlowerthebyidentifiedisequipmentthenumbers,position
triple-bayanddouble-fornumberpositionverticaltheprecedes2)or1,(0,identifier

frames.

PositionsHorizontalFrame

8.27 withincrementslinecenter1/2-inchinnumberedarepositionshorizontalFrame
27).(Figureuprightbaylefttheofrightthetoinches1.75beginning00position

3-and44to00fromrangingpositionshorizontalhavewide2-inches2-feetbaysFrame
70.to00fromrangingpositionshorizontalhavebayswide3-inchfoot

8.28 packs)(circuitcomponentslocatingforsubdividedarepositionshorizontalFrame
suffixThelines.center1/2-inchthanwideronmountedarewhich (plus)P is

indicatetonumberpositionequipmenthorizontalthetoadded aofone-halfplus
division number.positionbasetheofrightthetoinches)(0.25

IdentificationPackCircuittoApplicationEQL

8.29 connector.947-typetheoflocationtheonbasedarepackscircuitforEQLsThe
apparatuspackcircuitthetoattachedarewhichstrips,designationHinged

positionhorizontalandverticalapplicablethewithsidesbothonstampedaremounting,
thedesignations,typepackcircuitarestripdesignationtheonstampedAlsonumbers.

cautionsstampingforprovidedisSpacedesignation.functionalandidentifier,unit
replacement.andremovalpackcircuitregarding

Receptacle947-TypetoApplicationEQL
PinTerminalCTFandConnector

Identification

8.30 thebyidentifiedisfieldterminalconnectorreceptacle947-typeaoflocationThe
theoflinescenterthetorespectwithEQLshorizontalandverticalnearest

byidentifiedisfieldterminalawithinpinparticularA30).(Figurefieldspinterminal
theofEQLshorizontalandverticalthewithdigits)(threecoordinatespinthecombining

field.terminal

8.31 EQLhorizontalnearestthebyidentifiedisbottom,andtopCTF,aoflocationThe
horizontal947-typeasfield—sameterminaltheoflinecenterthetorespectwith

947-thebyidentifiedisfieldterminal947-typethewithassociatedCTFtopTheEQL.
identifiedisCTFbottomThe(1-inch).divisiononeplusEQLverticalfieldterminaltype

pinparticularA(1-inch).divisiononeminusEQLverticalfieldterminal947-typetheby
verticalthewithdigits)(twocoordinatepinthecombiningbyidentifiedisCTFawithin

CTF.theofEQLshorizontaland
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PowerI.

ConvertersDC-to-DC

8.32 changingforusedareconvertersDC-to-DCdedicatedFrame − and+24,48, −24
topossibleascloseaslocatedareconvertersThevoltages.DCprecisiontoV

inmountedareconvertersthetechnology,1AInassociated.aretheywhichcircuitrythe
withAssociatedpacks.circuitasmannersametheinframeequipmentassociatedthe
alarmpoweraproducewhichcircuitsmonitoringcurrentandvoltageareconvertereach

eachofsideinputhigh-voltageTheexists.conditionout-of-toleranceanwhensignal
isshutdownOvercurrentpanel.fuseframe-mountedseparateaonfusedisconverter

powervariousoftypesThewiring.backplanetheprotecttoconvertersallonprovided
J.TableinlistedareProcessor1Bthebyusedconverters

UnitsFilterFrame

8.33 tonecessarywhereusedareframe,aofbasetheinlocatedunits,filterFrame
+24,thefromframeeachisolate − and24, − usednotareFiltersbus.powerV48

(maximum)ampere0.1ofrequirementschangeofratefeederthemeetthatframesin
peak-to-peak.V1oflevelsnoisetoleratecanandmicrosecondper

ControlPower

8.34 theatcontrolpowerforinterfacecraft-machineaprovidesswitchpowerThe
indescribedareswitchthiswithassociatedindicatorsandControlslevel.frame

K.Table

HardwareAssociatedPowerMiscellaneous

8.35 clipsTheclips.groundusingconnectedareplatesmountingunitAdjacent
multilayeratosuppliedispowerWhengrounding.framecontinuousprovide

connectors,backplanethanothermeansabybackplane(MLPWB)boardwiringprinted
thetosolderedarelugspowerTheconnection.themaketousedarelugspower

terminalsscrewthetoconnectedareleadspowerpreparedSpade-lugMLPWB.
lugs.powerthebyprovided

References9.

9.01 234-000-000, IndexSwitch—Numerical4ESS alloflistdetailedacontains234
Processor.1BthetorelevantPracticesTechnologiesLucent
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TOP RIGHT-MOST 947-TYPE

CONTACT HOUSING

BACKPLANE CONNECTOR SHOWNNOTE: 

MOST 947-TYPE
EQL OF LEFT

(IF REQUIRED)
DESIGNATION
REFERENCE

STRAIN RELIEF

PRINTED CIRCUIT BOARD

CONNECTOR IS VERTICAL)
(NOT REQUIRED WHEN

             BOARD CABLE
             IS USED TO TERMINATE SWITCH

DESIGNATIONS
CONTACT ASSEMBLY

AB

A

B

C

D

E

F

H

J

K

I

TERMINAL PIN NUMBER

PLUGS ONTO
CONNECTOR
TERMINAL THAT

TERMINAL PIN NUMBER
BOTTOM LEFT-MOST 947-TYPE

CABLE DESIGNATION

ConnectorBackplaneTypical26.Figure
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LEGEND:

  SHIELD 4 - POWER
  SHIELD 3 - TIP AND RING
  SHIELD 2 - SCANNER
  SHIELD 1 - BUS

   BY THE 1A PROCESSOR.
   ONLY SHIELDS 1 AND 4 ARE USED

12"

NOTE:

SHIELD
4

SHIELD

SHIELD 1

18"

SHIELD 3
2

Cross-SectionTypical—RackCableCompartmentize27.Figure
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HORIZONTAL EQUIPMENT POSITIONS

(FRAME BASE)

0.5"1.75"

1"

PER
ETC.

109876543210
00

05

(TOP CHANNEL ASSEMBLY)

08

V
E

R
T

IC
A

L 
E

Q
U

IP
M

E
N

T
 P

O
S

IT
IO

N
S

75

80

83

GridNumberingCoordinateBayFrame28.Figure
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947-TYPE TERMINAL PIN

013 - 40 - 07

012 - 40 - 319

FRAME BAY IDENTIFIER

VERTICAL EQUIPMENT LOCATION

HORIZONTAL EQUIPMENT LOCATION

CTF TERMINAL PIN (TOP CTF)

FRAME BAY IDENTIFIER

VERTICAL EQUIPMENT LOCATION

HORIZONTAL EQUIPMENT LOCATION

ExpressionsEQLTypical29.Figure
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(N + 3) - X - 34

947 TERMINAL

7

TOP COAX
TERMINAL
FIELD

PIN FIELD

0.0625

(N + 2) - x - 300

BOTTOM COAX
TERMINAL FIELD

(N + 1) - x - 30

6

5

4

19

18

17

16

15

14

13

12

11

10

00

08

09

07

06

05

04

03

02

01

00

3

2

1

0

03 2 1

0.03125"

0.53125"

0.59375"

N + 4

N + 3

N + 2

N + 1

N
                                           C
                                           L

                              C
                               LY (VERTICAL EQL 1" )X (HORIZONTAL EQL " )

IdentificationPinTerminalCTFandConnectorReceptacle947-Type30.Figure
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UnitsPowerandConvertersDC-to-DCProcessor1AJ.Table

Voltage
Current

(Amperes)OutInTypeNumber
8+3-48J87380-2*
4-3or+3-48J87389E*
3+6-48J87389H*
4+5-48J87389J*
2-3or+3+24ConverterDC-to-DCJ87389M2*

1.5-8or+8J87389N*
2.5+5+24J87389S*

17+3-48J87411A*
10-3

8.5+6
10+12
10.5-12

3-24or+24-4871G*
3-28or+28UnitPower

1+19+24106A*
1-28or+28-48130J†
0.15-9-48136D†

11+5
4+12-48136E†
4+12-48136L†

17.5+5-48ConverterDC-to-DC136G†
15+5-48136H†

1+12
1-12
0.7-9-48136J†

16+5
0.2+12-48235A†
0.2-12
2+5+24236A†

244A† ConverterDC-to-DCBulk -48 +3 100

connectors.plug946-typeusedwhichconvertersTechnology1A*

connectors.board-edgeprinted-wiringusedwhichconvertersTechnology1AthanOther†
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IndicatorsandControlsSwitchPowerK.Table

Control/
FunctionTypeIndicator

LampframeFrom
Green)or(White

beenhasrequestthatindicateslighted,When
service.ofoutunitorframetaketomade

OFFPWR and NORMOFF lightedboth
manuallyremovedbeenhaspowerindicates

NORMOFF

LampframeFrom
Green)or(White

recognizedhasprogramindicateslighted,When
diagnosticthatorout-of-serviceforrequest

unitorframeforrequestfollowingmadetests
progressinarerestore-to-service

ACK

(YellowLamp
Amber)or

frametakenhasprogramindicateslighted,When
serviceofoutunitor

OS

frame.fromremovedpowerindicateslighted,When
If OFFPWR andlightedis NORMOFF is

unitorframefromremovedpowerextinguished,
conditions(FA)alarmfuseunder

OFFPWR (Red)Lamp

Rotary/Pushbutton
Switch

(clockwiserotatedWhen OFF offaceon
programtomadeisrequesthorizontal),isswitch

Ifservice.fromunitorframeremoveto OS
lights,lamp OFF removetopressedbemay

mounted.isswitchwhichonunitorframefrompower

*OFF

Rotary/Pushbutton
Switch

Aunit.orframetopoweronturnspressed,When
orframediagnosetomadeisprogramtorequest

ifunit OFF counterclockwise;rotatedisswitch
ofendatservicetorestoredisunitorframe

diagnosis. ON alarmpowerclearsalsoswitch
performed.beenhastestalarmpowerifcircuitrytest

*ON

Pushbutton
Switch

Iftest.lampprovidespressed,When Off switch
alarmpowerpressed,isTESTandclockwiserotatedis

whichforstore256KisExceptionperformed.istest
state.normal/ROSofregardlessperformedistestlamp

TEST

* OFF and ON switch.sameofpartarepushbuttons
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AcronymsandAbbreviations

A

AC
CMOSAdvance

ADS
SystemDataAuxiliary

AMASE
AccountingMessageAutomatic

EntriesStandard

API
InterfaceProcessorAttached

APS
SystemProcessorAttached

APU
UnitPeripheralAutonomous

ASW
WellSeemsAll

ASWF
FailureWellSeemsAll

AU
UnitAuxiliary

AUB
BusUnitAuxiliary

AUI
InterfaceUnitAuxiliary

C

CC
ControlCentral

CM
ModuleCircuit

CMOS
MetalSymmetryComplementary

SemiconductorsOxide

CS
StoreCall

CSB
BusStoreCall

CTF
FieldTerminalCoax

D

DFA
AssemblyForDesign

DMA
AccessMemoryDirect

DPF
FailureParityData

DUS
SelectorUnitData

E

EAI
InterfaceActionEmergency

ECL
LogicCoupledEmitter

EIA
AssociationIndustriesElectronic

EMI
InterferenceElectromagnetic

EQL
LocationEquipment

ESD
DischargedElectrostatic

F

FAST
SchottkyAdvanceFairchild

FEM
MethodElementFinite

FIT
TimeinFailure
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G

GCP
PulseControlGenerated

H

HIC
CircuitIntegratedHybrid

I

I/O
Input/Output

IFB
BusInterface

IGFET
TransistorEffectFieldGateInsulated

INJ
Interject

IOP
ProcessorInput/Output

L

LEC
CarrierExchangeLocal

LPA
AreaProtectionLower

LS
SchottkyLow-Power

LSI
IntegrationLarge-Scale

LSS
SystemSupportLaboratory

M

MCC
orCenterControlMaintenance

ConsoleControlMaster

MLPWB
BoardWiringPrintedMultilayer

MMIO
Input/OutputMappedMemory

MUP
ProcessorUtilityandMCC

P

PC
ConfigurationProcessor

PCD
DistributionandConversionPower

PCRV
RecoveryConfigurationProcessor

PLD
DevicesLogicProgrammable

PORTS
SetTestRecoveryPortable

PPI
InterfacePeripheralProcessor

PS
StoreProgram

PSB
BusStoreProgram

PSE
ExtendedStoreProgram

PUB
BusUnitPeripheral

PUBB
BranchingBusUnitPeripheral

PUEA
AddressEnableUnitPeripheral

PUR
BusReplyUnitPeripheral

PUW
WriteUnitPeripheral
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R

ROM
MemoryRead-Only

RTV
VulcanizedTemperatureRoom

S

S
Store

SC
CounterStack

SD
DistributorSignal

SIC
CircuitIntergratedSilicon

SMT
TechnologyMountSurface

SS
SecureStore

SSD
DistributorSignalandScanner

T

TAPF
FailParityAddressTrap

TAR
RegisterAddressTransition

TASWF
FailureWellSeemsAllTrap

TDPF
FailParityDataTrap

TH
Through-Hole

TIRM
ResourceInformationTechnical

Management

TLCN
Thermal-Compression

TME
ErrorModeTrap

TU
UnitTape

TUC
ControllerUnitTape

U

UPA
AreaProtectedUpper

UPD
BitUpdate

V

VDT
TerminalDisplayVideo

W

WSF
FluxSolubleWater

X

XM
MappedMemoryExtended

Input/Output

XS
StoreCallExtended
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