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andphysicalBothhardware.computer3B21DTechnologiesLucentthe

setdocumentationaofpartaisIPThisprovided.isinformationfunctional
Roadmap,’’‘‘DocumentationA,AppendixSeecomputer.3B21Dthesupporting
computer.3B21DthesupportingIPsTechnologiesLucentotheroflistingafor

Audience

theininterestedAnyoneaudiences.ofvarietyaforinformationprovidesIPThis
Theuseful.IPthisfindwillcomputer3B21Dtheofarchitecturehardware

following:theincludesIPthisforaudience

usersdocumentationcomputer3B21D

developerscourseTraining

administratorsSystem

personnelmaintenanceorCraft

developersHardware

developers.Software
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ReissueforReason

computers.3B21DforinformationnewincorporatetoreissuedbeingisIPThis
follows:asarechangesmajorThe

Product’’InformationThis‘‘AboutIn

whyreasonsaddingbysectionReissue’’for‘‘ReasontheUpdate—
updated.beingisIPthe

section.Used’’‘‘ConventionstheUpdate—

codes.selecttoreferencesdeletingby1TableModify—

section.Information’’Customer‘‘MandatorytheDelete—

circuitUN375FtheoninformationaddOverview,’’‘‘System1,ChapterIn
section.Types’’Pack‘‘Circuittheinpack

Description’’PhysicalComputer‘‘3B21D3,ChapterIn

Unit,‘‘ProcessortheinpackcircuitUN375FtheoninformationAdd—
section.J3T060AA-1’’

3-2.TableUpdate—

DescriptionFunctionalUnitControlandOverview‘‘System4,ChapterIn
CC’’

theindatastoreandpathsdatatheinbitsofnumbertheCorrect—
section.Overview’’‘‘System

(SAI)’’InterfaceAddress‘‘Storethein‘‘PA’’to‘‘PAR’’Change—
section.

BITforcolumnMEANINGtheunder04)’’‘‘(bitto05)’’‘‘(bitChange—
4-12.Tablein04and06

4-28.Tablein‘‘DUART’’to‘‘DUSART’’Change—

DMA,MASU,MAS,DescriptionsFunctionalUnit‘‘Control5,ChapterIn
DRAMand‘‘DRAMtheinfollowingthechangeEX,’’andUC,DSCH,

section:Controller’’

nanoseconds.’’‘‘60to‘‘80ns’’—

LOCCB.andJEDECforexpansionsAcronym—
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Devices’’Peripheraland‘‘Storage7,ChapterIn

follows:aspackcircuitUN375FtheoninformationInclude—

section.Overview’’‘‘DevicetheUpdate

DriveDiskHardSCSI3.5-Inch‘‘UN375-UN375FtheUpdate
section.(KS-23908)’’PacksCircuit

section.Descriptions’’Physical‘‘UN375-UN375FtheUpdate

section.Descriptions’’Functional‘‘UN375-UN375FtheUpdate

7-1.FigureUpdate

View.Rear—DriveDiskHard3.5-InchUN375F7-3,FigurenewAdd

7-4.FigureUpdate

PinsConnectorSCSISingle-EndedMultimodeLVD7-3,TablenewAdd
UN375F.withAssociated

7-5.FigureUpdate

Functions.SwitchFaceplateUN375-UN375Ftotitle7-4TableChange

IndicatorFaceplateUN375-UN375Ftotitle7-5TableChange
Functions.

Outputs.PointScanUN375-UN375Ftotitle7-6TableChange

anobtainingoninformationAdd— HP orC5709A(P/N)Part/Number*
Drive’’theCleanto‘‘Howthetocassettecleaningequivalent

section.

Control’’andDistribution‘‘Power8,ChapterIn

Modules’’Power‘‘Board-MountedthetoinformationUN375FAdd—
section.

forcolumnCURRENTPEAKunder‘‘4.15’’to‘‘5.13’’Change—
8-1.TableinD(0,1)FEEDERPOWER

8-1.Tableof6Notein‘‘N48V32’’to‘‘N48V31’’secondtheChange—

8-6.TabletoUN375FAdd—

Company.Hewlett-PackardoftrademarkRegistered*
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Roadmap’’‘‘DocumentationA,AppendixIn

A-3.TabletoinformationpackcircuitUN375FAdd—

to254-303-101oftitletheUpdate— RoutineComputer3B21D
TasksMaintenance A-5.Tablein

contents.reviseContents,ofTableIn

entries.reviseIndex,In

IP.finaltheinmarksdiffofusetheremovechapters,revisedIn

ProductInformationThisUsetoHow

Table(informationreferenceandchaptersindependentofcomposedisIPThis
inreferencedaretopicsSpecific).IndexandGlossary,Appendixes,Contents,of

Thelocations.numberpagewithIndextheinandContentsofTablethe
IP.thisinusedterminologydefinesGlossary

computer.3B21DtheofdescriptionsfunctionalandphysicalprovidesIPThis
follows:asorganizedisIPthisofremainderThe

OverviewSystem—1Chapter

ConfigurationsComputer3B21D—2Chapter

DescriptionPhysicalComputer3B21D—3Chapter

DescriptionFunctionalUnitControlandOverviewSystem—4Chapter
CC

DMA,MASU,MAS,DescriptionsFunctionalUnitControl—5Chapter
EXandUC,DSCH,

PC,IOP,DFC,DescriptionsFunctionalDevicePeripheral—6Chapter
PSSDBand

DevicesPeripheralandStorage—7Chapter

ControlandDistributionPower—8Chapter

RoadmapDocumentation—AAppendix

SpecificationsSystem—BAppendix

InformationCablingandConnector—CAppendix

Index.andGlossary
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UsedConventions

NotationsDisplayandFilename,Command,

ProgrambothinlistedareIPthisincontainedmessagesinputAny
formats.(MML)LanguageMan-Machineand(PDS)StandardDocumentation

systemthetomessageinputanentertousertheinstructingstepaexample,For
follows:asformatsbothincludewould

enterPDS,If VFY:MHD b !

enterMML,If VFY:MHD=b ;

texttheinfilenamesandcommandsshowtousedarenotationsfollowingThe
displays.and

NOTE:
mustyousocase-sensitive,arenamescommandandfilenamesSystem

shown.aretheyasexactlythementer

inappeartextinnamesCommand bold theexample,fortype; /bin/ls
inappearheadingsinnamesCommandcommand. bold type.

inappeartextinnamesformandFilenames italic theexample,fortype;
/bin/mount theorfile scsdbody innamesformandFilenamesform.

inappearheadings bold-italic type.

prompt,atoresponseorcommandaassuchenter,youthatText
inappears bold theexample,fortype; -lals conventionThecommand.

enteryouthattextmakingof bold forconventions;otheroverrides
enterexample, scsdbody name.formthefor

inappearfileorlinecommandainappearthatVariables italic fortype;
example, grep username /etc/passwd example,thisIn. username ais

required.isnameuser’saindicatingvariable

inappearmessagessystemanddisplaysScreen widthconstant
example,fortype; password.yourenterPlease codeProgram

inshownalsoarelistingsfileandlistings widthconstant Inputtype.
inshownaremessages bold type.

inshownandindentedaredisplayawithinexplanationsandComments
italic youronappearnotwillandonlyinformationforareThesetype.
screen.

itasshownbetolongtooisthatscreencomputertheonorfileainlineA
ofendtheat)\(backslashawithshownbewillIPthisinappearsactually

continuationaasreadbeshouldlinenexttheindicatesThisline.firstthe
line.currenttheof
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thethatindicatelinecommandaonargumentanaroundbracketsSquare
theexample,foroptional;isargument lpstat [-t thisIncommand.]

theexample, -t omitted.becanandoptionalisargument

linecommandaonargumentaninwordsbetween)|(barverticalA
selected.betoisargumentstheofonethatindicates

arrowbentaorEnter,Return,askeyboardyouronidentifiedkeyThe
(← ofrepresentationsOccasionally,key.Returntheastoreferredis)|

example,forboxed;bewillkeyReturnthis Return .

menuandcommandeachofendtheatReturnimpliedanisThere
theshowexplicitlynotdoexamplesSomeenter.youthatresponse

casetheinas(ReturnaentertoexpectedbemayyouWhereReturn.
toshownis<CR>symbolthe),defaultmenuaacceptingareyouwhere

key.Returnthepresstoareyouthatindicate

Ctrl-d.example,forformat;hyphenatedainappearcombinationsKey
thepressingwhilecombinationkeyaofkeyfirstthedownholdandPress

key.second

previousthethatindicatelinecommandaon)dotsthree(Ellipses
example,forrepeated;becanargument ls [file example,thisIn...].

command.theafterlistedbecanfilesmultiple

locationpagemanualtheirbyfollowedarepagesmanualtoReferences
example,forparentheses;innumber mount(1M).

NotationHexadecimal

awithdenotedarenumbers)16base(Hexadecimal 0x example,forprefix;
10.decimalis0x00A

DesignationsSignal

todrivenissignalathatmeantodescriptionstheinusedis‘‘asserted’’termThe
athatmeantodescriptionstheinusedis‘‘negated’’termThestate.activeits

state.inactiveitstodrivenissignal

indicate1or0ainendthatdescriptionsanddiagramstheinusednamesSignal
signals;low’’‘‘activeare‘‘0’’inendingNamessignal.theofstateactivethe

CCIOD(31-00)1example,Forsignals.high’’‘‘activeare‘‘1’’inendingnames
arewhich00through31bitsDataInput/OutputControlCentralthedescribes

signals.high’’‘‘active
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LocationsEquipment

)EQLs(LocationsEquipmentidentifytousedissystemnumberingcoordinateA
unit.orcabinettheoffrontleftlowertheisoriginThecabinets.andunitsin

areincrementsHorizontalinches.inmeasuredareincrementsVertical
ispackcircuitaoflocationcoordinateTheinch.anofeighthsinmeasured

theoflinescentertheoflocationverticalandhorizontaltheasexpressed
ainunitaoflocationTheinserted.ispackcircuitthewhichintoconnector
theinunittheofcornerleftlowertheofplacementthebyidentifiediscabinet

cabinet.

origintheaboveinches4locatedis004-080EQLatconnectoraexample,For
10.0).=inch0.125x(80origintheofrightthetoinches10and

LabelsSafety

toandpersonnelofsafetytheassuretousedremindersarelabelsSafety
products,equipment,todamageanddata,oflossinterruptions,serviceminimize

software.and

documentation.TechnologiesLucentinusedarelabelssafetyoftypesThree
follows:asarepriority,oforderdescendingintypes,threeThe

1. DANGER thathazardaofpresencetheindicates will ordeathcause
avoided.notishazardtheifinjurypersonalsevere

2. WARNING thathazardaofpresencetheindicates can ordeathcause
avoided.notishazardtheifinjurypersonalsevere

3. CAUTION thathazardaofpresencetheindicates will or can minorcause
avoided.notishazardtheifdamagepropertyorinjurypersonal

statements.CAUTIONofformtheinlabelssafetycontainsIPThis
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ProductsInformationRelated

3B21DthesupportingIPsTechnologiesLucentthenumberIPbylists1Table
computer.

Computer3B21DSupportingIPs1.Table

TITLEIP
NUMBER

Computer3B21D254-303-100
TasksGrowth/Retrofit

Computer3B21D254-303-101
TasksMaintenanceRoutine

Computer3B21D254-303-102
TasksClearingTrouble

Computers3B21Dand3B20D254-303-103
UNIX SystemOperatingRTR

GuideMessagesRecoveryProcessor

Computers3B21Dand3B20D254-303-104
UNIX SystemOperatingRTR

ManualVerifyandChangeRecent

Computer3B21D254-303-105
ManualReferenceHardware

Computers3B21Dand3B20D254-303-106
UNIX SystemOperatingRTR

ManualMaintenanceSystem

Computers3B21Dand3B20D254-303-107
UNIX SystemOperatingRTR

GuideTroubleshootingSoftware

Computers3B21Dand3B20D254-303-110
UNIX SystemOperatingRTR

ManualMessagesInputPDS

Computers3B21Dand3B20D254-303-111
UNIX SystemOperatingRTR

ManualMessagesOutputPDS

Computers3B21Dand3B20D254-303-112
UNIX SystemOperatingRTR

ManualMessagesInputMML

Computers3B21Dand3B20D254-303-113
UNIX SystemOperatingRTR

ManualMessagesOutputMML

254-303-106,to‘‘Referexample,fortitles;fullincludenotwillreferencesIP
ManualMaintenanceSystem oninformationAdditionalinformation.’’morefor,

A.Appendixinprovidedisdocumentationcomputer3B21D
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InformationThisonCommenttoHow
Product

willcommentsYourIP.thisoncommentsyourwelcomesTechnologiesLucent
TechnologiesLucentofusefulnessandqualitytheimprovinginusaid

IP.thisoffronttheatprovidedFormFeedbacktheusePleasedocumentation.
address:followingthetocommentsyourmailmissing,isFormFeedbacktheIf

TechnologiesLucent
ProductsInformationandTrainingCustomer

RoadReynolda2400
27106-4606NCWinston-Salem,
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OverviewSystem

1

DescriptionGeneral

duplextolerant,faulthigh-reliability,high-speed,aiscomputer3B21DThe
variousinusedcomputer3B20Dtheofversionbit-compatibleaisItcomputer.

areunitsfunctionalmajorAllproducts.switchingTechnologiesLucentinroles
service.reliableanduninterruptedensuretoduplicated

softwareThecircuitry.correctionerrorandself-checkingcontainshardwareThe
system,thereinitializesorreconfiguresequipment,andprocessesfaultydetects

equipment.faultyidentifiesanddiagnosesand

Applications

variousin)AM(ModuleAdministrativetheasusediscomputer3B21DThe
5EUS,5EI,assuchapplicationssystemswitching AUTOPLEX  cellular

1Aequipment,telecommunications ESS PointTransferSignalandswitch,
).STP(
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ArchitectureSystem

3B20Dtheofthattosimilariscomputer3B21Dtheofarchitecturehigh-levelThe
computer3B21Dtheinslotsexpansionofadditiontheforexceptcomputer

isconfigurationmemorystoremainmaximumthecomplex,)CU(UnitControl
SystemComputerSmallofsupporttheandMB,128toMB64fromincreased
ishardwarecomputer3B21DThedevices.peripheral)SCSI(Interface

differently.packaged

NOTE:
MB;128ismemorystoremaintheofconfigurationmaximumcurrentThe

address28-bitasupportregistersandbusessystemthehowever,
MB.256ofmaximummemorystoremainfutureaaccommodateto

computer.3B21Dtheofdiagramblockais1-1Figure
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LEGEND:

DiagramBlockSystemComputer3B21D1-1.Figure
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)CU(UnitControl

functions:followingtheofconsists)CU(UnitControlEach

)CC(ControlCentral

)CSU(UnitStorageCache

)MASU(UpdateStoreMainand)MAS(StoreMain

)1DMAand0DMA(AccessMemoryDirect

)1EXand0EX(SlotsExpansion

).UC(CircuitUtility

system.)CPU(UnitProcessingCentralduplexedtheofhalfisUnitControlEach
forduplicatedarefunctions)I/O(Input/OutputandEX,UC,MAS,CC,The

reliability.

recoverymanualandoperationnormalforcomputer3B21DtheofcontrolLocal
Maintenanceato)EAI(InterfaceActionEmergencytheviaisprocedures

).ROP(PrinterOnlyReceiveand)MTTY(Terminal

)CC(ControlCentral

machinedrivenmicroprogramais)CC(ControlCentralcomputer3B21DThe
followingthecontainsCCTheCC.computer3B20Dtheaftermodeled

subsystems:functional

capabilityidentificationpackCircuit

)MC(MicroController

)MIS(StoreMicroInstruction

)MCH(ChannelMaintenance

)EAI(InterfaceActionEmergency

)DMU(UnitManipulationData

)SREGs(RegistersSpecial

)SAI(InterfaceAddressStore

)SDI(InterfaceDataStore

)SAT(TranslatorAddressStore

)CSU(UnitStorageCache

Interface.)MLTS(SetTestLevelMicro
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)1EXand0EX(SlotsExpansion

hardware)future(newforinterfaceanprovideslots)EX(ExpansionThe
ControlCentraltheviaCCand)MAS(StoreMaintheaccesstofeatures

EXtwohasCUEach).MASB(BusStoreMaintheandbus)CCIO(Input/Output
1.EXand0EXslots,

)UC(CircuitUtility

betweenoperationsmonitorsthatfunctionoptionalanis)UC(CircuitUtilityThe
programofpurposethefor)storemainorcache(memorymaintheandCCthe

inequippedoptionallyis)UN379(packcircuitUCOnetesting.anddebugging
CU.each

)CSU(UnitStorageCache

memorycacheCChigh-speedsmall,aprovides)CSU(UnitStorageCacheThe
theaccessesCCThewords.)MAS(StoreMainaccessedrecentlymostthefor

The).MASB(BusStoreMaintheonaccessMASthewithconcurrentlyCSU
).KLW31(packcircuitCCtheofpartisCSU

UpdateStoreMainand)MAS(StoreMain
)MASU(

MBs256ofmaximumatoMB32ofminimumaprovides)MAS(StoreMainThe
KLW32,(packcircuitMASOne).DRAM(MemoryAccessRandomDynamicof

sizesameTheCU.eachinequippedis)KLW128orKLW64,KLW48,KLW40,
initiallyispackcircuitKLW32TheCU.eachinusedispackcircuitMAS

withequippedinitiallyispackcircuitKLW40TheDRAM.ofMB32withequipped
ofMB48withequippedinitiallyispackcircuitKLW48TheDRAM.ofMB40

TheDRAM.ofMB64withequippedinitiallyispackcircuitKLW64TheDRAM.
AdditionalDRAM.ofMB128withequippedinitiallyispackcircuitKLW128

Theincrements.MB32orMB8eitherinpackcircuitMASatoaddedismemory
KLW32ato)SIMMs(ModulesMemoryIn-lineSingle32-MBthreeofaddition

Twenty-eightDRAM.ofMBs128ofmaximumcurrentaprovidespackcircuit
futureforregistersandbusessystemtheintodesignedisaddressofbits

);bitsparity4andbitsdata32(bits36isdataStoreMB.256toexpansion
andbitsdata32(widebits39isdatastorepackcircuitMASthewithinhowever,

coherentkeptare)CUs(UnitsControlbothinMASsThe).bitsparity/check7
toprocessoron-linethefromswitchedbemustcontrolIfBus.Updatetheusing

on-linetheandmemoryoff-linethebothofcontentstheprocessor,otherthe
processoron-linethecoherent,notareMASstheIfidentical.bemustmemory

place.takesswitchthebeforeMASoff-linethetodataitscopymust
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)DMA(AccessMemoryDirect

thetoaccessdevicesperipheralprovides)DMA(AccessMemoryDirectThe
devicesperipheralthetoaccessCCtheprovidesandMASB,theviaMAS

16ofmaximumaforconnectionssupportsDMAEachbus.CCIOthethrough
devices.peripheral

ChannelSerialDualthethroughDMAthetoconnectedaredevicesPeripheral
tothemallowsthatinterfaceDSCHporteddualahavedevicesThese).DSCH(

can)KBN15s(packscircuitDMATwo1.CUor0CUeitherwithcommunicate
optional.is1DMAandstandardis0DMACU.eachinequippedbe

follows.asis1DMAand0DMAtodevicesperipheralofrelationshipThe

supports0DMAchannels.fourprovideeach1DMAand0DMA
and18,17,16,channelssupports1DMA14.and13,12,11,channels

19.

interfaces.DSCHfoursupportschannelEach

DevicesPeripheral

ProcessorInput/Outputthedevices:peripheraloftypesthreeshows1-1Figure
Module/CommunicationsCommunicationsand),DFC(ControllerFileDisk),IOP(

terminals,toconnectionsprovidesIOPThe).CM/CNI(InterfaceNetwork
peripheralstoconnectionprovidesDFCThedevices.tapesomeandnetworks,

device,thirdThedrives.tapeanddiskincludewhichinterfaces,SCSIwith
notis‘‘DFC’’termThehardware.peripheralapplicationrepresentsCM/CNI,

thehowever,peripherals;disktolimitednotissupportsinceaccurate
computer.3B20Dthefromretainedisnomenclature

9-trackthatincomputer3B20Dthefromdifferscomputer3B21DthethatNote
3B21DtheinDFCtheofoffsupporteddeviceperipheralSCSIaistape

noteAlsocomputer.3B20DtheinIOPtheofoffsupportedisitwhilecomputer
3B20DthefromdifferallocationsdeviceandchannelDFCcomputer3B21Dthat

channel.perdevicesfeweraretherethatincomputer

TN2116andUN373withEquippedDFC

is0DFC).2DFCthrough0DFC(DFCsthreehavecancomputer3B21DThe
LocationEquipmentat0UnitProcessorCabinet,Processortheinequipped

Cabinet,Processortheinequippedis1DFC28-178.EQLand28-170(EQL)
theinequippedis2DFC53-178.EQLand53-170EQLat1UnitProcessor

DFCEach11-180.EQLand11-172EQLatUnitGrowthCabinet,Processor
SCSIsevenofmaximumA).BSBUSandASBUS(busesSCSItwoprovides

canDFCeachTherefore,bus.SCSIaonequippedbecandevicesperipheral
buses,SCSItwoprovides0DFCdevices.SCSI14ofmaximumasupport

and)A1(SBUSbuses,SCSItwoprovides1DFC).B2(SBUSand)A0(SBUS
).B6(SBUSand)A4(SBUSbuses,SCSItwoprovides2DFC).B3(SBUS
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UN580withEquippedDFC

is0DFC).2DFCthrough0DFC(DFCsthreehavecancomputer3B21DThe
is1DFC28-178.EQLat0UnitProcessorCabinet,Processortheinequipped
is2DFC53-178.EQLat1UnitProcessorCabinet,Processortheinequipped

DFCEach11-180.EQLatUnitGrowthCabinet,Processortheinequipped
SCSIsevenofmaximumA).BSBUSandASBUS(busesSCSItwoprovides

canDFCeachTherefore,bus.SCSIaonequippedbecandevicesperipheral
buses,SCSItwoprovides0DFCdevices.SCSI14ofmaximumasupport

and)A1(SBUSbuses,SCSItwoprovides1DFC).B2(SBUSand)A0(SBUS
).B6(SBUSand)A4(SBUSbuses,SCSItwoprovides2DFC).B3(SBUS

)IOP(ProcessorInput/Output

theinequipped)3IOPthrough0IOP(IOPsfourhavecancomputer3B21DThe
19-065.EQLat0UnitProcessorinequippedis0IOPCabinet.Processor

theinequippedis2IOP45-065.EQLat1UnitProcessorinequippedis1IOP
atUnitGrowththeinequippedis3IOP11-011.EQLatUnitGrowth

62-011.EQL

communities)PC(ControllerPeripheralfoursupportcanIOPanFunctionally,
Therefore,controllers.peripheralfoursupportingcommunityeachwith

are1IOPand0IOPIOP.anbysupportedbecandevicesperipheral16
3IOPand2IOPslots.PC15toupsupporteach1IOPand0IOPexceptions.

ainslotsPCavailableofnumbermaximumTheslots.PC16toupsupporteach
GrowthainslotsPCavailableofnumbermaximumthe15;isUnitProcessor

16.isUnit

awithequippedalwaysis)PC00(0slot0,CommunityPC1,IOPand0IOPFor
0IOPAlso,pack.circuit)MTTYC(ControllerMTTYUN597orUN583,TN983,

UN933orUN33Daforreservedis)PC02(2slot0,CommunityPC1,IOPand
signalandscanprovideswhichpack,circuitDistributorSignalandScanner

computer.3B21Dtheforinterfacespointdistributor

BufferScanner-DistributorandSwitchPort
)PSSDB(

MTTYtheswitches)PSSDB(BufferScanner-DistributorandSwitchPortThe
)UN597orUN583,TN983,(packcircuitMTTYCthebetweenROPlocaltheand

signal-distributorandscannerthebuffersalsoPSSDBThe1.IOPand0IOPin
smokealarms,officeassuchcircuitscomputernon-3B21Dfromcontroller

devices.monitoringsecurityanddetectors,

thecomputer,3B21DtheIn1.UnitProcessorinequippedisswitchportOne
isPSSDBthecomputer,3B20DtheinthatNote(1.CUinlocatedisPSSDB

)0.CUinlocated
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SpaceFloorReduced

threeortwo,one,inpackagedissystemcomputer3B21Dthe1,ReleaseFor
twoorOnerequired.alwaysisJ3T060A-1,Cabinet,ProcessorThecabinets.

whennecessaryasprovidedareJ3T059A-1,Cabinets,GrowthPeripheral
Theconfiguration.theofpartasrequiredaredrivestapeSCSI9-track

ProcessortheofrightthetolocatedalwaysareCabinetsGrowthPeripheral
Cabinet.

inches30byhigh)cm182(inches72approximatelymeasurescabinetEach
anoccupieslineupthree-cabinetAdeep.)cm60(inches24bywide)cm76(

deep.)cm60(inches24bywide)cm229(inches90approximatelyarea

)ASIC(CircuitIntegratedSpecificApplication
PackagingandTechnology

)CMOS(SemiconductorOxideMetalComplementaryusescomputer3B21DThe
CircuitsIntegratedSpecificApplicationforformtheinTechnologyArrayGate

metallayer,threeortwomicron,oneainfabricatedareASICsThe).ASICs(
process.

largestThepackages.mountedsurfaceinarearraysgatecomputer3B21DAll
ChipLeadedPlastic).PQFP(PackFlatQuadPlastic240-pinaispackage
1-1Tablepins.lessor100requiringASICsforusedare)PLCCs(Carriers

packages.mountedsurfaceASICcomputer3B21Dthesummarizes
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SummaryASICComputer3B21D1-1.Table

(KLW31/KLWCC)PACKCIRCUITCONTROLCENTRAL

PACKAGENAMEASIC

PQFP160(CAC)ControllerCache

PQFP240(DMU)UnitManipulationData

PQFP240(MCH)ChannelMaintenance

PQFP240(MSEQ)Microsequencer

PQFP2401)(Note(SREGs)RegistersSpecial

PQFP2402)(Note(SAI)InterfaceAddressStore

PQFP240(SAT)TranslatorAddressStore

PQFP2402)(Note(SDI)InterfaceDataStore

(KLW32/KLWMM)PACKCIRCUITMEMORYMAIN

PACKAGENAMEASIC

PQFP1603)(Note(MCERT2)FunctionsTestandRegulationErrorwithControllerMemory

(KBN15/KBNDMA)PACKCIRCUITACCESSMEMORYDIRECT

PACKAGENAMEASIC

PQFP240(DMAC)ControllerAccessMemoryDirect

(KBN10/KBNIOP)PACKCIRCUIT2PROCESSORINPUT/OUTPUT

PACKAGENAMEASIC

PQFP120(DDSBS/BIC)ControllerInterfaceSelector/BusBusSerialDualDuplex
PQFP160(IOMI)InterfaceMicroprocessorInput/Output

PQFP160(PIC/SEQ)Controller/SequencerInterfaceProgrammed

(UN373/DFCA)PACKCIRCUITCONTROLLERFILEDISK

PACKAGENAMEASIC

(D2SBS)SelectorBusSerialDualDuplex PQFP208

Notes:

31—16).(BitsSREG1and15—00)(BitsSREG0used,areSREGsTwo1.

function.SDIandSAItheforusedareinterfacesstoreTwo2.

(CMOS)SemiconductorOxideMetalComplementary0.9existingofModification3.
code.
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TypesPackCircuit

thebyrepresentedphysicallyare1-1FigureinshownblocksfunctionalThe
designs:packcircuitfollowing

410AA providespackcircuitconverterDC-to-DC + fromDCV5
− DC.V48

KBN10 thecontainspackcircuit)IOP(ProcessorInput/Output
functions.interfaceIOMIandDSCH

KBN15 thecontainspackcircuit)DMA(AccessMemoryDirect
functions.ChannelandDMAC

KLW31 andCCthecontainspackcircuit)CC(ControlCentral
functions.)CSU(UnitStorageCache

KLW128orKLW64,KLW48,KLW40,KLW32,
andMASthecontainspackcircuit)MM(MemoryMainThe

withequippedinitiallyisKLW32Thefunctions.Update
isKLW48MB;40withequippedinitiallyisKLW40MB;32

equippedinitiallyisKLW64MB.48withequippedinitially
MB.128withequippedinitiallyisKLW128MB.64with

KLW__ development.futureforispackcircuit)EX(ExpansionThe

TN74B pack.circuitControllerTerminal

TN75C pack.circuitControllerLinkDataSynchronous

TN82B pack.circuitControllerLinkDataSynchronousX.25

TN983 pack.circuitControllerTTYMaintenance

TN1420 pack.circuitControllerLinkDataSynchronous

TN1820 packcircuit)IOPPS(SwitchPowerProcessorInput/Output
circuit)CUPS(SwitchPowerUnitControlthetosimilaris

(DC-to-DConboardadditionalwithpack ± andV12 − )V5
converters.power

TN1821 theforcontrolandpowercontainspackcircuitCUPSThe
group.faultControlCentral

TN1839 NET2isthatControllerPeripheralLinkSynchronous
compliant.

UN373andTN2116
BControllerFileDiskand)UN373(AControllerFileDisk

andinterfaceDSCHthecontainpackscircuit)TN2116(
functions.adapterhostSCSI

UN33 pack.circuitDistributorSignalandScanner
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UN375 MovingSCSI3.5-inchacontainspackcircuitdiskSCSI
drive,theforconverterspowerdrive,)MHD(DiskHead
MHDtheprovidespackcircuitThiscontrol.powerand

withMHDanseries,UN375EtheOnAM.theforfunctions
seriesUN375ETheused.isinterfaceSCSIsingle-endeda

single-endedtodifferentialaofadditiontherequired
aprovidesseriesUN375FThecircuit.translation

(LVD)DifferentialVoltageLow3.5-inch,board-mounted,
drive.diskhardSCSIsingle-endedmultimode,

UN376 DigitalSCSI3.5-inchacontainspackcircuittapeSCSI
drive,theforconverterspowerdrive,)DAT(TapeAudio

control.powerand

UN377 circuit)PSSDB(BufferScanner-DistributorandSwitchPort
function.PSSDBthecontainspack

UN379 function.circuitutilitythecontainspackCircuitUtility

UN580 functionalitythecombinespackcircuitControllerFileDisk
UN580BThepack.circuitoneintoUN373andTN2116of

converter.powerexternalanusenotdoes

UN582 High-Link,DataSychronousaispackcircuitUN582The
DataAsynchronousanandLink,DataSychronousSpeed

TN74B,TN82B,thereplacesthatControllerPeripheralLink
packs.circuitTN1839andTN75C,

UN583 TN983.thereplacesthatpackcircuitMTTYC

UN597 UN583.thereplacesthatpackcircuitMTTYC

UN933 thatpackcircuitDistributorSignalandScannerNew
functionality.identicalwithUN33thereplaces

GrowthandConfigurability

smallforconfigurationscost-effectiveofferssystemcomputer3B21DThe
largeatoconfigurationofficesmallafromgrownbecanandofficesswitching

ProcessoroneinpackagedisconfigurationminimumTheconfiguration.office
oneinpackagedisconfiguration1ReleasemaximumTheJ3T060A-1.Cabinet,

Cabinets,GrowthPeripheraltwoandJ3T060A-1,Cabinet,Processor
J3T059A-1.

theofdescriptionaforConfigurations,’’Computer‘‘3B21D2,ChapterSee
information.growthandconfigurationcomputer3B21D

inorderabilityandmanufacturabilityforconfigurediscomputer3B21DThe
J3T061A-1.
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aofbecausecomputer3B20Dthethanreliablemoreiscomputer3B21DThe
andbackplanes,packs,circuitcircuits,integratedofnumbertheinreduction

theisinterconnectionsandcomponentsofnumbertheinreductionThiscables.
).ASICs(CircuitsIntegratedSpecificApplicationofuseextensiveofresult

thetocontributethatfeaturesfollowingtheofusemakescomputer3B21DThe
system.theofmaintainabilityandreliability

duplexed.areUnitsControl

update.memoryviacurrentkeptismemorystandbyThe

Unit.ControlstandbytheonrunareroutinesexerciseMaintenance

recoveryautomaticsubsequentwithmechanismssanitysystemVarious
used.are

checking.paritytoadditioninusedismatcherswithcircuitryDuplexed

memory.mainonusediscorrectionanddetectionError

packcircuitandpowerforstripsdesignationsequipmentStandard
labeling.

ratedtheirwithincomponentskeeptousediscoolingairForced
ranges.temperature

followingisandassembledfactoryissystemcomputer3B21DThe
stressenvironmental ESS reliability.productincreasetoscreeningswitch

areslotspackcircuitallslots,packcircuitcommunityPCtheforExcept
PCThepack.circuitwrongaofinstallationthepreventtokeyed

differentseveralofinstallationtheaccepttokeyedareslotscommunity
types.packcircuit

andreliabilitytheenhancetorulesspecificfollowsdesignCabling
follows:assystemtheofmaintainability

information.EQLcableappropriatethewithstampedarecablesAll—

meters20isbusSCSIdifferentialaforlengthcableTotal—
limits.circuitinternalofbecause)feet65.6(
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DetectionFault

paritycircuits,matchinglocalofuseextensivemakealgorithmsdetectionFault
correctionerrorbitsinglewithdetectionhammingandbuses,allontechniques
strategiesdetection/correctionfaultdependentTechnologystore.maintheon
peripheralsandunitcontrolthethroughouttimerssanitynumerousanddisks,on

routineaddition,Intechniques.detectionfaultprimarytheasusedare
itself.hardwaredetectionfaulttheinfailuresdetecttousedarediagnostics

caughtnotarethatproblemssubtlecertaincatchchecksintegritysystemFinally,
detectors.uniqueby

interrupterrorancondition,errorandeterminedetectorsuniquetheofanyWhen
processor.theinregisteredis)peripheralscertainofcasetheinreporterroror(

thatsequenceshardwareautomaticinresultwilltheseofseveremostThe
inresulterrorssevereLess).switchhard(processorstheofactivitytheswitch

theofrecoverywithchargedsoftwareandmicrocodeenterthatmicrointerrupts
system.

ParityBus

byteperbitcheckparityacarryingbyinternallyimplementedisSelf-checking
transferdataainvolvemaymicroinstructioneachSinceprocessor.thewithin

ischeckparityeffectiveanbus,datacommonaviaanothertoregisteronefrom
theduringparitycorrectforcheckingandbustheoffdatathetrappingbydone
delayaddedavoidsThis).errorparitybussourcetheis,that(intervalclocknext

checked.notisregisterdestinationtheindataTheoperation.normalthein
arithmeticanyForchecked.thenisdatathesource,theasusedwhenHowever,

intodividedisDMUTheDMU.thethroughgoesdatatheoperations,logicalor
isonefromresultsThepurposes.checkingfor)1DMUand0DMU(partstwo
issecondtheofresultthefromderivedbitscheckparitywhereasdata,asused

ischeckparitybuscommontheDMU,theleavesdataAsdata.thewithused
theIn).errorparity)DMU(UnitManipulationDatatheis,that(performed

ofsectioncontrolthechecktoprovidedarebitsadditionalstore,microprogram
).errorparitymicrocontroltheis,that(processorthe

CorrectionandDetectionErrorRAMDynamic

checkedisdataAllerrors.bit1correctsanddetects)MM(MemoryMainThe
aIncycles.refreshduringcheckedbeingcontinuallyisdataAllread.when

dependentperiodtimeaovercheckedarelocationsmemoryallway,systematic
errorsbitmultiplemostdetectsMMTheequipped.memoryofamounttheon

ErrortheinrecordedareerrorsofclassesBoth).errorsgreaterandbit2(
areMMtheinRegistersmicrointerrupt.agenerateand)ER(Register

recovery.faultinassisttosoftwareviaaccessible
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RecoveryFault

thetoapproachlayeredaprovidessoftwarerecoveryandmicrocodeThe
tolerantfaulttheonbasedarestrategiesrecoveryFaultarchitecture.recovery

Thisduplicated.fullyareunitshardwareMajorcomputer.3B20Dofarchitecture
canunitsoperationalofcombinationathatprobabilityhighaprovidesduplication

coupled;looselyonlyareprocessorsmateThefaults.offacetheinretainedbe
memoryandchannelmaintenancethetolimitedareconnectionsinterprocessor
recoveryhardwaretheoffoundationtheformsarchitectureThiscircuitry.update

faultyentireanisolatetonamelycomputer,3B21Dtheinusedstrategy
level.subunittheatresolutionfaultattemptingtoopposedasprocessor

UNIX thatsystemoperatingmodularaissystem)RTR(ReliableReal-Time*
errors.classicaloftypesvariousfromprotectionofrangewideaprovides

usedarethatrangesmemoryareas,memoryprotectedwriteincludeExamples
theofmuchThusspaces.addressvirtualprotectedandexecution,textforonly

Thosesystem.operatingtheintobuiltiserrorsoftypesthesefromrecovery
underlyingthebysimplifiedgreatlyarerequiredarethatactionsrecoveryovert

areactionsrecoveryrequiringconditionsotherandfaultsHardarchitecture.
describedarethatcategoriesFaultseverity.theirtoaccordingtreated

recovery,requestedsoftwaretimeout,TimerSanityfaults,hardareindividually
faults.exceededthresholdand

actionseveremostTheactions.differentinresultcanfaultsoftypesDifferent
inlaterdiscussedissequencebootTheboot.orinitializationsystemaistaken

section.this

FaultsHard

harddetecttodesignedcircuitryself-checkinginbuilthascomputer3B21DThe
faultearlysincerecoverysimplifiescircuitryThisoccur.theyassoonasfaults

categorythisinFaultsfault.thebydonedamagepossiblethelimitsdetection
resultsandoperationproperofcapablelongernoisprocessorthethatindicate

otherthetoswitchaandprocessorrunningcurrentlytheofstopimmediateanin
thematchnotdoesprocessorothertheSince).stop-and-switch(processor

requiredissequenceinitializationaninstruction,byinstructionprocessoractive
properly.executionstartto

licensedcountries,otherandStatesUnitedtheintrademarkregisteredaisUNIX*
Limited.CompanyX/Openthroughexclusively
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TimeoutTimerSanity

itifinitializationaninresultwillthat)ST(TimerSanityahasprocessorEach
SystemThe).requestTimerSanitydisable(inhibitednotisandouttimes

theandownitsbothmaintainsprocessoractivetheinprocessMonitorIntegrity
theofinitializationancontrol,ofoutisprocessoractivetheifthatsoSTstandby

timeout.TimerSanityabytriggeredbewillprocessorstandby

RecoveryRequestedSoftware

tosoftwarebyusefor)OST(TrapSystemOperatinganprovidessystemThe
processessystemcriticalbyusediscapabilityThisinitialization.anrequest
systemcriticalaofperformanceprecludethaterrorsencountertheywhen

thatdetectedbeenhasfaultorerroranwhenoccurInitializationsfunction.
Astatus.softwareand/orhardwareinchangeawithoutrecoveredbecannot

anywithassociatedbenotmayormayprocessorotherthetostop-and-switch
severityvaryingofactionsincludeinitializationsAllinitialization.given

errors.andfaultsvariouswithdealtorequirediswhatondepending

SourcesFaultOther

immediateanjustifytoenoughseverenotareerrorsandfaultsoftypesSome
hardwarearekindthisoferrorsofExamplesaction.recoverystop-and-switch

assucherrorssoftwareandmemoryprocessorstandbytheindetectedfaults
hardwareiscategorythisinerroroftypeAnotherviolations.protectionwrite

arefaultsmostAlthoughcircuitry.self-correctingbyhandledarethatfaults
ratesfaulthavememories,mainassuchunits,someself-checking,bydetected

cyclicviaself-correctingarealsoDiskscapabilities.self-correctingjustifythat
assystemrecoverythetoreportedareclassthisinerrorsAllcodes.redundancy

interrupts.error

allsavesandgatherstype,byinterrupttheclassifiessoftwareRecovery
systemthetoerrorthereportsandinterrupt,theaboutinformationavailable

suspectisprocesssoftwareparticularaIfpackage.managementconfiguration
processtheevent,triggeredsoftwareainassuchinterrupt,theofcausetheas
faultitsatenteredandfaultedisinterrupttheoftimetheatrunningwasthat

aofentryfaultTheguaranteed.isconfigurationsystemstableaafterentry
thetospecialarethatsequencesinitializationandrecoverycontainsprocess

involved.process
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FaultsExceededThreshold

loggedareErrorsmanagement.configurationtoreportedareinterruptserrorAll
thresholds.errorallowedtocomparedarerateserrorandunitfailingtheagainst

onbasedisandrequiredisactionfurtherexceeded,isthresholdaffectedtheIf
isunitmateaandsystemthetoessentialisunitfaultytheIffactors.several

forscheduledandservicefromremovedbewillunitfaultytheavailable,
bewillunitfaultytheunit,mateavailablenoisthereIftesting.diagnostic

tobetterisitunitsessentialofcasetheinsinceservicetoreturnedandinitialized
scheduledandremovedareunitsNonessentialunit.nothanunitfaultyahave

exceeded.arethresholdserrortheirwhenevertestingdiagnosticfor

SequenceBoot

theofdescriptionsimplifiedfollowingThe UNIX sequencebootsystemRTR
softwaresystemandmicro-code,hardware,thebytakenactionstheaddresses

boot.aafterandduring

ActionsHardware

aissequenceinitializationmanualorinitiatedhardwareaineventfirstThe
FunctionResetMaintenance[locationfixedatotransfersupportedhardware

executingbegininitializationsrequestedSoftwaremicrostore.CUthein])MRF(
assistance.hardwarewithoutMRFat

ActionsMicrocode

Registers’’‘‘TemporaryusingfirstsavedistriggerinitializationtheaboutData
processorthisbringtomadeisdecisionAStore.Maintocopiedlaterand

levelofisinitializationcurrenttheIfinitialization.off-linetheforstoporon-line
aredatabasesandprocesses,appropriatethemicrostore,writablehigher,ortwo

timeboototherandThese).tapeordisk(mass-storage-devicethefromloaded
).SSR(RegisterStatusSystemthebysupportedaremadearethatdecisions

ActionsSoftwareSystem

The UNIX tocalledthenisroutinebootstraporinitializationkernelsystemRTR
Theappropriate.asprocessesactivefaulttoorprocessessystemrestart

operation.normaltoreturnedhassystemtheandcompletenowisinitialization

Reboot

anotherstate,operationalantosystemtherecovernotdoesinitializationanIf
aduringoccursthatinitializationAnyoccur.willinitializationseveremoreand

highernextthetoescalatewillinitializationpreviousthefollowingtimeofwindow
parametergenerationsystemaisintervalinitializationtheoflengthThelevel.

application.thebyestablishedisthat

thetoadditionIn UNIX anformadeisprovisionlevels,initializationsystemRTR
levels.’’‘‘applicationcontrolledsoftwarespecifytoapplication
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ActionsPost-Recovery

providetosuppliedissystemthebytakenactionsrecoveryvariousaboutData
byusedbecaninformationThiswrong.wentwhataboutinformationmuch

dataRecoveryfaults.difficultisolatinginthemassisttopersonnelmaintenance
printoutabyaccompaniedisinterrupterrorEachforms.severalinprovidedis
thewhenprocessortheofstatetheaboutinformationavailablecontaining

Sinceinitializations.bypresentedisproblemdifficultmoreAoccurred.interrupt
processing,indiscontinuityarepresentandinterruptsthanseveremorearethey

aswellasInitializations,difficult.moreisdataerrorpreservingandgathering
solutionTheprinted.betodataforfasttoomuchrateaatoccurcaninterrupts,

theafterprintingformemoryofareaprotectedaindatapertinentallsavetois
recovered.hassystem

standardtheofpartaasprintedgenerallynotaredataerrorofkindsVarious
Examplesdisks.systemtheonfileserrorinsavedareinsteadbutoutputsystem

data.memoryfailinganderrorsdriversdevicearedatathisof

thearefileserrorinsavednotisthatsystemthebyoutputdataofpieceOne
messageslineonelevellowareThese).PRMs(MessagesRecoveryProcessor
throughmarksprogressrepresentthusPRMsThetime.realinprintedarethat
stabilitywherecasesthoseinusefulextremelyareandsequencesrecoverythe

gathered.becannotdatapostmortemorachievedbecannot

InterfaceCraftandMaintainability

guaranteesthatcomponentvitalaiscomputer3B21DtheofmaintainabilityThe
whereconditionsareTheresystem.theofrequiredavailabilityhighoverallthe

state.fully-functioningatosystemtherestoretounableisrecoveryautomatic
satisfyingtocriticalismaintainabilitywhereisThis UNIX highsystem’sRTR

thebyimposedrequirementshardwareTherequirements.availability
ofportionsotherbyprescribedthoseasobviousasnotareneedsmaintainability

thebyprovidedcapabilitiesmaintenancethedescribessectionThissystem.the
UNIX easetodesignedbeenhashardwarecomputer3B21DThesystem.RTR

features.theseofimplementationthein

OverviewMaintainability

dataandgatheringdatabasicprovidetoismaintainabilityofpremisebasicThe
analysis.thatofresultstheonacttoabilitytheaswellasmechanismsanalysis

anddiagnosticanalyzeandcollecttoablebemustmechanismsThese
withincomponentssoftwareandhardwarevariousfrominformationdebugging

tocrafttheallowthenmustmechanismsTheseerror.theisolatetosystemthe
anddiagnostictheonbasedsystemtheofconfigurationthemodifyandcontrol

yieldmustmechanismstheseFurthermore,collected.informationdebugging
assystemtheofrestthedisturbingwhilepossibleasquicklyasinformationtheir

possible.aslittle
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analysis,errortransientdiagnostics,asareassuchincludesMaintainability
Oncemeasurements.plantandutilities,fieldprocedures,maintenanceroutine

ascorrectedbethenmustproblemtheanalyzed,andisolatedbeenhaserrorthe
suchincludesandupdatability,termedisThispossible.asbenignlyandquickly

update,functionfixes,emergencyhardware,forretrofitandgrowthasaspects
diagnosticsintopartitionedisMaintainabilitysoftware.forupdatesystemand

thetocentralHowever,).software(utilitiesfieldvarioustheand)hardware(
andhardwarecomputer3B21Dthecontrolandmaintaintocrafttheofability

providedfacilitiesmaintenancevariousthetointerfacetoabilitytheissoftware
system.interfacecrafttheofcapabilityimportantanisThissystem.thewithin

requesttomeansthewithothersandcrafttheprovidesinterfacecraftThe
recoveryemergencyinitiatereports,analysiserrorreceivediagnostics,

maintenanceroutineexerciseanddata,measurementsplantgatherprocedures,
bycontrolconfigurationallowssysteminterfacecrafttheaddition,Inprograms.

updatefunctionandsystemprocedures,retrofitandgrowthtoaccessproviding
utilities.fieldvarioustheandfacilities,fixemergencycapabilities,

UpdatabilitySystem

ofrequiredmaintainabilitytheofcomponentOne UNIX issystemsRTR-based
wayainchangessoftwareandhardwareaccepttosystemstheseofabilitythe

awords,otherIntasks.primarytheirwithinterferenotdoesthat UNIX RTR-
processing,calldisturbingwithoutchangesaccepttoablebemustsystembased

Thefunctions.criticalotherornetworking, UNIX thissupportssystemRTR
systemandupdate,fieldretrofit,growth,updatability:ofaspectsseveralthrough

update.

Growth

removeoraddtoabilitytheisGrowthgrowth.isupdatabilityofaspectfirstThe
Growthsystem.runningthetocomponentssoftwarerelatedandhardware

boards,memoryas(suchequipmentnewconnectingphysicallyfromextends
itsofsystemtheinformingthroughunits)otheranddrives,tapedrives,disks

configuration,system’stheintoitconnectinglogicallyit,exercisingexistence,
hardwareassuchsubsystemsOthersystem.theinuseitstocommittingand

thethatensuretoovertakethendiagnostics,andrecoveryfaultsoftwareand
usable.andsanebetocontinuescomponentsystemnew

Retrofit

replacetoabilitytheisRetrofitretrofit.isupdatabilityofaspectsecondThe
differentaofcomponentssimilarwithsystemtheincomponentshardware

Retrofitcharacteristics.interfaceorcapabilitiesdifferentwithorvintage
ones.newaddorgrowthenandunitsoldremoveordegrowmayprocedures

unitsoldthefromworktransitionthenandfirstunitsnewtheaddmayalsoThey
wheretimeofperiodsextensiveinvolvemayunitsofretrofitThus,new.theto

substantialinvolvealsomayRetrofitsystem.theincoexistunitsnewandold
ofexistencetherecognizetoandunitsnewwithinteracttochangessoftware

units.newandoldboth
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UpdateField

changeswithexclusivelydealsupdate,fieldupdatability,ofcomponentthirdThe
theinfilesdataandsoftwareto UNIX donearechangesSuchsystem.RTR

fieldretrofit,andgrowthwithasJustlevel.functionalorfile-by-fileaonlogically,
systemtheinformfiles,orprogramssystemreplaceornewinstallcanupdate

state,thatinthemexercisesystem,theintothemconnectlogicallythem,about
forprimarilyintendedisupdateFieldthem.ofoutbackortocommitthenand

architecture.system’stheperturbnotdothatfeaturessmallorfixesinstalling

UpdateSystem

dataandprogramallowsupdate,systemcomponent,updatabilityfourthThe
systemsoftwarecompletetoupmagnitude,greatermuchofchanges

systemanyforchangestheinstalltorequiredisbootstrapAreplacement.
ofsectionsofcopiesbackuporredundancydiskusingByupdate. UNIX RTR

theofversiontotalorpartial,new,apreparecanupdatesystemdisks,system
fieldWhere).necessaryifback,and(ittoswitchthenanddiskonsystem

changephysicaladoesupdatesystemfiles,ofchangelogicalaperformsupdate
).partitionsfileand/orsystemsfile(partitionsofsetaof

DiagnosticsImproved

forapproachsystematicafollowssystemdiagnosticcomputer3B21DThe
eachForuser.thetolistpacksuspectaprovidesandfailureshardwareisolating

following:thedoessoftwarediagnostictheunit,orpackcircuit

theifchip)BSM(MasterBoundary-Scantheofself-testtherunsFirst,1.
pack.circuittheonusedischip

boundary-scanthebyfollowedtestintegrityboundary-scantheRuns2.
test.interconnect

deviceinternaltheirruntotestunderunittheonASICstheallInstructs3.
results.theiranalyzeand)BIST(Self-TestBuilt-Inlevel

units.non-BISTontestsfunctionalRun4.

arediagnosticsUnitbasis.unitaonorganizedarediagnosticsSystem
mostthetestfirsttoexecutedarephasesTestphases.testsubunitinstructured

operations.subunitdetailedmorethetoproceedthenandoperationselementary

functions.systemnormalthewithinterferenceavoidprogramsdiagnosticAll
diagnosticthebygeneratedconditionserrorhandlefunctionsdriverSpecial

routines.handlingerrornormaltheavoidingthustests,
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interactivepersonnelmaintenanceprovidesalsosystemdiagnosticThe
to:usedbecanThesecommands.diagnostic

phases.diagnosticofrangeorsingleaRun

phases.diagnosticofrangeorsingleaRepeat

stop.thenandtabledatatheinpointspecifiedatoupdiagnosticaRun

repeatedly.phaseawithintestsofgroupspecifiedaPerform

diagnostics.storemaintoparametersoptionalProvide

commands.tabledatadiagnosticthroughStep

254-303-106,toRefer ManualMaintenanceSystem oninformationmorefor,
diagnostics.

ArchitectureScanBoundary

Boundaryand)BIST(Self-TestBuilt-Inuseshardwarecomputer3B21DThe
thereducetolevelsdeviceASICandpackcircuittheatfeatures)BS(Scan

beenhavecircuitsAdditionalcoverage.faultincreaseanddifficultiestesting
boundary-scanprovidetodesignhardwarecomputer3B21Dtheinincorporated

signals.theobserveandcontroltopinsinput/outputchip’seachtoadjacentcells
registershiftasinterconnectedarethatpointstestlikearecellsBoundary-scan

cells.BSthecontrolandassesstousedisbusBSseparateAchains.

themode,testtheInmode.testornormalaeitherinoperatedbecancellsBS
responses.testtheoutscananddataandinstructionstestacceptcancellsBS

).BIST(testsinternalortestsinterconnectionperformtousedareThey

thethroughcomplexprocessoroff-linetheonperformedisdiagnosisSoftware
theandactivetheconnectschannelmaintenanceThechannel.maintenance

processor.activethefrominitiatedisdiagnosisTheprocessors.standby
theviapassedareprocessoractivethebyissuedcommandsDiagnostic

andinterpreted,received,thenarecommandsTheselink.channelmaintenance
Genericthethroughdevice)BSM(MasterBoundary-Scanthetoreissued

).MCH(ChannelMaintenancetheby)GPI(InterfaceProcessor

DiagnosticsBuilt-In

outputanalyzetoorvectorstestprovidetocircuitryon-chipofinclusionThe
anofcostandcomplexitythereducesBISTTheBIST.calledisresponses

itself.chiptheinfunctionstesterallorsomeincludingbytesterexternal

Thecoverage.faultofpercentagehigheraprovidesBSandBISTofuseThe
theexecutesthatsoftwarediagnosticviaaccessedishardwareBSandBIST

test.BSpackcircuittheandtestBISTASIC
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RestartAuto

restartautomaticallytodesignedishardwaresystemcomputer3B21DThe
unitcomputer3B21Dthefeature,thissupportTointerruption.powerafollowing

positionONswitchpowerunitTheposition.ONtheinbemustswitchespower
forprovidesfeatureThisunit.thetoappliedispowerwhenautorestartallows

RTRinavailableisfeatureRestartAutoTheoperation.systemunattended
later).and5e9.2,5ee6.2,Releases(5Elaterand21.5Release

RepairandIsolationFault

Thislevel.packcircuitatoisolationfaultenablesdesigncomputer3B21DThe
following:thebyaccomplishedis

itmakingpackcircuitoneonfunctionscompleteplacestechnologyASIC
testing.functionalthoughfaultaisolatetoeasier

packcircuitandASICtheattestthoroughmoreaallowswhichBIST,
level.

ReplacementCardHot

thehousing,apparatusanininstalledorremovedbetoispackcircuitaWhen
card’’‘‘hotTheremoved.bemustslotpackcircuitassociatedthetopower

andremovedarepackscircuitAllsupported.notispackscircuitofreplacement
off.powerwithinstalled

poweringwithoutinstalledbecanperipheralsSCSIthecomputer,3B21DtheIn
circuitperipheralSCSIandPSSDB,DFC,Thebus.SCSIassociatedthedown

switches.powerandconverterspowerboard-mountedowntheirhavepacks
theonunitsotherthebecausereplacement,card’’‘‘hotatoequivalentisThis

affected.notarebusSCSI

NOTE:
disk.ainstallingwhenremovedbemustbusSCSIThe

254-303-106,toRefer ManualMaintenanceSystem aboutinformationmorefor,
installation.andremovalpackcircuit
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2

OverviewConfiguration

forconfigurationscost-effectiveoffersJ3T061A-1,system,computer3B21DThe
officesmallafromgrownbecanand)lines6Kto1K(officesswitchingsmall

interruption.systemminimumwithconfigurationofficelargeatoconfiguration
cabinetoneinpackagedisconfigurationsystemcomputer3B21DminimumThe

computer3B21DmaximumTheJ3T060A-1.Cabinet,Processorthecalled
upandCabinetProcessoracabinets,threeinpackagedisconfigurationsystem

J3T059A-1.),1PGCand0PGC(CabinetsGrowthPeripheraltwoto

)ROP(PrinterOnlyReceiveand)MTTY(Teletypewriter/TerminalMaintenanceA
configuration.computer3B21Danyofpartalsoare

J3T061A-1.bysupportedequipagesystemmaximumtheshows2-1Figure
maximumThe)J-Drawing.Supersystemcomputer3B21DtheisJ3T061A-1(

Cabinets.GrowthPeripheraltwoandCabinetProcessoroneofconsistssystem
ProcessortheofrightthetolocatedalwaysareCabinetsGrowthPeripheralThe

measurescabinetEachcabinets.theoffrontthefromviewedasCabinet,
inches24bywide)cm76(inches30byhigh)cm183(inches72approximately

deep.cm)60(
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SPACE SPACE

SPACE SPACE

FIRST
SCSI 9-TRACK TAPE DRIVE

KS-23909

THIRD
SCSI 9-TRACK TAPE DRIVE

KS-23909

SECOND
SCSI 9-TRACK TAPE DRIVE

KS-23909

FOURTH
SCSI 9-TRACK TAPE DRIVE

KS-23909

FIRST PERIPHERAL
GROWTH CABINET, J3T059A-1

( PGC 0 )

SECOND PERIPHERAL
GROWTH CABINET, J3T059A-1

( PGC 1 )

PROCESSOR
CABINET, J3T060A-1

MODULAR FUSE AND FILTER UNIT
J5D003FJ-1 SD-5DT190-01

GROWTH UNIT
J3T060AB-1

GROWTH UNIT
J3T060AB-1

PROCESSOR UNIT
J3T060AA-1

PROCESSOR 1

BIDIRECTIONAL FAN UNIT
J5D003FH-2

PROCESSOR UNIT
J3T060AA-1

PROCESSOR 0

CONTROL UNIT 0
DISK FILE CONTROLLER 0
INPUT/OUTPUT PROCESSOR 0
SCSI PERIPHERAL UNITS

CONTROL UNIT 1
DISK FILE CONTROLLER 1
INPUT/OUTPUT PROCESSOR 1
SCSI PERIPHERAL UNITS SD-3T011-01

SD-3T011-01

SD-3T012-01

SD-3T012-01

INPUT/OUTPUT PROCESSOR 2
SCSI PERIPHERAL UNITS

INPUT/OUTPUT PROCESSOR 3
SCSI PERIPHERAL UNITS

72"

(183 CM)

69

66

62

57

53

49

45

42

40

36

32

28

24
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11

06

90"
(228 CM)

30"
(76 CM)

30"
(76 CM)

30"
(76 CM)

SD-5D168-01

SPACE

10

SPACE

ViewFront—CabinetsSystemComputer3B21D2-1.Figure
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1ReleaseExamples,Configuration

SuperthebysupportedconfigurationstheofanyordercancustomerThe
theinprovidedareexamplesconfigurationSomeJ3T061A-1.J-Drawing,

paragraphs.following

SystemBasicJ3T060A-1,Cabinet,Processor

CabinetProcessortheofconsistsconfigurationsystem)basic(initialThe
units:majorfollowingthewithequipped

J5D003FJ-1Unit,PanelFuseandFilterModularOne

J5D003FH-2Unit,CoolingBidirectionalOne

J3T060AA-1.Units,ProcessorTwo

configurationsystembasicTheinformation.equipagefor2-2FigureSee
equipment:followingtheprovides

1.CUand0)CU(UnitControl

is1DMAsystem.basictheofpartis0)DMA(AccessMemoryDirect
optional.

ComputerSmallsevensupporting1DFCand0)DFC(ControllerFileDisk
becanslotSPUAn).SPUs(UnitsPeripheral)SCSI(InterfaceSystem

UN376aorpackcircuit)MHD(DiskHeadMovingUN375awithequipped
1DFCSPUs;foursupports0DFCpack.circuit)DAT(TapeAudioDigital

basictheinslotsSPUdedicatedfiveareThereSPUs.threesupports
SPU04(SPUsadditionaltwoOptionally,).1and0UnitProcessor(units

ProcessorInput/Outputequippingofinsteadgrownbecan)SPU05and
PC31(2slotand1slot3,Community)PC(ControllerPeripheral)IOP(

isUnitProcessoreachin0)slot3,Community(PCPC30The).PC32and
controlledis)SPU54(driveDATOnePC.aasuseforavailablealways

assignments.busandcontrollerSPUfor2-1TableSee0.DFCby

NOTE:
withorUN580aeitherwithequippedbecould1DFCand0DFC

UN373.aandTN2116aboth

3.and2,1,0,CommunitiesPCwith0IOP

3.and2,1,0,CommunitiesPCwith1IOP
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ConfigurationJ3T060A-1,Cabinet,Processor
1Example

majorfollowingthecontainsCabinetProcessorthefor1ExampleConfiguration
units:

J5D003FJ-1Unit,PanelFuseandFilterModularOne

J5D003FH-2Unit,CoolingBidirectionalOne

J3T060AA-1Units,ProcessorTwo

J3T060AB-1.Unit,GrowthOne

becanUnitGrowthfirstthethatNoteinformation.equipagefor2-3FigureSee
thein06positionverticalor)2-3Figure(57positionverticaleitheratequipped

and57positionatUnitGrowththeinstalls1ExampleCabinet.Processor
equipment:followingtheprovides

1.CUand0CU

optional.is1DMAsystem.basictheofpartis0DMA

SPUAn).SPUs(UnitsPeripheralSCSI12supporting1DFCand0DFC
DATUN376aorpackcircuitMHDUN375awithequippedbecanslot

areThereSPUs.6supports1DFCSPUs;6supports0DFCpack.circuit
).1and0UnitsProcessor(unitsbasictheinslotsSPUdedicated5
insteadgrownbecan)SPU05andSPU04(SPUsadditional2Optionally,

).PC32andPC31(2slotand1slot3,CommunityPCIOPequippingof
foralwaysisUnitProcessoreachin0)slot3,Community(PCPC30The
0.DFCbycontrolledis)SPU54(driveDATOnePC.aasuseavailable

UnitGrowththeofThreeUnit.GrowththeinequippedbecanSPUsFive
areSPUsUnitGrowththeoftwo1;SBUS1,DFCtoconnectedareSPUs

busandcontrollerSPUfor2-1TableSee0.SBUS0,DFCtoconnected
assignments.

NOTE:
withorUN580aeitherwithequippedbecould1DFCand0DFC

UN373.aandTN2116aboth

3.and2,1,0,CommunitiesPCwith0IOP

3.and2,1,0,CommunitiesPCwith1IOP

whereondepending1,and0CommunitiesPCwith3IOPor2IOPEither
UnitGrowthTheCabinet.ProcessortheinequippedisUnitGrowththe

PCa2,CommunityPCaprovidetoequippedoptionallybecan
2-3.FigureinshownasconfigurationthisinSPUsor3,Community
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ConfigurationJ3T060A-1,Cabinet,Processor
2Example

majorfollowingthecontainsCabinetProcessorthefor2ExampleConfiguration
units:

J5D003FJ-1Unit,PanelFuseandFilterModularOne

J5D003FH-2Unit,CoolingBidirectionalOne

J3T060AA-1Units,ProcessorTwo

J3T060AB-1.Units,GrowthTwo

optionallybecanUnitsGrowthTheinformation.equipagefor2-4FigureSee
thisinSPUsor3,CommunityPC2,CommunityPCprovidetoequipped

theprovides2ExampleConfiguration2-4.Figureinshownasconfiguration
equipment:following

1.CUand0CU

optional.is1DMAsystem.basictheofpartis0DMA

SPUAn).SPUs(UnitsPeripheralSCSI17supporting1DFCand0DFC
DATUN376aorpackcircuitMHDUN375awithequippedbecanslot

areThereSPUs.8supports1DFCSPUs;9supports0DFCpack.circuit
).1and0UnitsProcessor(unitsbasictheinslotsSPUdedicated5
insteadgrownbecan)SPU05andSPU04(SPUsadditional2Optionally,

).PC32andPC31(2slotand1slot3,CommunityPCIOPequippingof
alwaysisUnitProcessoreachin0)slot3,Community(PCPC30The

bycontrolledis)SPU54(driveDATOnePC.aasuseforavailable
0.DFC

UnitGrowththeofFiveUnit.GrowtheachinequippedbecanSPUsFive
areSPUsUnitGrowththeoffive1;DFCtoconnectedareSPUs

busandcontrollerSPUfor2-1TableSee0.DFCtoconnected
assignments.

NOTE:
withorUN580aeitherwithequippedbecould1DFCand0DFC

UN373.aandTN2116aboth

3.and2,1,0,CommunitiesPCwith0IOP

3.and2,1,0,CommunitiesPCwith1IOP

1.and0CommunitiesPCwith2IOP

1.and0CommunitiesPCwith3IOP
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IOP
COMM 2

OR
SPU
27

SPU
25

IOP
COMM 1

IOP
COMM 0

4
1
0
A
A

(G)

4
1
0
A
A

(F)

K
B
N
1
0

T
N
1
8
2
0

IOP
COMM 3

OR

0 2 310 1 2 30 1 2 3 0 1 2 3

SPU
23

SPU
21

SPU
19

DFC 1

U
N
5
8
0

4
1
0
A
A

(E)
SPU
01

OR
SPU
05

IOP
COMM 3

0 1 2

0 1 2 3

0 1 2 3

0 1 2 3

IOP
COMM 2

4
1
0
A
A

(D)

4
1
0
A
A

(A)

T
N
1
8
2
1

DMA

K
B
N
1
5

(1)

K
B
N
1
5

(0)

U
N
3
7
9

4
1
0
A
A

(B)

K
B
N
1
0

T
N
1
8
2
0

4
1
0
A
A

(C)

IOP
COMM 0

IOP
COMM 1

SPU
03

SPU
54

K
L
W
3
2

E
X
0

S
L
O
T

E
X
1

S
L
O
T

K
L
W
3
1

4
1
0
A
A

(E)

DFC 0

U
N
5
8
0SPU

00

OR
SPU
04

0 1 2

IOP
COMM 3

0 1 2 3

IOP
COMM 2

4
1
0
A
A

(D)

4
1
0
A
A

(A)

DMAT
N
1
8
2
1

K
B
N
1
5

(1)

K
B
N
1
5

(0)

0 1 2 30 1 2 3

IOP
COMM 0

IOP
COMM 1

4
1
0
A
A

(B)

U
N
3
7
9

K
B
N
1
0

T
N
1
8
2
0

4
1
0
A
A

(C)
SPU
02

U
N
3
7
7

K
L
W
3
1

K
L
W
3
2

E
X
1

S
L
O
T

E
X
0

S
L
O
T

PROCESSOR CABINET, J3T060A-1

PROCESSOR
UNIT 1

J3T060AA-1

(CU 1, DFC 1, IOP 1)

BIDIRECTIONAL
FAN UNIT

J5D003FH-2

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

MODULAR
FUSE AND

FILTER UNIT
J5D003FJ-1

PROCESSOR
UNIT 0

J3T060AA-1

(CU 0, DFC 0, IOP 0)

11

19

24

28

36

45

49

53

69

62

ViewFront—1ExampleConfigurationJ3T060A-1,Cabinet,Processor2-3.Figure

2000January3Issue254-303-105 2-7



ManualReferenceHardware
ConfigurationsComputer3B21D

IOP
COMM 2

OR
SPU
27

SPU
25

IOP
COMM 1

IOP
COMM 0

4
1
0
A
A

(G)

4
1
0
A
A

(F)

K
B
N
1
0

T
N
1
8
2
0

IOP
COMM 3

OR

0 2 310 1 2 30 1 2 3 0 1 2 3

SPU
23

SPU
21

SPU
19

DFC 1

U
N
5
8
0

4
1
0
A
A

(E)
SPU
01

OR
SPU
05

IOP
COMM 3

0 1 2

0 1 2 3

0 1 2 3

0 1 2 3

IOP
COMM 2

4
1
0
A
A

(D)

4
1
0
A
A

(A)

T
N
1
8
2
1

DMA

K
B
N
1
5

(1)

K
B
N
1
5

(0)

U
N
3
7
9

4
1
0
A
A

(B)

K
B
N
1
0

T
N
1
8
2
0

4
1
0
A
A

(C)

IOP
COMM 0

IOP
COMM 1

SPU
03

SPU
54

K
L
W
3
2

E
X
0

S
L
O
T

E
X
1

S
L
O
T

K
L
W
3
1

4
1
0
A
A

(E)

DFC 0

U
N
5
8
0SPU

00

OR
SPU
04

0 1 2

IOP
COMM 3

0 1 2 3

IOP
COMM 2

4
1
0
A
A

(D)

4
1
0
A
A

(A)

DMAT
N
1
8
2
1

K
B
N
1
5

(1)

K
B
N
1
5

(0)

0 1 2 30 1 2 3

IOP
COMM 0

IOP
COMM 1

4
1
0
A
A

(B)

U
N
3
7
9

K
B
N
1
0

T
N
1
8
2
0

4
1
0
A
A

(C)
SPU
02

U
N
3
7
7

SPU
18

SPU
20

SPU
22

IOP
COMM 3

OR

0 1 2 3
IOP

COMM 2

OR

0 1 2 3

SPU
26

SPU
24

IOP
COMM 1

0 1 2 3
IOP

COMM 0

0 1 2 34
1
0
A
A

(G)

T
N
1
8
2
0

K
B
N
1
0

4
1
0
A
A

(F)

K
L
W
3
1

K
L
W
3
2

E
X
1

S
L
O
T

E
X
0

S
L
O
T

PROCESSOR CABINET, J3T060A-1

PROCESSOR
UNIT 1

J3T060AA-1

(CU 1, DFC 1, IOP 1)

BIDIRECTIONAL
FAN UNIT

J5D003FH-2

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

MODULAR
FUSE AND

FILTER UNIT
J5D003FJ-1

PROCESSOR
UNIT 0

J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

11

19

24

28

36

45

49

53

69

62

ViewFront—2ExampleConfigurationJ3T060A-1,Cabinet,Processor2-4.Figure

2-8 254-303-1052000January3Issue



ManualReferenceHardware
ConfigurationsComputer3B21D

J3T059A-1,Cabinet,GrowthPeripheral
1ExampleConfiguration

firsttheprovidesCabinetGrowthPeripheralthefor1ExampleConfiguration
drive,tape9-trackSCSIonewithequippedCabinetGrowthPeripheral

computer3B21Dthein)SPU57(drivetape9-trackfirsttheisThisKS-23909.
system.

busSCSIavailableanytodrivetape9-trackaconnectscablebusSCSIsingleA
).3or2,1,0,SBUS(

powerACanintodirectlyplugandpoweredACaredrivestape9-trackThe
power.Hz60or50eitherusetoconfiguredbecandrivesTheoutlet.

information.equipagefor2-5FigureSee

J3T059A-1,Cabinet,GrowthPeripheral
2ExampleConfiguration

secondtheprovidesCabinetGrowthPeripheralthefor2ExampleConfiguration
GrowthPeripheralfirstthein),SPU56(KS-23909drive,tape9-trackSCSI

Cabinet.

information.equipagefor2-6FigureSee

J3T059A-1,Cabinet,GrowthPeripheral
3ExampleConfiguration

secondtheprovidesCabinetGrowthPeripheralthefor3ExampleConfiguration
drive,tape9-trackSCSIonewithequippedCabinetGrowthPeripheral

computer3B21Dthein)SPU59(drivetape9-trackthirdtheisThisKS-23909.
system.

information.equipagefor2-7FigureSee

J3T059A-1,Cabinet,GrowthPeripheral
4ExampleConfiguration

fourththeprovidesCabinetGrowthPeripheralthefor4ExampleConfiguration
GrowthPeripheralsecondthein),SPU58(KS-23909drive,tape9-trackSCSI

Cabinet.

information.equipagefor2-8FigureSee
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FIRST PERIPHERAL GROWTH CABINET, J3T059A-1
( PGC 0 )

FIRST
SCSI

9-TRACK
TAPE UNIT

KS-23909

(SPU57)

42

ViewFront—1ExampleConfigurationJ3T059A-1,Cabinet,GrowthPeripheral2-5.Figure
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FIRST PERIPHERAL GROWTH CABINET, J3T059A-1
( PGC 0 )

FIRST
SCSI

9-TRACK
TAPE UNIT

KS-23909

(SPU57)

42

SECOND
SCSI

9-TRACK
TAPE UNIT

KS-23909

(SPU56)

10

ViewFront—2ExampleConfigurationJ3T059A-1,Cabinet,GrowthPeripheral2-6.Figure
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SECOND PERIPHERAL GROWTH CABINET, J3T059A-1
( PGC 1 )

THIRD
SCSI

9-TRACK
TAPE UNIT

KS-23909

(SPU59)

42

ViewFront—3ExampleConfigurationJ3T059A-1,Cabinet,GrowthPeripheral2-7.Figure
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SECOND PERIPHERAL GROWTH CABINET, J3T059A-1
( PGC 1 )

THIRD
SCSI

9-TRACK
TAPE UNIT

KS-23909

(SPU59)

42

FOURTH
SCSI

9-TRACK
TAPE UNIT

KS-23909

(SPU58)

10

ViewFront—4ExampleConfigurationJ3T059A-1,Cabinet,GrowthPeripheral2-8.Figure
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andControllerUnitPeripheralSCSI
AssignmentsBus

asSPUsvarioustheforassignmentsbusSCSIandDFCtheidentifies2-1Table
1.Releaseforexamplesconfigurationdescribedpreviouslythetoapplythey

designatesDFCabyprovidedbusesSCSItwotheforconventionnamingThe
fordesignationssystemcomputer3B21DTheB.’’‘‘BUSandA’’‘‘BUSbusesthe

follows:asdifferent,arebusesSCSIthe

designatedare0DFCbyprovidedBBUSandABUSSCSIThe
respectively.2,’’‘‘SBUSand0’’‘‘SBUS

designatedare1DFCbyprovidedBBUSandABUSSCSIThe
respectively.3,’’‘‘SBUSand1’’‘‘SBUS

abypoweredbeand),DFCB(TN2116),DFCA(UN373aincludecouldDFCA
and0DFCfor)EQLs(LocationsEquipmentThe).converterDC-to-DC(410AA

follows:asarethislike1DFC

28-170EQLat0,UnitProcessorCabinet,Processortheinis0DFC
).CONVE(28-188and),UN373(28-178),TN2116(

53-170EQLat1,UnitProcessorCabinet,Processortheinis1DFC
).CONVE(53-188and),UN373(53-178),TN2116(

410AAabypoweredbeand)DFCBandDFCA(UN580aincludecouldDFCA
and0DFCforEQLspack,circuitUN580ausingWhen).converterDC-to-DC(

follows:asare1DFC

28-178EQLat0,UnitProcessorCabinet,Processortheinis0DFC
).CONVE(28-188and)UN580(

53-178EQLat1,UnitProcessorCabinet,Processortheinis1DFC
).CONVE(53-188and)UN580(

anbypowerediswhich)DFCBandDFCA(UN580BaincludecouldDFCaOr
forEQLspack,circuitUN580BausingWhenconverter.DC-to-DConboard

follows:asare1DFCand0DFC

28-178.EQLat0,UnitProcessorCabinet,Processortheinis0DFC

53-178.EQLat1,UnitProcessorCabinet,Processortheinis1DFC
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ConfigurationsComputer3B21D

AssignmentsBusandControllerUnitPeripheralSCSI2-1.Table

CONFIGURATIONCABINETPROCESSORUNITPERIPHERALSCSI
ADDITIONAL

GROWTH2EXAMPLE1EXAMPLELOCATIONEQUIPMENT
REDUCED(WITHUNITSGROWTHWITHUNITGROWTHWITH

CAPABILITY)IOP06AND57EQLsAT57EQLATBASICPERIPHERAL
GROWTHPROCESSOR

BUSDFC/SCSIBUSDFC/SCSIBUSDFC/SCSIBUSDFC/SCSICABINETCABINETDESCRIPTION

00/SBUSDFC00/SBUSDFC00/SBUSDFC28-162SPU00
11/SBUSDFC11/SBUSDFC11/SBUSDFC53-162SPU01
20/SBUSDFC20/SBUSDFC20/SBUSDFC19-170SPU02
31/SBUSDFC31/SBUSDFC31/SBUSDFC45-170SPU03
00/SBUSDFC00/SBUSDFC00/SBUSDFC28-146SPU04
11/SBUSDFC11/SBUSDFC11/SBUSDFC53-146SPU05

20/SBUSDFC19-154SPU06
31/SBUSDFC45-154SPU07
00/SBUSDFC28-118SPU08
11/SBUSDFC53-118SPU09
20/SBUSDFC19-138SPU10
31/SBUSDFC45-138SPU11
00/SBUSDFC28-102SPU12
11/SBUSDFC53-102SPU13
20/SBUSDFC19-118SPU14
31/SBUSDFC45-118SPU15
20/SBUSDFC19-102SPU16
31/SBUSDFC45-102SPU17

20/SBUSDFC11-180SPU18
31/SBUSDFC11/SBUSDFC62-180SPU19
00/SBUSDFC11-164SPU20
11/SBUSDFC00/SBUSDFC62-164SPU21
20/SBUSDFC11-148SPU22
31/SBUSDFC11/SBUSDFC62-148SPU23
00/SBUSDFC11-132SPU24
11/SBUSDFC00/SBUSDFC62-132SPU25
20/SBUSDFC11-116SPU26
31/SBUSDFC11/SBUSDFC62-116SPU27

00/SBUSDFC11-096SPU28
11/SBUSDFC62-096SPU29
20/SBUSDFC11-080SPU30
31/SBUSDFC62-080SPU31
00/SBUSDFC11-064SPU32
11/SBUSDFC62-064SPU33
20/SBUSDFC11-048SPU34
31/SBUSDFC62-048SPU35

00/SBUSDFC00/SBUSDFC00/SBUSDFC19-186(MT)SPU54

0–30–1/SBUSDFC0–30–1/SBUSDFC0–30–1/SBUSDFC10-XXX(9-TRACK1)SPU56
0–30–1/SBUSDFC0–30–1/SBUSDFC0–30–1/SBUSDFC42-XXX(9-TRACK0)SPU57
0–30–1/SBUSDFC0–30–1/SBUSDFC0–30–1/SBUSDFC10-XXX(9-TRACK3)SPU58

(9-TRACK2)SPU59 42-XXX 0–30–1/SBUSDFC 0–30–1/SBUSDFC 0–30–1/SBUSDFC

Note: DiskHeadMoving),DAT(TapeAudioDigitaltape,9-trackaassuchdeviceSCSIanybecan)SPU(UnitPeripheralSCSIA
unit.)MT(TapeMagneticordrive,)MHD(
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Cabinets 3-1

ArrangementCabinetProcessor 3-4

3-4J3T060AA-1Unit,Processor
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3-9J5D003FJ-1Unit,FilterandFuseModular

ArrangementCabinetGrowthPeripheral 3-12

)PWBs(BoardsWiringPrintedStandard 3-13

KeysBackplanePackCircuit 3-14
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)BoardsKLW-Size(SlotsExpansion 3-19
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PhysicalComputer3B21D
Description 3

Cabinets

Thecabinets.threeortwo,one,inpackagedissystemcomputer3B21DThe
PeripheraltwoorOnerequired.alwaysisJ3T060A-1,Cabinet,Processor

Small9-trackwhennecessaryasprovidedareJ3T059A-1,Cabinets,Growth
theofpartasrequiredaredrivestape)SCSI(InterfaceSystemComputer

ofrightthetolocatedalwaysareCabinetsGrowthPeripheralTheconfiguration.
cabinets.theoffrontthefromviewedasCabinet,Processorthe

inches30byhigh)cm183(inches72approximatelymeasureeachcabinetsThe
deep.)cm60(inches24bywide)cm76(

twotheandCabinetProcessortheofequipageunittheshows3-1Figure
equipmentgeneralaprovides3-2FigureCabinets.GrowthPeripheral

cabinetstheofdoorsfrontTheCabinet.Processortheofoverviewconfiguration
figures.theseinshownnotare
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DescriptionPhysicalComputer3B21D

SPACE SPACE

SPACE SPACE

FIRST
SCSI 9-TRACK TAPE DRIVE

KS-23909

THIRD
SCSI 9-TRACK TAPE DRIVE

KS-23909

SECOND
SCSI 9-TRACK TAPE DRIVE

KS-23909

FOURTH
SCSI 9-TRACK TAPE DRIVE

KS-23909

FIRST PERIPHERAL
GROWTH CABINET, J3T059A-1

( PGC 0 )

SECOND PERIPHERAL
GROWTH CABINET, J3T059A-1

( PGC 1 )

PROCESSOR
CABINET, J3T060A-1

MODULAR FUSE AND FILTER UNIT
J5D003FJ-1 SD-5DT190-01

GROWTH UNIT
J3T060AB-1

GROWTH UNIT
J3T060AB-1

PROCESSOR UNIT
J3T060AA-1

PROCESSOR 1

BIDIRECTIONAL FAN UNIT
J5D003FH-2

PROCESSOR UNIT
J3T060AA-1

PROCESSOR 0

CONTROL UNIT 0
DISK FILE CONTROLLER 0
INPUT/OUTPUT PROCESSOR 0
SCSI PERIPHERAL UNITS

CONTROL UNIT 1
DISK FILE CONTROLLER 1
INPUT/OUTPUT PROCESSOR 1
SCSI PERIPHERAL UNITS SD-3T011-01

SD-3T011-01

SD-3T012-01

SD-3T012-01

INPUT/OUTPUT PROCESSOR 2
SCSI PERIPHERAL UNITS

INPUT/OUTPUT PROCESSOR 3
SCSI PERIPHERAL UNITS

72"

(183 CM)

69

66

62

57

53

49

45

42

40

36

32

28

24

19

17

15

11

06

90"
(228 CM)

30"
(76 CM)

30"
(76 CM)

30"
(76 CM)

SD-5D168-01

SPACE

10

SPACE

ViewFront—CabinetsSystemComputer3B21D3-1.Figure
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DescriptionPhysicalComputer3B21D

IOP
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IOP
COMM 1

SPU
03

SPU
54

M
A
I
N

M
E
M
O
R
Y

E
X
0

S
L
O
T

E
X
1

S
L
O
T

K
L
W
3
1

4
1
0
A
A

(E)

DFC 0

U
N
5
8
0SPU

00

OR
SPU
04
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IOP
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SPU
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IOP

COMM 0
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1
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N
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4
1
0
A
A

(F)

K
L
W
3
1

E
X
1

S
L
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T

E
X
0

S
L
O
T

PROCESSOR CABINET, J3T060A-1

PROCESSOR
UNIT 1

J3T060AA-1

(CU 1, DFC 1, IOP 1)

BIDIRECTIONAL
FAN UNIT

J5D003FH-2

GROWTH UNIT
J3T060AB-1
(IOP 3-SPU)

MODULAR
FUSE AND

FILTER UNIT
J5D003FJ-1

PROCESSOR
UNIT 0

J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

11

19

24

28

36

45
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69
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M
A
I
N

M
E
M
O
R
Y

ViewFront—OverviewEquipmentCabinetProcessor3-2.Figure
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ManualReferenceHardware
DescriptionPhysicalComputer3B21D

ArrangementCabinetProcessor

J3T060AA-1Unit,Processor

Direct),CC(ControlCentralthesupportsJ3T060AA-1,Unit,ProcessorThe
SCSI),DFC(ControllerFileDisk),MM(MemoryMain),DMA(AccessMemory
switchportcontrol,powerconversion,powerDC-to-DC),SPUs(UnitsPeripheral

UN375theincludeSPUsThefunctions.IOP/PCandinterface,RS-232with
andpacks,circuitUN376EthroughUN376packs,circuitUN375Fthrough
KLW128orKLW64,KLW48,KLW40,KLW32,abecanMMThetape.9-track

and0EX(slotsKLW-sizetwoprovidesalsoUnitProcessorThepack.circuit
housingapparatusshows3-3Figurecapability.expansionfuturefor)1EX

ofequipagetheidentifies3-1Table1.and0UnitsProcessorfordetailslayout
Cabinet.Processorthein1and0UnitsProcessorthe

DFC 1

U
N
5
8
0
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0
A
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(E)
SPU
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OR
SPU
05

IOP
COMM 3
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(D)
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ViewFront—LayoutEquipmentJ3T060AA-1,Unit,Processor3-3.Figure
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DescriptionPhysicalComputer3B21D

PacksCircuit1and0UnitProcessor3-1.Table

PROCESSORPROCESSORPANELCIRCUIT
EQL1UNITEQL0UNITDESIGNATIONPACK

53-05228-052410AA)RED(PWRAConverterPower410AA
45-06019-060)BLUE(PWRB410AAConverterPower410AA
45-08819-088)BLACK(PWRC410AAConverterPower410AA
53-08828-088410AA)GREEN(PWRDConverterPower410AA
53-18828-188410AA)PURPLE(PWREConverterPower410AA

45-06519-065)BLACK(IOPKBN10ProcessorInput/OutputKBN10

53-07528-075KBN15)RED(DMA0AccessMemoryDirectKBN15
53-06528-065KBN15)BLUE(DMA1AccessMemoryDirectKBN15

49-03824-038KLW31)RED(CCControlCentralKLW31

49-00824-008KLW32)RED(MM)KLW48orKLW40,KLW32,(MemoryMain

53-01828-018)BLUE(EX0SlotExpansionKLW__
49-02824-028)BLUE(EX1SlotExpansionKLW__

45-08019-080)BLACKandGREEN(IOPPSTN1820SwitchPowerProcessorInput/OutputTN1820

53-06028-060TN1821)RED(CUPSSwitchPowerUnitControlTN1821

28-170)PURPLE(DFC0AdapterHostSCSITN2116
53-170)PURPLE(DFC1AdapterHostSCSITN2116

45-09419-094)BLACK(PC00ControllerMTTYUN597orUN583,TN983,
45-10219-102)BLACK(PC01
45-11019-110)BLACK(PC02PCPointDistributorSignalandScanUN933orUN33D
45-11819-118)BLACK(PC03

45-13019-130)BLACK(PC10
45-13819-138)BLACK(PC11
45-14619-146)BLACK(PC12
45-15419-154)BLACK(PC13

53-09428-094)GREEN(PC20
53-10228-102)GREEN(PC21
53-11028-110)GREEN(PC22
53-11828-118)GREEN(PC23

53-13028-130)GREEN(PC30
53-13828-138)GREEN(PC31
53-14628-146)GREEN(PC32

28-178UN580orUN373)PURPLE(DFC0InterfaceDDSBS/DSCHUN580orUN373
53-178UN580orUN373)PURPLE(DFC1InterfaceDDSBS/DSCHUN580orUN373

28-162UN37500SPUDiskSCSIUN375
53-162UN37501SPUDiskSCSIUN375

19-17002SPUDiskSCSIUN375
45-17003SPUDiskSCSIUN375

19-18654SPUUN376)MT(TapeSCSIUN376

45-186)BLACK(PSSDBufferScanner-DistributorandSwitchPortUN377

45-05019-050)RED(UCCircuitUtilityUN379
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J3T060AB-1Unit,Growth

SCSIadditionalofequipagethesupportsJ3T060AB-1,Unit,GrowthThe
growthsystemaprovidetopackscircuitIOP/PCand)SPUs(UnitsPeripheral

Cabinet.ProcessortheinequippedbecanUnitsGrowthTwocapability.
Units.Growththefordetailslayouthousingapparatusshows3-4Figure

UnitsGrowth3-SPUIOPand2-SPUIOPtheofequipagetheidentifies3-2Table
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ViewFront—LayoutEquipmentJ3T060AB-1,Unit,Growth3-4.Figure
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PacksCircuitUnitGrowth3-2.Table

CABINETPROCESSOR

GROWTH3-SPUIOPGROWTH2-SPUIOPPANELCIRCUIT
EQLUNITEQLUNITDESIGNATIONPACK

62-00611-006410AA)RED(PWRFConverterPower410AA
62-03411-034410AA)BLACK(PWRGConverterPower410AA

11-011KBN10)RED(IOPProcessorInput/OutputKBN10
62-011KBN10)RED(IOPProcessorInput/OutputKBN10

62-02611-026TN1820)BLACKandRED(IOPPSSwitchPowerProcessorInput/OutputTN1820

62-040)RED(PC00
62-048)RED(PC01

11-040)RED(PC00
11-048)RED(PC01

62-056)RED(PC02
62-064)RED(PC03

11-056)RED(PC02

anddependentapplicationisEquipage
controllers.peripheralincludes

11-064)RED(PC03

62-072)RED(PC10
62-080)RED(PC11

11-072)RED(PC10
11-080)RED(PC11

62-088)RED(PC12
62-096)RED(PC13

11-088)RED(PC12

anddependentapplicationisEquipage
controllers.peripheralincludes

11-096)RED(PC13

2000January3Issue254-303-105 3-7



ManualReferenceHardware
DescriptionPhysicalComputer3B21D

(Contd)PacksCircuitUnitGrowth3-2.Table

CABINETPROCESSOR

GROWTH3-SPUIOPGROWTH2-SPUIOPPANELCIRCUIT
EQLUNITEQLUNITDESIGNATIONPACK

62-108)BLACK(PC20
62-116)BLACK(PC21

62-11627SPU

11-108)BLACK(PC20
11-116)BLACK(PC21

11-11626SPU

62-124)BLACK(PC22
62-132)BLACK(PC23

62-13225SPU

11-124)BLACK(PC22
11-132)BLACK(PC23

27.through24SPUsor2CommunityIOP
anddependentapplicationisEquipage

SCSIand/orcontrollersperipheralincludes
units.peripheral

11-13224SPU

62-140)BLACK(PC30
62-148)BLACK(PC31

62-14823SPU

11-140)BLACK(PC30
11-148)BLACK(PC31

11-14822SPU

62-156)BLACK(PC32
62-164)BLACK(PC33

62-16421SPU

11-156)BLACK(PC32
11-164)BLACK(PC33

23.through20SPUsor3CommunityIOP
anddependentapplicationisEquipage

SCSIand/orcontrollersperipheralincludes
units.peripheral

11-16420SPU

applicationisEquipage2-SPU.IOP
peripheralSCSIincludesanddependent

units.

11-18018SPU

applicationisEquipage3-SPU.IOP
peripheralSCSIincludesanddependent

units.

62-18019SPU

3-8 254-303-1052000January3Issue



ManualReferenceHardware
DescriptionPhysicalComputer3B21D

J5D003FJ-1Unit,FilterandFuseModular

Cabinet.Processortheforassignmentsfusetheshows3-5Figure

PROCESSOR
CABINET
FUSE LABELS

MODULAR FUSE
AND FILTER UNIT

DESIGNATION
STRIP

VIEW A VIEW B VIEW C
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VIEW A

Note: The PWR E and PWR H positions are blank for systems shipped with UN580B DFC.

)3of1Sheet(AssignmentsFuseCabinetProcessor3-5.Figure
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ManualReferenceHardware
DescriptionPhysicalComputer3B21D
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Note: The PWR E position is blank for systems shipped with UN580B DFC.
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ManualReferenceHardware
DescriptionPhysicalComputer3B21D

CabinetGrowthPeripheral
Arrangement

spacemountingprovidetousedisJ3T059A-1,Cabinet,GrowthPeripheralThe
)0PGC(CabinetGrowthPeripheralfirstTheunits.tapeSCSI9-tracktwofor

42EQLsatunitstape9-track)SPU56(secondand)SPU57(firstthecontains
contains)1PGC(CabinetGrowthPeripheralsecondTherespectively.10,and

10,and42EQLsatunitstape9-track)SPU58(fourthand)SPU59(thirdthe
respectively.

AC,V120aeitherisKS-23909KS-23909.aisunittapeSCSI9-trackThe
BPI,1600/6250Hz,50AC,V240orunittapeIPS125BPI,1600/6250Hz,60

unit.tapeIPS125

3-12 254-303-1052000January3Issue



ManualReferenceHardware
DescriptionPhysicalComputer3B21D

BoardsWiringPrintedStandard
)PWBs(

TN,UN,thefor3-3TableinsummarizedarecharacteristicsgeneralPWBThe
permanufacturedarePWBsAlltypes.packcircuitKBNandKLW, Fastech*

thetoReferstandards.systempackagingelectronic Fastech electronic
information.standardsadditionalfordocumentationsystempackaging

ParametersPWBTypical3-3.Table

TYPEPACKCIRCUIT
CHARACTERISTIC

KBNKLWTNUN

13.860by7.6713.860by16.17013.860by7.6713.860by7.67)inches(SIZE

layers10to6layers10to6layers10to6layers10to6)typical(LAYERS

62.0)mils(THICKNESS ± 62.07 ± 62.07 ± 0.0627 ±7

38.0THRU-PLATED ± 38.03 ± 38.03 ± 38.03 ±3
)mils(SIZEHOLE

58.0)mils(SIZELAND ± 58.02 ± 58.03 ± 58.03 ±2

cover/2-trackcover/2-trackcover/2-trackcover/2-track
internal:internal:internal:internal:

linesmil8linesmil8linesmil8linesmil8
spacesmil9spacesmil9spacesmil9spacesmil9ROUTING

internal:3-trackinternal:3-trackinternal:3-trackinternal:3-track
linesmil6linesmil6linesmil6linesmil6
spacesmil6spacesmil6spacesmil6spacesmil6

963R2-400963L2-300two963C2-200963L2-300CONNECTORS
)pins400()pins600()pins200()pins300(

X-74425perX-74425perX-74425perX-74425perANDREPAIR
X-18351andX-18351andX-18351andX-18351andMODIFICATION

X-74425perX-74425perX-74425perX-74425perCOMPONENT
L-903234L-903234L-903234L-903234HEIGHT

POWERMAXIMUM 35to3075to7035to3035to30
)watts(DISSIPATION

X-17815perX-17815perX-17815perX-17815perMASKSOLDER

1.251.50to1.01.0to0.752.0to1.0)inches(FACEPLATE

Inc.Technology,BergoftrademarkRegistered*
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ManualReferenceHardware
DescriptionPhysicalComputer3B21D

KeysBackplanePackCircuit

position,inappropriateanininstalledbeingfrompackcircuitapreventTo
thewithtypespackcircuitthoseonlypermittousedarekeysbackplane

apparatusgivenaininstalledbetoarrangementplugconnectorappropriate
circuitassociatedandkeysbackplanethelists3-4Tableposition.mounting

lists3-5TableJ3T060AA-1.Unit,Processortheforusedplugsconnectorpack
theforusedplugsconnectorpackcircuitassociatedandkeysbackplanethe

holder.keytypicalashows3-6FigureJ3T060AB-1.Unit,Growth

aininstalledbecantheythatsokeyedarepackscircuitUN376andUN375The
slot.communityPCainorslot,UN377aslot,UN373

aininstalledbecantheythatsokeyedarepackscircuitUN580andUN373The
slot.UN580aorslotUN373

KLW40,KLW32,(slot)MM(MemoryMaintheandslotUN377thethatnoteAlso
keybackplanesamethehave)slotpackcircuitKLW128orKLW64,KLW48,
packcircuitKLW-typetheandpackcircuitUN-typethesinceHowever,code.

interchanged.mistakenlybecannottheysizes,differentare
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DescriptionPhysicalComputer3B21D

KeysBackplaneUnitProcessor3-4.Table

CONNECTORCIRCUITPROCESSORBACKPLANE
PLUGPACKEQLUNITCODEKEY

C-345671DMAKBN1513-065B-01289
C-345670DMAKBN1513-075B-01289
C-24589BConverterPower410AA04-060B-01367
C-24589CConverterPower410AA04-088B-01367
C-24589AConverterPower410AA13-052B-01367
C-24589DConverterPower410AA13-088B-01367
C-24589EConverterPower410AA13-188B-01367
C-02459AdapterHostSCSITN211613-170B-13678
C-14579CCKLW3104-038B-02368
C-13689Slot0EX04-018B-02457
C-13689Slot1EX04-028B-02457
C-12789CUPSTN182113-060B-03456
C-03468UCUN37904-050B-12579
C-02379DFCKBN1004-065B-14568
C-02356IOPPSTN182004-080B-14789
C-01245KLW48,KLW40,KLW32,(SlotMM04-008B-36789

)KLW128orKLW64,
C-01245PSSDB*UN37704-186B-36789
C-01235DFCUN580orUN37313-178B-46789
C-01234ControllerMTTYUN597orUN583,TN983,04-094B-56789
C-01234PC0104-102B-56789
C-01234ControllerSCSDUN933orUN33D04-110B-56789
C-01234PC0304-118B-56789
C-01234PC1004-130B-56789
C-01234PC1104-138B-56789
C-01234PC1204-146B-56789
C-012DriveMHDUN37504-162B-56789
C-012DriveDAT†UN37604-186B-56789
C-01234PC2013-094B-56789
C-01234PC2113-102B-56789
C-01234PC2213-110B-56789
C-01234PC2313-118B-56789
C-01234PC3013-130B-56789
C-01234PC3113-138B-56789
C-01234PC3213-146B-56789

B-56789 13-162 DriveMHDUN375 C-012

1.CUinLocated*
0.CUinLocated†
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DescriptionPhysicalComputer3B21D

KeysBackplaneUnitGrowth3-5.Table

CONNECTORCIRCUITGROWTHBACKPLANE
PLUGPACKEQLUNITCODEKEY

C-24589FConverterPower410AA04-006B-01367
C-24589GConverterPower410AA04-034B-01367
C-24589HConverterPower410AA04-190B-01367
C-02459AdapterHostSCSITN211604-172B-13678
C-02379IOPKBN1004-011B-14568
C-02356IOPPSTN182004-026B-14789
C-01235DFCUN580orUN37304-180B-46789
C-01234PC0004-040B-56789
C-01234PC0104-048B-56789
C-01234PC0204-056B-56789
C-01234PC0304-064B-56789
C-01234PC1004-072B-56789
C-01234PC1104-080B-56789
C-01234PC1204-088B-56789
C-01234PC1304-096B-56789
C-01234PC2004-108B-56789
C-01234PC2104-116B-56789
C-01234PC2204-124B-56789
C-01234PC2304-132B-56789
C-01234PC3004-140B-56789
C-01234PC3104-148B-56789
C-01234PC3204-156B-56789
C-01234PC3304-164B-56789
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DescriptionPhysicalComputer3B21D

TERMINAL 123 FOR
KBN-TYPE CIRCUIT PACKS.

TERMINAL 023 FOR
ALL OTHER CIRCUIT PACK TYPES.

KEY HOLDER

0

2 3

4

5

6 7

8 9

1

FOR EXAMPLE,
KEY CODE B-14579

HAS KEYS INSERTED IN
LOCATIONS 1, 4, 5, 7, AND 9

(SHADED POSITIONS).

THE BACKPLANE KEY HOLDER IS LOCATED ON THE BACKPLANE
AND IS VIEWED FROM THE CIRCUIT PACK SIDE OF THE BACKPLANE.

NOTE:

HolderKeyBackplane3-6.Figure
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DescriptionPhysicalComputer3B21D

ModulesandPacksCircuitOptional

PackCircuitCircuitUtilityUN379

Genericthewithalong),UN379(packcircuit)UC(CircuitUtilityoptionalThe
PackageAccessGenericEnhancedtheorsoftware)GRASP(PackageAccess

and)CC(ControlCentralthebetweenoperationsmonitorssoftware,)EGRASP(
anddebuggingprogramofpurposethefor)storemainorcache(MemoryMain

CU.eachinequippedoptionallyis)UN379(packcircuitUCOnetesting.

ModuleCircuitInterfaceMLTSCM369A

intoplugsmodulecircuitinterface)MLTS(SetTestLevelMicroCM369AThe
packcircuit)CC(ControlCentraltheoffaceplatetheonconnectorstwo

betweenconnectionstheprovidesmodulecircuitinterfaceMLTSThe).KLW31(
tousedarecablesribbon8-footFourCC.theand)TN16(hostMLTSthe

module.circuitinterfaceMLTSCM369AtheandMLTStheconnect

NOTE:
TheJ3T061A-1.J-Drawing,SupertheviaavailableNOTisMLTSThe

only.uselaboratoryforintendedisMLTS

nohasandMLTSthebypoweredismodulecircuitinterfaceMLTSThe
MLTS.thebycontrolledarefunctionsinterfaceMLTSAllown.itsofintelligence

to:usedisMLTSThe

computer.3B21DtheondiagnosticsremotePerform

recoveryotherwhencomputer3B21DfailedaofconditiontheDetermine
failed.haveactions

254-303-106,toRefer ManualMaintenanceSystem aboutinformationmorefor,
MLTS.the
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)BoardsKLW-Size(SlotsExpansion

hardware)future(newforinterfaceanprovideslots)EX(ExpansionThe
ControlCentraltheviaCCand)MAS(StoreMaintheaccesstofeatures

EXtwohasCUEach).MASB(BusStoreMaintheandbus)CCIO(Input/Output
).1EXand0EX(slots

defined.betoyethasfunctionalityslotExpansion
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WiringBackplane

theminimizetodesignedarebackplanesUnitGrowthandUnitProcessorThe
connections.packcircuitcompletetoneededwiringexternalofamount

WiringBackplaneUnitProcessor

backplane.UnitProcessortheonusedarewiresexternalfollowingThe

InputsRegisterStatusInterruptControlCentral

registerstatusinterrupt11has)KLW31(packcircuit)CC(ControlCentralThe
areThesebackplane.thetooutbroughtarethatASICSREG0thefrominputs

DMAtwotheandslotsexpansiontwothefromsignalsinterrupttowired
CCthealongsidefieldpinatoroutedaresignalsTheseslots.Controller

easilybetosignalsthepermitsThis3-6.Tableinshownasconnector
cardconnectorexternalanorstrapswiremachine-madeeitherusingconnected

needed.asfashionanyin

InputsInterruptCC3-6.Table

INTERRUPTEXTERNALSIGNALCCCC
USEDESCRIPTIONFIELDNAMEPIN

NC044SIS150044T
NC045SIS140045T
NC046SIS130046T
NC047SIS120047T
NC048SIS110048T

1InterruptDMA0D1INT10049SIS100049T
0InterruptDMA1D1INT00050SIS090050T
1InterruptDMA0D0INT10052SIS070052T
0InterruptDMA0D0INT00053SIS060053T

0InterruptEX1E1INT0054SIS040054T
055T SIS030 055 E0INT0 0InterruptEX0

Notes:

Connection.NoisNC1.

053.and052pinsFIELDEXTERNALtowiredis049TpinCC2.

E0INT0.andE1INT0supporttoavailablecurrentlypacksnoareThere3.

ifrequiredisanddependentapplicationisD1INT10andD1INT00ofconnectionThe4.
equipped.is1)(DMAC1ControllerAccessMemoryDirect
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IdentificationControlCentral

is1CUor0CUasidentity)KLW31(packcircuit)CC(ControlCentralThe
1,CUIninstalled.ispackcircuitthewhichinbackplanethebydetermined

Thetogether.wiredare038-001Tand038-000T(EQLs)LocationsEquipment
itKLW31thetellspinCCID0theGroundingdefault.aas0CUforsetisKLW31

1.CUis

StrapsControllerDMA

KBN15Eachcontroller.DMAthewithusedarestrapsoperation,normalFor
Byaccess.memorywordquaddisablecanthatinputanhaspackcircuitDMA

atitenabletoplansnowithdisabledisaccessmemorywordquaddefault,
present.

theonaddedisstrapadisabled,betoneedsaccessmemorywordquadIf
Fourpack.circuitKBN15eachforaccesswordquaddisabletobackplane

follows:asrequired,arestraps

28-075-636EQLtotied28-075-736EQL

28-065-636EQLtotied28-065-736EQL

28-075-636EQLtotied53-075-736EQL

28-065-636.EQLtotied53-065-736EQL

isitbutidentity,DMAprovidesthatinputanhavealsopositionsDMAThe
backplane.theinwiredpermanently

theremoveenabled,betoneedsaccessmemorywordquadreasonsomeforIf
mentioned.previouslystrapsfour

IDSlotEX

isthatprovidedisinputIDslotEXAnwires.externalneednotdoslotsEXThe
backplane.theinwiredpermanently

WiringBackplaneUnitGrowth

circuitsprintedtheviaisconnectivityAllbackplane.thisonwiresnoareThere
backplane.thewithin

2000January3Issue254-303-105 3-21



ManualReferenceHardware
DescriptionPhysicalComputer3B21D

Cabling

CharacteristicsDesign

guidelines:followingthefollowsdesigncablingThe

electromagneticminimizetopair,twistediscablingribboninternalAll
noise.

meters.25exceednotdoesbusSCSIdifferentialforlengthcableTotal

pin.driverdeviceSCSItoconnectorbackplanefromislengthstubSCSI
stub.permeter0.2exceednotdoeslengthstubbusSCSIdifferentialThe

information.EQLcableappropriatethewithstampedarecablesAll

areconnectorsandwiresCable UL ahaveandcomponentsrecognized*
better.or94V-1ofratingflammability

meetsinsulationCable UL VW1.standardflammability

parts.movingfromandedgessharpfromawayroutedareCables

CablesPowerandLogic

andlogicoflistingaforInformation,’’Cablingand‘‘ConnectorC,AppendixSee
system.computer3B21Dtheforrequiredcablespower

Laboratories.UnderwritersoftrademarkRegistered*
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StripsDesignation

Inpositions.packcircuittheidentifytounitstheonusedarestripsDesignation
andEQLtheincludesstripsdesignationtheoninformationthecases,most

arenumbersMTandMHD,SPU,cases,otherIndesignation.typepackcircuit
designatetoprovidedarelabelspeel-offOptionalstrips.designationtheon

theoncolor-codedarepositionspackCircuitdevices.application-specific
thetopowersupplyingconverterDC-to-DCthetorespectwithstripsdesignation

pack.circuit

fuses.CabinetProcessortheforlabelingtheshows3-5Figure
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CoolingCabinet

CoolingCabinetProcessor

Unit,CoolingBidirectionalausingaccomplishediscoolingCabinetProcessor
CabinetProcessortheofmiddletheatlocatedisunitcoolingTheJ5D003FH-2.

and1UnitProcessor(CabinetProcessortheofhalfupperThe36.EQLat
door,frontthethroughairthepullingbycooledis)UnitGrowth3-SPUIOP
thenandpacks,circuittheoverfans,threefrontthethroughupitpushing

theofhalfbottomThecabinet.theoftoptheatoutairflowtheexhausting
bycooledis)UnitGrowth2-SPUIOPand0UnitProcessor(CabinetProcessor

threerearthedownairflowthepushingdoor,rearthethroughairthepulling
theofbottomtheatoutairflowtheexhaustingandpacks,circuittheoverfans,

airlowertoduecoolingefficientmoreprovidestechniquecoolingThiscabinet.
isunitcoolingTheexhaust.equipmentatrisetemperatureandresistance

apparatussingle-highthreewithCFM500to450atairflowdeliveringofcapable
packs.circuitUN-typewithequippedfullyhousings

standardwithcoveredarehousingapparatusaninslotsUnoccupied Fastech
platesfillerTheairflow.coolingthecontaintoplatesfillerplasticpress-on

faceplates.packcircuittheasappearancesamethepresent

CoolingCabinetGrowthPeripheral

9-tracktheofeachbyprovidediscoolingCabinet,GrowthPeripheraltheFor
units.tape

J5D003FH-2Unit,CoolingBidirectional

ProcessortheinequippedisJ5D003FH-2,Unit,CoolingBidirectionalThe
circuit.alarmanandfansofgroupstwocontainsunitThe36.EQLatCabinet

onoperatemotorsfanThegroup.eachinarefansThree − groupOneDC.V48
othertheUnit;Growth3-SPUIOPand1Processorcooltoupwardairblows

Unit.Growth2-SPUIOPand0Processorcooltodownwardblowsgroup

fromoperatesthat)FPS(SensorPerformanceFanintegralanincludesfanEach
alarmthein)BMPM(ModulePowerBoard-MountedafromobtainedV+5

pointscanitsonstatealarmanlatchescircuitthefail,fansmoreoroneIfcircuit.
unitcoolingtheonswitchAalarm.theretiretousedispointSDTheoutput.

alarm.theretiremanuallytousedbealsocan
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Contents

OverviewSystem 4-1

4-1)CU(UnitControl
4-2)CC(ControlCentral
4-2Slots)EX(Expansion
4-2)UC(CircuitUtility
4-2)CSU(UnitStorageCache
4-2)MASU(UpdateStoreMainand)MAS(StoreMain
4-3)DMA(AccessMemoryDirect
4-3DevicesPeripheral
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BufferScanner-DistributorandSwitchPort
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)CC(ControlCentral 4-7

4-9InterfacesCC
4-9Bus)CCIO(I/OControlCentral
4-10BusDataCCIO
4-10ParityDataCCIO
4-11BusAddressCCIO
4-11LeadsControlCCIO
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ControlandOverviewSystem
CCDescriptionFunctionalUnit 4

OverviewSystem

theofEachcomputer.3B21Dtheofdiagramblockfunctionalais4-1Figure
The6.and5,4,Chaptersindescribedis4-1Figureindefinedareasfunctional

addressing28-bitawithmachine32-bitduplexed,aiscomputer3B21D
UnitsControltheinpathsData).bitsparity4plusbitsaddress28(capability

widebits36isdataStore).bitsparity4plusbitsdata32(widebits36are)CUs(
circuit(MAS)StoreMainthewithinhowever,);bitsparity4andbitsdata32(

thebetween)bitsparity/check7plusbitsdata32(widebits39isdatastorepack
CorrectionandDetectionErrorarraymemory)MASC(ControllerStoreMain

).DRAM(MemoryAccessRandomDynamictheand)EDC(

MemoryDirectviaisdevicesperipheralandCUsthebetweenCommunications
).DSCHs(ChannelsSerialDualporteddual)DMA(Access

)CU(UnitControl

functions:followingtheofconsistsCUEach

)CC(ControlCentral

)1EXand0EX(slotsExpansion

)UC(CircuitUtility

)CSU(UnitStorageCache

)MASU(UpdateStoreMainand)MAS(StoreMain

).DMA(AccessMemoryDirect
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system.)CPU(UnitProcessingCentralduplexedtheofhalfisunitcontrolEach
forduplicatedarefunctions)I/O(Input/OutputandEX,UC,MAS,CC,The

reliability.

recoverymanualandoperationnormalforcomputer3B21DtheofcontrolLocal
TTYMaintenanceato)EAI(InterfaceActionEmergencytheviaisprocedures

).ROP(PrinterOnlyReceiveand)MTTY(

)CC(ControlCentral

processordrivenmicroprogramais)CC(ControlCentralcomputer3B21DThe
Each).KLW31(packcircuitoneoncontainedisandcomputer3B21Dtheof

pack.circuitKLW31onewithequippedis)CU(UnitControl

Slots)EX(Expansion

hardware)future(newforinterfaceanprovideslots)EX(ExpansionThe
ControlCentraltheviaCCand)MAS(StoreMaintheaccesstofeatures

EXtwohasCUEach).MASB(BusStoreMaintheandbus)CCIO(Input/Output
).1EXand0EX(slots

)UC(CircuitUtility

betweenoperationsmonitorsthatfunctionoptionalanis)UC(CircuitUtilityThe
programofpurposethefor)storemainorcache(memorymaintheandCCthe

inequippedoptionallyis)UN379(packcircuitUCOnetesting.anddebugging
CU.each

)CSU(UnitStorageCache

memorycacheCChigh-speedsmall,aprovides)CSU(UnitStorageCacheThe
theaccessesCCThewords.)MAS(StoreMainaccessedrecentlymostthefor

The).MASB(BusStoreMaintheonaccessMASthewithconcurrentlyCSU
).KLW31(packcircuitCCtheofpartisCSU

UpdateStoreMainand)MAS(StoreMain
)MASU(

MBs256ofmaximumatoMB32ofminimumaprovides)MAS(StoreMainThe
orKLW64,KLW48,KLW40,KLW32,(packcircuitMASOneDRAM.of

inusedispackcircuitMASsizesameTheCU.eachinequippedis)KLW128
DRAM.ofMB32withequippedinitiallyispackcircuitKLW32TheCU.each

KLW48TheDRAM.ofMB40withequippedinitiallyispackcircuitKLW40The
ispackcircuitKLW64TheDRAM.ofMB48withequippedinitiallyispackcircuit

initiallyispackcircuitKLW128TheDRAM.ofMB64withequippedinitially
circuitMASatoaddedismemoryAdditionalDRAM.ofMB128withequipped

Single32-MBthreeofadditionTheincrements.MB32orMB8eitherinpack
currentaprovidespackcircuitKLW32ato)SIMMs(ModulesMemoryIn-line

intodesignedisaddressofbitsTwenty-eightDRAM.ofMBs128ofmaximum
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36isdataStoreMB.256toexpansionfutureforregistersandbusessystemthe
storepackcircuitMASthewithinhowever,);bitsparity4andbitsdata32(bits

bothinMASsThe).bitsparity/check7andbitsdata32(widebits39isdata
bemustcontrolIfBus.Updatetheusingcoherentkeptare)CUs(UnitsControl

bothofcontentstheprocessor,otherthetoprocessoron-linethefromswitched
areMASstheIfidentical.bemustmemoryon-linetheandmemoryoff-linethe

beforeMASoff-linethetodataitscopymustprocessoron-linethecoherent,not
place.takesswitchthe

)DMA(AccessMemoryDirect

thetoaccessdevicesperipheralprovides)DMA(AccessMemoryDirectThe
devicesperipheralthetoaccessCCtheprovidesandMASBtheviaMAS

16ofmaximumaforconnectionssupportsDMAEachbus.CCIOthethrough
devices.peripheral

ChannelSerialDualthethroughDMAthetoconnectedaredevicesPeripheral
tothemallowsthatinterfaceDSCHporteddualahavedevicesThese).DSCH(

can)KBN15s(packscircuitDMATwo1.CUor0CUeitherwithcommunicate
optional.is1DMAandstandardis0DMACU.eachinequippedbe

follows.asis1DMAand0DMAtodevicesperipheralofrelationshipThe

supports0DMAeach.channelsfourprovide1DMAand0DMA
and18,17,16,channelssupports1DMA14.and13,12,11,channels

19.

interfaces.DSCHfoursupportschannelEach

DevicesPeripheral

ProcessorInput/Outputthedevices:peripheraloftypesthreeshows4-1Figure
Module/CommunicationsCommunicationsand),DFC(ControllerFileDisk),IOP(

terminals,toconnectionsprovidesIOPThe).CM/CNI(InterfaceNetwork
peripheralstoconnectionprovidesDFCThedevices.tapesomeandnetworks,

device,thirdThedrives.tapeanddiskincludewhichinterfaces,SCSIwith
notis‘‘DFC’’termThehardware.peripheralapplicationrepresentsCM/CNI,

thehowever,peripherals;disktolimitednotissupportsinceaccurate
computer.3B20Dthefromretainedisnomenclature

thethatincomputer3B20Dthefromdifferscomputer3B21DthethatNote
3B21DtheinDFCtheofoffsupporteddeviceperipheralSCSIaistape9-track

noteAlsocomputer.3B20DtheinIOPtheofoffsupportedisitwhilecomputer
3B20DthefromdifferallocationsdeviceandchannelDFCcomputer3B21Dthat

channel.perdevicesfeweraretherethatincomputer
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)DFC(ControllerFileDisk

inequipped)2DFCthrough0DFC(DFCsthreehavecancomputer3B21DThe
follows:asCabinetProcessorthe

as:configuredbecanand0UnitProcessorinis0DFC•

atUN373aand28-170(EQL)LocationEquipmentatTN2116A—
28-178.EQLatUN580BorUN580aeitheror28-178,EQL

as:configuredbecanand1UnitProcessorinis1DFC•

aeitheror53-178,EQLatUN373aand53-170EQLatTN2116A—
53-178.EQLatUN580BorUN580

as:configuredbecanandUnitGrowththeinis2DFC•

aeitheror11-180,EQLatUN373aand11-172EQLatTN2116A—
11-180.EQLatUN580BorUN580

ofmaximumA).BSBUSandASBUS(busesSCSItwoprovidesDFCEach
Therefore,bus.SCSIaonequippedbecandevicesperipheralSCSIseven

twoprovides0DFCdevices.SCSI14ofmaximumasupportcanDFCeach
buses,SCSItwoprovides1DFC).B2(SBUSand)A0(SBUSbuses,SCSI

and)A4(SBUSbuses,SCSItwoprovides2DFC).B3(SBUSand)A1(SBUS
).B6(SBUS

)IOP(ProcessorInput/Output

theinequipped)3IOPthrough0IOP(IOPsfourhavecancomputer3B21DThe
19-065.EQLat0UnitProcessorinequippedis0IOPCabinet.Processor

theinequippedis2IOP45-065.EQLat1UnitProcessorinequippedis1IOP
atUnitGrowththeinequippedis3IOP11-011.EQLatUnitGrowth

62-011.EQL

communities(PC)ControllerPeripheralfoursupportcanIOPanFunctionally,
Therefore,controllers.peripheralfoursupportingcommunityeachwith

are1IOPand0IOPIOP.anbysupportedbecandevicesperipheral16
3IOPand2IOPslots.PC15toupsupporteach1IOPand0IOPexceptions.

ainslotsPCavailableofnumbermaximumTheslots.PC16toupsupporteach
GrowthainslotsPCavailableofnumbermaximumthe15;isUnitProcessor

16.isUnit

awithequippedalwaysis)PC00(0slot0,CommunityPC1,IOPand0IOPFor
pack.circuit(MTTYC)ControllerTTYMaintenanceUN597orUN583,TN983,
UN33Daforreservedis)PC02(2slot0,CommunityPC1,IOPand0IOPAlso,

andscanprovideswhichpack,circuitDistributorSignalandScannerUN933or
computer.3B21Dtheforinterfacespointdistributorsignal
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BufferScanner-DistributorandSwitchPort
)PSSDB(

MTTYtheswitches)PSSDB(BufferScanner-DistributorandSwitchPortThe
orUN583,TN983,(packcircuitControllerMTTYthebetweenROPlocaltheand

andscannerthebuffersalsoPSSDBThe1.IOPand0IOPin)UN597
officeassuchcircuitscomputernon-3B21Dfromcontrollersignal-distributor

devices.monitoringsecurityanddetectors,smokealarms,

thecomputer,3B21DtheIn1.UnitProcessorinequippedisswitchportOne
isPSSDBthecomputer3B20DtheinthatNote(1.CUinlocatedisPSSDB

)0.CUinlocated
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UPDATE
BUS

MAIN
BUSSTORE

BUSCCIO

CENTRAL CONTROL
CIRCUIT PACK
(KLW31)

MAS

CACHE
BUS

CU 0

1 1

(UN379)

UC

CSU

32 MB
TO

256 MB

UPDATE

MEMORY
CIRCUIT PACK
(KLW32, KLW40,
KLW48, KLW64,
OR KLW128)

CC

EX 0 DMA 0

DSCH

(KBN15) EAI

MAS

CACHE
BUS

CU 1

11

(UN379)

UC

CSU

32 MB
TO

256 MB

UPDATE

MEMORY
CIRCUIT PACK
(KLW32, KLW40,
KLW48, KLW64,
OR KLW128)

CC

EX 0DMA 0

DSCH

(KBN15)EAI

MAINTENANCE
CHANNEL

LINK

MAIN
STORE BUS

CCIO BUS

CENTRAL CONTROL
CIRCUIT PACK
(KLW31)

CM/
CNI

CM/CNI DFC 0 IOP 0

2

(KBN10)

SCSI
BUS 2

IOMI
BUS

0 0

66

SCSI DISKS AND TAPES

(9-TRACK)

(UN375) (UN376)

CM/
CNI

CM/CNIDFC 1IOP 1

3

(KBN10)

SCSI
BUS 3

SCSI
BUS 1

EAI

SCAN
POINTS

SD
POINTS

PSSDB

(UN377)

MTTY ROP

EAI

IOMI
BUS

SCAN
POINTS
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66
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PC33

SCSI
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.
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CC
CCIO
CM/CNI

CSU
CU
DFC
DMA
DSCH
EAI
EX

CENTRAL CONTROL
CENTRAL CONTROL INPUT/OUTPUT
COMMUNICATIONS MODULE/COMMUNICATIONS
NETWORK INTERFACE
CACHE STORAGE UNIT
CONTROL UNIT
DISK FILE CONTROLLER
DIRECT MEMORY ACCESS
DUAL SERIAL CHANNEL
EMERGENCY ACTION INTERFACE
EXPANSION (SLOT)

IOMI
IOP
MAS
MTTY
PC
PSSDB
ROP
SCSI
SD
UC

INPUT/OUTPUT MICROPROCESSOR INTERFACE
INPUT/OUTPUT PROCESSOR
MAIN STORE
MAINTENANCE TTY
PERIPHERAL CONTROLLER
PORT SWITCH AND SCANNER-DISTRIBUTOR BUFFER
RECEIVE ONLY PRINTER
SMALL COMPUTER SYSTEM INTERFACE
SIGNAL DISTRIBUTOR
UTILITY CIRCUIT

PC00

TN983)

(UN597,
UN583,

OR

PC02
(UN933)

OR
(UN33D)

UN373 AND
TN2116)

(UN580 OR
UN373 AND

TN2116)

(UN580 OR

PC00

TN983)

(UN597,
UN583,

OR

PC02
(UN933)

OR
(UN33D)

LEGEND:

DiagramBlockFunctionalComputer3B21D4-1.Figure
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)CC(ControlCentral

packcircuit)CC(ControlCentraltheofdiagramblockfunctionalais4-2Figure
thecontainsthatprocessordrivenmicroprogramaisCCThe).KLW31(

functions:following

capabilityidentificationpackCircuit

)MC(MicroController

)MIS(StoreMicroInstruction

)MCH(ChannelMaintenance

)EAI(InterfaceActionEmergency

)DMU(UnitManipulationData

)SREGs(RegistersSpecial

)SAI(InterfaceAddressStore

)SDI(InterfaceDataStore

)SAT(TranslatorAddressStore

)CSU(UnitStorageCache

Interface.)MLTS(SetTestLevelMicro

describedisfunctionstheseofeachinterfaces,CCtheofdescriptionaFollowing
section.thisin
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STORE
ADDRESS

TRANSLATOR
(SAT)

(36)SRC

(36)RMSA

(36)DST

(32)SA

16 MHz
OSC

(8)1PORT

(8)0PORT

(32)CCIOD

CCIOA

SPECIAL
REGISTERS

(SREG)

(FIGURE 4-14)

CLK

EMERGENCY
ACTION

INTERFACE
(EAI)

(FIGURE 4-16)

DSTC

(32)CA

MTC

CA

SRC

DST

BGB

CD

MSA

MSD

(36)CD

(36)CD

(36)BGB

(32)SD
(CC)CONTROLCENTRAL

(KLW31)PACKCIRCUIT

(4)CCIOD

CLK

DATA
MANIPULATION

UNIT
(DMU)

(36)BGB
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MICRO-
INSTRUCTION

STORE
(MIS)

DATASTORE
INTERFACE

(SDI)

MICRO-
CONTROLLER

(MC)

(10)MCHL

20 MHz
OSC

(32)CA

BOUNDARY
SCAN
(BS)

(FIGURE 4-9)

BOUNDARY
SCAN

ANDBASIC
BUSESGROWTH

(36)CD

(32)SA

MLTSI (36)MTC

(18)MSA MICRO LEVEL
SETTEST

(MLTS)
INTERFACE

(FIGURE 4-17)

CACHE
STORAGE

UNIT
(CSU)

(64)MSD

MAINTENANCE
CHANNEL

(MCH)

(FIGURE 4-15)

STORE
ADDRESS

INTERFACE
(SAI)

DiagramBlockFunctional)CC(ControlCentral4-2.Figure
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InterfacesCC

Bus)CCIO(I/OControlCentral

ControlCentraltheinterfacesbus)CCIO(Input/OutputControlCentralThe
0EX(slotsExpansiontheand),DMAC(ControllerAccessMemoryDirect),CC(

).1EXand

blockfunctionalais4-3Figure4-1.TableinsummarizedisbusCCIOThe
bus.CCIOtheofdiagram

Bus)CCIO(Input/OutputControlCentral4-1.Table

1EX0EXDMAC1DMAC0CCDESCRIPTIONTYPESIGNALCATEGORY

DATA I/OI/OI/OI/OI/Ononinvertedbits,data32TristateCCIOD(31-00)1
I/OI/OI/OI/OI/Obitsdata32overbitsparityeven4-byteBidirectionalCCIOD(35-32)1

ADDRESS ININININOUTcode3-out-of-6bits,address6UnidirectionalCCIOAD(5-0)1

CONTROL ININININOUTDataReadUnidirectional)0PPR(CIORD0
ININININOUTRegisterStatusRead)1PPR(CIORST0
ININININOUTRegisterInterruptRead)2PPR(CIORINT0
ININININOUTRegisterRequestServiceRead)3PPR(CIORSR0
ININININOUTAcknowledgeInterrupt)4PPR(CIOIAK0
ININININOUTAcknowledgeError)5PPR(CIOEACK0
ININININOUTChannelIdle)7PPR(CIOIDL0
ININININOUTErrorClear)8PPR(CIOCLE0
ININININOUTDataWrite)9PPR(CIOWD0
ININININOUTControl/AddressWrite)10PPR(CIOWCA0
ININININOUTInhibitInput/Output)30or9SSR(CIOINH0

RESPONSE OUTOUTOUTOUTINAcknowledgeCollectorOpenCIOACK(5-0)1
OUTOUTOUTOUTINAll-Seems-WellUnidirectionalCIOASW0
OUTOUTOUTOUTINReadyCIORDY0
OUTOUTOUTOUTINErrorChannelCIOCER0

INTERRUPTS NCOUTINInterrupt0Channel0DMACCollectorOpenD0INT00
peripherals3B21DforsummaryInterrupt)NoteSee(

NCOUTINinterrupt1Channel0DMACD0INT10
peripheralsapplicationforsummaryInterrupt

OUTNCINInterrupt0Channel1DMACD1INT00
peripherals3B21DforsummaryInterrupt

OUTNCINInterrupt1Channel1DMACD1INT10
peripheralsapplicationforsummaryInterrupt

NCOUTNCNCINInterrupt0SlotExpansionE0INT00
E1INT00 Interrupt1SlotExpansion IN NC NC NC OUT

Note: input.SIS10thetoconnectedinterruptsD0INT10andD0INT00withprovidedismachineThe
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DIRECT
MEMORY
ACCESS

CONTROLLERS
AND0(DMAC
1)DMAC

CENTRAL
CONTROL

(CC)

EXPANSION
SLOTS

1)EXAND0(EX

CONTROLCENTRAL
BUS(CCIO)INPUT/OUTPUT

BlockFunctionalBus)CCIO(Input/OutputControlCentral4-3.Figure
Diagram

andresponse,control,address,parity,datadata,ofconsistsbusCCIOThe
follows.assignalsinterrupt

BusDataCCIO

DirecttheconnectsbusThebus.32-bitaisbus)CCIOD(DataCCIOThe
theon)CDR(RegisterDataChanneltheto)DMAC(ControllerAccessMemory

pack.circuitCC

ParityDataCCIO

isParitybus.dataCCIOtheofbyteeachacrossmaintainedisparityEven
tocommandawritesCCthewhenbusCCIOtheofsideDMACtheonchecked

CCIOD(35-32)1.designatedarebitsparityTheDMAC.the
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BusAddressCCIO

AddressChannelthebydrivenisbus)CCIOAD(addressCCIO6-bitThe
through15bits)HSR(RegisterStatusHardwareCCtheoffield)CAR(Register

DMACprovides4-2Tableaddresses.theforusediscode3-out-of-6A10.
usedare19through10channelsforaddressesTheinformation.addressCCIO

00(addresseschannelsotherTheDSCHs.associatedtheandDMACsthefor
).1EXand0EX(slotsExpansiontheforreservedare)09through

AddressingCCIODMAC4-2.Table

)HEX(ADDRESS15—10BITSHSRCHANNELCONTROLLERDMA

0x07000111)00CHANNEL(0EX0EX
0x0B001011)01CHANNEL(0EX0EX
0x0D001101)02CHANNEL(0EX0EX
0x0E001110)03CHANNEL(0EX0EX
0x13010011)04CHANNEL(0EX0EX

0x15010101)05CHANNEL(1EX1EX
0x16010110)06CHANNEL(1EX1EX
0x19011001)07CHANNEL(1EX1EX
0x1A011010)08CHANNEL(1EX1EX
0x1C011100)09CHANNEL(1EX1EX

0x23100011)10CHANNEL(0DMAC0DMAC
0x25100101)11CHANNEL(0DSCH0DMAC
0x26100110)12CHANNEL(1DSCH0DMAC
0x29101001)13CHANNEL(2DSCH0DMAC
0x2A101010)14CHANNEL(3DSCH0DMAC

0x2C101100)15CHANNEL(1DMAC1DMAC
0x31110001)16CHANNEL(0DSCH1DMAC
0x32110010)17CHANNEL(1DSCH1DMAC
0x34110100)18CHANNEL(2DSCH1DMAC
0x38111000)19CHANNEL(3DSCH1DMAC

LeadsControlCCIO

PulsebydrivenarepulsescontrolTenregisters.CCbydrivenareleadsControl
thebydrivenissignalinhibitI/OAn10-07.and05-00bits)PPR(RegisterPoint

30.and09bits)SSR(RegisterStatusSystemtheofORinglogical

SignalsResponseCCIO

follows:asaresignalsresponseCCIOfourThe

)CIOACK[0-5]1(Acknowledge
areturningbypulsecontrolanyofreceipttheacknowledgesDMACThe

itsreturnsDMACEachleads.acknowledgetheoncode3-out-of-6
Thepattern.acknowledge100011areturns0DMACTheaddress.

acknowledgevalidaIfpattern.acknowledge101100areturns1DMAC
asserted.are18and17bitsRegisterErrorCCthereturned,NOTis
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)CIOCER0(ErrorChannel
fouritsfromsignalserrorthewithsignalerroritsORsDMACThe

ErrorCCthetosummaryerrorresultingthepassesandchannels
CC.theininterrupterrorantriggersThis16.bitRegister

)CIOASW0(All-Seems-Well
isstatusItserrors.ofabsencetheindicatessignalAll-Seems-WellThe

ErrorCCtheassertsfailureAll-Seems-WellAn4.bitHSRinstored
17.bitRegiser

)CIORDY0(Ready
CCthesynchronizetoDMACthebyCCthetoreturnedisReadyThe

afromdatareadingisCCtheWhenchannel.addressedthewith
Forbus.CCIOthetogatedisdatathewhenassertedisReadychannel,
instoredisReadyimmediately.returnedisReadysignals,controlother

RegisterErrorCCtheassertsfailureReadyA7.bitHSRasCCthe
17.bit

PointPulsetheidentifiesandsignalsresponseCCIOthesummaries4-3Table
theseofoneOnlyresponse.thetriggersthatpulsecontrolbit)PPR(Register

acausescheck1-out-of-11aofviolationThetime.anyatactiveisoperations
).ER18(18bitRegisterErrorCCtheassertsanderrorhardware

SummaryResponseCCIO4-3.Table

ADDRESSPPRCONTROL

CHANNELDMACBITSIGNAL

ACKRDY*,ASW†,ACKRDY*,ASW,00PPR)CIORD0(BufferDataChannelRead
ACKRDY,ASW,ACKRDY,ASW,01PPR)CIORST0(RegisterStatusChannelRead

ACKP,ACKRDY,ASW,02PPR)CIORINT0(StateInterruptChannelRead
ACKP,ACKRDY,ASW,03PPR)CIORSR0(RequestServiceChannelRead

—ACKRDY,ASW,04PPR)CIOIAK0(AcknowledgeInterruptI/O
—ACKRDY,ASW,05PPR)CIOEACK0(AcknowledgeErrorChannel

ACKP,ACKRDY,ASW,07PPR)CIOIDL0(SequencerChannelIdle
ACKP,ACKRDY,ASW,08PPR)CIOCLE0(ErrorsChannelClear

ACKRDY,ASW,ACKRDY,ASW,09PPR)CIOWD0(BufferDataChannelWrite
)CIOWCA0(RegisterControl/AddressChannelWrite 10PPR PACK,RDY,ASW, PACK,RDY,ASW,

Legend:

ASW All-Seems-Well.

RDY Ready.

ACK Acknowledge.

P microcode.DMACtoRequestI/OProgrammed

* set.notisBUSYCCIOifREADYreturnsRead

† set.isASWCHANNELifASWreturnsADDRESSCHANNELwithRead
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InterruptsCCIO

are)slotexpansioneachforoneandchannelDMACeachfortwo(interruptsSix
interrupttheofsummaryaissignalinterruptchannelEachbus.CCIOtheofpart

devices.peripheralchannelthefromcomingrequests

BusStoreMain

theand)MM(MemoryMainthefromandtodatatransfertousedisMASBThe
MemoryDirect),0DMA(0AccessMemoryDirect),CC(ControlCentral

The).1EX(1slotExpansionand),0EX(0slotExpansion),1DMA(1Access
control,command,parity,addressaddress,parity,datadata,ofconsistsMASB

signals.miscellaneousandcontrol,updatearbitrations,requests,storeerror,
blockfunctionalais4-4Figuresignals.MASBthesummarizes4-4Table

theindiscussedis4-4FigureinshownBusUpdateTheMASB.theofdiagram
chapter.thisofsection)’’MASU(UpdateStoreMainand)MAS(Store‘‘Main

MASU.andMASaboutinformationmorefor5ChaptertoRefer
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BusStoreMain4-4.Table

MM0/1EXDMA0/1CCDESCRIPTIONTYPESIGNALCATEGORY

DATA I/OI/OI/OI/Ononinvertedbits,data32TristateSD(31-00)1
I/OI/OI/OI/Obitsdata32overbitsparityeven4-byteBidirectionalSD(35-32)1

ADDRESS INOUTOUTOUTnoninvertedbits,28TristateSA(27-0)1
INOUTOUTOUTparityevenbits,4UnidirectionalSA(35-32)1

COMMAND INOUTOUTOUTcommand10/ReadWriteTristateSWRT0
INOUTOUTOUT0activebytesizeAccessSBYTE0
INOUTOUTOUT0activewordhalfsizeAccessSHALF0
INOUTOUTOUT0activewordquadsizeAccessSQUAD0
INOUTOUTOUTcommandRead-Modify-WriteSRMW0
INOUTOUTOUTcommandaccessMaintenanceSMAINT0
INOUTOUTOUTbitscommandoverbitparityEvenSCOMP1

CONTROL INOUTOUTOUTonlyaccesswordQuadTristateDS0
Unidirectional

OUTNCNCINMy-Store-CompleteProcessorUnidirectionalPMSCM0
OUTNCNCINOther-Store-CompleteProcessorPOSCM0
OUTINNCINInvalidateStrobe-CacheAddressCAINVL0
OUTNCINNCCompleteStore0DMACD0SCM0
OUTNCINNCCompleteStore1DMACD1SCM0
OUTINNCNCCompleteStore0EXE0SCM0
OUTINNCNCCompleteStore1EXE1SCM0

ERROR OUTINININAMy-Store-ErrorUnidirectionalMYSERA0
OUTINININBMy-Store-ErrorMYSERB0
OUTINININCMy-Store-ErrorMYSERC0
OUTINNCINDMy-Store-ErrorMYSERD0
OUTNCNCINAOther-Store-ErrorOSTERA0
OUTNCNCINBOther-Store-ErrorOSTERB0
OUTNCNCINCOther-Store-ErrorOSTERC0
OUTNCNCINDOther-Store-ErrorOSTERD0

REQUESTSSTORE INNCNCOUTBusStoreMainforrequestProcessorUnidirectionalPSGO01
INNCOUTNCBusStoreMainforrequest0DMACD0SGO0
INNCOUTNCBusStoreMainforrequest1DMACD1SGO0
INOUTNCNCBusStoreMainforrequest0EXE0SGO0
INOUTNCNCBusStoreMainforrequest1EXE1SGO0

ARBITRATION OUTNCNCINenableaddressProcessorUnidirectionalPABUS0
OUTNCINNCenableaddress0DMACD0ABUS0
OUTNCINNCenableaddress1DMACD1ABUS0
OUTINNCNCenableaddress0EXE0ABUS0
OUTINNCNCenableaddress1EXE1ABUS0
OUTNCNCINenabledataProcessorSDBUS0
OUTNCINNCenabledata0DMACD0DBUS0
OUTNCINNCenabledata1DMACD1DBUS0
OUTINNCNCenabledata0EXE0DBUS0
OUTINNCNCenabledata1EXE1DBUS0

CONTROLUPDATE INNCNCOUTrequestsideotherIsolateUnidirectionalSISOU0
INNCNCOUTrequestDMAC0/1IsolateSISOD0
INNCNCOUTrequest0/1EXIsolateSISOE0
INNCNCOUTupdateinProcessorPUPD0
INNCNCOUTon-lineProcessorPONL0

MISCELLANEOUS OUTNCNCINtimeoutaccessstoreOtherUnidirectionalOSTIME0
INNCNCOUTSignalGoCacheSCR161
INNCNCOUTresetArbiterSCR251
INOUTNCOUTinvalidateforwaitsMMCACWT0
INNCNCOUTtimeoutaccessstoreOtherClearCLER150
ININININclearPower-upCPWRCLR0
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MAIN
MEMORY

(MM)

E1SGO0
DS0

CACWT0

E0SGO0
DS0

CACWT0

D1SGO0
DS0

DOSGO0
DS0

PSGO0
DS0

CACWT0

BUSUPDATE

PABUS0
DABUS0
PMSCM0
POSCM0
CAINVL0

E1ABUS0
E1DBUS0
E1SCM0
CAINVL0

D0ABUS0
D0DBUS0
D0SCM0

D1ABUS0
D1DBUS0
D1SCM0

E0ABUS0
E0DBUS0
E0SCM0
CAINVL0

EXPANSION
1SLOT

1)(EX

EXPANSION
0SLOT

0)(EX

DIRECT
MEMORY

0ACCESS
0)(DMA

DIRECT
MEMORY

1ACCESS
1)(DMA

CENTRAL
CONTROL

(CC)

NOTE: SHOWN.NOTARESIGNALSALL
4-4.TABLESEE

SD(31-00)
SDP(35-32)
SA(27-00)
SAP(35-32)

SD(31-00)
SDP(35-32)
SA(27-00)
SAP(35-32)

SD(31-00)
SDP(35-32)
SA(27-00)
SAP(35-32)

SD(31-00)
SDP(35-32)
SA(27-00)
SAP(35-32)

SD(31-00)
SDP(35-32)
SA(27-00)
SAP(35-32)

SD(31-00)
SDP(35-32)
SA(27-00)
SAP(35-32)

STOREMAIN
DATA
AND
ADDRESS
BUSES

TO/FROM
INMM

OTHER
CONTROL

(CU)UNIT

DiagramBlockFunctionalBusStoreMain4-4.Figure
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LinkMCHtoMCH

betweenconnectiondirectaprovides)MCHL(LinkChannelMaintenanceThe
1UnitControland)0CU(0UnitControlinunits)CC(ControlCentralthe

aisThereCC.theofoperationduplexedtheforneededislinkThis).1CU(
canunitCCAlink.theofendsbothoncircuit)MCH(ChannelMaintenance

TheseCU.othertheinMCHthetoinstructionssendtoMCHitsrequest
itswriteandreadtoMCHreceivingthetellcommands,slavecalledinstructions,

setandcleartoorbus,MTCitsreadinterface,itswriteandreadbuses,MIS
switchandstopthecarrytousedalsoisMCHLThebits.statuscertain

describedfurtherarefunctionsTheseCU.otherthetoCUonefromcommand
chapter.thisinsection)’’MCH(Channel‘‘Maintenancetheofpartas

thethatincomputers3B21Dand3B20DtheinidenticalisinterfaceMCHLThe
areThereinterface.)DSCH(ChannelSerialDualtheinusedisformatsame

aselectricallydrivenaresignalsfiveTheseinterface.MCHLtheinsignalsfive
stopthecarriespairREQAP/NThe4-5.Tableinshownaspairsdifferentialfive

signalREQATheon-line.gotoCCreceivingtherequeststhatsignalswitchand
forusedarethatMCHLtheinsignalsfourotherthefromseparatelyusedis

aresignalsXCKAandCLKAThefunctions.commandandtransferdataother
receivedforinputanissignalCLKAThedata.theforreferencestimingasused

dataThedata.transmittedthewithoutsentissignalXCKAThedata.
bitsdata32includeoptionallycanandcodestart8-bitancontainstransmission

onsentarebitsorderhighThehalves.twoinsplitisdataThebits.parity4and
paritydataThesignal.DALAtheonsentarebitsorderlowthesignal;DAHAthe

parity,oddusesprotocolMCHLTheMCHL.theinbitsparityasusedarebits
bits.theseonconversionparitydotocircuitsMCHcomputer3B21Dtherequiring

signals.MCHLthesummarizes4-5Tableprotocol.MCHLtheshows4-5Figure
MCHL.theofdiagramblockfunctionalais4-6Figure
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Interface)MCHL(LinkChannelMaintenance4-5.Table

DESCRIPTIONDIRECTIONTYPESIGNAL

phasepositivebits,orderhighlinkSerialI/ORS-422DAHAP

phasenegativebits,orderhighlinkSerialI/ORS-422DAHAN

phasepositivebits,orderlowlinkSerialI/ORS-422DALAP

phasenegativebits,orderlowlinkSerialI/ORS-422DALAN

phasepositiveinput,clocklinkSerialINRS-422XCKAP

phasenegativeinput,clocklinkSerialINRS-422XCKAN

phasepositiveoutput,clocklinkSerialOUTRS-422CLKAP

phasenegativeoutput,clocklinkSerialOUTRS-422CLKAN

phasepositiveinterrupt,switchandstopLinkI/ORS-422REQAP

phasenegativeinterrupt,switchandstopLinkI/ORS-422REQAN

START
CODE

OPTIONAL 16 DATA + 2 PARITY BITS

4 5 6 7 8 9 10 11 12 13 14 150 1 2 3 33320 1 2 3

0 1 2 3 31 3530292827262524342322212019181716

25 BITS MAXIMUM

DAHA

DALA

CLKA
OR

XCKA

* THESE BITS ARE ALWAYS ZERO

*

* *

*

*

*

Protocol)MCHL(LinkChannelMaintenance4-5.Figure
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4-5.TABLEINDEFINEDARESIGNALSNOTE:

REQAP

REQAN

XCKAP

XCKAN

CLKAP

1UNITCONTROL
1)(CU

MAINTENANCE
1CHANNEL

1)(MCHCLKANCLKAN

XCKAP

XCKAN

0UNITCONTROL
0)(CU

MAINTENANCE
0CHANNEL

0)(MCH

DAHAP

DAHAN

DALAP

DALAN

CLKAP

DiagramBlockFunctional)MCHL(LinkChannelMaintenance4-6.Figure
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LinkMLTStoCC

MLTStheandhostMLTStheconnectslink)MLTS(SetTestLevelMicroThe
link.MLTStheofdiagramblockfunctionalais4-7Figurecircuits.interface

MICRO LEVEL
TEST SET

(MLTS)
HOST

(TN16)

MICRO LEVEL
TEST SET

INTERFACE
CIRCUIT
MODULE

(CM369A)

(FIGURE 4-17)

CENTRAL CONTROL
(CC) CIRCUIT PACK

(KLW31)

CABLE I

CABLE II

CABLE III

CABLE IV

DATA (UAD[0-7])

ADDRESS (UADR[0-7])

RESET1

UAD BUS TRANSCEIVER
ENABLE (UADSEL1)

READ/WRITE
SELECT (RDWRS1)

I/O DEVICE/MEMORY
SELECT (IOOM1)

READ/WRITE
STROBES (RD0WR1)

POWER (VCC[0-7])

DiagramBlockFunctionalLink)MLTS(SetTestLevelMicro4-7.Figure
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BusScanBoundary

beingcomponentsthelinktousedbusserialaisbus)BS(ScanBoundaryA
circuitaondeviceaorpackcircuitabecantestundercomponentAtested.
PortAccessTestahascomponentcompatiblescanboundaryEachpack.

).TAP(

)CC(ControlCentraltheon)ASICs(CircuitsIntegratedSpecificApplicationAll
outputdataserialand)TDI(inputdataserialTheTAP.ahavepackcircuit

BSThetopology.ringtheusingothereachwithinterfacesTAPeachof)TDO(
KLW31theonlocatedisBSMTherings.different10accesscan)BSM(Master

accomplishedisselectionRingMCH.thebycontrolledisandpackcircuitCC
multiplexer.10-to-1aanddemultiplexer1-to-10awithregister8-bitanusing

ModeTestadrivingbyringactivetheselectmultiplexeranddemultiplexerThe
oneOnly).TDO(streamdataoutputanreceivingandsignal)TMS(Selection
valueidletheloadsMCHthethatNotetime.givenaat)selected(activeisring

accesses.ringmultiplesimultaneouspreventtovalueslegalbetween)0X00(
tousedcodes8-bitthelists4-6TableMCH.thevialoadedisregister8-bitThe

rings.BStheselect

CodesRegisterSelectionRingScanBoundary4-6.Table

CODESELECTRINGBS

0X00)SelectedNone(Idle
0X08)KLW128orKLW64,KLW48,KLW40,KLW32,(SlotMM
0X09PackCircuitCUPSTN1821
0X0APackCircuitUCUN379
0X0BPackCircuitDMA0KBN15
0X0CPackCircuitDMA1KBN15
0X0DSlot0EX
0X0ESlot1EX
0X0FCU’’‘‘MyinIOPPSTN1820
0X10CU’’‘‘OtherinIOPPSTN1820
0X20PackCircuitCCKLW31

ring.scanboundarytypicalaofdiagramblockfunctionalais4-8Figure
architecturescanboundarytheshowingdiagramblockfunctionalais4-9Figure

computer.3B21Dthefor
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follows:assignalsfivehasbusscanboundaryA

TCK Allsignal.clockfree-runningais)TCK(clockscanboundaryThe
low.isTCKwhilestatestheirretainregistersandlatches

TMS isandmodetesttheselectssignal)TMS(selectmodetestThe
boundarythemode,testtheInTCK.ofedgerisingtheonclocked

testtheoutscananddata,andinstructionstestacceptcellsscan
responses.

TRST forresetasynchronouslowactiveanissignal)TRST(resettestThe
systemanyinitializeNOTdoessignalTRSTThecontroller.TAPthe

theonnotissignalTRSTthecomputer,3B21DtheForlogic.
toconnectedisASICeachoninputTRSTThebus.scanboundary

signal.resetpowersystematoorresetpowerinternalaneither

TDI devicethetodatatestfeedssignal)TDI(indatatestserialThe
onregistersinstructionordatainternalintoclockedisandtestunder

TCK.ofedgerisingthe

TDO devicetheofoutdatatestfeedssignal)TDO(outputdatatestThe
TCK.ofedgefallingtheonstatechangesandtestunder

powertheexceptpackscircuitalltogoesbusBScomputer3B21DThe
abus,primaryaofconsistsbusBSthethatshows4-9Figureconverters.

controlledareoperationsscanboundaryAllbus.growthaandbus,secondary
Input/Outputthebyprovidediscircuitryadditionalhowever,CC;theby

thetoaccessfor)TN1820(packcircuit)IOPPS(SwitchPowerProcessor
buses.growthandsecondary
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1. CONTINUITY WHEN THE CIRCUIT PACK DOES NOT SUPPORT SELF-IDENTIFICATION.BUSMAINTAINTOUSEDISSTRAPSHORTINGA

NOTES:

2. AN INTERNAL POWER RESET OR TO A SYSTEM POWER RESET SIGNAL.EITHERTOCONNECTEDAREASICSALLONINPUTSTRST

DATATEST

TDO
DATATEST

TRSTPOWER
RESET

2)(NOTE

CENTRALP/O
(CC)CONTROL

PACKCIRCUIT
(KLW31)

NC

BOUNDARY
SCAN
TEST

MASTER
CIRCUIT

TRST

TDI

TRST

PACKCIRCUIT

TMS

TCK

DATATEST

CLOCK

SELECTMODETEST

TCK

POWER
RESET

2)(NOTE

SELF-ID
EPROM

DATAADDRESS

BOUNDARY
SCAN

INTERFACE

TMS

TCK

TDOTDI

1UNIT
TEST

ACCESS
PORT

PACKCIRCUIT

SELF-ID
EPROM

DATAADDRESS

BOUNDARY
SCAN

INTERFACE

TMS

TDOTDI

2UNIT
TEST

ACCESS
PORT

....... . .

SHORTING
STRAP

1)(NOTE

SHORTING
STRAP

1)(NOTE

. .
.

...
..

.

.

DiagramBlockFunctionalBus)BS(ScanBoundaryTypical4-8.Figure
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Self-IdentificationPackCircuit

circuitallforbusscanboundarytheusingdoneisself-identificationpackCircuit
powerTheconverters.powertheandIOPtheforexceptpositionspack

packcircuitIOPKBN10Theself-identification.supportnotdoconverters
serialdualtheviamemoryinternalanaccessingbyself-identificationsupports

channel.

packcircuitfunctioningahavenotwillcomputer3B21DtheofreleaseinitialThe
designedarecircuitsself-identificationpackcircuitThefeature.self-identification

theoninstalledbenotwillcomponentsthehowever,packs;circuitnewallinto
self-thecontainingEPROM,anofconsistcomponentsThepacks.circuit

accessto)portaccesstest(interfacescanboundaryaanddata,identification
bus.scanboundarythefromEPROMthe

3B21DallonEPROMseparateainstoredisdataself-identificationThe
isEPROMTheself-identification.packcircuitsupportingpackscircuitcomputer

packcircuitgeneral,Inmanufactured.ispackcircuitthewhenprogrammed
).MCH(ChannelMaintenancethetocommandsbyinvokedisself-identification

self-identificationforscantoCUinactivetheonMCHtheinstructsCUactiveThe
serialdualtheviareadisEPROMself-identificationIOPKBN10Thedata.

channel.

self-packcircuitforusedisbusscanboundarythehowshows4-8Figure
boundarytheofcontinuitythemaintaintousedisstrapshortingAidentification.

used.notisfeatureself-identificationthewhenbusscan

BusScanBoundaryPrimary

hasCCThepack.circuitCCtheatbeginschainprimarythe4-9,FigureIn
MemoryDirect),MM(MemoryMainCC,thetolinksscanboundaryseparate10
),UC(CircuitUtility),1DMA(1AccessMemoryDirect),0DMA(0Access

1slotExpansion),0EX(0slotExpansion),CUPS(SwitchPowerUnitControl
Input/Outputtheand),0IOPPS(0SwitchPowerProcessorInput/Output),1EX(

TMSandTDICC’sThepacks.circuit)1IOPPS(1SwitchPowerProcessor
chain,scanboundaryprimarytheinpackscircuitalltocommonareoutputs

accessedindividuallyareinputTDOandoutputTCKcorrespondingthewhile
CC.theincircuitmultiplexerabytimeaatone

Self-theforsequenceinprovidedarepackcircuitCCtheinTAPsThe
1RegistersSpecial),SDI(InterfaceDataStore),SELF-ID(Identification

Data),MSEQ(MicroSequencer),SAI(InterfaceAddressStore),SREG1(
and),CAC(Cache),SAT(TranslatorAddressStore),DMU(UnitManagement

ASICs.)SREG0(0RegistersSpecial
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BusScanBoundarySecondary

fourThepack.circuitIOPPSthefromdistributedisbussecondaryThe
21toparallelinconnectedare)TDOandTDI,TMS,TCK,(leadsscanboundary

eachtoroutedareleadsselectIndividualbackplane.UnitProcessortheinunits
crossarepackscircuitCCandIOPPSTheport.scanboundaryaactivatetounit
arecablesDifferentialredundancy.faultprovideto1CUand0CUoncoupled

on-lineprocessorareceivesIOPPSThebackplanes.betweenspantoused
Itsarrangement.coupledcrossthisinpackscircuitCCbothfromoutput

Unit.Processoron-linetheofcontroltheunderbewillcircuitryscanboundary

BusScanBoundaryGrowth

tocabledifferentialaallowsthatportexpansionanhaspackcircuitIOPPSThe
Thisbackplane.UnitGrowthaandbackplaneUnitProcessorthetoattachedbe

IOPPSanIfsignal.on-lineanplussignalsscanboundaryfourthecarriescable
inIOPPSthetodirectlyinterfacewillitbackplane,UnitGrowthaininstalledis

Unit.Processoron-linetheofcontrolunderbackplane,UnitProcessorthe

AccessPackCircuit

UnitGrowthandbackplaneUnitProcessorainpositionspackcircuitAll
positions.converterpowertheforexceptaccess,scanboundaryhavebackplane

4-10.FigureinshownisAccess

theinpositions,communityPCalltoprovidedisbusscanboundarytheAlthough
TN75,TN74,(packscircuitcertainbackplanes,UnitProcessorandUnitGrowth

boundaryhaveNOTDO)UN933andUN33,UN597,UN583,TN983,TN82,
andfifththeonlocatedisportscanboundarytheaddition,Incapability.scan

TN-typefour-columnaTherefore,connectors.UN-typetheofcolumnssixth
aunlessportscanboundarytheusecannotslotPCaininstalledpackcircuit

provided.iscablejumper

DFCBcurrentTheposition.DFCBthetoroutedisbusscanboundaryThe
pintoroutedisportThescan.boundarysupportnotdoes)TN2116(packcircuit

bemaythatpackscircuitfutureanyallowingTN2116,thebyusednotfields
desired.ifscan,boundarysupporttohereinstalled
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BusesInternalCC

BusGatingBidirectional

parity4andbitsdata32(bus36-bitais)BGB(BusGatingBidirectionalThe
and)CC(ControlCentralthebetweendatapasstousedisBGBThe).bits
theunloadandloadtousedisItunits.diagnosticandmaintenancevarious

ais4-11FigureBGB.thesummarizes4-7Table).WMS(MicroStoreWritable
BGB.theofdiagramblockfunctional

overcontrolactivehaveandmastersbusareCCtheandInterfaceMLTSThe
bus.theonreceiverspassiveareUCandMCHTheBGB.the

)BGB(BusGatingBidirectional4-7.Table

UCMCHCCMLTSDESCRIPTIONTYPESIGNALCATEGORY

DATA I/OI/OI/OI/Ononinvertedbits,data32TristateBGB(31-00)1
NCI/OI/OI/Obitsdata32overbitsparityeven4-byteBidirectionalBGB(35-32)1

CONTROL NCNCINI/OUnitControltorequestreleaseBusMCHGBR0
NCNCINI/OBGBviaMLTSbyaccessWMSEnableMLTENO0
NCNCINI/Odatahighanddata,lowaddress,WMSforpulsesClockingMLTPP(2-0)
NCNCINI/OMLTSbydirectionaccessWMSMLTRW0
ININI/ONCenableanddirection,destinations,sources,BGBHSR(23-16)
ININI/ONCaccessesBGBfor21-16bitsregisterpointPulsePPR(21-16)
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P/O CENTRAL CONTROL (CC)
CIRCUIT PACK (KLW31)

BIDIRECTIONAL
GATING BUS (BGB)

MICROINSTRUCTION
STORE
(MIS)

MICRO LEVEL
TEST SET

(MLTS)
INTERFACE

MAINTENANCE
CHANNEL

(MCH)

UTILITY CIRCUIT (UC)
CIRCUIT PACK

(UN379)

STORE DATA
INTERFACE (SDI)

BIDIRECTIONAL
GATING REGISTER

(BGR)

DATA MANIPULATION
UNIT (DMU)

BIDIRECTIONAL
GATING REGISTER

(BGR)

BGB(35-32,27-12) BGB(31-28,11-00)

BGB(35-00)

BGB(31-00)BGB(35-00)

BGB(35-00)

BGB(35-00)

.

.

.

DiagramBlockFunctional)BGB(BusGatingBidirectional4-11.Figure
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InterfaceBusMicroStore

)MS(MicroStoretheoveraccessedismemory)MIS(StoreMicroInstructionThe
thebyor),MCH(ChannelMaintenance),MSEQ(MicroSequencerthebybus

isbus)MSA(AddressMicroStoreTheInterface.)MLTS(SetTestLevelMicro
thebuffersMSEQTheinstance.anyatdevicestheseofoneonlybydriven

RMSAthewhenbus)RMSA(AddressMicroStoreRAMtheontodataMSA
duringbusRMSAthedisablesMISTheasserted.isMISthefromsignalenable

accesses.)SRAM(MemoryAccessRandomStaticBGB

BusAddressMicroStore

),MC(MicroControllertheconnectsbus)MSA(AddressMicroStoreThe
LevelMicrotheand),MCH(ChannelMaintenance),MIS(StoreMicroInstruction

Interface.)MLTS(SetTest

).bitsparity2andbitsaddress16(18-bitsisbusMSAThe

busMSA15-08;bitsMSAoverbitparityeventheis)MAS[17]1(17bitbusMSA
parityaddressMS07-00.bitsMSAoverbitparityeventheis)MAS[16]1(16bit
thecomparesMSEQTheaccess.memoryeachonMSEQthebycheckedis

assertserrorparityA).MIR[63]1(bitparityMIRtheagainstbitsparityaddress
Thecycle.microinstructioncurrenttheofendtheatsignalMCPARE0the

nexttheofendtheuntilassertedremainssignal)1bitregistererror(MCPARE0
parity.MSAchecknotdoesMISThecycle.microinstruction

BusDataMicroStore

),MC(MicroControllertheconnectsbus)MSD(DataMicroStoreThe
LevelMicrotheand),MCH(ChannelMaintenance),MIS(StoreMicroInstruction

Interface.)MLTS(SetTest

theis56bitbusMSD).bitsparity8andbitsdata56(bits64isbusMSDThe
overbitparityeventheis57bitbusMSD07-00.bitsMSDoverbitparityeven

23-16.bitsMSDoverbitparityeventheis58bitbusMSD15-08.bitsMSD
theis60bitbusMSD31-24.bitsMSDoverbitparityeventheis59bitbusMSD

overbitparityeventheis62bitbusMSD39-32.bitsMSDoverbitparityeven
55-48.bitsMSDoverbitparityeventheis62bitbusMSD47-40.bitsMSD

command.theoverbitparityeventheis63bitbusMSD
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BusesDestinationandSource

bitsdata32(buses36-bitarebuses)DST(Destinationand)SRC(SourceThe
afromdatapasstotogetherworkbusesDSTandSRCThe).bitsparity4and

ALUor)ALU(UnitLogicArithmeticthethroughregister)CC(ControlCentral
register.CCanothertologicbypass

ais4-12Figure4-8.TableinsummarizedarebusesDSTandSRCThe
buses.DSTandSRCtheofdiagramblockfunctional

iscodeenablebusSRCasequence,executionMicroInstructionaofstarttheAt
MicroInstruction,theonDependingbus.SRCtheontoregisteragatetosent

DatatheinlogicbypassALUorALUthethroughpasseseitherdatathe
AtDMU.thebybusDSTtheontodrivenisresultThe).DMU(UnitManipulation

busDSTthegatetogeneratedisclockDSTaMicroInstruction,theofendthe
register.CCaintodata

ASICsreceivingthethatsignalssixofsetstwosends)MC(MicroControllerThe
tousedissignalssixofsetEachClocks.)DST(Destinationgeneratetouse
Eachregister.CCtheofhalfothertheoverparityandregisterCCaofhalfclock

5-bitThesignal.clockmasteraandcode,5-bitasignals,sixofconsistsset
MicroInstructiontheofstarttheatMCthebysentandgeneratediscode

MCTheclocked.betoregisterCCtherepresentscode5-bitTheexecution.
Theexecution.MicroInstructiontheofendtheatsignalclockmasterthesends

withresultsthecombineandcode,5-bitthedecodesignals,thesereceiveASICs
thisASICs,someForASIC.eachinregistersCCthecontroltoclockmasterthe

toASICthetosentareclocksDSTindividualandMSEQtheindoneisdecoding
ASIC.receivingtheonpinssave
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Buses)DST(Destinationand)SRC(Source4-8.Table

SATSAISDISREGDMUMCDESCRIPTIONTYPESIGNALCATEGORY

DATA OUTOUTOUTOUTI/Obitsdata32TristateSRC(31-00)1
OUTOUTOUTOUTI/Obitsdata32overbitsparityeven4-byteTristateSRC(35-32)1

ININININOUTbitsdata32TristateDST(31-00)1
ININININOUTbitsdata32overbitsparityeven4-byteTristateDST(35-32)1

DESTINATION INININININOUTclockedbetoregisterforvalueEncodedUnidirectionalDSTEN(4-0)A0
CLOCKS AsetforclockDSTmastertheby
(DSTC) INININOUTAsetforclockDSTMasterUnidirectionalDSTMCA0

INININININOUTclockedbetoregisterforvalueEncodedUnidirectionalDSTEN(4-0)B0
BsetforclockDSTmastertheby

INININOUTBsetforclockDSTMasterUnidirectionalDSTMCB0

SOURCE INOUTAA1enableSourceUnidirectionalSRCEAA10
BUS INOUTAA3enableSourceUnidirectionalSRCEAA30

ENABLES INOUTAB1enableSourceUnidirectionalSRCEAB10
INOUTAB3enableSourceUnidirectionalSRCEAB30

INOUTA00enableSourceUnidirectionalSRCEA000
INOUTB00enableSourceUnidirectionalSRCEB000
INOUTA01enableSourceUnidirectionalSRCEA010

ININOUTB01enableSourceUnidirectionalSRCEB010
INOUTA20enableSourceUnidirectionalSRCEA200
INOUTB20enableSourceUnidirectionalSRCEB200

ININOUTA21enableSourceUnidirectionalSRCEA210
ININOUTB21enableSourceUnidirectionalSRCEB210

INOUTBA1enableSourceUnidirectionalSRCEBA10
INOUTBA3enableSourceUnidirectionalSRCEBA30

INOUTBB1enableSourceUnidirectionalSRCEBB10
INOUTBB3enableSourceUnidirectionalSRCEBB30
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Bus)MTC(Maintenance

The).bitsparity4andbitsdata32(bus36-bitaisbus)MTC(MaintenanceThe
foroperationsdiagnosticsandmaintenanceduringprimarilyusedisbusMTC

ChannelMaintenancetheto)CC(ControlCentralthefrominformationstatus
isbusMTCTheInterface.)MLTS(SetTestLevelMicroand)MCH(

theofdiagramblockfunctionalais4-13Figure4-9.Tableinsummarized
bus.)MTC(Maintenance

Bus)MTC(Maintenance4-9.Table

MCHDMUSREGMLTSDESCRIPTIONTYPESIGNALCATEGORY

DATA INNCOUTI/Ononinvertedbits,data32bidirectionalTristate,MTC(31-00)1
INOUTNCI/Obitsdata32overbitsparityeven4-bytebidirectionalTristate,MTC(35-32)1

CONTROL OUTININI/OenablesourcebusMTCCollectorOpenMTCEN(1-0)1
OUTININI/OselectsourcebusMTCCollectorOpenMTCSL(1-0)1
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MTCEN(1-0)1
MTCSL(1-0)1

BUS(SRC)SOURCE

REGISTERSSPECIAL

SPECIAL
0REGISTER

0)(SREG

SPECIAL
1REGISTER

1)(SREG

BUS(DST)DESTINATION

32
4

36

DATA
MANIPULATION

(DMU)UNIT

BUS(MTC)MAINTENANCE

36

MAINTENANCE
(MCH)CHANNEL

4-15)FIGURE(SEE

LEVELMICRO
SETTEST

(MLTS)
INTERFACE

4-17)FIGURE(SEE

DiagramBlockFunctionalBus)MTC(Maintenance4-13.Figure

BusMemoryCache

Storeand)SAI(InterfaceAddressStorethebyusedisbusMemoryCacheThe
isCSUThe).CSU(UnitStorageCachetheaccessto)SDI(InterfaceData

Thechapter.thisofsection)’’CSU(UnitStorage‘‘Cachetheindiscussed
AddressCachethebus,)CD(DataCachetheofconsistsbusMemoryCache

cachethesummarizes4-10Tableleads.controlandleads,commandbus,)CA(
bus.memory

BusDataCache

parity4andbitsdata32(busbidirectional,36-bit,aisbus)CD(DataCacheThe
StorageCache),SDI(InterfaceDataStoretheamongdataconveyswhich)bits

).UC(CircuitUtilitytheand),CSU(Unit

4-34 254-303-1052000January3Issue



ManualReferenceHardware
CCDescriptionFunctionalUnitControlandOverviewSystem

BusAddressCache

andbitsaddress28(busunidirectional,32-bit,aisbus)CA(AddressCacheThe
Cachethetoinformationaddresscachephysicalconveyswhich)bitsparity4

).SAI(InterfaceAddressStorethefrom)CSU(UnitStorage

BusMemoryCache4-10.Table

CSUSDISAIDESCRIPTIONTYPESIGNALCATEGORY

DATA I/OI/ONCnoninvertedbits,data32TristateCD(31-00)1
I/OI/ONCbitsdata32overbitsparityeven4-byteBidirectionalCDP(35-32)1

ADDRESS INNCOUTbitsaddress28UnidirectionalCA(27-00)1
I/ONCOUTbitsdata32overbitsparityeven4-byteCA(35-32)1

COMMAND INNCOUTcommand10/ReadWriteUnidirectionalSWRT0
INNCOUTbytesizeAccessSCRI211
INNCOUTwordhalfsizeAccessSCRI221
INNCOUTwordquadsizeAccessSQUAD0
INNCOUTcommandRead-Modify-WriteSRMW0
INNCOUTcommandaccessMaintenanceSCRI311

CONTROL INNCOUT)16bitSCR(enableAccessUnidirectionalSCRI161
INNCNC)SREGfrom(modebypassCacheSSR131

OUTNCNC)SREGto(errorandetectedCacheCACHER0
OUTNCINhitCacheCAHIT0
OUTNCINdatawithreadyisCacheCARDY0

INNCOUTaccessstackSubroutineSCRI231
INNCNC)MASCfrom(My-Store-CompleteProcessorPMSCM0
INNCNCSATfromerrorATBnoandHitTranslationATBTHIT1
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)MC(MicroController

ASIC,)MSEQ(MicroSequencertheofconsists)MC(MicroControllerThe
33-MHzaanddevices,logicprogrammabletwo),MIR(RegisterMicroInstruction

oscillator.

Thesource.timingCCprimarytheisoscillatorbasedcrystal33-MHzThe
perparts100ofaccuracyanandpercent55to45ofsymmetryahasoscillator

distributedaresourcetimingCCprimarythisofversionsBufferedmillion.
signals.clockprocessorvariousascomplexCCthethroughout

MicroInstructionCCthefromMicroInstructionsdecodesandfetchesMCThe
CCothertheamongsequencesexecutionresultingthecontrolsand)MIS(Store

subsystems.

functions:followingtheprovidesandoscillator33-MHzafromoperatesMCThe

parity.withaddressMicroInstructionnextthegeneratesandDetermines

MicroInstructiontheinMicroInstructioncurrentthepresentsandInterprets
).MIR(Register

MicroInstructiontheandfetchedMicroInstructioneachonparityChecks
data.thewithstoredinformationparitytheusingaddress

thewithresultparityitscomparingbyMIRtheofcontentstheVerifies
bits.parityMicroInstruction

addressreturnMicroInstructionwrap-arounddeep,8-wordanMaintains
stack.

operationalMASandMicroInstructionaofeventtheinlogicwaitProvides
conflict.

MicroInterrupts.processesandRecognizes
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)MIS(StoreMicroInstruction

aandEPROM64-bitbyK4aprovides)MIS(StoreMicroInstructionThe
memoryMISEachstorage.microinstructionCCforSRAM64-bitbyK32

writtenorreadisSRAMTheparity.withdatamicroinstructioncontainslocation
areSRAMtheandEPROMtheBoth).BGB(BusGatingBidirectionaltheusing

interface.bus)MS(MicroStorethethroughread

functions:followingtheprovidesMISThe

Main16decodeandreceiveLogicInterfaceControlandEPROMThe
bydrivenisbusMSAThe).wordsK64(bitsbus)MSA(AddressStore

thebyor),MSEQ(MicroSequencerthe),MCH(ChannelMaintenancethe
).MLTS(SetTestLevelMicro

transfers,databidirectionalallowsLogicInterfaceControlandSRAMThe
).BGB(BusGatingBidirectionaltheoverwritesandreads,

dataThetransactions.readBGBduringparitydatageneratesMISThe
arethatbitsparitymicroinstructionincludesSRAMMISthetowritten

execution.instructionduringchecked

DebugMicroCodetheinormodeNormaltheeitherinoperatesMISThe
fromisrangeaddressEPROMMSAthemode,NormaltheInmode.

SRAMBGBand)RMSA(AddressMicroStoreRAMthe0xFFF;to0x000
mode,DebugMicroCodetheIn0x8FFF.to0x1000fromisrangeaddress

0x7FFFto0x0000fromisrangeaddressSRAMbusBGBandMSAthe
accessed.becannotEPROMtheand

programmingwithoutsoftwaretesttousedisfeatureaddressdualThis
)Note.See(SRAM.fromonlyexecutedareinstructionsEPROMs;

NOTE:
addresseslogicalbusMSAaddressing,EPROMmode,NormaltheIn

theIn0xFFF.to0x000locationphysicaltocorrespond0xFFFto0x000
accessed.becannotEPROMthemodeDebugMicroCode

logicalBGBandRMSAtheaddressing,SRAMmode,NormaltheIn
to0x0000addressesphysicaltocorrespond0x8FFFto0x8000addresses

physicaltocorrespond0x7FFFto0x1000addresseslogicaland0x0FFF
SRAMmode,DebugMicroCodetheIn0x7FFF.to0x1000addresses

0x7FFFto0x0000addresseslogicalBGBandRMSAtheaddressing,
0x7FFF.to0x0000addressesphysicaltocorrespond
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)SDI(InterfaceDataStore

)SI(InterfaceStoreabyprovidedisfunction)SDI(InterfaceDataStoreThe
mode.SDItheinoperatingASIC

),SDRP(PipelineRegisterDataStoreaprovidesASICSIthemode,SDItheIn
),SCR(RegisterControlStorepartial),BGR(RegisterGatingBidirectionalpartial

Decoder.SIand),SSEQ(SequencerStore

follows:asareSDIthebyprovidedfunctionsThe

and)MM(MemoryMaintowriteaduringdatasourcetheholdsSDRThe
becanSDRTheoperation.readMMafordataofdestinationtheis

becanSDRtheSimilarly,MASB.thefromorbusDSTthefromloaded
MASB.theontoplacedorbusSRCthefromread

macroinstructionnextthecontains)SIR(RegisterInstructionStoreThe
orDSTthefromaccessedbealsocanSIRTheMM.thefromfetched

buses.SRC

undermacroinstructioncurrentthecontains)IB(BufferInstructionThe
HalfwordthefromloadedbecanIBThemicrocode.byexecution

togatedbealsocanIBtheofcontentThebus.DSTor)HM(Multiplexer
control.MSEQunderbusSRCthe

and35-32bitsprovided,is)BGR(RegisterGatingBidirectionalpartialA
theprovidesandbusesDSTandSRCthetointerfacesBGRThe27-12.

BGB.thefromandtointerfacean)MC(MicroController

toprovidedareSDR(31,15)1,15,and31bits)SDR(RegisterDataStore
MSEQthetosignalsthesemultiplexesselectivelyDMUTheDMU.the

VALU(A,B)(0,1)0.bits,flag

thetoHMorIB,SDR,SIR,thegatetousedismultiplexerbusSRCThe
selected.asbusSRC

functionscontrolwithclocksduplicatedcombineSelectsandClocksStore
thebygeneratedareselectsandclocksTheseregisters.SDIthefor

Decoder.Store

andclocksgeneratetousedarethatoutputsprovidesDecoderStoreA
register.SDItheforselects

MM.andCSU,SAT,thebetweenactivitiescoordinatesSSEQThe
MMandcheckedareresultsintermediateaccess,memoryaDuring

SSEQ.thebycontrolledareCCthewithinteractions

MASB,thewithinterfacedatabidirectionalCCtheprovidesSDIThe
arbiter.MMthebyenabledaretransceiversdataTheSD(35-32,27-00)1.

SAI.thebycontrolledisdirectionTransceiver

UC.theforprovidedarelatchesbus)CD(DataCache
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)SAI(InterfaceAddressStore

)SI(InterfaceStoreabyprovidedisfunction)SAI(InterfaceAddressStoreThe
mode.SAItheinoperatingASIC

Storea),SCR(RegisterControlStoreaprovidesASICSIthemode,SAItheIn
Storetheanddecoders,)SI(InterfaceStoreofseta),SSEQ(Sequencer

).SAURs(RegistersUpdateAddress

follows:asareSAIthebyprovidedfunctionsThe

AddressProgramtheloadingforinterfacebusDSTaprovidesSAIThe
RegisterControlStoreor),SAR(RegisterAddressStorecounter,)PA(

isMMthetimeeachinformationnewwithloadedisSARThe).SCR(
autofetchanduringwordonebySARtheincrementsSAITheaccessed.

busDSTtheover)physicalorvirtual(addressthewritesMCtheorcycle
accesses.MMforinformationcontrolthecontainsSCRTheSAR.theto

PA,theofcontentsthegatingforinterfacebusSRCaprovidesSAIThe
bus.SRCthetoSCRorSAR,

branchorauto-incrementeitherallowsconfigurationSAURThe
circuitpredictparityASAR.andPAthebothonmanipulations

value.incrementedtheforparitynewdetermines

masterbusMASthegeneratesSAItheaccesses,busMASCCDuring
signals.control

StorethebetweenactivitiescoordinatetoSSEQaprovidesSAIThe
StorageCache),SDI(InterfaceDataStore),SAT(TranslatorAddress

Theaccesses.memoryCCduring)MM(MemoryMainand),CSU(Unit
accesses.MMcoordinatesSSEQ
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)SAT(TranslatorAddressStore

setaASIC,SATthebyprovidedisfunction)SAT(TranslatorAddressStoreThe
CircuitUtilitytheforlatches)CA(AddressCacheofsetaandbuffers,MASBof

).UC(

segmentsbytevirtualthebetweeninterfaceaddresslogicalaprovidesSATThe
theandSAR(35-33,27-08)1,),SAR(RegisterAddressStoretheof

significantleastTheCA(35-33,27-08)1.bus,CAtheofsegmentscorresponding
thetodirectlypassedareSAR(33)1,bit,parityitsandSAR(07-00)1,byte,SAR

necessary.istranslationnoMASB;thetoand/or)CSU(UnitStorageCache
thegeneratingwhen(15-11)1bitsaddresstranslatedwithusedareSAR(10-08)1

CA(15-08)1.3,bytebusCAforCA(33)1,bit,parity

aareATBsThe).ATBs(BuffersTranslationAddressthecontainsSATThe
bywrittenorreadselectivelybecanthatmemoryassociativesettwo-way

areblocksorwordsATBrespectively.buses,DSTorSRCtheovermicrocode
signals,interface)SCR(RegisterControlStoreusinginvalidated

SAI.thefromSCR(29-27,10-00)1,

forSATthetoaddressphysicalaorvirtualaeitherprovidesSARThe
processing.

translationphysicalaifdeterminesSATtheaddress,virtualaisaddresstheIf
thechecksSATtheexists,translationphysicalaIfset.ATBeitherinexists

violationaifmacrointerruptageneratesandpermissionsread/write/execute
physicaltranslatedageneratesSATthedetected,isviolationnoIfoccurs.

thetoandCSUthetoprovidedisinformationThisparity.correctwithaddress
microinterruptageneratesSATtheexist,notdoestranslationphysicalaIfUC.

theloadandaccesscanmicrocodethatso)MSEQ(MicroSequencertheto
location.ATBappropriatethetoentrytablepageproper

physicaltheandbypassedareATBstheaddress,physicalaisaddresstheIf
physicalaandbypassednotareATBstheIfSAT.thethroughflowsaddress

occur.tolikelyismicrointerruptaormacrointerruptaprovided,isaddress

SAT.thebyperformedarefunctionsfollowingThe

associativesettwo-wayamaintainsandcontrols,accesses,SATThe
logic,checkprotectionlogic,detectionhitincludeFunctionsATB.

ATB),invalidationincluding(logicwriteATBlogic,addressingassociative
logic.detectionerrorandlogic,read

physicalaifdeterminesandaddressvirtualareceivesSATThe
set.ATBeitherinexiststranslation

writingandreadingforinterfacebusDSTandSRCaprovidesSATThe
locations.orentriesATBselective
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provided.alsoisSA(35-32,27-00)1,MASB,thetointerfaceaddressCCA
MemoryMaintheonarbiterbusthebyenabledaredriversaddressThe

).MM(

UC.theforlatchesdatabusCAprovidesSATThe

forlogicparityandSSR(03-00)1,SREG,theprovidesalsoASICSATThe
Pulse),PSW(WordStatusProcessor),IM(MultiplexerInstructionthe

Centraltheand),CDR(RegisterDataChannel),PPR(RegisterPoint
).CCIOD(DataInput/OutputControl
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)CSU(UnitStorageCache

ControllerCachethebyprovidedisfunction)CSU(UnitStorageCacheThe
forbufferstristateofsetsthreedevices,SRAM9-bitbyK32sixASIC,)CAC(

maintenance.RAMTAGfortransceiversdataofsetoneandisolation,bus

memorymainaveragethereducingbyperformanceCCincreasesCSUThe
follows:asfunctionsmemoryhigh-speeddistincttwoprovidesIttime.access

memorycacheinstructionanddatamappeddirectA1.

memory.stackinterrupthigh-speedA2.

follows:asareCSUthebyprovidedfunctionsThe

anddatamappeddirect)byteK64(wordK16aprovidesCSUThe
stores,recognizes,logiccontrolmemoryThememory.cacheinstruction

locations.MMaccessedrecentlymosttheofcontentstheprovidesand

memorymainandcachemaintaintousedisschemewrite-thoughA
operations.writeduringcoherency

cyclesclocktwowithincompletescyclereadmemoryCSUA
translation.addressforcyclestwoincludingnot),nanoseconds60(

checkedisSAT,thebysuppliedparity,bus)CA(AddressCacheThe
uppertheandcorrectisparityIfRAM.tosuppliedisaddressthewhile
‘‘hit’’cacheaentry,tagcorrespondingthematchessegmentaddress
cachethefromreadortowrittenisdatacorrespondingtheandoccurs

IfMM.towrittenalsoisdatatheoperation,writeaDuringmemory.data
‘‘miss’’cacheamatch,notdoentrytagandsegmentaddressupperthe
dataMMthe‘‘miss,’’readaDuringMM.accessesSAItheandoccurs
tagcorrespondingtheandmemorydatacachetheintowrittenisword

aDuringinformation.addressnewthewithupdatedislocationmemory
made.arememorycachetochangesno‘‘miss,’’write

),DMA(AccessMemoryDirectduringaffectednotiscacheThe
operations.read)OS(StoreOtherandpack,circuit)EX(Expansion

DMA,activity.cacherequirecycleswriteOSandpack,circuitEXDMA,
a(wordsfourorwordonetransferMMtoaccesseswriteOSandEX,
OSandEX,DMA,wordsingleDuringsequence.indataof)wordquad

contentsitsandindexedislocationmemorytagcacheaoperations,write
generatedishitaoccurs,matchaIfaddress.MASthewithcomparedare

writewordquadEXandDMADuringinvalidated.istagcachetheand
theinresults‘‘hit’’Any‘‘hits.’’forcheckedareentriestagfourallcycles,

entry.tagcorrespondingtheofinvalidation
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duringlogicdetecthittheinhibitsthatprovidedismodebypasscacheA
themode,bypasstheInMM.toaccessesallforcingthuscycles,read

MMoninvalidatedinandoperationsreadallduringupdatediscache
bypassthebyaffectednotareoperationsWriteoccurs.hitawhenwrites

iscacheTheoperation.normalinassametheperformedareandmode
areerrorscacheAllbypassed.whenMMwithcurrentkepttherefore

mode.bypasstheindisabled

Thisinitialization.duringonlystateschangecanselectionmodeBypass
TheRAMs.datacachetheinstoreddatastackinterrupttheofbecauseis

asserted.isbypassthewhendatathisofcopyonlythehavemayCSU

accessesreadmemoryhalfwordandbyteduringdataprovidesCSUThe
ainresultaccesseswritememoryhalfwordandByteoccurs.‘‘hit’’awhen

occurs.‘‘hit’’aifupdateCSU
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)DMU(UnitManipulationData

TheASIC.DMUthebyprovidedisfunction)DMU(UnitManipulationDataThe
Bypasslogic,)FLZ(Find-Low-Zerologic,manipulationdatacontainsASICDMU

Bidirectionalpartialaandregisters,firmwareregisters,temporarylogic,ALU
forlogicredundantandcheckingparityprovidesalsoASICTheRegister.Gating

reporting.anddetectionerror

DMU:thebyprovidedarefunctionsfollowingThe

anandmasking,bitrotation,dataprovideslogicmanipulationdataThe
logicalandarithmeticperformswhich)ALU(UnitLogicArithmetic

datareceivesLogicManipulationDataThewords.32-bitonoperations
bus.DSTthetodataresultingthegatesandbusSRCthefrom

thefromfoundzerofirsttheofpositionbittheidentifieslogicFLZThe
register.sourceorworddatatheofendsignificantleast

busDSTthetobusSRCthefromdatatransferslogicALUBypassThe
manipulation.anywithout

‘‘scratchforprovidedareregisters)wordone(32-bitTemporarySixteen
storage.pad’’

)bitsparity4andbitsdata32word,one(36-bitFirmwareSixteen
storage.instructionforprovidedareregisters

is11-00,and31-28bits),BGR(RegisterGatingBidirectionalpartialA
andbusesDSTandSRCthewithinterfacesBGRTheprovided.

BGB.thefromandtointerfaceMCtheaccommodates

isfunctionALUtheALU,thethroughpassedbecannotparityBecause
areuniteachfromresultsoutputThedetection.errorforduplicated

DMUThe(discrepancies.datadetecttoothereachwithcompared
)protection.parityhavenotdoregistersQandGeneral

calculatedisparityBusprovided.islogicgenerationparitybusMTCThe
MTC(35-32)1.bitsasMCHthetotransferredand
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)SREGs(RegistersSpecial

ASICs;SREGtwobyprovidedisfunction)SREG(RegisterSpecialtheofMost
SREG1.asoperatesASICothertheSREG0,asoperatesASICSREGone

LogicArrayProgrammableRegisterSpecialtheprovideslogicDiscrete
holdtousedelementsstoragedata32-bitareregistersSpecial).SRPAL(

32-bittheofbitssignificantleastTheinformation.softwareandhardware
theofbitssignificantmostTheSREG0.byprovidedare)15-00bits(registers

SREG1.byprovidedare)31-16bits(registers32-bit

functions:followingtheprovidessubsystemSREGThe

)HSR(RegisterStatusHardware

register)PSW(WordStatusProcessor

)PPR(RegisterPointPulse

)SSR(RegisterStatusSystem

)ER(RegisterError

register)IM(MaskInterrupt

SourceInterruptasknownalsoregister,)IS(SetInterrupt

)CDR(RegisterDataChannel

)RTC(ClockTimeReal

).TR(RegisterTimer

Registers.Specialtheofdiagramblockfunctionalais4-14Figure

IMPPR,PSW,Theregisters.32-bitareregisterISandER,SSR,HSR,The
Register).bitsparity4withbitsdata32(registers36-bitareCDRandregister,

busMTCThebuses.MTCandCCIO,DST,SRC,thetoprovidedareinterfaces
processor.theofoperationpropertheverifytousedis

RTCtheforprescalersand),IT(TimerInterruptTimer,SanityaprovidesTRThe
IT.and

data,includesinterfaceThisprovided.isinterfacebackplaneCCIOThe
signals.controlandaddress,
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HSR

IM

IS

TR

RTC

ER

SSR

PPR

PSW

CDR

MASK BITS

MUX

MUX

P/O CENTRAL CONTROL (CC)
CIRCUIT PACK (KLW31)

DESTINATION
(DST) BUS

SOURCE
(SRC) BUS

MAINTENANCE
(MTC) BUS

SPECIAL REGISTERS (SREG)

INTERRUPT
SIGNALS

TIMED
INTERRUPTS

CHANNEL
ADDRESS

REGISTER,
BGB ENABLES

INTERRUPT
OUTPUTS

ERROR INPUTS

PULSE POINT
OUTPUTS

CENTRAL CONTROL
INPUT/OUTPUT (CCIO) BUS

SRC

SSR

ER

HSR

DST

PSW

CDR
ER
HSR
IM
IS
MUX

CHANNEL DATA REGISTER
ERROR REGISTER
HARDWARE STATUS REGISTER
INTERRUPT MASK (REGISTER)
INTERRUPT SOURCE (REGISTER)
MULTIPLEXER

PPR
PSW
RTC
SSR
TR

PULSE POINT REGISTER
PROCESSOR STATUS WORD (REGISTER)
REAL TIME CLOCK
SYSTEM STATUS REGISTER
TIMER REGISTER

LEGEND:

.

DiagramBlockFunctionalRegistersSpecial4-14.Figure

4-46 254-303-1052000January3Issue



ManualReferenceHardware
CCDescriptionFunctionalUnitControlandOverviewSystem

)HSR(RegisterStatusHardware

information.statusandcontrolcontains)HSR(RegisterStatusHardwareThe
writtenbecanbitsotherAllzero.towiredis05bitandonly,readare07-04Bits

read.and

viareadand)bitsread-onlytheforexcept(busDSTthefromloadedisHSRThe
bus.MTCtheandbusSRCthe

4-11.TableinsummarizedarebitsHSRThe

LayoutBit)HSR(RegisterStatusHardware4-11.Table

MEANINGBIT

are)00bit(Carryand),01bit(Sign),02bit(Overflow),03bit(ZeroflagstemporaryThe
DMU.theoncomputationaofresulttheasloaded

03-00

usednot),04bit(all-seems-wellchannelareBitsoperations.I/OofstatustheStores
Normal).07bit(readychanneland),06bit(sumcheckinerrorno),zerotowired05bit(

only.Readzeros.allisstate

07-04

pointsPPRviaLoadablechannel.MCHbackuptheofusethefor)bitsstatus(Indicators
theinprocessortheinI/Othedisabletoprocessor,matethein)09bit(15and)08bit(14

up.poweronClearedfails.)MCH(ChannelMaintenancethethatevent

09-08

3-out-of-6thedefinewhichbitsloadableindependentlyRegisterAddressChannelThe
write.CARabyonlywrite,HSRanbywritableNotbus.dataCCIOtheforcodeaddress

15-10

notwrite,HSRBGRanbyonlyWritable).BGB(BusGatingBidirectionaltheControl
ondependingdevicedestinationorsourcetheselect22-20Bitswrite.HSRanbywritable

up.poweronCleared23.bitbyenabledisBGBthewhen)16bit(bitdirectionthe

23-16

25-24 up.poweronClearedbits.Write/read

assuchcheckshardwarevariousallowwhichstates,’’‘‘maintenanceformtoDecoded
up.poweronClearederrors.parityforcing

2631-

FUNCTIONSTATEMAINTENANCE26-30Bits

0XXXX activestatemaintenanceNo
1000X )PPR24(Reset(PPR25),Incrementchain:timingRTC
1001X checkresponseCCIO3-out-of-6
1010X )signalscontrolstore(paritybadForce
1011X 35-32busDestinationonparitybadForce
1100X clockunitArithmetic-logicparity,Block
1101X mismatchcircuitcheckbuffertranslationaddressForce
1110X disableclockcircuitUpdate
1111X usedNot
XX001 usedNot
XX011 usedNot
XX101 latcherrorrotatebitClear
XX111 latcherrorparitysourceClear
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Register)PSW(WordStatusProcessor

andfunctionprogramcontrolsregister)PSW(WordStatusProcessorThe
microcode.bytestedandreadareoutputsPSWThestatus.programrecords

viareadisand)bitsread-onlyforexcept(busDSTthevialoadedisPSWThe
bus.MTCtheandbusSRCthe

4-12.TableinsummarizedarebitsregisterPSWThe

LayoutBitRegister)PSW(WordStatusProcessor4-12.Table

MEANINGBIT

and),01bit()N(Sign),02bit()V(Overflow),03bit()Z(ZeroflagsgeneralThe
‘‘1’’ADMU.theoncomputationaofresulttheasloadedare)00bit()C(Carry

active.is

03-00

activeisbitoneOnlybits.active)04bit(stackkerneland)06bit(stackInterrupt
time.aat)1atoset(

04and06

05 Spare.

07 1.is07bitwhenonismanagementMemorystatus.on/offmanagementMemory

baseSecondaryisSource0.is08bitwhenregisterbasePrimaryisSource
1.is08bitwhenregister

08

SecondaryisDestination0.is09bitwhenregisterbasePrimaryisDestination
1.is09bitwhenregisterbase

09

12-10 Register.BaseSegmentationPrimary

15-13 Register.BaseSegmentationSecondary

17-16 Reserved.

19-18 Reserved.

setand),21bit(maintenanceset),22bit(I/Oset),23bit(PSWwriteSet
bits.)permission(privilege)20bit(execution

23-20

27-24 value.)IM(MaskInterruptfetchingforlevelexecutionInterrupt

31-28 bits.controlledSoftware
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)PPR(RegisterPointPulse

PPRThepulses.controlgeneratetousedis)PPR(RegisterPointPulseThe
viabitaassertsmicroinstructiondataimmediateAnzeros.allcontainsnormally

clearsthenmicroinstructionimmediateanotherandregister,destinationthe
underpointscontrolmiscellaneousasusedarepointsPPRbit.the)negates(

control.microinstruction

up.poweronclearedisPPRThebus.SRCtheviareadisPPRThe

insummarizedareassertedaretheywhenactionsresultingandbitsPPRThe
4-13.Table

LayoutBit)PPR(RegisterPointPulse4-13.Table

MEANINGBIT

signals:commandchannelCCIO
buffer.datachannelRead00:Bit

register.statuschannelRead01:Bit
state.interruptchannelRead02:Bit

request.servicechannelRead03:Bit
acknowledge.interruptI/O04:Bit

acknowledge.errorChannel05:Bit
use.futureforReserved06:Bit

sequencer.channelIdle07:Bit
errors.channelClear08:Bit

buffer.datachannelWrite09:Bit
register.control/addresschannelWrite10:Bit

10-00

11 interface.channelEAI

used.Not13-12

I/OdisabletoprocessoraAllows).15bit(1and)14bit(0backupchannelMCH
HSRsetsalsooperationThisMCH.theofusethewithoutprocessormatethe

processor.matethein09and08bits

15-14

control.BGB21-16

Interface.EAI23-22

maintenance.Timer25-24

analyzer.logicatriggertousedbecanused,Not26

clocks.responseandReadI/O28-27

register.)ER(Error)non-assert(Set29

numericalinpulsedbemustpointspulseTheI/O.enabling30,bitSSRClear
this.doto)31bitthenand30bit(order

31-30

2000January3Issue254-303-105 4-49



ManualReferenceHardware
CCDescriptionFunctionalUnitControlandOverviewSystem

)SSR(RegisterStatusSystem

Theinformation.statusprocessorcontains)SSR(RegisterStatusSystemThe
theviareadisand)bitsread-onlyforexcept(busDSTthevialoadedisSSR
bitassertedanis,thatlow;assertedisSSRThebus.MTCtheandbusSRC

4-14.TableinsummarizedareSSRtheinbitsThezero.aasbackreads

LayoutBit)SSR(RegisterStatusSystem4-14.Table

MeaningBit

1.CUis1and0CUis0where)onlyRead(strappedwirebit,IDCU00

IOPfromLDFTis0where)onlyRead(indicatordevicebootTape01
DFC.from1=LDFTand

).onlyRead(indicator)ready(availableEAIinBufferParameterInput02

).onlyRead(switchROStheofstatusthereadsout-of-service,Request03

initializationthethattimesofnumberThecounter.sequenceInitialization
unsuccessfully.enteredbeenhassequence

05-04

07-06 device.boot)07bit(secondaryor)06bit(primaryForce

).onlyRead(InterruptPanel08

10-09 ).onlyRead()09bit(off-lineor)10bit(on-lineprocessorForce

and),13bit(cache),12bit(interruptpanel),11bit(timersanityDisable/enable
).14bit(FunctionResetMaintenanceEAI

14-11

17-15 ).17bit(modehaltand),16bit(On-Line’’CC‘‘This),15bit(ClearPowerSignal

18 ).uppoweronNon-asserted(0=wheninterruptsISBlock

0.=whenmodeupdateIn19

21-20 ).21bit(CCotherand)20bit(DMAIsolate

slot.ExpansionIsolate22

checks.hardwareBlock23

bus.EAI27-24

29-28 ).29bit(timerprogram/sanityand)28bit(ProcessorStop

disable.I/O30

state.switchPower31
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)ER(RegisterError

faults.hardwarebyassertedarethatbits32ofconsists)ER(RegisterErrorThe
zeros.asreadareerrorssignifyingbitsassertedis,thatlow;assertedisERThe

areERtheinbitsMostbus.MTCtheandbusSRCtheviareadisERThe
byclearedbeonlycansomehowever,bus;DSTtheviaclearableindividually

actionsresultingtheandbitsTheerror.thecausedthatcircuitrytheresetting
4-15.Tableinsummarizedaresetaretheywhen

LayoutBit)ER(RegisterError4-15.Table

RESPONSEERRORBIT

Stop-and-switcherrorparityrotateerror/bitbusSource00

Stop-and-switcherrorparityMSDorMSA01

Stop-and-switcherrormatchClock02

Stop-and-switcherrorparityIB03

Stop-and-switch/microinterrupterrorATB04

Stop-and-switcherrorCache05

Stop-and-switch)onlyread(errorMASC06

Stop-and-switch/microinterrupttimeoutMASCMy07

MicrointerrupterrorparitydataMASCMy08

Stop-and-switcherrorDMU09

Stop-and-switcherrorparitySAC10

interruptCCOtherorderMCHInvalid11

interruptCCOther)onlyread(errorMASCOther12

interruptCCOther)onlyread(errorparityrefreshOther13

interruptCCOthererrorparityMASOther14

interrupt/microinterruptCCOthertimeoutMASCOther15

interrupterrorHardware)onlyread(errorChannel16

interrupterrorHardwareerrorresponseI/O17

interrupterrorHardwareerroraddressI/O18

interrupterrorHardwareerrordivertParity19

interrupterrorHardware)onlyread(errorparityrefreshMy20

interrupterrorMicrointerrupt/softwareviolationprotectionATB21

interruptmanagementMicrointerrupt/memory22 errorwritebyte/halfwordCache

interrupterrorMicrointerrupt/softwareMASunequippedAccess23

interrupterrorSoftwareMASotherunequippedAccess24

interrupterrorMicrointerrupt/softwareviolationinstructionPrivileged25

interrupterrorSoftwareaddressingStore26

Unused27

)bitsparitybusSRC(35-32bitsSource
specifiedisBGRthewhenloadedare

destination.theas

ApplicableNot31-28
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Register)IM(MaskInterrupt

viamicroprogramthebyclearedorsetarebitsregister)IM(MaskInterruptThe
registerIMtheinbitEachbus.SRCtheviareadalsoisIMThebus.DSTthe

registerIMtheinsetbitAregister.)IS(SetInterrupttheinbitatocorresponds
register.IStheinsetinterruptcorrespondingtheofrecognitiontheprevents

Register)IS(SetInterrupt

orsignalsexternalbysetareregister)IS(SetInterrupttheofbits32The
bitaIfregister.SourceInterrupttheasknownalsoisregisterISTheinterrupts.

signalinterruptancleared,isIMtheinbitcorrespondingtheandsetisISthein
bus.SRCtheviareadisISThegenerated.is

)CDR(RegisterDataChannel

SRCthebetweendatainterchangetousedis)CDR(RegisterDataChannelThe
orbusDSTtheeitherfromloadedisCDRThebus.CCIOtheandbusDSTor

loadedisItbus.CCIOtheorbusSRCtheeitherfromreadisandbusCCIOthe
CCIOthefromloadedandmicroinstruction,moveaofpartasbusDSTthefrom

interferencenoarethereThus,microinstruction.I/Oantoresponseinbus
sametheatsourcesdifferenttwofromloadedbecannotCDRtheproblems;

time.

thebetweensignalscontrolandaddress,data,transmittousedisbusCCIOThe
thearechannelsI/OThesechannels.I/Omaintheand)CC(ControlCentral

ChannelsSerialDualtheand)DMAC(ControllerAccessMemoryDirect
).DSCH(

)RTC(ClockTimeReal

normallyisthatcountersynchronous32-bitais)RTC(ClockTimeRealThe
vialoadedisandbusSRCtheviareadisRTCTherate.1-msaatincremented

HSRtheusingsteppedsinglebecanRTCthediagnostics,Forbus.DSTthe
isdateorday,time,whenclocksystemsaasusedisRTCThePPR.and

required.
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)TR(RegisterTimer

timerinterruptanprescalers:followingtheasusedareRTCthefortimersThe
SRCtheviareadablearetimersThetimer.sanityandtimer,interruptprescaler,

summarybriefaandfunctionsbittimerThebus.DSTthevialoadableandbus
4-16.Tableingivenisbiteachfor

LayoutBit)TR(RegisterTimer4-16.Table

MEANINGBIT

signals.second6.4and3.2to)20-kHz(signal50-msaupcountsTimer,Sanity
software.byanduppoweronCleared

07-00

10-08 5.bysignal1-msadividestimer,interrupt5-ms

11 2.byoutputinterrupt5-msthedividestimer,interrupt10-ms

14-12 5.byoutputinterrupt5-msthedividestimer,interrupt25-ms

15 loaded.are07-00bitswhenClearedprescaler.TimerSanity

signal50-kHzadowncountbitsTheseprescaler.ClockTimeReal
kHz.1to)microseconds20(

23-16

signal50-kHzadowncountbitsTheseprescaler.ClockInterrupt
kHz.1to)microseconds20(

31-24
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)MCH(ChannelMaintenance

MCHASIC,MCHanbyprovidedisfunction)MCH(ChannelMaintenanceThe
RS-422ofgroupalatches,bidirectionalofsetaEPROMs,microcode

oscillator.clock20-MHzaandtransceivers,

thetoaccessmaintenanceanddiagnosticprovidesChannelMaintenanceThe
thecalledinterfaceserialavialinkedareprocessorsBothcomputer.3B21D

theofendsbothatsitscircuitryMCHThe).MCHL(LinkChannelMaintenance
theusingMCHitstodataandcommandssendsprocessorAMCHL.

informationthisrelaycanMCHthisturn,In).BGB(BusGatingBidirectional
Therefore,processing.forprocessorothertheinMCHthetoMCHLtheacross

slavetoorprocessoritsfromcommandsmastertorespondcanMCHan
duplexinrunningcomputer3B21DaInprocessor.otherthefromcommands

theMCH;masterthecalledisprocessoron-lineoractivetheinMCHthemode,
MCH.slavethecalledissideoff-lineorinactivetheinMCH

functions:MCHmajorthearefollowingThe

otherthesignaltoMCHtheusesthenandstopsprocessoractiveThe
thebyperformedcanThis).switchandstop(on-lineswitchtoprocessor

MCH.masterthetoinputSTPSW0theactivingdirectlylogicprocessor
commandawherecontrolmicroprogramunderdonebecanitAlternately,

ansendingbyrespondsMCHthecases,bothInMCH.thetosentis
theWhenMCHL.theinsignalREQAtheusingMCHotherthetointerrupt

whichoutput,MRF0itsactivatesitinterrupt,thisreceivesMCHother
alreadyisprocessorothertheIfon-line.gotoprocessorotherthecauses

MRF0.activatenotdoesMCHreceivingthedisabled,notandon-line,
recorded.iserroranInstead,

theondevice)BSM(MasterScanBoundarythewithinterfacesMCHThe
toavailablearecommandsslaveandmasterBothpack.circuitKLW31
thewithcommunicatetoprocessoraallowinginterface,BSMtheaccess

onlyDiagnosticsCU’s.inactiveandactivethebothondevicesBSM
MCHthetointerfaceBSMThedevice.BSMCU’sinactivetheaccesses

bus.dataparallel8-bitauses

thefromreceivedcommandsexecutesandinterpretsMCHactiveThe
followingtheintofallCommandsBGB.theviaprocessoractive

categories:

MCH.processor’sotherthetodataSend—

MCH.processor’sotherthetocommandsSend—

MCH.processor’sotherthefromdataRequest—

MCH.processor’sotherthefromstatusRequest—

register.controlBSMonboardwriteandRead—
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interface.BSMonboardwriteandRead—

logic.MCHinternaltesttocommandsDiagnostic—

commands.describedpreviouslytheexecutealsocanMCHslaveThe
receivedcommandsslaveexecutetoexpectednormallyisitHowever,

slaveTheinactive.betoexpectedisprocessoritsasMCHL,theacross
following:theincludecommands

theonreportcanMCHslaveThedata.busMTCreportandRead—
Error),HSR(RegisterStatusHardwarebus,DSTbus,SRC
Systemtheand),PSW(WordStatusProcessor),ER(Register

).SSR(RegisterStatus

register.controlBSMthewriteandRead—

interface.BSMthewriteandRead—

bus.BGBtheRead—

Register.ErrortheClear—

Timer.SanityReset—

).PINT0(interruptpanelSet—

CC.inflipflopMCHbackuptheSetup—

processor.theinconditionSTOPtheclearorSet—

thewithconjunctionInbuses.MSDandMSAthewriteandRead—
microcodeallowscapabilitythismicrosequencer,thesteptoability

itexecutetoand)WMS(MicrostoreWritabletheintoloadedbeto
time.aatmicrocommandone

summarizes4-17TableMCH.theofdiagramblockfunctionalais4-15Figure
control.microprogramunderisMCHtheoflogicinternalThesignals.MCHthe

onlyMCHthemicrocode,MCHthecontainEPROMs8-bitbyK8twoAlthough
convertedareMCHLtheinsignalsdifferentialThespace.addressofK2uses

isbusMSD64-bitTheMCH.theforsignalslogictocircuitryRS-422theby
theallowsinterfaceBSMTheregisters.externaltherequiresandmultiplexed

boundaryMCHthethatNoteactivities.scanboundaryandBISTcontroltoMCH
used.notisportscan
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MAINTENANCE
CHANNEL

ASIC

MAINTENANCE
(MCH)CHANNEL

MICROCODE
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ADDRESS

SWITCHANDSTOP
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SCANBOUNDARY
PORTACCESSTEST

SIGNALS(TAP)

(CC)CONTROLCENTRALP/O
(KLW31)PACKCIRCUIT

CLOCKMHz20

CONTROL
SIGNALS

RS-422
RECEIVERS
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32-BITTWO
REGISTERS 64

MAINTENANCE
BUS(MTC) 36

MULTIPLEXMSD
CONTROL

MULTIPLEXED
MSD

MICROSTORE
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BUS(MSD)

36
BIDIRECTIONAL

(BGB)BUSGATING

16

RESETMAINTENANCE
(MRF0)FUNCTION

DATA

11

MAINTENANCE
CHANNEL

(MCHL)LINK10

MICROSTORE
ADDRESS

BUS(MSA)

12

SHOWN.NOTARESIGNALSALL
4-17.TABLESEE

NOTE:

18

SCANBOUNDARY
USED)(NOT

CONTROL

CONTROL

DATA BOUNDARY
BUS(BS)SCAN

BOUNDARY
MASTERSCAN

(BSM)
DEVICE

CENTRAL
CONTROL

BOUNDARY
SELECTSCAN

4

4

8

DiagramBlockFunctional)MCH(ChannelMaintenance4-15.Figure
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Signals)MCH(ChannelMaintenance4-17.Table

DESCRIPTIONDIRECTIONTYPESIGNALCATEGORY

bitsdata32multiplexedbus,DataMicroStoreMICROSTORE I/OTristateMSD(63-00)1

MSDthedrivingceasetosystemsoutsidedirectsRelease,MSDMCHBUS OUTCollectorOpenMCHMDR0

writelatchexternalMSDMSB)(MSA, OUTMSDWR1

OUTMSDHCLK0 latchexternalorderhightodataoutputMSDMCHClocks

OUTMSDLCLK0 latchexternalorderlowtodataoutputMSDMCHClocks

OUTMSDHDR0 enabledrivelatchorderhighexternalMSD

OUTMSDLDR0 enabledrivelatchorderlowexternalMSD

I/OTristateMSA(17-00) busaddress18-bitbus,AddressMicroStore

OUTCollectorOpenMCHMAR0 MSAthedrivingceasetosystemsoutsidedirectsRelease,MSAMCH

OUTCollectorOpenMSDV0 MSDthedrivingisMCHthethatindicatesValid,DataMicroStore

register,PSWHSR,ER,SSR,theMonitorsbits.parity4andbitsdata32Bus,Maintenance
bus.DSTandbusSRC

MAINTENANCE INMTC(35-00)1

bus.MTCthedrivingceasetosystemsoutsidedirectsRelease,MTCMCHCHANNEL OUTCollectorOpenMCHMSR0

bus.MTCtheviabetoregisterprocessortheSelects0.EnableBusChannelMaintenance(MTC) OUTCollectorOpenMTCEN00

bus.MTCtheviabetoregisterprocessortheSelects1.EnableBusChannelMaintenanceBUS OUTCollectorOpenMTCEN10

OUTCollectorOpenMTCSL01 bus.MTCtheviabetoregisterprocessortheSelects0.SelectBusChannelMaintenance

OUTCollectorOpenMTCSL11 bus.MTCtheviabetoregisterprocessortheSelects1.SelectBusChannelMaintenance

MCHthebetweencommunicationscontrolcarriesbusdata36-bitBus,GatingBidirectional
processor.theand

BIDIRECTIONAL I/OTristateBGB(35-00)1

InEnableBGBBUSGATING INBGBEN20

CommandMastertheincommandexecutetoMCHdirectsSREGfrom0PointPulseBGB
Register

(BGB) INBGBPP00

INBGBPP01 MicrosequencerMCHinitializesSREGfrom1PointPulseBGB

INBGBPP02 RegisterCommandMasterintodataclocksSREGfrom2PointPulseBGB

INBGBPP03 MCHBintodataclocksSREGfrom3PointPulseBGB

INBGBPP04 InterruptPanelclearsSREGfrom4PointPulseBGB

INBGBRS00 StatusMasterfor1MCHB,for0SREG,fromSelectRegisterBGB

INBGBRW0 writefor1read,for0SREG,fromcontrolRead/WriteBGB

phasepositivebits,orderhighlinkSerialMAINTENANCE I/ORS-422DAHAP

phasenegativebits,orderhighlinkSerialCHANNEL I/ORS-422DAHAN

phasepositivebits,orderlowlinkSerialLINK I/ORS-422DALAP

phasenegativebits,orderlowlinkSerial(MCHL) I/ORS-422DALAN

INRS-422XCKAP phasepositiveinput,clocklinkSerial

INRS-422XCKAN phasenegativeinput,clocklinkSerial

OUTRS-422CLKAP phasepositiveoutput,clockLinkSerial

OUTRS-422CLKAN phasenegativeoutput,clockLinkSerial

OUTTXEN0 driversRS-422DALAandDAHAexternalEnable

OUTRXEN0 receiversRS-422DALAandDAHAexternalEnable

I/ORS-422REQAP phasepositiveinterrupt,switchandstopLink

I/ORS-422REQAN phasenegativeinterrupt,switchandstopLink

OutDataTestBOUNDARY OUTTDO

InDataTestSCAN INTDI

SelectModeTestACCESSTEST I/OTMS

ClockTestPORT I/OTCK

eithertoconnectedisTRSTbus.scanboundarythetoconnectednotisTRSTReset.Test
signal.resetpowersystematoorresetpowerinternalan

INTRST
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(Contd)Signals)MCH(ChannelMaintenance4-17.Table

DESCRIPTIONDIRECTIONTYPESIGNALCATEGORY

inputdata(ROM)MemoryOnlyReadmicrocodeMCHMISCELLANEOUS INMCHMCD(19-00)1

OUTMCHMCA(9-0)1 outputaddressROMmicrocodeMCH

OUTCollectorOpenSTPSET0 command.slaveaofresultaasPulsedstop.)CC(ControlCentralSet

OUTCollectorOpenSTPCLR0 command.slaveaofresultaasPulsedstop.)CC(ControlCentralClear

OUTCollectorOpenCLRER0 command.slaveaofresultaasPulsedregister.errorsystemClear

OUTCollectorOpenPTRST0 ResetTimer)sanity(Program

INTRIST0 outputsMCHTristate

OUTTESTOUT testcomponentASICMCHinUsed

INSTOP0 )MLTSfrom(sequencing)CC(ControlCentralStop

INSTPSW0 SREGlocalfromswitchandStop

OUTCollectorOpenPINT0 CCinterruptscommand,slaveparticularofreceiptonsetInterrupt,Panel

OUTCollectorOpenMDISA0 command.slaveofresultaasPulsed).SREG(RegisterSpecialTo

OUTCollectorOpenMDISB0 command.slaveofresultaasPulsed).SREG(RegisterSpecialTo

INSCLK201 )MHz20(inputclockChannelMaintenance

INPONL0 )SREGfrom(On-LineProcessor

INDISAB0 )SREGfrom(Disable

INMLTMCR0 signalreleasebusChannelMaintenancetoSetTestLevelMicro

INMLTMCI0 signalinhibitChannelMaintenancetoSetTestLevelMicro

INMCHINT0 )SREGfrom(InitializeChannelMaintenance

inappropriateonorcommandsslaveinappropriateonPulsedError.ChannelMaintenance
signals.interruptMCHL

OUTCollectorOpenMCHER0

inPulsedactive.becometoprocessorinactivecommandsFunction,ResetMaintenance
signal.interruptMCHLtoresponse

OUTCollectorOpenMRF0

OUTCollectorOpenSTEP0 )controlmicroprogramunderpulsed(StepSingle

BSM.theto/fromdataserialPortBSMBOUNDARY I/OBSMDATA

BSM.theto/fromdataserialpacesStrobePortBSMSCAN OUTBSMDS

register.statusandcontrolPortBSMthebycontrolledAddress,PortBSM)BSM(MASTER OUTBSMADRS(1-0)

ReadPortBSMPORT OUTBSMRD

INBSMINT InterruptPortBSM

OUTBSMSELCLK clockselectorchainscanBoundary

OUTBSMTCLK MCH.thebyBSMthetosuppliedreferencesClockTimingBSM

4-58 254-303-1052000January3Issue



ManualReferenceHardware
CCDescriptionFunctionalUnitControlandOverviewSystem

InterfaceBGBMCH

MCH.thewithcommunicatetoprocessorthebyusedisinterfaceBGBThe
theinbitsbydrivenarethatsignalscontrolarebusdatathiswithAssociated
4-18Table).PPR(RegisterPointPulseand)HSR(RegisterStatusHardware

low.assertedaresignalsAllcontrols.thesesummarizes

StatusHardwaretheupsettingbyexecutedaretransactionsMCHTherefore,
appropriatetheassertingthenandcondition,read/writepropertheforRegister

bus.BGBtheondatathetransfertopointspulse

SignalsControl)MCH(ChannelMaintenance4-18.Table

SYSTEMMCH
NAMENAME FUNCTION

0PPRBGBPP00 CommandMCHExecute

1PPRBGBPP10 microsequencerMCHReset

2PPRBGBPP20 CommandMasterMCHWrite

3PPRBGBPP30 MCHtoDataWrite

4PPRBGBPP40 InterruptPanelClear

HSR16BGBRW0 BGBwriteto0BGB,readto1

HSR17BGBRS00 datareadto0status,readto1

BGBEN20BGBEN0 1010=HSR[23-20]whenActivecommands.aboveEnable

CommandsMCH

commandmasterwritetheandbusBGBtheonplacedarecommandsMCH
follow.mustpointpulsecommandexecutetheThenasserted.ispointpulse

bitsBGBbus.BGB36-bitthetowrittenword16-bitaiscommandmasterThe
tocyclesclockMCH40leastattakewillcommandsMostignored.are35-16

takecantimeexecutiontransaction,slaveainresultscommandaIfexecute.
zeroiswhichregisterstatusinternalaninbitahasMCHThecycles.200to140

totimeanyatreadbecanregisterThiscommand.aexecutingisMCHthewhile
idle.isMCHtheifseetois,thatstatus;MCHthedetermine

DataMCH

ofconsistcandataThisbus.BGB36-bittheonwrittenandreadisdataMCH
processor,otherthefromsentdataregisterinformation,registerstatusinternal

data.BSManddata,andaddressesmicrostore
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MicrosequencerMCH

tocapabilitythehasItword.command32-bitausesmicrosequencerMCHThe
only,readisbusMTCtheAlthoughspace.addressK2itsinanywherebranch
busexternalMCHmajorthebetweendatamovecanmicrosequencerMCHthe

withaccumulatorinternalAnBSM.andBGB,MTC,MSA,MSD,interfaces,
provided.iscapabilityrotationbitandbyte,decrement,increment,

InterfaceBSM

KLW31theanddeviceBSMtheaccesstointerfaceBSMtheusesMCHThe
isregistercontrolBSMMCHinternalThelogic.selectscanboundary

logic.selectBSMtheorBSMtheeitheraccesstoMCHtheallowtoprogrammed

SwitchandStop

oninterruptansendtoitcausesASICMCHthetoinputSTPSW0theAsserting
‘‘sendsw’’theenteringbyachievedbecanresultsameThelink.MCHLthe

resultingtheused,isapproachSTPSW0theWhencommand.master
tosignalSTPSW0thewithusedisMCHthefrominterruptREQAOUT

theused,iscommandmasteraWhenflipflop.STOPthesetautomatically
itself.stopmustprocessor

FunctionResetMaintenance

theactivatesASICMCHtheinterrupt,switchandstopaofreceiptOn
theonresetainitiatesThisoutput.)MRF0(FunctionResetMaintenance
alreadyisprocessorthethatsensesMCHtheIfprocessor.inactivepreviously

maintenanceaInstead,MRF0.assertNOTwillitthendisabled,notandon-line,
output.MCHER0theassertingbyindicatediserrorchannel
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)EAI(InterfaceActionEmergency

followingtheprovidesfunction)EAI(InterfaceActionEmergencyThe
capabilities:

interventionrecoveryManual

monitoringstatus)CC(ControlCentral

control.processorNormal

recoverysystemcertainforcingmanuallyofmeansaprovidesfunctionEAIThe
isEAITheunsuccessful.isrecoveryerrorsystemautomatictheifconfigurations

thethrough)MTTYC(ControllerTerminalMaintenancetheviaaccessed
remotelyenteredbealsocanrequestsactionEmergencyterminal.maintenance

ProcessorthecapturesalsoEAIThe).SCC(CenterControlSwitchingthevia
MTTYC.thetothemforwardsand)PRMs(MessagesRecovery

follows:ascategorizedareEAItheofoperationsThe

1. Operations:InitiatedMTTYC serialadecodesandreceivesEAIThe
Theaction.requestedtheoutcarriesandMTTYCthefrommessage

nodes,actionemergencytheofstatethechanginginvolvemightaction
message.statusareturningorCC,theinitializingEAI,theinitializing

2. Operations:InitiatedCC byCCthefromstimulitorespondsEAIThe
thesignalingoroperations,maintenanceperformingdata,accepting

occurred.haseventsystemsignificantathatMTTYC

3. Operations:InitiatedEAI EAIanthatMTTYCthesignalcanEAIThe
failed.hasauditinternal

EAIthesummarizes4-20Tablefunctions.forceEAIthesummarizes4-19Table
indefinedisregisterClearLatchPointPulseThefunctions.initialization

pointpulsenormalEAIcomputer3B21Dthesummarizes4-22Table4-21.Table
pulsemaintenanceEAIcomputer3B21Dthesummarizes4-23Tablefunctions.

maintenanceEAIcomputer3B21Dthesummarizes4-24Tablefunctions.point
andcomputer3B20Dthebothusescomputer3B21DthethatNotecommands.

functions.pointpulsemaintenancecomputer3B21D

circuit)CC(ControlCentraltheonfunctionInterfaceActionEmergencyThe
clock.8-MHzanwithcircuitmicroprocessor-basedabyprovidedispack

EAI.theofdiagramblockfunctionalais4-16Figure
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FunctionsForceEAI4-19.Table

DESCRIPTIONFUNCTION

On-LineCCForce
)FONL(

toEAIthewithassociated)CC(ControlCentraltheForces
tosoftwarebyattemptsofregardlessCC,on-linetheremain

forcedbeconcurrentlywillCCmateTheCCs.theswitch
).FOFL(off-line

DeviceBootPrimaryForce
)FBDP(

fromtakenbetoinformationbootsystemsubsequentForces
firmwareorsoftwareofregardlessdevice,bootprimarythe

device.secondarytheusetoattempts

DeviceBootSecondaryForce
)FBDS(

fromtakenbetoinformationbootsystemsubsequentForces
orsoftwareofregardlessdevice,bootsecondarythe

device.secondarytheusetoattemptsfirmware

TimerSanityDisable
)DTIM(

thusdisabled,betotimersanityCCassociatedtheForces
isexecutionsoftwareifswitchessubsequentinhibiting

abnormal.

FunctionsInitializationEAI4-20.Table

DESCRIPTIONFUNCTION

EAIClear
)CLREAI(

andreset,betoCCthetoEAIthefromoutputstheCauses
InitializationthewithassociatedRAMEAItheclears

buffer.)IP(Parameter

ResetMaintenanceEAI
Function

)EAIMRF(

).MRF(initializetoCCassociatedtheForces

ParameterInitializationInput
)INIP(

initializationsystemcomputer3B21Dofbits64Transfers
isitwhereEAI,thetoMTTYCthefrom)IP(parameter

RAM.inbuffered

InitializationOutput
)OUTIP(

forMTTYCthetobufferIPEAItheofcontentstheTransfers
verification.

StatusEAIOutput
)OUTSTAT(

MTTYC.thetomessagestatusaTransfers

PRMOutput
)OUTPRM(

)PRM(MessageRecoveryProcessor64-bittheTransfers
MTTYC.thetobufferoutput
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P/O CENTRAL CONTROL (CC)
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CONTROLLER

EPROM
(32K X 16)
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RUN

ACTIVE

FORCED
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DiagramBlockFunctional)EAI(InterfaceActionEmergency4-16.Figure
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MicroprocessorEAI

time-address/data,16-bitTheprocessor.16-bitaismicroprocessorEAIThe
EAI.theofareasfunctionalalltodataandaddresscarries)AD(busmultiplexed

usedisthatlogicgenerationchip-selectprogrammablecontainsprocessorThe
EPROM,example(forareafunctionalEachmap.addressEAItheimplementto

addressinitialanassignedis)othersandRegister,ErrorB,PortA,PortRAM,
device.EAIparticularaaccesstousediswhich

ControllerEAI

functions:followingthecontainsControllerEAIThe

RegisterPoint/InterruptPulse
)PP230orPP220,PP110,(leadpointpulseaonpulselow-goingA

Point/InterruptPulseThemicroprocessor.thetointerruptancauses
thecausingpulsetheofidentitythethatsosignalstheselatchesregister

LatchPointPulseTheA.Portreadingbydeterminedbecaninterrupt
thesummarizes4-22Table4-21.TableindefinedisregisterClear

4-23Tablefunctions.pointpulsenormalEAIcomputer3B21D
pointpulsemaintenanceEAIcomputer3B21Dthesummarizes

EAIcomputer3B21Dthesummarizes4-24Tablefunctions.
commands.maintenance

)DDR(RegisterDataDiagnostic
DataDiagnostic/RecovertheofstateTheregister.4-bitaisDDRThe
orPP220,PP110,pointpulsebyDDRthetogatedis03-00bitsbus

DDR.thedefines4-25TablePP230.

StatusCC
Address/DatatheviaAPortinputEAIviareadaresignalsstatusCC

4-26.TableindefinedisAPortEAI08-00.bitsbus)AD(

Buffer)PRM(MessageRecovery)/ProcessorIP(ParameterInitialization
orEAItheto)PRM(MessageRecoverProcessor64-bitasendsCCThe

variousduringEAIthefrom)IP(ParameterInitializationthereads
theofbits4lowtheovertransferredisPRMTheinitialization.ofphases

pulseofcontroltheunderbusDRDthetoRegisterStatusSystemCC
atIPthewritesMTTYCThePP230.andPP220,PP110,points

TheseSRAM.EAIthefromIPthereadsCCTheinitialization.
nibbles.4-bitsixteenastransferredaremessages

NodesActionEmergency
thecontroltoNodesActionEmergencythedrivescontrollerEAIThe

viaBPortoutputEAIviawrittenarenodesThe).CC(ControlCentral
thebyreadbecannodesThe11-00.bitsbus)AD(Address/Datathe
isBPortEAIoperations.auditanddiagnosticformicroprocessorEAI

4-27.Tableindefined
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ControlDisplayEAI
circuitCCtheonlocatedindicatorsEAIthedrivescontrollerEAIThe

faceplate.pack

RegisterErrorEAI
4-28.TableindefinedisRegisterErrorEAIThe

RegisterClearLatchPointPulseEAI4-21.Table

BUSAD
BIT DEFINITION

operation.readabyclearedislatchThe7-0
cares.’’‘‘don’tarevaluesBit

FunctionsPointPulseNormalEAI4-22.Table

INTERRUPTSPOINTPULSEEAINORMALCOMPUTER3B21D

FUNCTIONPPR11PPR22PPR23

000 Interrupt.No

theatbuffertheinbitsfourthestoresandDRD,theReads
Pointer.Arraythebytopointedlocation

010

andPointer,ArraynewtheasusedbetoDRDtheCauses
byindicatedasPBtheonbufferIPtheofnibbletheplaces

Pointer.Arraythe

001

initializationcomputer3B21DaofstarttheIndicates
sequence.

011

beginsthenhardware,andmicroprocessorEAItheResets
sequence.initializationfirmwarepower-on

100

FONL,PB,theisolatesandmicroprocessor,EAItheHalts
signalsFBDSandFBDP,EAIMRF,EAEN,DTIM,FOFL,

resetpointpulseEAIaorpower-upCCauntilCCthefrom
occurs.)PPR11=1PPR22=0,PPR23=0,(

110

101 1.and0nibblesRegisterErrorClears

Pointer,ArrayErrornewtheasusedbetoDRDtheCauses
asPBtheonRegisterErrortheofnibbletheplacesand

Pointer.ArrayErrorthebyindicated

111
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FunctionsPointPulseMaintenanceEAI4-23.Table

INTERRUPTSPOINTPULSEMAINTENANCEEAICOMPUTER3B21D

OPCODE
FUNCTIONMNEMONIC)SSR03-00(PPR11PPR22PPR23

beginsthenhardware,andmicroprocessorEAIResets
sequence.initializationfirmwarepower-on

RESET-100

FOML,PB,theisolatesandmicroprocessorEAItheHalts
signalsFBDSandFBDP,EAIMRF,EAEN,DTIM,FOFL,
resetpointpulseEAIaorpower-upauntilCCthefrom

).PPR11=1andPPR22=0,PPR23=0,(

EAHLT-110

ErrortheinbitsfourthestoresandDRD,theReads
Pointer.ArrayErrorthebytopointedlocationtheatRegister

WEREG-101

Pointer,ArrayErrornewtheasusedbetoDRDtheCauses
asPBtheonRegisterErrortheofnibbletheplacesand

Pointer.ArrayErrorthebyindicated

REREG0-1111

NOP2-3111 Operation.No

ErrorEAIthein0bitsettoErrorParitySRAMaForces
Register.

PARERR4111

diagnostictimersanitytheinvoketofirmwaretheCauses
self-test.

SANITY5111

queues,PRMEAItheinheldarethatPRMsanyFlushes
pointers.queuetheresetsand

QFLUSH6111

NOP7-15111 Operation.No
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CommandsMaintenanceEAI4-24.Table

COMMANDSMAINTENANCEEAICOMPUTER3B21D

OPCODE
FUNCTIONMNEMONIC)SSR03-00(PPR22PPR23

OperationNoNOP010

PrimaryDeviceBootForceFBDP110

SecondaryDeviceBootForceFBDS210

On-LineForceFONL310

Off-LineForceFOFL410

TimerDisableDTIM510

RestartInitiatedEAIEAIMRF610

LampEnableEAILightENBL710

BitASWSetSETASW810

OperationsMaintenanceofEffectsClearMINIT910

BufferIPtoBufferInput0PRMMoveMVOB001010

BufferIPtoBufferOutput0PRMMoveMVOB011110

BufferIPtoBufferInput1PRMMoveMVOB101210

BufferIPtoBufferOutput1PRMMoveMVOB111310

BufferIPtoStatusInputMoveMVINST1410

BufferIPtoStatusOutputMoveMVOUTST1510

0-15NibblesBufferIPReadEAIREAD0-1501

OperationNoNOP011

UARTsResetandBitASWClearCLRASW111

OperationNoNOP211

TestRAMTSTRAM311

ROMEAIoverChecksumVerifyCHKSUM411

1 1 5-15 NOP OperationNo

Notes:

Register.PointPulseCCthetomicrocodeCUthebywrittenasarevaluesPPR22andPPR231.

bus.DRDthetowrittendataofnibbletheisOPCODEThe2.
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RegisterDataDiagnosticEAI4-25.Table

BUSAD
BIT DEFINITION

3 )SSR3(3BitBus)DRD(DataDiagnostic/Recover

2 )SSR2(2BitBus)DRD(DataDiagnostic/Recover

1 )SSR1(1BitBus)DRD(DataDiagnostic/Recover

0 )SSR0(0BitBus)DRD(DataDiagnostic/Recover

APortInputEAI4-26.Table

BUSAD
BIT DEFINITION

strobedisPP110when1equals)AEF1(8

07

06

strobedisPP230when1equals)APF1(5

strobedisPP220when1equals)ADF1(4

)EAIMSI1(IndicationStateMaintenanceEAI3

)STPINDI0/SSHLTI0(IndicationStopped/HaltedProcessor2

)PONL1(On-LineProcessor1

)CCIDI0(InputIdentificationCC0
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BPortOutputEAI4-27.Table

BUSAD
BIT DEFINITION

)FBPAR0(ParityBadForce12

)SSR02(ReadyEAI11

)EAEN1(EnableActionEmergency10

)SSR06()FBDP1(PrimaryDeviceBootForce09

)SSR07()FBDS1(SecondaryDeviceBootForce08

)SSR10()FONL1(On-LineForce07

)SSR09()FOFL1(Off-LineForce06

)SSR11()DTIM1(Timer)sanity(Disable05

)SSR14()EAIMRF1(FunctionResetMaintenanceInterfaceActionEmergency04

)SSR27()PB31(3BitBusParameter03

)SSR26()PB21(2BitBusParameter02

)SSR25()PB11(1BitBusParameter01

)SSR24()PB01(0BitBusParameter00

RegisterErrorEAI4-28.Table

DEFINITIONBIT

ErrorOutputActionEmergency7

FailureLoopbackSelf-TestDUART6

FailureInitializationSelf-TestDUART5

FailureChecksumSelf-TestEPROM4

FailureSelf-Test/DiagnosticSRAM3

InterruptSoftwareUnexpected2

TimeoutSanity1

ErrorParitySRAM0
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EPROMEAI

ofconsistsmemoryprogramThefirmware.EAIthecontainsEPROMEAIThe
bus.)AD(Address/DatathetooutputisDatadevices.EPROM8-bitbyK32two

RAMEAI

isRAMThedevices.)ns25(SRAM9-bitbyK32twoofconsistsRAMEAIThe
andregisters,flagbuffers,datastorage,temporaryforfirmwareEAIthebyused

data.stack

isPRMTheRAM.theinstoredalsois)PRM(MessageRecoverProcessorThe
theviainitializationsystemofphasesvariousduringCCthebyEAIthetosent
theofoutputtheisbusDRDThebus.)DRD(DataDiagnostic/Recovery4-bit

pulsethreeofcontroltheunder03-00,bits),SSR(RegisterStatusSystemCC
thetoinformationthisforwardsEAIThe).PP23I0andPP22I0,PP11I0,(points

terminal.maintenancetheondisplayforControllerTTYMaintenance

InterfaceRS-422andInput/OutputSerial

Thisterminal.maintenanceaviaenteredarerequestsactionEmergency
perbits7andparityevenwithbaud9600atoperatingRS-422anisinterface

EAIthebysensedinformationrecoverprocessorandchangesStatuscharacter.
4-29Tableinterface.RS-422theviaterminalmaintenancethetosentare

signals.RS-442EAI/MTTYCthesummarizes

InterfaceRS-422EAI4-29.Table

DESCRIPTIONDIRECTIONTYPESIGNAL

PositiveReset,EAIMTTYC0INDifferentialEAISP0P
NegativeReset,EAIMTTYC0INDifferentialEAISP0N

PositiveReset,EAIMTTYC1INDifferentialEAISP1P
NegativeReset,EAIMTTYC1INDifferentialEAISP1N

PositiveData,ReceiveMTTYC0INDifferentialEARCV0P
NegativeData,ReceiveMTTYC0INDifferentialEARCV0N

PositiveData,ReceiveMTTYC1INDifferentialEARCV1P
NegativeData,ReceiveMTTYC1INDifferentialEARCV1N

PositiveData,TransmitMTTYC0OUTDifferentialEAXMT0P
NegativeData,TransmitMTTYC0OUTDifferentialEAXMT0N

PositiveData,TransmitMTTYC1OUTDifferentialEAXMT1P
NegativeData,TransmitMTTYC1OUTDifferentialEAXMT1N

PositiveRequest,ServiceMTTYC0OUTDifferentialEARTS0P
NegativeRequest,ServiceMTTYC0OUTDifferentialEARTS0N

PositiveRequest,ServiceMTTYC1OUTDifferentialEARTS1P
NegativeRequest,ServiceMTTYC1OUTDifferentialEARTS1N
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IndicatorsStatusEAI

indefinedasindicatorsLEDfiveviadisplayedisinformationstatusEAIThe
packcircuit)CC(ControlCentraltheonlocatedareindicatorsThe4-30.Table

faceplate.)KLW31(

IndicatorsStatusEAI4-30.Table

DESCRIPTIONINDICATOR

logicaltheasdefinediswhichbitstatusRUNtheDisplaysRUN
STOPandSSR17(haltedNOTandstoppedNOTofAND

running.isprocessorthewhen)green(Lights).outputs
iscomputer3B21DassociatedthethatindicatesThis

instructions.storemainexecuting

signal)PONL(On-LineProcessortheofstatetheDisplaysACTIVE
Lightscomputer.3B21Dassociatedthefrom)SSR16(

on-line.isprocessorthewhen)green(

signal)FONL(On-LineForcedtheofstatetheDisplaysONLINEFORCED
thewhen)amber(Lightscomputer.3B21Dtheto)SSR10(

on-line.forcedis)CC(ControlCentral

signal)FOFL(Off-LineForcedtheofstatetheDisplaysOFFLINEFORCED
thewhen)amber(Lightscomputer.3B21Dtheto)SSR09(

off-line.forcedis)CC(ControlCentral

ACTIONEMERGENCY
ENABLED

)EAEN(EnabledActionEmergencytheofstatetheDisplays
functionforceawhen)amber(LightsEAI.theofbitstatus

Initializationthewhenoractiveiscomputer3B21Dtheto
nonzero.is)IP(Parameter
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Interface)MLTS(SetTestLevelMicro

modulecircuitaoniscircuitInterface)MLTS(SetTestLevelMicroThe
).KLW31(packcircuit)CC(ControlCentraltheintoplugsthat)CM369A(

MLTSTheInterface.MLTStheofdiagramblockfunctionalais4-17Figure
and)TN16(hostMLTSthebetweenconnectionstheprovidescircuitInterface

follows:asarecircuitInterfaceMLTSthebysupportedfunctionsTheCC.the

isbusMSAtheonpatternawhenCCthestopsmatcherpointBreak
recognized.

bus.MSAtheofpatternsbitstoresmemoryTrace

fromitpreventingcircuit,MCHtheisolateswhichinhibitcircuitMCH
CC.theofcontrolMLTSthewithinterfering

busesCCmajorthewriteandreadtoabilitytheprovidesaccessBus
).busesMTCandMSA,MSD,BGB,(

andmicrostoreentirethereadtoabilitytheprovidesaccessMicroStore
).WMS(MicroStoreWritableentirethewrite

masterforCCtheclearpowertoabilitytheprovidesclearPower
initialization.

time.aatmicroinstructiononeexecutetoabilitytheprovidesstepSingle

a)assert(setor)negate(cleartoabilitytheprovidessetandClear
STOPInterrupt,PanelassuchregistersorbitsCCimportantofnumber

register.Errortheandbit,DisableTimer,Sanitybit,
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TRANSCEIVER

INPUT/OUTPUT
LOGIC
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LOGIC
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PURPOSE
REGISTER
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TRACE
MEMORY
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CONTROLS
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DiagramBlockFunctionalInterface(MLTS)SetTestLevelMicro4-17.Figure
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EXandUC,DSCH, 5
StoreMainand)MAS(StoreMain

)MASU(Update

OverviewMemoryMain

3B21Dtheprovidetoispackcircuit)MM(MemoryMaintheofpurposeThe
functions.followingtheincludeswhichmemory,storagemaincomputer

)DRAM(MemoryAccessRandomDynamic

ControlDRAM

ScrubbingRefresh/Error

Update/Arbitration

CorrectionandDetectionError

ReportingErrorStoreMain

Link.ChannelMaintenanceBackup

packcircuitMemoryMaintheofdiagramblockfunctionalais5-1Figure
viaaccessedisMemoryMain).KLW128orKLW64,KLW48,KLW40,KLW32,(

allowsMASBTheBus.Updatethethroughor(MASB)BusStoreMainthe
CC,otherthe0),DMAand1(DMAAccessMemoryDirect(CC),ControlCentral

).MM(MemoryMaintoaccess)1EXand0EX(slotsExpansiontwotheand
standbyoroff-linetheto)StoreMy(memoryactivethelinksBusUpdateThe

MainTheChannel.MaintenanceBackupaprovidesand)StoreOther(memory
andDMAs,CC,thewithcommunicationasynchronousallowsBusStore

slots.Expansion
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nohasbutcablingBusUpdatetheviaisChannelMaintenancebackupThe
ofgroupaisChannelMaintenanceBackupThememory.thetofunctionality

thethroughandpackcircuitMMthethroughpassedarethatsignalsCCfour
inlogicanywithconnectednotaresignalsCCfourThesecabling.BusUpdate

regulartheifcommunicatetoprocessorstwotheenablebutpackcircuitMMthe
failed.hasChannelMaintenance

signals.BusUpdatethesummarizes5-1Table
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MAIN MEMORY (MM)
CIRCUIT PACK (KLW32)

MAIN STORE CONTROLLER UPDATE /
ARBITRATION

DRAM

DRAM
CONTROL

ERROR
DETECTION

AND
CORRECTION

ERROR
REGISTER

REFRESH

ERRORS

DATA (36)

DATA (39) ADDRESS (32)
AND
CONTROL
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GO
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STORE
CONTROL

ARBITRATION
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CIRCUIT

TEST
ACCESS

PORT

BUFFERS BUFFERS
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OSCILLATOR

CONTROLDATA
AND
CONTROL

MAIN STORE BUS (MASB)

ADDRESS

DATA

BOUNDARY SCAN (BS) BUS

UPDATE BUS

DATA,
ADDRESS,
AND
CONTROL

ADDRESS

.

DiagramBlockFunctional)MM(MemoryMain5-1.Figure
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BusUpdate5-1.Table

DESCRIPTIONDIRECTIONTYPESIGNALCATEGORY

ADDRESS )negative(differentialbusaddressUpdateIODifferentialSUA(27-00)N
)negative(differentialbusaddressUpdateIOSUA(27-00)P

)negative(paritybusaddressUpdateIODifferentialSUAP(3-0)P
)positive(paritybusaddressUpdateIOSUAP(3-0)N

DATA )negative(busdataUpdateIODifferentialSUD(31-00)N
)positive(busdataUpdateIOSUD(31-00)P

)negative(paritybusdataUpdateIODifferentialSUDP(3-0)N
)positive(paritybusdataUpdateIOSUDP(3-0)P

CONTROL )negative(enablebusaddressUpdateIODifferentialSUABUSN
)positive(enablebusaddressUpdateIOSUABUSP

)negative(accessbytedataUpdateIODifferentialSUBYTEN
)positive(accessbytedataUpdateIOSUBYTEP

)negative(cyclememoryendscompleteUpdateIODifferentialSUCMPN
)positive(cyclememoryendscompleteUpdateIOSUCMPP

)negative(signalparityevencommandUpdateIODifferentialSUCOMPN
)positive(signalparityevencommandUpdateIOSUCOMPP

)negative(enablebusdataUpdateIODifferentialSUDBUSN
)positive(enablebusdataUpdateIOSUDBUSP

)negative(validdataindicatesstrobedataUpdateIODifferentialSUDSN
)positive(validdataindicatesstrobedataUpdateIOSUDSP

)negative(memoryotherrequestsgoUpdateIODifferentialSUGON
)positive(memoryotherrequestsgoUpdateIOSUGOP

)negative(accesswordhalfdataUpdateIODifferentialSUHALFN
)positive(accesswordhalfdataUpdateIOSUHALFP

)negative(accessmaintenanceUpdateIODifferentialSUMAINTN
)positive(accessmaintenanceUpdateIOSUMAINTP

)negative(ONLINEProcessorOtherIODifferentialSUOPONLN
)positive(ONLINEProcessorOtherIOSUOPONLP

)negative(modeUPDATEinis(CU)UnitControlOtherIODifferentialSUOPUPDN
)positive(modeUPDATEinisCUOtherIOSUOPUPDP

)negative(CUothertoONLINEProcessorIODifferentialSUPONLN
)positive(CUothertoONLINEProcessorIOSUPONLP

)negative(CUothertomodeUPDATESendIODifferentialSUPUPDN
)positive(CUothertomodeUPDATESendIOSUPUPDP

)negative(accesswordquaddataUpdateIODifferentialSUQUADN
)positive(accesswordquaddataUpdateIOSUQUADP

)negative(cycleread-modify-writeUpdateIODifferentialSURMWN
)positive(cycleread-modify-writeUpdateIOSURMWP

)negative(updateinprocessorOtherIODifferentialSUUPDN
)positive(updateinprocessorOtherIOSUUPDP

)negative(cycle1read0,writeUpdateIODifferentialSUWRTN
)positive(cycle1read0,writeUpdateIOSUWRTP
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(Contd)BusUpdate5-1.Table

DESCRIPTIONDIRECTIONTYPESIGNALCATEGORY

ERROR )negative(AErrorMystoreOUTDifferentialSUERRAN
)positive(AErrorMystoreOUTSUERRAP

)negative(BErrorMystoreOUTDifferentialSUERRBN
)positive(BErrorMystoreOUTSUERRBP

)negative(CErrorMystoreOUTDifferentialSUERRCN
)positive(CErrorMystoreOUTSUERRCP

)negative(DErrorMystoreOUTDifferentialSUERRDN
)positive(DErrorMystoreOUTSUERRDP

)negative(AErrorStoreOtherINDifferentialSUOERRAN
)positive(AErrorStoreOtherINSUOERRAP

)negative(BErrorStoreOtherINDifferentialSUOERRBN
)positive(BErrorStoreOtherINSUOERRBP

)negative(CErrorStoreOtherINDifferentialSUOERRCN
)positive(CErrorStoreOtherINSUOERRCP

)negative(DErrorStoreOtherINDifferentialSUOERRDN
)positive(DErrorStoreOtherINSUOERRDP

BACKUP )negative(sideotherto14bitRegisterPointPulseOUTDifferentialPODISAN
MAINTENANCE )positive(sideotherto14bitRegisterPointPulseOUTPODISAP

CHANNEL
LINK )negative(sideotherto15bitRegisterPointPulseOUTDifferentialPODISBN

)positive(sideotherto15bitRegisterPointPulseOUTPODISBP

)negative(sideotherfrom14bitRegisterPointPulseINDifferentialPUDISAN
)positive(sideotherfrom14bitRegisterPointPulseINPUDISAP

)negative(sideotherfrom15bitRegisterPointPulseINDifferentialPUDISBN
)positive(sideotherfrom15bitRegisterPointPulseINPUDISBP
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ControllerDRAMandDRAM

).DRAM(MemoryAccessRandomDynamicofupmadeisarraymemoryThe
memoryofMB32ofminimumacontainssystemsimplexcomputer3B21DThe

todesignedissystemTheMB.32ofincrementsinMB128ofmaximumaand
toexpansionfutureforregistersandbusesaddress28-bitaccommodate

isparityEvenbits.address28theof27onlyusesdesigncurrentTheMB.256
address.andcommand,data,acrossmaintained

circuitryarbitrationTheMASB.theviasystemthetointerfacesDRAMThe
dataTheaccess.writeandreadallowsandrequestertheofprioritydetermines

correctionanderrorbyconditionedandbufferedareMASBthefromsignals
The).bitsparity/check7bits,data32(widebits39isdatastoreThecircuitry.
andaddressTheparity.evenofbits4withwidebits27isaddressingphysical

bitsaddressthemultiplexescircuitrycontrolthenandbufferedaresignalsparity
theacrossverifiedisParityaccesses.DRAMforaddressescolumnandrowinto

bus.

DRAMCU’sotherthetoDRAMCU’sactivetheinterfacescircuitryupdateThe
processorcleanaprovidetoStoreothertheonimagememoryamaintaining

over.switch

withdevicesDRAM4-bitby)Mb(4-megabitofconsistsarraymemoryThe
discretetwentyusesconfiguration32-MBThetimes.access60-nanosecond

packageIn-lineSingleMBs,32bysizememoryexpandToDRAMs.16-Mb
Theinserted.aredevices4-bitby4-Mbtwentywith)SIMM(ModulesMemory

ElectronJointstandardthemeetsandwidebits40bydeepMb8ismodule
connectorsSIMM72-pinThreeoutline.(JEDEC)CouncilEngineeringDevice
TheseMB.128toincrements32-MBinsystemtheupgradetousedare

isdataoutputandinputTheangle.degree22.5aatSIMMstheseatconnectors
deviceTheenable.anbycontrolledpins,datasamethetomultiplexed

refreshK2awithmultiplexingaddress11-column11-row,arequiresaddressing
otherfromdifferentlypackagedaredevices16-MbThemilliseconds.32in

maintains)LOCCB(BoardCenterwithChipOnLeadThedevices.DRAM
lengththeaboveparallelrunlinesbusmetalTwocapacitance.pininputuniform

reducesstructureThispins.VssandVccdualconnecttodevicetheof
noise.electricalandinductance,resistance,

toprotocoltimingcorrecttheprovidesignalscontrolDRAMoflistfollowingThe
devices:DRAMthe

Data

Address

)RAS(StrobeAddressRow

)CAS(StrobeAddressColumn
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)WE(EnableWrite

).OE(EnableOutput

writeorreadnormalAoperations.correspondingtheforexistprotocolsDifferent
thewith)CASandRAS(strobesaddresscolumnandrowsinglerequiresaccess
theto/fromdatatheofdirectionthecontrolssignalOETheaddress.multiplexed

moderead-modify-writeTheoperations.writeorreadsignalsWEandDRAM
signals.controlthechangingwhileaddresscolumnandrowsingleaselects

singleasupplyingbywordsseveralofwritingorreadingallowsmodepageFast
modepageFastaddresses.columnconsecutivestrobingandaddressrow

)EX(ExpansionandDMAsTheaccesses.wordquadforprotocoltheprovides
followingthesupportscontrollermemoryThefeature.thisofusemakeslots

types.cycle

READ wordfullorwordquad—

WRITE byteorword,halfword,fullword,quad—

READ-MODIFY-WRITE byte.orword,halfword,full—

andwordhalfThebits.parity4andbits32havingasidentifiediswordfullThe
the),SA00andSA01(0and1bitsaddressbycontrolledisaddressingbyte

byteand),SHALF,SUHALFP/N(wordhalfforsignalscontrol
5-2.TableSee).SBYTE,SUBYTEP/N(

DefinitionsWordandByte,Bit,Data5-2.Table

DEFINITIONLENGTHDATA

BITSDATASA00SA01SBYTESHALFDEFINITION

31-000011WORDFULL
31-160010WORD(0)HALF
15-000110WORD(1)HALF
31-240001BYTE(0)
23-161001BYTE(1)
15-080101BYTE(2)
07-001101BYTE(3)

aWhenbyte.valideachonparityevenwithpassedismasterbusafromData
SDP0bitParitybyte(s).thatwithpassedisparityoddinvalid,isbyte(s)

SDP3-1bitsparityremainingthewith0byteoverparitytocorresponds
3-1.bytestherepresenting

quad),SWRT(readsandwritesdefiningfornecessaryarecommandsOther
maintenancestoreand),SRMW(read-modify-writes),SQUAD(transfersword

signals.commandtheacrossprovidedisbitparityevenAn).SMAINT(access
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signalsCommandBus.UpdateandMASBthetoinvisibleisControlDRAMThe
controller.DRAMthetoinformationprovidetobusestheseacrosspassedare

isdeviceASIC)MCERT(TestandRegulationErrorwithControllerMemoryA
MHz33atrunsdeviceMCERTThefunctions.memoryseveralperformtoused

toCCtherequiresdeviceMCERTTheDRAMs.thetosignalsinputprovideto
toaccessgaincanCCThemode.controltheforregisters17toupprogram

mode.maintenancetheinmapaddressexpandedanthroughregistersthese
The).DP(dataand)MC(controloperation:ofmodestwohasdeviceThe

checking,parityEDC,refresh,control,DRAMtheforusedisdeviceMCERT
deviceMCERTThepack.MMtheonfunctionsuppowerandtest,memory
Additionalcomponents.discretebyrequiredbewouldthatareaboardreduces
wordonaddressesdeviceMCERTthebecauseneededischeckingparity

are1and0bitswhere3byteaffectsThisparity.evenassumesandboundaries
used.not

following:thedeterminemodeMCtheinRegisters

interval/generationRefresh

lengthmodePage

checkingandselectionparityaddressOdd/even

statusandindication,faultaddressing,size,definition,Bank

refreshandreadsduringscrubbingMemory

statusError

).timesholdandset-up,widths,pulse(definitionsignalDRAM

First-OutFirst-InaddressanddataprogrammableahasdeviceMCERTThe
areflag–1fullaandfullAentries.fourofdepthmaximumaproviding(FIFO),

frommasterbustheholdtotransferswordquadinuseforprogrammablealso
alsoThisBus.UpdateorMASBtheoninformationdata/addressmoreputting

Accessesaddresses.columnandrowthetoaheadlooktodevicetheenables
fulltwobewouldwhatshortentodevicetheallowaddressesconsecutiveto
leaveandprechargetheremoveis,that(accesssinglelongatocyclesaccess

addresscolumnnewwithconsecutivelylowCASbringingwhilelowRAS
).information

ScrubbingRefresh/Error

RASAndevices.DRAMofnaturethetoduerequiredisfunctionrefreshThe
error(performedcorrectingandcheckingerrorwithusediscyclerefreshonly

columns11androws11withconfiguredDRAM4-bitby4-MbThe).scrubbing
ofraterefreshaprovidesMCERTThemilliseconds.32inrefreshK2arequires

inrefreshDRAMfullaperformingrows,2048theformicroseconds15.3
tousedaretimerwatchdogaandcounteraddressAnmilliseconds.31.33

refreshfirsttheIfframe.timerequiredtheinrefreshedisroweachensure
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Ifrequested.isrefreshsecondareset,requesttheandperformednotisrequest
refreshtwodoesandoperationitsabortscontrollerthebusy,stilliscontrollerthe

deviceMCERTtheinlatchedandsetisflagerrorabortAnsequentially.cycles
MCERTthefromoutputissignalerrorgeneralAmode.controltheinrunning

error.thesignaltodevice

thedevices,DRAMthecontroller,DRAMtheinterfacesfunctionrefreshThe
toinvisibleisfunctionrefreshTheCCs.thetoreportingerrorandfunction,EDC

CCs.thetoreportingrequiresandoccurserroranunlesssystemtheofrestthe

using)MCERT(circuitrycontrolDRAMthebyperformedisrefresharrayMemory
automaticlatch,addresserrorandcounteraddressantimer,internalan

errorsbitmultipleandsingleofreportingerroranderrors,bitsingleofcorrection
tointernalarefunctionsscrubbingrefresh/errorThefunction.scrubtheduring
ofconnectionthethroughaccomplishedarefunctionsThedevice.MCERTthe
theinoneandrefreshtheperformingmode,MCtheinonedevices;MCERTtwo

16-MBallonrefreshonlyRASwillhardwareThechecking.errorformodeDP
thetocontinueandindividuallybank16-MBeachscruberrorbutincrements,

bank.16-MBnext

Update/Arbitration

ofimagemirroramaintaintodesigntolerantfaultinusedisfunctionupdateThe
performedisUpdatestandby.inisitifover,switchforsideothertheonmemory

athenCC,thebycontrollednotiswritetheWhenwritten.isDRAMthewhen
cache.theinvalidatetoCCthetosentis)CAINVL0(signal

theondoneisArbitrationchangeable.softwareisfunctionarbitrationThe
CC,theareTheseBus.UpdateandMASBthetoaccesshavewhichdevices
).1EXand0EX(slotsExpansiontwotheandCU,otherthe1,DMA0,DMA

Ifrequester.buspossibleeachtoprioritiessettosoftwareallowsfunctionThe
apriority,samethewithbustheforaskingarerequestersmoreortwo
followedaccess,CUotherispriorityhighestTheused.isschemeround-robin

access.CC‘‘my’’by

forBusUpdatetheandMASBtheusefunctionsarbitrationandupdatetheBoth
memorytheupmakethatsignalsofsetahasdeviceEachaccesses.memory

andStrobe,DataDbus,Abus,Go,StorearesignalsTheseprotocol.access
providetoarbitratesrequests,acceptshardwarefunctionalTheComplete.Store

andenablesdataandaddressprovidesthenaccess,requesterspossiblesixthe
logiccontrolmemorytheinformscircuitarbitrationThesignals.completecycle

started.hasaccessmemoryathat

themasters,busareCUothertheorslots,ExpansionDMAs,theWhen
orwriteafor)CAINVL0(signalinvalidatecacheaprovidescircuitryarbitration

oninvalidatednotisCUothertheincacheThecycles.read-modify-write
side.activethefrommemorytoupdates
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ReportingandCorrection,Detection,Error

throughflowtheuses)EDC(CorrectionandDetectionErrorarrayMemory
anddeviceEDCthethroughflowsdatathewrite,wordaDuringmethod.

Theoutput.aredatatheonalgorithmanthroughderivedbitscheckseven
datatherequestedisreadwordaWhenDRAM.instoredthenarebits39
arebitsSyndromeerrors.forchecktodeviceEDCthetosentis)bits39(

detected,iserrorbitsingleaIferror.inbitsmultipleorbitthedefinetocreated
iserrorbitmultipleaIfreported.andflaggederroranandcorrectedisdata

andflaggediserrorbitmultipleaandcorrectednotisdataencountered,
theviareadbecanandlatchediserrortheoftimetheataddressThereported.

device.MCERTtheofaddressingmaintenance

DRAMinaddressthatfromreadaoccur,cycleswritewordhalforbyteWhen
createthendata,newthewithitoverlayanddatanon-modifiedtheextractmust

memory.inplacedaredataofbits39theNowbits.checknew

andwrites,reads,forcircuitryfunctioncontrolthetointerfacesfunctionEDCThe
andBusStoreMaintheviaCCMytogowhicherrorsreportsalsoItrefreshes.

MainthefromandtoarepathsdataTheBus.UpdatetheviaCCOthertheto
DRAM.thefromandtoandBusStore

isItpack.memorytheonfunctionEDCtheforusedalsoisdeviceMCERTThe
Thefunctions.controlDRAMtheforuseddeviceMCERTotherthetoconnected

thegivenerrorsbitsingleidentifytoalgorithmhammingbitsevenausesdevice
correctionThecorrected.notbutidentifiedareerrorsbitMultiplebits.syndrome

indatagoodprovidingandregisterstemporaryusinginternallydoneisdataof
queue.datareadthe

stopacausecanseverityTheirCC.thetoerrorsoftypesfivereportsMMThe
typeserrorfiveTheoccurs.erroranwhenlatchedisaddressTheswitch.and

follows:asare

MYSERA 6.bitRegisterErrorCCdetected.errorparityAddress

MYSERB 23bitRegisterErrorCCrange.ofoutAddress

MYSERC andStop8,bitRegisterErrorCCerror.databitMultiple
Switch.

MYSERD bitSingle20,bitRegisterErrorCCerror.databitSingle
error.bitmultipleforSwitchandStoporcorrectable

OSTIMEOUT ErrorCC).microseconds5.6(timeoutaccessStoreOther
15.bitRegister

thewithendedandsignal‘‘go’’thebystartedtimeoutaisOSTIMEOUT
formemoryCU’sthewatchesthattimeracontainsCCThesignal.‘‘complete’’

ErrorCCinlocatedisandMYTIMEOUTthecalledisItcompletion.cycle
7.bitRegister
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0,DMAtogosignalsTheseMASB.thetobelongsignalsMYSER(A,B,C,D)The
theand),CSU(controlcachethe1,and0)SREGs(RegistersSpecial1,DMA

MythefeedspackcircuitmemoryactiveThe).SAI(InterfaceAddressStore
].SUUERR(A,B,C,D)[BusUpdatethethroughstoreotherthetoERrorsStore

StoreMy].OTSER(A,B,C,D)[SREGitstosignalsthesepassesstoreotherThe
thetothemsendsand]SUOER(A,B,C,D)[ErrorsStoreOtherthereceivesalso

].OSTER(A,B,C,D)[SREGs

Circuit)SLFID(Self-Identification

to)CC(ControlCentralaformeanstheprovidescircuit)SLFID(Self-IDThe
andissue,version,(informationidentificationforpackcircuitMMtheinterrogate

packcircuitotherthefromindependentlyoperatescircuitThe).forthso
functions.

circuitthewithbusSLFIDtheinterfacetotransceiversofconsistscircuitryThe
registeraddressanpack,circuittheofaddressbustheiswhichfieldIDanpack,

thetofieldIDthecomparetocomparatoraaddress,busincomingthestoreto
whichPROMaaddress,PROMthegeneratetocounterbinaryaaddress,bus

logic.andinterfaceleadcontroltheandinformationIDpackcircuitthecontains

InterfaceScanBoundary

BSprimarytheviaispackcircuitMMthetointerface)BS(ScanBoundaryThe
Allcomponents.)diagnose(testtousedbusserialaisbusBSThebus.

CC.thebycontrolledarefunctionsscanboundary

ChannelMaintenanceBackup

processor-to-secondaisChannelMaintenance)emergencyor(BackupThe
whenusedChannelMaintenanceBackupThelink.communicationsprocessor

necessaryisitwhenorfunctionalnoteitherischannelmaintenanceregularthe
BackupTheprocessor.othertheresetmaintenancetoprocessoractivethefor
PointPulsefromoutputsThesignals.fourofconsistsChannelMaintenance

theinlogictoconnectedareprocessoreachin15and14bits)PPR(Register
pointspulsetheroutingbymadeareconnectionssignalTheprocessor.other

KLW48,KLW40,KLW32,(packcircuitMMthetopackcircuitKLW31thefrom
toconvertedaresignalslogicthepack,circuitMMtheAt).KLW128orKLW64,

thebetweencableupdatetheofpartasincludedandsignalsdifferential
theinsignalsfourthecarrytousedarewireseightTherefore,processors.

theisChannelMaintenanceBackuptheofsidetransmittingTheBus.Update
StatusHardwaretheincludesendreceivingThe).PPR(RegisterPointPulse

logic.resettheand),SSR(RegisterStatusSystem),HSR(Register
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ManualReferenceHardware
EXandUC,DSCH,DMA,MASU,MAS,DescriptionsFunctionalUnitControl

thefrom)PPR15andPPR14(15and14pointspulse5-2,FigureinshownAs
StatusHardwarethetoPDISB0andPDISA0signalsasincomeprocessorother

togoalsoThey9.and8bitsHSRasregisteredaretheywhere)HSR(Register
thedisablewillsequencescertaininPDISB0andPDISA0Pulsinglogic.reset

processor,thedisableToreset.toitcausethenandprocessorreceiving
SSRsetalsowillactionThissequence.inpulsedarePDISB0andPDISA0

thenPDISA0,aispulsenexttheIfprocessor.thattoinhibitedisIOand30,bit
writingbyactivatedarepulsesThereset.maintenanceadowillprocessorthat

thebydoneisThisprocessor.activetheinPPR15andPPR14tosequentially
regulartheandprocessorothertheresettovitaldeemsitwhensoftware

working.notbetodeterminedischannelmaintenance

PPR14

PPR15

PPR14

PPR15

PDISA0

PDISB0

P/O UPDATE BUS

SSR30
HSR8
HSR9

MRF LOGIC

SSR30
HSR8
HSR9

MRF LOGIC

PDISA0

PDISB0

PPR14

PPR15

PPR14

PPR15

KLW31 KLW32 KLW31KLW32

CENTRAL CONTROL  0  (CC 0) CENTRAL CONTROL  1  (CC 1)

DiagramBlockFunctionalChannelMaintenanceBackup5-2.Figure
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and)DMA(AccessMemoryDirect
)DSCH(ChannelSerialDual

The).KBN15(packcircuitDMAtheofdiagramblockfunctionalais5-3Figure
aFor).packscircuitKBN15(unitsDMAC/DSCHtwosupportscomputer3B21D

theandMASB,bus,)CCIO(Input/OutputControlCentraltheofdescription
4.Chapterinsection)’’CC(Control‘‘Centraltheseebus,)BS(ScanBoundary

)KBN15(packcircuitChannelSerialDualandAccessMemoryDirectThe
allowsItmemory.mainanddevicesperipheralbetweendatatransfers

The).CC(ControlCentraltheanddevicesperipheralbetweenI/Oprogrammed
I/OfourandcontrolleraccessmemorydirectoneofconsistsDMAC/DSCH

aTherefore,devices.peripheralfoursupportschannelI/OEachchannels.
devices.peripheral16supportsDMAC

follows:asare)packcircuitDMA(DMAC/DSCHtheoffunctionsspecificThe

MASB.theviamemorymainthewithInterfaces

Diskthein)DDSBS(SelectorBusSerialDualDuplexthewithInterfaces
applicationand),IOP(ProcessorInput/Output),DFC(ControllerFile

interface.DSCHthethroughperipherals

aintoDDSBSthefromreceiveddataofstreamsserialdualtheConverts
format.parallel)bitsparity4andbitsdata32(36-bit

DMAandrequests,setupDMAinterrupts,thearbitratesandDecodes
peripheralthefrominterfaceDSCHtheacrossreceivedrequeststransfer

devices.

todevicesperipheralthebyusedaddressesvirtualtheTranslates
memory.mainthebyusedaddressesphysical

data(3236-bitfullasdevicesperipheralthefromandtodataTransfers
blocks.word36-bitsixteenasorwordsbits)parity4andbits

performsCCThebus.CCIOthethroughCCthewithInterfaces
channels,theDMAC,thetooperations)PIO(Input/OutputProgrammed

interface.thisthroughdevicesperipheraltheand
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DIRECT MEMORY ACCESS (DMA) CIRCUIT PACK (KBN15)

CCIO BUS MAIN STORE BUS (MASB)

COMMAND
AND CONTROL (15)

DATA (32)
AND
PARITY (4)

ADDRESS (29)
AND
PARITY (4)

64

20-MHz
CLOCK

BUFFERS BUFFERS
DATA

TRANSCEIVER

ADDRESS
REGISTER/

TRANSCEIVER

RESISTORS

DMAC

CONTROL CCIO
INTERFACE

STORE
INTERFACE

DMAC RAM
CHANNEL
PRIORITY

INTERFACE

POWER
CONTROL (3)

QUAD WORD (1)

DMAID (1)

MULTIPLEXED
ADDRESS/DATA
BUS (36)

BOUNDARY SCAN (BS) BUS

PROM
ADDRESS (10)

PROM
DATA
(40)

TEST
ACCESS

PORT

SELF-ID

BUFFERSCHANNEL 0 CHANNEL/
DMAC

INTERFACE

DATA
BUFFER

PARALLEL-
SERIAL/
SERIAL-

PARALLEL
CONVERTER

CHANNEL 1,
CHANNEL 2,
AND
CHANNEL 3

REQUESTS (4)

CLOCK
IN (1)

RS-422
RECEIVERS

0

3
RS-422

DRIVERS

0

3

CONTROL
(4)

DEVICE
ADDRESS
OUT

DATA
OUT

CLOCK
OUT (1)

DATA
IN

2-WAY
TRISTATE

BUS (2)

CONTROL
LOGIC

GROUND
FOR
CABLE
SHIELD

(12 INTERFACE LEADS PER SERIAL DEVICE)

DSCH INTERFACE

DMA/DSCH ASIC
BOUNDARY

DiagramBlockFunctional)DMA(AccessMemoryDirect5-3.Figure
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TransfersMemoryDirect

MASBcomputer3B21DtheimplementsInterfaceMemoryMainDMACThe
theandDSCHsthebetweentransferswordquadandfullcontrolsandprotocol

36-bitfullasMemoryMainfromandtodatatransfersDMACTheMemory.Main
inMemoryMainthefromandtodatatransferalsocanDMACThewords.

transferwordquadadotowhendeterminesDMACThewords.fourofgroups
address.theofalignmentwordquadthecheckingby

)DMAC(ControllerAccessMemoryDirect

andcontroltheprovidesPROMmicrocodeditswithASICDMAC/DSCHThe
ChannelSerialDualtheandinterface,MASBinterface,CCIOtheforsequencing

aspartitionsfunctionalfiveintodividedisASICDMAC/DSCHTheinterfaces.
follows:

InterfaceCCIO1.

InterfaceMemoryMain2.

Control3.

LogicPriorityDevice4.

Interface.Channel5.

associateditsandcontrollermicroprogramaofconsistslogicControlDMACThe
functionalothertheanditselfoftimingandsequencingthecontrolswhichlogic

thatlogicrequestthecontainsalsologicControlTheASIC.thewithinpartitions
DMAC.forrequestsCCandchannelDSCHthearbitrates

thefromrequestsserviceDMAthearbitratesLogicPriorityDeviceThe
devices.peripheral

data,oftransferthecontrolwhichDSCHsfourofconsistsInterfaceChannelThe
DMAC.theanddevicesperipheralthebetweenrequestsandstatuscommands,

devices.peripheralfourtoupsupportsDSCHEach

PROM

widebit40Thedeep.K8andwidebits40is)PROMmicrocoded(PROMThe
PROM.thefromoutput

follows:asfields12intodividedarebits40The

information.controlDSCHprovide08-00Bits1.

information.pointpulseprovide13-09Bits2.
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).assignedisfunctionno(14Bit3.

registers.destinationtheidentify18-15Bits4.

four-waythecontainsalsoandregisterssourcetheidentify22-19Bits5.
enables.branch

access.RAMindicates23Bit6.

conditions.branchindicate27-24Bits7.

bit.checksequencer(ROM)MemoryOnlyReadcleartheis28Bit8.

bit.controlincrementtheis29Bit9.

checking.paritybusinternalenables30Bit10.

instructions.device2910thecontain34-31Bits11.

theupmakewhichbytes5theacrossbitsparity5thecontain39-35Bits12.
word.bit40

Clock20-MHz

ASICDMAC/DSCHtheforstreamclockprimarytheprovidesclock20-MHzThe
divide-by-2aandoscillator40-MHzaofconsistsItPROM.microcodedtheand

circuit.

InterfaceCCIO

bustristateandbuffersofsetaispackcircuittheoninterfaceCCIOThe
theandbusCCIOthebetweensignalsinterfacetousedarethattransceivers

DMAC/DSCH.

InterfaceBusStoreMain

bustristate36-bittheinterfacespackcircuittheoncircuitryinterfaceMASBThe
DataStoreMain36-bitaandBusAddressStoreMain32-bitatoASICthefrom
parity4andbitsaddress28(addressStoreMainthemultiplexesASICTheBus.
bus.tristatebit32thefromandto)bitsparity4andbitsdata32(dataand)bits
bits.parityitswithaddressthestoretopackcircuittheonprovidedisregisterA
bus.tristateStoreMainthetoregisteraddresstheinterface)32(driversTristate
inupsetbeenhasaddresstheAfterASIC.thetointernalisregisterdataThe

Thebus.tristate36-bitthetogatedisregisterdatatheregister,addressthe
datatheinterfacetransceiverstristate36ofsetAtransferred.bethencandata

MASB.tristate36-bitthetoregister
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InterfaceDSCH

peripheralfourinterfacecanchannelEachDSCHs.independentfourareThere
complementaryThetime.aatchanneleachondeviceoneonlybutdevices,

thecalledisDSCHthewithcommunicateswhichdeviceperipheraltheincircuit
halfainoperateDDSBSandDSCHTheSelector.BusSerialDualDuplex

transmission,eachInreceiving.andsendingbetweenalternatingmode,duplex
datahighcalledstreams18-bittwosendingbysimultaneouslysentare36-bits

theiroverdevicesperipheralbyinitiatedareserviceforRequestsdata.lowand
RS-422withimplementedislinkcablephysicalThelead.requestdedicated

receivers.anddrivers

theandchannelsI/ODMAthebetweeninterfacetheisinterfaceDSCHThe
ofconsistsinterfaceDSCHTheIOPs.andDFCsassuchdevices,peripheral

DuplextheandDMAC/DSCHthebetweenpasswhichsignalsdifferentialfive
follows:as),DDSBS(SelectorBusSerialDual

DATAHIGH half-wordhightheoftransmissionserialtheforusedSignal
word.data32-biteachof

DATALOW half-wordlowtheoftransmissionserialtheforusedSignal
word.data32-biteachof

CLOCKTRANSMIT
thetochannelI/OthebytransmittedsignalclockA

device.peripheral

CLOCKRECEIVE
thefromchannelI/OthebyreceivedsignalclockA

device.peripheral

REQUEST torequeststransmittodeviceperipheralthebyusedSignal
DMArequests:oftypesthreeareTherechannel.I/Othe

setupDMATheInterrupt.andsetup,DMAtransfer,
virtualawantsdeviceperipheralthewhenusedisrequest

Theaddress.physicalatotranslatedaddressmemory
deviceperipheralthewhenusedisrequesttransferDMA

requestInterruptThememory.mainaccesstowants
DMAC/DSCHthefromCCthetointerruptansends

interface.CCIOtheoverunit)KBN15(
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Circuit)SLFID(Self-Identification

interrogateto)CC(ControlCentralaformeanstheprovidescircuitSLFIDThe
).forthsoandissue,version,(informationidentificationforpackcircuitDMAthe

ASIC.DMAC/DSCHthefromindependentlyoperatescircuitThe

circuitthewithbusSLFIDtheinterfacetotransceiversofconsistscircuitryThe
registeraddressanpack,circuittheofaddressbustheiswhichfieldIDanpack,

thetofieldIDthecomparetocomparatoraaddress,busincomingthestoreto
whichPROMaaddress,PROMthegeneratetocounterbinaryaaddress,bus

logic.andinterfaceleadcontroltheandinformationIDpackcircuitthecontains

InterfaceScanBoundary

BSprimarytheviaispackcircuitDMAthetointerface)BS(ScanBoundaryThe
Allcomponents.)diagnose(testtousedbusserialaisbusBSThebus.

CC.thebycontrolledarefunctionsscanboundary

GroupControlMiscellaneous

StrapInhibitWordQuad

theWhentransfers.wordquaddisablingforbackplanetheonprovidedispinA
transfers.wordsingleinresulttransferswordquadforrequestsgroundedispin

StrapIdentificationDMA

whichpositionbackplane1DMAtheinpininputanonprovidedisgroundA
powerthetogroundaprovidesalsoandASICthetoidentitycardtheprovides

Theslot.backplane1DMAtheininsertedispackcircuitDMAawhencontroller
alarmangeneratetowhetherdecidetoitallowscontrollerpowerthetoground

ifgeneratedisalarmanis,Thatinstalled.notissupplypowerBthebecause
isalarmNoinstalled.notissupplypowerBtheandinstalledis1DMA

installed.notissupplypowerBtheandinstallednotis1DMAifgenerated

ResistorProgrammingPower

sometoshortedoropenareresistorprogrammingpowerthefromleadstheIf
notwillpackcircuitDMAthewithassociatedsupplypowerthecircuit,other

power.supply
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)UC(CircuitUtility

GRASPthewithalong),UN379(packcircuit)UC(CircuitUtilityoptionalThe
mainorcache(MemoryMainandCCthebetweenoperationsmonitorssoftware,

ais5-4Figuretesting.anddebuggingprogramofpurposethefor)store
UC.theofdiagramblockfunctionalhigh-level

memorymainandreadsmemorymainbothmonitorcircuitsmatcherUCThe
becanUCTheaddresses.physicalorvirtualbothcomparecanandwrites

severalonorconditionuniqueoneonprocessortheinterrupttoconfigured
states.program

changesprocessandtransfersprogrambothrecordscircuitryTransfer-traceThe
programdirectincludetransfersProgram].changes)UID(IDentificationUtility[

interruptto/fromtransfersandsubroutines,fromreturnsandto,callstransfers,
changesexecutionprogramtimeeachrecordedarechangesProcessroutines.

withHistoryDataoraloneHistoryDataanother.toprocessonefrom
Memory.TracethebyrecordedbecanTraceTransferProgramSimultaneous

UC:thebyprovidedarefunctionsfollowingThe

AddressData,Addresses,PhysicalorVirtualonmatchandCompare
Fetch,InstructionRead/Write,(AccessMemory),MatchBlock(Range

).ChangeUID(TransferProcessand),forthsoand

ormatcheranyfrominputacceptcanwhichprovidedaretriggersFour
interrupt.angenerateandmatchersofcombination

outputs.FunctionTriggerthebycontrolledisrecordingMemoryTrace
aduringrecordhalt,toordereduntilrecordcanMemoryTraceThe

full.untilrecordoroutputs,triggerbydefinedwindow

InHistory.DatarecordandmonitortoconfiguredbecanMemoryTrace
recorded.areaddressprogramandaddressdatadata,themodethis

andFROMtherecordandmonitortoconfiguredbecanMemoryTrace
Changes,UIDTransfers,ProgramofvaluesUIDandaddressesTO

programtheseofanyaddition,InReturns.FunctionandCalls,Function
Trace.HistoryDatawithsimultaneouslyusedbecanmodestrace
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UTILITY CIRCUIT (UC)
CIRCUIT PACK (UN379)

BOUNDARY SCAN (BS) BUS

CACHE ADDRESS BUS

MAIN STORE BUS

BIDIRECTIONAL
GATING BUS (BGB)

INTERNAL DATA BUS
[DATB(31-00)]

SAR(27-11) CD(31-00)CA(10-00)
CA(27-11)

DATA MATCHER
LOGIC

BGB
INPUT/OUTPUT

INTERFACE

ADDRESS MATCHER
AND

ADDRESS BLOCK
MATCHER LOGIC

ACCESS
MATCHER

LOGIC

TRACE
MEMORY

TRIGGER
LOGIC

BGB AND ACCESS
CONTROL LOGIC

TEST
ACCESS

PORT

CACHE DATA BUS

UID MAP
AND

UID MATCHER
LOGIC

ACCESS CONTROLS

TO/FROM
CENTRAL
CONTROL

(CC)
CIRCUIT

PACK
(KLW31)

SELF-ID
DATA

ADDRESS

BGB(31-00)

.

DiagramBlockFunctional)UC(CircuitUtility5-4.Figure
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)DATB(BusDataInternalUC

connectsDATBTheDATB.asdesignatedisUCtheinBusDataInternalThe
providesbus32-bitThisUC.theindestinationsandsourcesdatavariousthe
BGB.theviaUCthefromresultsreadtoandUCtheprogramtomeansthe

InterfaceInput/OutputBGB

forpackcircuitUCtheprogramtousedis)BGB(BusGatingBidirectionalThe
memorytracereadtousedalsoisBGBTheoperations.andconditionsspecific

).DATB(BusDataInternalUCtheviapackcircuitUCthefromdatastatusand

LogicInputDataandAddressMatcher

DataandMatcher,BlockAddressMatcher,AddresstheforlogicinputThe
possibleandmatchingforusewillUCthethatdatatheacceptsMatcher
Physical),SAR[27-11](AddressVirtualtheincludesdataThistriggering.

andHALF,WRT,FTCH,and),CD[31-00](DataCache),CA[27-00](Address
DataCacheand)CA[27-00]SAR[27-11],(DataAddressTheBYTE.

tolatchestransparentwithpackcircuitCCtheonbufferedis)CD[31-00](
thebyprovidedsignalabydoneislatchthisofEnablingtime.holdprovide

Interface.Store

theatsignalsBYTEandHALF,WRT,FTCH,storesCounter/LatchAccessThe
DataTheACCCK1.byclockedislatchThisaccess.storeeachofbeginning

DATCK1.byclockedislatchThisBus.DataCachethestoresCounter/Latch
AddresstheofoutputthebyprovidedisCounter/LatchAddressthetoInput
Virtualor)CA[27-11](addressphysicaltheeithermultiplexeswhichMUX

arebits11lowerThelatch.theofbits17uppertheinto)SAR[27-11](Address
).CA[10-00](offsetAddressPhysicalthebydriven

matcherstheprogrammingforcountersasconfiguredbecanlatchesthreeAll
zeroslogicaltolatchestheclearcanCCThepack.circuitUCthetestingforand

reached.isvaluedesiredtheuntilcounter/latchestheincrementthenand
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LogicMatcher

providescircuitmatcherEachcircuits.matcherfiveincludeslogicmatcherThe
circuits.triggerfourtheofeachdrivethatoutputs

tomatchersfourasconfiguredRAM16-bitby256ausesMatcherDataThe
Counter/Latch.Datathefromoutputpatterndataanymatch

tomatchersfourasconfiguredRAM16-bitby256ausesMatcherAddressThe
Counter/Latch.Addressthefromoutputpatternaddressanymatch

typeaccessanyonmatchtoRAM4-bitby16ausesMatcherAccessThe
).BYTE0orHALF0,WRT0,FTCH0,(

byoutputvaluesUIDonmatchtoRAM12-bitby256ausesMatcherUIDThe
Map.UIDthe

TheRAMs.16-bitby256fourcontaineachcircuitsMatcherBlockAddressThe
theindatathewhetherdetectswhichlogictoconnectedareoutputsRAM

matcherthebyindicatedrangeaddressthewithinisCounter/LatchAddress
programming.

Map)UID(IDentificationUtility

addressedRAM24-bitbyeight-wordanaisMap)UID(IDentificationUtilityThe
bitsthreeTheseTAA(10-08).bitsselect)ATB(BlockTranslationAddresstheby

UIDthetovaluesUIDnewwritesMicrocodeUID.processcurrenttheindicate
isBRANCH0(occursaccessnonsequentialaWhenBGBPP(2)0.usingMap

indicationAnvalue.oldthetocomparedisTAA(10-08)ofvaluenewthe),active
triggeraifdecideswhichLogicTriggerthetooutputischangeUIDanyof

enabled.beshouldfunction

LogicTrigger

theinBGBtheviaprogrammedconditionstriggerthestoresLogicTriggerThe
allfromoutputsacceptsLogicTriggerthemode,‘‘run’’theInmode.‘‘freeze’’

programmedthetooutputscircuitmatcherthecomparesandcircuitsmatcher
appropriatetheactivatesLogicTriggerthemade,arematchesWhenconditions.

recording.MemoryTracethecontrolsthatLogicControlthetooutputtrigger
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MemoryTrace

theunder)StoreMainorCache(accessesstorerecordsMemoryTraceThe
97-bitbyK16aofconsistsItcircuitry.ControlAccessandTriggertheofcontrol

variousinstoredisdataotherandvalues,UIDdata,Address,RAM.
programming.generatedGRASPtheondependingcombinations

InterruptCircuitUtility

whensignal,ThisUTLINT0.calledsignalinterruptCCageneratesUCThe
toCCtheallowsThisfull.isMemoryTraceUCthethatCCthetellsactive,

operationsmonitorlongernocanUCthethatGRASPviausertheinform
Memory.MainandCCthebetween

CircuitSelf-Identification

to)CC(ControlCentralaformeanstheprovidescircuit)SLFID(Self-IDThe
andissue,version,(informationidentificationforpackcircuitUCtheinterrogate

functions.UCotherthefromindependentlyoperatescircuitSLFIDThe).forthso

ahavenotwillpackcircuitUCtheandcomputer3B21DtheofreleaseinitialThe
circuitsSLFIDpackcircuitThefeature.self-identificationpackcircuitfunctioning
benotwillcomponentsthehowever,packs;circuitnewallintodesignedare

packs.circuittheoninstalled

InterfaceScanBoundary

packcircuitUCthereadtoonlyusedisinterfacebus)BS(ScanBoundaryThe
devicesarraygateNocircuit.Self-IDtheinstoreddataself-identification
pack.circuitUCthebyusedarediagnosticsscanboundarysupporting
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)1EXand0EX(SlotsExpansion

hardwarenewforthatinterfaceanprovide)1EXand0EX(slotsExpansionThe
throughhardwarenewtheaccesstoCCtheforandMAStheaccesstofeatures

MASB.theorbusCCIOthe
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)DFC(ControllerFileDisk 6-1
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TTYMaintenanceUN597orUN583,TN983,
6-14Controller
6-17ControllerLinkDataSynchronousX.25TN1420
6-17NET2-PCLinkSynchronousTN1839

PeripheralMultipurposeUN597andUN583,UN582,
6-17(MPC)Controller

DistributorSignalandScannerUN933orUN33
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PSSDB 6

)DFC(ControllerFileDisk

Smalltheusethatperipheralsconnects)DFC(ControllerFileDiskThe
thewithdrives,tapeanddiskincludewhich(SCSI),InterfaceSystemComputer

FileDiskofconsistsDFCTheChannels.SerialDualAccessMemoryDirect
providesDFCEachconverter.power410AAaandDFCB,(DFCA),AController

UnitControlthetoconnectsDFCThe).Notesee(busesSCSIindependenttwo
blockfunctionalais6-1Figureinterface.(DSCH)ChannelSerialDualthevia

DFC.theofdiagram

follows:asboxes)(dashedinformationofblockssixshows6-1Figure

UN373ainhardwaretherepresentandDFCAcalledareblocksTwo
interface.busSCSItheprovidespackcircuitUN373Thepack.circuit

AdapterHostSCSITN2116theinlogictherepresentsblockDFCBThe
controlsTN2116theTherefore,SCSI-1.supportsthatpackcircuit(HA)

bus.SCSIthe

bysuppliedispowerUN580,theForsupply.powertheisblockfourthThe
ispowerUN580B,theForpack.circuitconverterpower410AAthe

pack.circuitUN580Btheonboard

combinedofconsistswhichpackcircuitUN580theshowsblockfifthThe
thereplacespackcircuitUN580theTherefore,DFCB.andDFCAblocks

pack.circuitoneinpackscircuitTN2116andUN373bothoffunctionality
pack.circuit410AAthebysuppliedispowerthatRemember

aandblocksDFCBandDFCAtheofconsists(UN580B)blocksixthThe
UN580BtheTherefore,pack.circuitUN580Btheonlocatedsupplypower
410AAandTN2116,UN373,theoffunctionalitythereplacespackcircuit

pack.circuitoneinpackscircuit
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SCSI-2interface.50-pinausesthatprotocoltransferdatabyte-wideaisSCSI-1
TheSCSI.‘‘wide’’calledisthatprotocoltransferdatabyte-wide432-bit,ais

supportUN580B)orUN580,orTN2116,and(UN373packscircuitHASCSI
SCSIwide32-bitthesupportpackscircuittheseofNoneonly.SCSI-1,

).SCSI-2(

wereblocksDFCBandDFCAthecomputer,3B21DtheofversionslaterIn
betoDFCtheallowedThisUN580.thecalledpackcircuitsingleaintocombined

(410AA).supplypoweroneand(UN580)packcircuitlogiconewithrealized
previouslyslottheininstallsUN580theUN580,awithequippedisDFCaWhen
becoulditalthoughneeded,notisTN2116theThen,UN373.aforused

harm.anydoingwithoutinstalled

wasversionUN580Bapack,circuitUN580theofreleasetheafterShortly
Thisblocks.supplypowerandDFCB,DFCA,thecombinedthatreleased

inThus,(UN580B).packcircuitlogiconewithrealizedbetoDFCtheallowed
werepackscircuit410AAandTN2116thepack,circuitseriesUN580Bthe

UN580B.thebyreplacedwasUN580orUN373theandeliminated

slottheininstallsUN580BtheUN580B,awithequippedisDFCaWhen
positionpackcircuitunusedanisThereUN580.orUN373aforusedpreviously

UN580B.aofsidesbothon

NOTE:
DFCabyprovidedbusesSCSItwotheforconventionnamingThe

computer3B21DTheB.’’‘‘BUSandA’’‘‘BUSbusesthedesignates
different.arebusesSCSIthefordesignationssystem

0’’‘‘SBUSdesignatedare0DFCbyprovidedBBUSandABUSSCSIThe
2.’’‘‘SBUSand

1’’‘‘SBUSdesignatedare1DFCbyprovidedBBUSandABUSSCSIThe
3.’’‘‘SBUSand

4’’‘‘SBUSdesignatedare2DFCbyprovidedBBUSandABUSSCSIThe
6.’’‘‘SBUSand

aofconsistsItdrives.tapeanddrivesdiskhardthecontrolsDFCSCSIThe
)BIC(ControllerInterfaceBusa),DDSBS(SelectorBusSerialDualDuplex

circuitry.controlpowerandHA,SCSIaCU,thetointerfaceanprovideswhich
SCSIaandsectioncontrolmicroprocessor-basedaparts:twohasHASCSIThe

high-levelAfollows.blocksfunctionaltheseofeachofdescriptionAinterface.
6-1.FigureinshownisDFCtheofdiagramblock

6-2 254-303-1052000January3Issue



ManualReferenceHardware
PSSDBandPC,IOP,DFC,DescriptionsFunctionalDevicePeripheral

)DDSBS(SelectorBusSerialDualDuplex

and)DSCH(ChannelSerialDualthebetweeninterfaceanprovidesDDSBSThe
eachononeDSCHs;twotoconnectswhichDDSBSahasDFCEachHA.SCSI

and0CU(processorduplextheofCUsbothallowsThisprocessor.duplex
areDDSBSaoffunctionsspecificTheperipherals.thetoaccesshaveto)1CU

follows:as

peripheralthewithcommunicatecurrentlycanDSCHwhichselectTo
device.

DSCHthebyusedprotocolbit-streamserialdualthebetweenconvertTo
device’speripheralthebyusedformat)parity4anddata32(36-bittheto

).BIC(ControllerInterfaceBus

dataandgenerationrequestassuchfunctionsmaintenanceprovideTo
testing.diagnosticforloop-around

)BIC(ControllerInterfaceBus

follows:asareBICtheoffunctionsspecificThe

DDSBS.theanddevicesthebetweenpassingdatabufferTo

DMArequests,setupDMAsendtodevicetheallowsthatlogicprovideTo
DMAC.thetorequestsinterruptandrequests,transfer

conditions.errorreportandmonitorTo

Control)HA(AdapterHost

whichdesignmicroprocessor-based32-bit,aisHAtheofportioncontrolThe
portioncontroltheoffunctionsspecificTheautonomously.runtoHAtheallows

follows:asare

memory-mappedincludingHA,theonmemoryallwriteandRead
registers.

ControllerAccessMemoryDirectHAandCPUHAthebetweenArbitrate
microbus.HAtheofcontrolfor)DMAC(

conditions.interruptHandle

HA.thethroughoutresetsgenerateandrequestsresetReceive

dataanddiagnosticson-boardfirmware,operationalformemoryProvide
buffering.

isinterfacethisthatNoteinterface.debuggingRS-232anControl
supported.
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)SCSI(InterfaceSystemComputerSmall
Interface

twobetweentransfersdatacontrolsHAtheofportioninterfaceSCSIThe
theoffunctionsspecificTheHA.theofresttheandbusesSCSIindependent

follows:asareinterfaceSCSI

memoryHAbuses,SCSIthebetweentransfersdatahigh-speedProvide
BIC.theand

).Notesee(protocolsbusSCSI-2andSCSI-1thebothSupport

interface.electricalSCSI-compatibleaProvide

NOTE:
onlypackcircuitHASCSITN2116theandpackcircuitDFCAUN373The

SCSIwide32-bitsupportpackscircuittheseofNeitherSCSI-1.support
).SCSI-2(

ControlPower

supplypowerownitshasthereforeandgroupfaultindependentanisDFCThe
powertheprovidepackscircuitUN580andUN373Theswitch.powerand

function.control

)SLFID(Self-Identification

boundaryand)SLFID(self-identificationaincorporatespackcircuitUN373The
Thebus.scanboundarytheusingdoneisSelf-identificationfunction.scan

returnedispackcircuittheidentifying(ROM)MemoryOnlyReadaofcontents
packcircuitUN373Theaddressed.isROMthewhenbusscanboundarythevia

circuitthehowever,design;packcircuittheofpartarecircuitsself-identification
installed.notarecomponents

Thefunctionality.self-identificationanyhavenotdoespackcircuitUN580The
the(likehoweverUN580B;theonbackputwasfunctionself-identification

installed.notarecomponentscircuittheUN373),

6-4 254-303-1052000January3Issue



ManualReferenceHardware
PSSDBandPC,IOP,DFC,DescriptionsFunctionalDevicePeripheral

POWER
SUPPLY/

CONTROL

    POWER SUPPLY
       (See Note 3)

CONTROL

Note 1: The UN580 combines
             the functions of the
             UN373 and TN2116
             into a single circuit
             pack.

Note 2: The UN580B combines
             the functions of the
             UN373, TN2116, and
             410AA  into a single
             circuit pack.

P/O UN373 DFCA

TN2116 DFCB
SCSI HOST ADAPTER

P/O UN373 DFCA

RS-422
DRIVER/

RECEIVER
DFC

DDSBS/BIC
ASIC

POWER
CONTROL

(CUPS)

SELF-ID

BOUNDARY SCAN
(BS) BUS

RS-422
DRIVER/

RECEIVER

DSCH 0

DSCH 1

CU 0

CU 1

CPU

SRAM

DMAC

EPROM

SCSI
PROTOCOL

CONTROLLER
0

SCSI
PROTOCOL

CONTROLLER
1

SCSI BUS A SCSI BUS B

SCSI DEVICES

MICRO BUS

 UN580 (See Note 1)

 UN580B  (See Note 2)

.

Note 3: For the UN580, power
             is supplied by the
             410AA circuit pack.
             For the UN580B,
             power is onboard the
             circuit pack.

DiagramBlockFunctional)DFC(ControllerFileDisk6-1.Figure
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)IOP(ProcessorInput/Output

OverviewSystemIOP

is0IOP).3IOPthrough0IOP(IOPsfourhavecancomputer3B21DThe
is1IOP19-065.(EQL)LocationEquipmentat0UnitProcessorinequipped

Growththeinequippedis2IOP45-065.EQLat1UnitProcessorinequipped
62-011.EQLatUnitGrowththeinequippedis3IOP11-011.EQLatUnit

communities(PC)ControllerPeripheralfoursupportcanIOPanFunctionally,
16Therefore,controllers.peripheralfoursupportingcommunityeachwith

are1IOPand0IOPIOP.anbysupportedbecandevicesperipheral
3IOPand2IOPslots.PC15toupsupporteach1IOPand0IOPexceptions.
)SPUs(UnitsPeripheralSCSIofequipageTheslots.PC16toupsupporteach

numberthereducesUnitProcessortheinpackscircuitdiskSCSIUN375thelike
ainslotsPCavailableofnumbermaximumtheTherefore,slots.PCavailableof

growtheachofequipageTheequipped.UN375snowith15isUnitProcessor
2.byslotsPCavailableofnumberthereducesSPU

awithequippedalwaysis)PC00(0slot0,CommunityPC1,IOPand0IOPFor
circuit(MTTYC)ControllerTerminalMaintenanceUN597orUN583,TN983,

aforreservedis)PC02(2slot0,CommunityPC1,IOPand0IOPAlso,pack.
pack.circuitDistributorSignalandScannerUN933orUN33D

FunctionsUnitIOP

units.peripheralI/Omedium-speedandlow-forprocessorfront-endaisIOPAn
links,dataasynchronousterminals,asynchronousincludeunitsSuch

maintenanceThedistributors.scanner/signalpointandlinks,datasynchronous
linkdatamaintenanceand),MTTY(terminaldisplaymaintenance),ROP(printer

I/OoflevelintermediateanprovidesIOPTheunits.theseofexamplesare
to),PCs(ControllersPeripheralI/OvarioustheandCUthebetweenprocessing

followingtheperformsIOPTheprocessing.I/Olow-levelhandle
functions:intermediate-level

controllers.peripheralthetoCUthefromcommandsI/ODistributes

CU.thetocontrollersperipheralthefromresponsesbatchesandCollects

aoff-loadingthuscontrollers,peripheralthefrominterruptsConcentrates
CU.thefromburdenprocessingsignificant

Directthewithcontrollersperipheraltheformediationlow-levelPerforms
commands,oftransferthefor)DMAC(ControllerAccessMemory

Store.Maintheto/fromdataandresponses,

tocontrollersperipheraltheofstatusoperationalthereportsandMonitors
CU.the
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fromthempreventtocontrollersperipheraldefective/babblingIsolates
controllers.peripheralotherofperformancetheaffecting

peripheraltheof)serviceofoutorservicein(statusoperationaltheSets
CU.thefromcommandoncontrollers

The).KBN10(packcircuitIOPtheofdiagramblockfunctionalais6-2Figure
blocks:functionalfollowingtheofconsistsIOP

)DDSBS(SelectorBusSerialDualDuplex

)BIC(ControllerInterfaceBus

)PIC(ControllerInterfacePeripheral

).IOMI(InterfaceMicroprocessorInput/Output

sections.followingtheindescribedisareasfunctionaltheseofEach
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INPUT/OUTPUT PROCESSOR (IOP)
CIRCUIT PACK (KBN10)

RS-422
DRIVER/

RECEIVER
DUPLEX DUAL SERIAL BUS

SELECTOR
AND

BUS INTERFACE CONTROLLER
(DDSBS/BIC)

ASIC

PERIPHERAL INTERFACE
CONTROLLER (PIC)

AND
MICROCONTROL STORE (MCS)

INPUT/OUTPUT MICROPROCESSOR
INTERFACE (IOMI) ASIC

TEST
ACCESS

PORT

PERIPHERAL
CONTROLLER
COMMUNITY 0
(PC00-PC03)

PERIPHERAL
CONTROLLER
COMMUNITY 1
(PC10-PC13)

PERIPHERAL
CONTROLLER
COMMUNITY 2
(PC20-PC23)

PERIPHERAL
CONTROLLER
COMMUNITY 3
(PC30-PC33)

CU 0

CU 1

DSCH 0

DSCH 1 RS-422
DRIVER/

RECEIVER

BOUNDARY
SCAN (BS) BUS

INPUT/OUTPUT MICROPROCESSOR INTERFACE (IOMI)

POWER RESET (PWRCLR0)

.

DiagramBlockFunctional(IOP)ProcessorInput/Output6-2.Figure
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)DDSBS(SelectorBusSerialDualDuplex

SerialDualtwotoconnects)DDSBS(SelectorBusSerialDualDuplexThe
allowsThis).processorduplextheofsideeachfromone()DSCH(Channels

asareDDSBSaoffunctionsTheIOP.theaccesstoprocessortheofCUsboth
follows:

peripheralthewithcommunicatecurrentlycanDSCHwhichselectTo
device.

DSCHthebyusedprotocolbit-streamserialdualthebetweenconvertTo
device’speripheralthebyusedformat)parity4anddata32(36-bittheto

).BIC(ControllerInterfaceBus

dataandgenerationrequestassuchfunctionsmaintenanceprovideTo
testing.diagnosticforloop-around

)BIC(ControllerInterfaceBus

DDSBSthebetweeninterfaceanprovides)BIC(ControllerInterfaceBusThe
BICtheoffunctionsspecificThe).PIC(ControllerInterfacePeripheraltheand

follows:asare

formatdata)bitsparity4anddata32(36-bitthebetweentranslateTo
usedformat)bitsparity2anddata16(18-bittheandDDSBSthebyused

PIC.theby

DDSBS.theandperipheralsIOPthebetweenpassingdatabufferTo

DMArequests,setupDMAsendtodevicetheallowsthatlogicprovideTo
DMAC.thetorequestsinterruptandrequeststransfer

conditions.errorreportandmonitorTo

)PIC(ControllerInterfacePeripheral

IOPtheofunitprocessingcentraltheis)PIC(ControllerInterfacePeripheralThe
offunctionsspecificTheCU.thefromautonomouslyruntoIOPtheallowswhich

follows:asarePICthe

softwareIOPtheholdsthat)MCS(StoreMicroControltheprovideTo

BICtheandperipheralsIOPthebetweentransfersdatacontrolTo

registersandmemoryIOPallwriteandreadTo

interrupts.handleTo
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)IOMI(InterfaceMicroprocessorInput/Output

toupwithPICtheconnects)IOMI(InterfaceMicroprocessorInput/OutputThe
cancommunityPCEach).PCs(ControllersPeripheralofcommunitiesfour

follows:asareIOMItheoffunctionsThePCs.fourtoupcontain

PCs.8-bittheandPIC16-bitthebetweeninterfaceanasAct

service.toPCwhichselecttoPICtheformechanismaProvide

interrupt,error,(leadsrequestthreeviaIOMIthewithcommunicatesPCEach
Eachlead.selectPCaandlead,acknowledgesignalcontrola),serviceand
memory16-bitabus,databitparity1plus8-bitansharePCsfourofcommunity

signals.controlcontainingbus8-bitanandbus,address

loadswhichoperationDMAaperformsIOPthePC,awithcommunicateTo
usesIOPThePC.theonlocated)DPM(MemoryDual-Portaintoinformation
theOnlycommunicate.towhichwithPCthechoosetoregisterselectPCthe

registers.othertheinloadedinformationthetorespondsselectedisthatPC
theintoloadedisaccesstowantsIOPthethataddressDPMThe

demultiplexerAcounter.)MPMADD(AddressMemoryMicroprocessor
appropriatethetoaddress16-bitthisroutesregisterselectPCthebycontrolled

PC.

arePCthetotransferredbetodataofbits16firsttheoperations,writeDPMFor
selectPCtheAgain,Register.)MPDATA(DataMicroprocessortheintoloaded

selectPCtointerfaceIOPtheWhilePC.properthetodatatheroutesregister
IOPtheTherefore,wide.bits8onlyissidePCtheinterface,16-bitaisregister
bemustaccessestwohowever,access,oneinregisterselectPCtheloadcan

PCs.thetoinformationthissendtomade

MPDATAtheintoloadedisPCthefrominformationtheoperations,readFor
time.aat16-bitsreadcanIOPtheThenoperations.8-bittwoinRegister

Register.ControlPCtheinbitsassertingbyoperationDMAthecontrolsIOPThe
itself,IOPtheoneventscontroltousedarebitsregistercontroltheseofSome

determiningorcounter,MPMADDthedecrementingorincrementingassuch
beingisRegisterMPDATAtheindatatheofbyteloworbytehighthewhether

thetosentisthatbuscontrolaformsignalstheofEightwritten.orread
PC.eachfromsignalsfourreceiveIOPthe),Response(returnInPC.selected

Thesignals.busIOMIthesummarizes6-1Table X theisnamessignalthein
3.or2,1,0,isanddesignatorcommunityPC
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Bus)IOMI(InterfaceMicroprocessorInput/Output6-1.Table

PCIOPDESCRIPTIONTYPESIGNALCATEGORY

DATA DMADX I/OI/Ononinvertedbits,data8Tristate(7-0)1
DMADX I/OI/Obitsdata8forbitparityDataBidirectional81

ADDRESS DMAX INOUTaddressmemory16-bitUnidirectional(15-00)1

SELECT PCSELX INOUT)PCperone(selectPCUnidirectional(3-0)0

CONTROL CINTX INOUTInterruptCommandUnidirectional0
CLRPCX INOUTPCClear0
DMAOCX INOUTCompleteOperationDMA0
DMARDX INOUTReadDMA0
DMARQX INOUTRequestDMA0
DMAWRX INOUTWriteDMS0
RISL8X INOUTIsolatePCReset0
SISL8X INOUTIsolatePCSet0

RESPONSE CSAX OUTIN)PCperone(AcknowledgeSignalControl4-Bit(3-0)0
ERX OUTIN)PCperone(DetectedError(3-0)0
INTX OUTIN)PCperone(RequestInterrupt(3-0)0
SRX OUTIN)PCperone(RequestService(3-0)0

InterfaceScanBoundary

secondarytheviaispackcircuitIOPthetointerface)BS(ScanBoundaryThe
boundarygrowththeviaisandUnitProcessortheinequippedwhenbusBS

usedbusserialaisbusBSTheUnit.Growththeinequippedwhencablescan
bycontrolledarefunctionsscanboundaryAllcomponents.)diagnose(testto

CC.the
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(PC)ControllersPeripheral

controllers:peripheralfollowingthesupportscomputer3B21DThe

Controller.PeripheralTTYTN74B

Controller.PeripheralLinkSynchronousTN75C

Controller.PeripheralLinkDataSynchronousX.25TN82B

[TheController.PeripheralTTYMaintenanceUN597orUN583,TN983,
canthat(MPC)ControllerPeripheralMultipurposeaisUN597orUN583

controllers.]peripheralTN83BandTN983thereplacetousedbe

Controller.PeripheralLinkDataSynchronousX.25TN1420

NET2.-ControllerPeripheralLinkDataSynchronousTN1839

Controller.DistributorSignalandScannerUN933orUN33D

andTN82B,TN75C,TN74B,thereplacetousedbeCan—MPCUN582
port.percostreducedaatpackscircuitTN1839

ControllerTerminalTN74B

twoprovidesthatcontrollerterminalasynchronousanispackcircuitTN74BThe
isItbps.9600and4800,2400,1200,300,atoperatingchannelsRS-232CEIA
ofvarietywideaandcomputerthebetweencommunicationdataprovidetoused

equipment.communicationsserialasynchronous

and6-3,6-2,TablesinshownareTN74theofcapabilitiesthroughputdataThe
6-4.

OutputChannel)ModeCooked(TerminalInteractiveTN746-2.Table

2CHANNEL1CHANNELACTIVE SECONDPERCHARACTERS

RATEBAUDRATEBAUDCHANNELS CONTROLLERPERCHANNELPER

960960—96001

1860930960096002
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Input/OutputChannel)ModeCooked(TerminalInteractiveTN746-3.Table

SECONDPERCHARACTERS
2CHANNEL1CHANNELACTIVE

CONTROLLERPERCHANNELPERRATEBAUDRATEBAUDCHANNELS
Input( + )Output

5960096002 + 1684837

2 1200 1200 5 + 120 250

Note: second.percharacters5israteinputtypistTypical

Input/OutputChannel)ModeRaw(Computer-to-ComputerTN746-4.Table

SECONDPERCHARACTERS
2CHANNEL1CHANNELACTIVE

CONTROLLERPERCHANNELPERRATEBAUDRATEBAUDCHANNELS
Input( + )Maximum()Output

960—96001 + 9600

09600—2 + 960960

480480048002 + 960480

ControllerLinkDataSynchronousTN75C

interfaces2levelX.25independenttwoprovidespackcircuitTN75CThe
tousedisIt0.channelondial-outautomaticwith),1channeland0channel(

machineorcomputers,personalnetworks,switchingpackettointerfacesprovide
compatibleisTN75CThelines.leasedorprivate,dialup,vialinksmachineto

bps,9600atoperatesTN75CThemodems.RS-449EIAandRS-232CEIAwith
twoorbps9600atoperatingchanneloneareconfigurationsTypicalduplex.full

bps.4800atoperatingchannels

CommunicationDataDigitalassuch)BCP(ProtocolByte-ControlhandlesIt
Synchronousassuchprotocolsbit-orientedand)DDCMP(ProtocolMessage

Advancedand),HDLC(ControlLinkDataLevelHigh),SDLC(ControlLinkData
).ADCCP(ProceduresControlCommunicationsData

2000January3Issue254-303-105 6-13
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ControllerLinkDataSynchronousX.25TN82B

thatlinkdataserialhigh-speedsingle,aprovidespackcircuitTN82BThe
high-performanceaprovidetousedisItprotocol.2levelX.25theimplements

dialup,vialinksmachinetomachineornetworksswitchingpackettointerface
EIARS-232C,EIAwithcompatibleisTN82BThelines.leasedorprivate,

modems.V.35CCITTandRS-449,

),SDLC(ControlLinkDataSynchronousassuchprotocolsbit-orientedhandlesIt
CommunicationsDataAdvancedand),HDLC(ControlLinkDataLevelHigh

controlnecessarytheprovideschannelThe).ADCCP(ProceduresControl
toupratesdataforstandardinterfaceRS-232CEIAthemeetthatsignals
ofmaximumatoupandKbps20forinterfaceV.35CCITTandKbps19.2

dataduplex,fullKbps,64oneasoperatecanpackcircuitTN82BTheKbps.64
channel.link

TTYMaintenanceUN597orUN583,TN983,
Controller

ControllerTTYMaintenanceUN597orUN583,TN983,aforreservedisPC00
packcircuitUN597orUN583,TN983,The1.IOPand0IOPin(MTTYC)

thecontrolandmonitortointerfacesRS-422andRS-232Cprovides)6-3Figure(
follows:ascomputer3B21D

localaforusedchannelinput/outputasynchronousRS-232COne
terminals.operatorremoteforportsynchronousoneandterminaloperator

MTTY.theisterminaloperatorlocalThe

OnlyReceivelocaltheforusedchannelinput/outputRS-232COne
).ROP(Printer

universalonetoswitchablearethatchannelsinput/outputRS-422Two
Emergencythewithcommunicationforreceiver-transmitterasynchronous

).EAI(InterfaceAction

thebyusedbemaythatchannelinput/outputRS-232synchronousOne
interface.SCCthesupporttheyifApplication,
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thetoswitchedmanuallyorautomaticallyareMTTYandROPlocalThe
theviachannelinput/outputpackcircuitUN597orUN583,TN983,appropriate

ROPlocalThepack.circuitBufferScanner-DistributorandSwitchPortUN377
(EQLs).LocationsEquipmentdifferentwithbutsamethearecablesMTTYand

ActionEmergencydifferenthavepackscircuitUN597andUN583,TN983,The
Also,(KLW31).packcircuitControlCentralthefromortogoingcablesInterface

arewhichEQLs,samethehavepackscircuitUN597andUN583,TN983,the
1.IOPfor45-094and0IOPfor19-094

pinstwohaveUN597sorUN583swithshippedcurrentlyarethatbackplanesAll
theseofeachatpinTheisolated.045-094-022and19-094-022EQLsatlocated

operate.toUN583/UN597theforisolatedbetohaslocations

NOTE:
olderanonTN983aofplaceinUN597orUN583aretrofittingareyouIf

Rememberisolated.arepinstwothesesuremakemustyoubackplane,
isolated.notpinstwothesewithoperatenotwillUN597orUN583thethat
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MAINTENANCE TTY
CONTROLLER (MTTYC)
CIRCUIT PACK (TN983, UN583, or UN597)

TO/FROM PORT SWITCH AND
SCANNER-DISTRIBUTOR
BUFFER (PSSDB)
CIRCUIT PACK (UN377)

CONTROL
AND INTERFACE

LOGIC

CHANNEL 3

CHANNEL 0

CHANNEL 1

CHANNEL 2

IOMI BUS

PORT 1

PORT 0

RS-232C

RS-232C

EMERGENCY
ACTION
INTERFACE
PORT 0

EMERGENCY
ACTION
INTERFACE
PORT 1

TO/FROM
INPUT/OUTPUT

PROCESSOR
CIRCUIT PACK

(KBN10)

TO/FROM
REMOTE
TERMINAL

TO/FROM
CENTRAL
CONTROL

CIRCUIT
PACK

(KLW31)

.

DiagramBlockFunctionalPackCircuitControllerTTYMaintenanceUN597orUN583,TN983,6-3.Figure
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ControllerLinkDataSynchronousX.25TN1420

thatlinkdataserialhigh-speedsingle,aprovidespackcircuitTN1420The
high-performanceaprovidetousedisItprotocol.2levelX.25theimplements

dialup,vialinksmachinetomachineornetworksswitchingpackettointerface
CCITTandG.703EIAwithcompatibleisTN1420Thelines.leasedorprivate,

modems.V.36

),SDLC(ControlLinkDataSynchronousassuchprotocolsbit-orientedhandlesIt
CommunicationsDataAdvancedand),HDLC(ControlLinkDataLevelHigh

controlnecessarytheprovideschannelThe).ADCCP(ProceduresControl
toupratesdataforstandardinterfaceRS-232CEIAthemeetthatsignals
ofmaximumatoupandKbps20forinterfaceV.36CCITTandKbps19.2

linkdataduplex,fullKbps,64oneasoperatecanTN1420TheKbps.64
channel.

NET2-PCLinkSynchronousTN1839

circuitTN1839thebutpackcircuitTN75thetosimilarispackcircuitTN1839The
twoprovidespackcircuitTN1839Therequirements.NET2themeetspack

automaticwith),1channeland0channel(interfaces2levelX.25independent
switchingpackettointerfacesprovidetousedisIt0.channelondial-out

private,dialup,vialinksmachine-to-machineorcomputers,personalnetworks,
RS-449EIAandRS-232CEIAwithcompatibleisTN1839Thelines.leasedor

configurationsTypicalduplex.fullbps,9600atoperatesTN1839Themodems.
bps.4800atoperatingchannelstwoorbps9600atoperatingchanneloneare

CommunicationDataDigitalassuch)BCP(ProtocolByte-ControlhandlesIt
HDLC,SDLC,assuchprotocolsbit-orientedand)DDCMP(ProtocolMessage

ADCCP.and

MultipurposeUN597andUN583,UN582,
(MPC)ControllerPeripheral

3B21Dand3B20DthetoplatformhardwarecommonaprovidesMPCThe
forupgradetechnologyaisandportpercostthereducesthatcomputer

havebuthardware,similarhaveUN583andUN582Thecontrollers.peripheral
follows:asusedareandmemory,nonvolatiletheinresidentfirmwaredifferent

controllers.peripheralTN83BandTN983thereplacesUN597orUN583

TN82BandTN82,TN1839,TN75C,TN74B,thereplacesUN582
controllers.peripheral

andV.28thetocomplianceNET2addsandUN582thereplacesUN582B
interfaces.physicalV.36
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DistributorSignalandScannerUN933orUN33
Controller

CharacteristicsPointDistributorSignalandScan

SignalandScannerUN933orUN33Daforreservedis1IOPand0IOPinPC02
0);SCSDC(0ControllerSCSDisPC020,IOPpack.circuit)SCSD(Distributor

1).SCSDC(1ControllerSCSDisPC021,IOP

andpoints)SC(scan48monitoringforcircuitryofconsistsUN933orUN33The
definedispointscanA).6-4Figure(points)SD(DistributorSignal32controlling
UN33theonsourcecurrentmonitoredatoconnectedleadsofpairopenanas

UN933.or

follows:asarepointsSCtheofcharacteristicsThe

in(mapscantheandmilliseconds,48everyexaminedispointSCEach
change.anywithupdatedis)packcircuitUN933orUN33the

changethefor)ms96(scanstwoforstatenewtheinremainmustpointA
CU.thetoreportedbeto

follows:asarepointsSDtheofcharacteristicsThe

aatpointoneOnlyCU.thefromcommandsbyactivatedarepointsSD
deactivated.oractivatedbemaytime

states:fourofanytoCUthebydirectedbecanpointsSD

Operate1.

Clear2.

continuouslyFlash3.

state.offthetoterminatethenseconds,8forFlash4.

ResponsesPointDistributorSignalandScan

exceptcomputer3B21DtheofuniteachtoconnectedarepointsSDandSCThe
SDandSCuseallunitstheofcircuitsswitchpowerThedrive.tape9-trackthe

responsesexpectedthearefollowingTheresponses.similarhaveandpoints
units:thefrom

message.ainresultsdownpoweroruppowermanualAny

message.aandalarmaninresultsdownpowerautomaticAny

message.aandalarmaninresultsfaultdownnonpowerAny

fromunittheofremovalrequestsROStoswitchROS/RSTtheSwitching
service.
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aeither(requestawhenonisindicator(RQIP)ProgressInReQuestThe
thedenied,isrequestremoveaIfprogress.inis)restoreorremove

Removeextinguished.thenandtimesseveralflashedisindicatorRQIP
RQIPtheoperatenotdounitthefrommadecommandsrestoreand

indicator.

service.ofoutisunitthewhenonisindicatorOOSThe

restoralanddiagnosticarequestsRSTtoswitchROS/RSTtheSwitching
service.tounittheof

inleftisswitchROS/RSTtheifuppoweronrunbenotwillDiagnostics
position.ROSthe

alarmanretiresagainbackandACO/TtoswitchACO/TtheSwitching
unit.downpoweredparticularthewithassociated

NOTE:
notdo)indicatorROStheandtest,indicatorMOR,(functionsotherThe

tape9-trackKS-23909theonswitchpowerTheSCSDC.thewithinterface
points.SDandSCthewithinterfacenotdoesdrive

porttheofstatethereflectthatSCofpairssixhaspackcircuitUN377The
follows:asarepointsSCTheseswitch.

power.haspackcircuitUN377thewhenClosedSCA40

MTTYPC0.fromisoutputROPifClosedSCB40

).AUTO(automatictosetisswitchselectROPifClosedSCC40

power.hasUN377thewhenClosedSCA56

)SCA40.Duplicates(MTTYPC0.fromisoutputMTTYifClosedSCB56

).AUTO(automatictosetisswitchselectMTTYifClosedSCC56

thatpointsSCofpairstwohasIOPeachinpackcircuitUN933orUN33One
abyindicatedisfuseblownAprocessors.bothforfusestheofstatusthereport

point.scanclosed
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SCANNER AND SIGNAL DISTRIBUTOR (SCSD)
CIRCUIT PACK (UN33 or UN933)

TO/FROM
EQUIPMENT PER
SC AND SD POINT

ASSIGNMENTS

TO/FROM
INPUT/OUTPUT

PROCESSOR
CIRCUIT PACK

(KBN10)

SIGNAL
DISTRIBUTOR

OUTPUT PORTS
AND

MILLISECOND
TIMER

SCANNER
I/O PORTS

AND
SANITY
TIMER

DECODERS,
BUFFERS,

AND
OPTO-ISOLATORS

SIGNAL
DISTRIBUTOR

OUTPUT
OPTO-ISOLATORS

CENTRAL
PROCESSING

UNIT

48 SC
POINTS

32 SD
POINTS

INPUT/OUTPUT MICROPROCESSOR INTERFACE,
MEMORY, AND CONTROL CIRCUITS

ADDRESS BUS

CONTROL BUS

DATA BUS

IOMI BUS

-48 V DC

+5 V DC

.

.

DiagramBlockFunctionalPackCircuitDistributorSignalandScannerUN933orUN336-4.Figure
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AssignmentsPointDistributorSignalandScan

SD32andpointsSC48provides)UN933orUN33(packcircuitSCSDEach
UN933orUN33basetworequirescomplexcomputer3B21DbasicThepoints.

PC020,IOPinequippedispackcircuitUN933orUN33baseOnepacks.circuit
PC02.1,IOPinequippedispackcircuitUN933orUN33baseothertheand

complexcomputer3B21DbasicaforrequiredpointsSDandSCofnumberThe
MTTY,oneDAT,onedisks,sixDFCs,twoIOPs,fourCUs,twoofconsisting

pointsSC42isUnitFilterandFuseaandUnit,CoolingBidirectionalaROP,one
orUN33baseperpointsSDfour(pointsSDeightaddition,Inpoints.SD32and

critical,(alarmsgeneratedsoftwaretheforassignedare)packcircuitUN933
assigningforusedarerulesfollowingThe).functionsretireandminor,major,

points.distributorsignalandscanthe

and0IOPper)UN933orUN33(packcircuitSCSDoneofMinimum
1.IOP

samethetoassignedbemust)requiredif(pointsSDandSCDuplicate
controllers.duplicatetheonpoints

bemustswitch,poweronefrompointsSDandSCisthatgroups,Scan
).UN933orUN33(SCSDCsamethetoassigned

3B21Dthemonitorsand02,slotPC0,IOPinequippedis0SCSDC
0,DFC0,CUexample,fornumbers;evenwithequipmentcomputer

02,slotPC1,IOPinequippedis1SCSDCforth.soand2,SPU0,SPU
Thenumbers.oddwithequipmentcomputer3B21Dthemonitorsand

frommonitoredarewhich1IOPand0IOParerulethistoexceptions
respectively.0,SCSDCand1SCSDC

pointsSDandSCremainingthetoequipmenttheirassignApplications
needed.if)UN933orUN33(packsSCSDadditionaladdand/or

3B21Dtheof1SCSDCand0SCSDConpointsSDandSCthelists6-5Table
0SCSDConpointsSDandSCthelists6-6Tableoffice.smallaforcomputer

whatshowtablesTheseoffice.largeaforcomputer3B21Dtheof1SCSDCand
distributorsignaland/orscantheirandunitparticularatoassignedarepoints

inshownareapplicationanforassignmentspointSDandSCfunctions. italic
Thetables.theseintype italicized andSC42theofpartNOTareentriestable

theofinclusivecomplexcomputer3B21DbasictheforrequiredpointsSD40
alarms.generatedsoftware

254-303-106,toRefer ManualMaintenanceSystem oninformationadditionalfor,
points.SDandSC
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AssignmentsPointDistributorSignalandScanOfficeSmall6-5.Table

45-110EQLPC02)1,(IOP1SCSDC19-110EQLPC02)0,(IOP0SCSDCSC/SD

POINT FUNCTIONSDFUNCTIONSCUNITFUNCTIONSDFUNCTIONSCUNIT

00 OOS(POWER)Y0CMUOOS(POWER)Y0CMU

01 RQIP(ROS/RST)X0CMURQIP(ROS/RST)X0CMU

02 DIAGNOSTICS)(W0CMUDIAGNOSTICS)(W0CMU

03 )(V0CMU)(V0CMU
03 OOS0NCLKOOS0NCLK

04 OOS(POWER)Y1CMUOOS(POWER)Y1CMU

05 RQIP(ROS/RST)X1CMURQIP(ROS/RST)X1CMU

06 DIAGNOSTICS)(W1CMUDIAGNOSTICS)(W1CMU

)(V1CMU)(V1CMU07
07 OOS1NCLKOOS1NCLK

RESETFANFAN3BRESETFANFAN3B08

(inaccessible)09 ++ (inaccessible) ++
10 RESETFANFANMISCRESETFANFANMISC

(inaccessible)11 ++ (inaccessible) ++
ALARM12 + ALARMCRITICAL + CRITICAL

ALARM13 + ALARMMAJOR + MAJOR

ALARM14 + ALARMMINOR + MINOR

ALARM15 + ALARMRETIRE + RETIRE

OOS(ROS/RST)X54SPU16

RQIP(POWER)Y54SPU17

OOS(ROS/RST)X05SPUOOS(ROS/RST)X04SPU18

RQIP(POWER)Y05SPURQIP(POWER)Y04SPU19

OOS(POWER)Y3IOPOOS(POWER)Y2IOP20

RQIP(ROS/RST)X3IOPRQIP(ROS/RST)X2IOP21

OOS(POWER)Y0IOPOOS(POWER)Y1IOP22

RQIP(ROS/RST)X0IOPRQIP(ROS/RST)X1IOP23

OOS(ROS/RST)X03SPUOOS(ROS/RST)X02SPU24

RQIP(POWER)Y03SPURQIP(POWER)Y02SPU25

OOS(ROS/RST)X01SPUOOS(ROS/RST)X00SPU26

RQIP(POWER)Y01SPURQIP(POWER)Y00SPU27

OOS(ROS/RST)X1DFCOOS(ROS/RST)X0DFC28

RQIP(POWER)Y1DFCRQIP(POWER)Y0DFC29

OOS(POWER)Y1CUOOS(POWER)Y0CU30

RQIP(ROS/RST)X1CURQIP(ROS/RST)X0CU31

32 (POWER)Y0NCLK ∗ (POWER)Y0NCLK ∗
33 (ROS/RST)X0NCLK ∗ (ROS/RST)X0NCLK ∗
34 (POWER)Y1NCLK ∗ (POWER)Y1NCLK ∗
35 (ROS/RST)X1NCLK ∗ (ROS/RST)X1NCLK ∗
36 ALARMCRITICALPOWERESM ∗ ALARMCRITICALPOWERESM ∗
37 ALARMMAJORPOWERESM ∗ ALARMMAJORPOWERESM ∗
38 1FAFAMISC ∗ 1FAFAMISC ∗
39 0FAFAMISC ∗ 0FAFAMISC ∗

(PTSW)CROP40 ∗∗
(PTSW)BROP41 ∗∗
(FUSE)Z1IOP42 ∗ (FUSE)Z0IOP ∗
(PTSW)AROP43 ∗ (inaccessible) ∗+
(PTSW)CMTTY44 ∗∗
(PTSW)BMTTY45 ∗∗
(FUSE)Z0CU46 ∗ (FUSE)Z1CU ∗

47 MTTY (PTSW)A ∗ (inaccessible) + ∗
∗ exist.notdo47through32pointsSD31.through00arepointsSD
+ Inaccessible.
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AssignmentsPointDistributorSignalandScanOfficeLarge6-6.Table

45-110EQLPC02)1,(IOP1SCSDC19-110EQLPC02)0,(IOP0SCSDCSC/SD

POINT FUNCTIONSDFUNCTIONSCUNITFUNCTIONSDFUNCTIONSCUNIT

00 RESETFANFANGROWTH3BRESETFANFANGROWTH3B

01 ++
02

03

04

05

06

07

RESETFANFAN3BRESETFANFAN3B08

(inaccessible)09 ++ (inaccessible) ++
10 RESETFANFANMISCRESETFANFANMISC

11 ++
ALARM12 + ALARMCRITICAL + CRITICAL

ALARM13 + ALARMMAJOR + MAJOR

ALARM14 + ALARMMINOR + MINOR

ALARM15 + ALARMRETIRE + RETIRE

OOS(ROS/RST)X54SPU16

RQIP(POWER)Y54SPU17

OOS(ROS/RST)X05SPUOOS(ROS/RST)X04SPU18

RQIP(POWER)Y05SPURQIP(POWER)Y04SPU19

OOS(POWER)Y3IOPOOS(POWER)Y2IOP20

RQIP(ROS/RST)X3IOPRQIP(ROS/RST)X2IOP21

OOS(POWER)Y0IOPOOS(POWER)Y1IOP22

RQIP(ROS/RST)X0IOPRQIP(ROS/RST)X1IOP23

OOS(ROS/RST)X03SPUOOS(ROS/RST)X02SPU24

RQIP(POWER)Y03SPURQIP(POWER)Y02SPU25

OOS(ROS/RST)X01SPUOOS(ROS/RST)X00SPU26

RQIP(POWER)Y01SPURQIP(POWER)Y00SPU27

OOS(ROS/RST)X1DFCOOS(ROS/RST)X0DFC28

RQIP(POWER)Y1DFCRQIP(POWER)Y0DFC29

OOS(POWER)Y1CUOOS(POWER)Y0CU30

RQIP(ROS/RST)X1CURQIP(ROS/RST)X0CU31

(inaccessible)32 ∗+ (inaccessible) ∗+
33 FAFAGROWTH3B ∗ FAFAGROWTH3B ∗
34 ∗∗
35 ∗∗
36 ∗∗
37 ∗∗
38 1FAFAMISC ∗ 1FAFAMISC ∗
39 0FAFAMISC ∗ 0FAFAMISC ∗

(PTSW)CROP40 ∗∗
(PTSW)BROP41 ∗∗
(FUSE)Z1IOP42 ∗ (FUSE)Z0IOP ∗
(PTSW)AROP43 ∗ (inaccessible) ∗+
(PTSW)CMTTY44 ∗∗
(PTSW)BMTTY45 ∗∗
(FUSE)Z0CU46 ∗ (FUSE)Z1CU ∗

47 MTTY (PTSW)A ∗ (inaccessible) + ∗
∗ exist.notdo47through32pointsSD31.through00arepointsSD
+ Inaccessible.
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Scanner-DistributorandSwitchPort
)PSSDB(Buffer

)UN377(packcircuit)PSSDB(BufferScanner-DistributorandSwitchPortThe
functions:followingtheperforms

OnlyReceivelocaltheand)MTTY(TerminalMaintenancetheSwitches
TTYMaintenanceUN597orUN583,TN983,thebetween)ROP(Printer

MTTYCUN597orUN583,TN983,theand0IOPin)MTTYC(Controller
1.IOPin

from)SCSDC(ControllerSignal-DistributorandScannertheBuffers
detectors,smokealarms,officeassuchcircuits,computernon-3B21D

forth.soandmechanisms,accessdoor

NOTE:
andTeletypewriter,MaintenanceTerminal,MaintenancetermsThe

terminal.oftypesamethetorefer(MTTY)TTYMaintenance

interfaces.)UN377(packcircuitPSSDBtheshows6-5Figure

SwitchingPortROPandMTTY

forindicatorstwoandswitchrockerthree-positionahasfaceplateUN377The
isROPtheswitch;‘‘A’’thebycontrolledisMTTYThedevice.peripheraleach

circuitUN377theoflayouttheshows6-6Figureswitch.‘‘B’’thebycontrolled
6-8Tablepositions.switchUN377thedefines6-7Tablefaceplate.pack

indicators.UN377thedefines
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IOP 0

MTTYC
(TN983),
(UN583),

or
(UN597)

SCSDC 0
(UN33D)

or
(UN933)

PC00

PC02

SC

CRT

PRT

SC

SD

MTTY SCAN (A, B, C) POINTS

ROP SCAN (A, B, C) POINTS

RS-232C

RS-232C

RS-232C

RS-232C

6

6

8

8

8

8

PORT SWITCH
AND SCANNER-
DISTRIBUTOR

 BUFFER

CRT SWITCH
CONTROL (A)

PRINTER
SWITCH

CONTROL (B)

(UN377)

8

8

MTTY

ROP

RS-232C

RS-232C

IOP 1

SCSDC 1
(UN33D)

or
(UN933)

PC02

PC00 CRT

PRT

SC

SD

SC(00-05)N
SC(00-05)P

SD(00-05)N
SD(00-05)P

12

12 12

12

6

6
SD(03-05)G,
SD(03-05)R

CRIT-N, CRIT-P
MN-N, MN-P
MJ-N, MJ-P

OFFICE
ALARM
CIRCUIT

TO/FROM
NON-3B21D
COMPUTER
EQUIPMENT

TO/FROM
NON-3B21D
COMPUTER
EQUIPMENT

SC(00-05)A,
SC(00-05)B

BOUNDARY SCAN (BS) BUS

TEST
ACCESS

PORT

SCAN AND
SIGNAL

DISTRIBUTOR
BUFFERS

BOARD
MOUNTED

POWER
MODULE

-48 V

SELF-ID

SCAN

SD

SC(06-11)N
SC(06-11)P 12 12

SC(06-11)A,
SC(06-11)B

+5 V DC

SCAN

SD(06-11)N
SD(06-11)P 12 12 6

SD(09-11)G,
SD(09-11)R

SD

FROM
MODULAR
FUSE AND

FILTER UNIT

+5 VFROM
CONVC

MTTYC
(TN983),
(UN583),

or
(UN597)

DiagramInterfaceFunctional)PSSDB(BufferScanner-DistributorandSwitchPort6-5.Figure
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0

AUTO

AUTO

UN
377

CIRCUIT PACK
LATCH SWITCH

0

1

1

A

B

FaceplatePackCircuitUN3776-6.Figure

FunctionsSwitchPackCircuitUN3776-7.Table

FUNCTIONTYPENAME

0.IOPinPC00to)MTTY(ADeviceofconnectionforces‘‘0’’3-PositionA
1.IOPinPC00to)MTTY(ADeviceofconnectionforces‘‘1’’Rocker

signals.DTRgeneratedsoftwaretoselectiondefers‘‘AUTO’’

0.IOPinPC00to)ROP(BDeviceofconnectionforces‘‘0’’3-PositionB
1.IOPinPC00to)ROP(BDeviceofconnectionforces‘‘1’’Rocker

signals.DTRgeneratedsoftwaretoselectiondefers‘‘AUTO’’
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IndicatorsPackCircuitUN3776-8.Table

FUNCTIONNAMEPOSITION

0.IOPinPC00toconnectedis)MTTY(ADevicewhenLights0A
1.IOPinPC00toconnectedis)MTTY(ADevicewhenLights1

0.IOPinPC00toconnectedis)ROP(BDevicewhenLights0B
1 1.IOPinPC00toconnectedis)ROP(BDevicewhenLights

Note: green.areLEDsfourAll

Buffering

UN33(computer3B21DthebetweenisolationprovidespackcircuitUN377The
forprovidedare)opto-isolators(Bufferscircuits.externaland)packcircuit

points.SD12andSC12

ofbufferscannerUN377thethroughcurrentaprovidemustcircuitexternalAn
ahandlebuffersSDThe0.logicalaformA01;logicalaformA20tomA5

diodesavalanchebyprotectedareand1ofstateSDanformA20ofcurrent
V68atrated ±5%.

PowerUN377

AccessTestThesources.twofrompowersuppliedispackcircuitUN377The
suppliedarecircuitsIDSELFand)TAP(Port + TheCONVC.frompowerV5

suppliedarecircuitsswitchport + PowerBoard-MountedafrompowerV5
suppliedisBMPMThe).BMPM(Module − FilterandFuseModularthefromV48

packcircuitthechecksthatmonitorvoltageaincludesUN377TheUnit. + V5
theWhenpower. + ageneratesmonitorvoltagetheout-of-rangepowerV5

alarm.power
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7
Contents

OverviewDevice 7-1

DriveDiskHardSCSI3.5-InchUN375-UN375F
)KS-23908(PacksCircuit 7-2

7-2DescriptionsPhysicalUN375-UN375F
7-12DescriptionsFunctionalUN375-UN375F
7-12SwitchLatch
7-12CircuitSwitchPower
7-15ModulesPowerBoard-Mounted

JW030B + 7-15ModulePowerBoard-MountedV12
ME005A + 7-15ModulePowerBoard-MountedV5
JW030A + 7-15ModulePowerBoard-MountedV5

VoltageDualTW070AB + and5 + V12
7-15ModulePowerBoard-Mounted
7-16MonitorsVoltage
7-16DriveDiskSCSI3.5-InchKS-23908

DATSCSI3.5-InchUN376/UN376C/UN376E
PacksCircuitDriveTapeCartridge 7-17

7-17DescriptionsPhysicalUN376/UN376C/UN376E
7-19TapesCartridgeDriveDAT
7-28DescriptionFunctionalUN376
7-28SwitchLatch
7-28CircuitSwitchPower
7-31ModulesPowerBoard-Mounted

JW030B + 7-31ModulePowerBoard-MountedV12
ME005A + 7-31ModulePowerBoard-MountedV5
JW030A + 7-31ModulePowerBoard-MountedV5

7-31MonitorsVoltage
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7-31
7-31
7-31
7-31
7-31
7-28
7-28
7-28
7-19
7-17

7-17

7-16
7-16
7-15

7-15
7-15
7-15
7-15
7-12
7-12
7-12
7-2

7-2

7-1



Contents
NCR006-3300608/ComcodeNCR006-3503341,

407771260KS-24367,L1/Comcodeor407545243,
7-32DriveDATSCSISingle-Ended3.5-Inch,
7-32ConverterSCSIDifferentialtoSingle-Ended
7-32SwitchIDSCSI
7-33NotesOperationNCR006-3503341
7-33DefinitionsUnloadingandLoadingTapeCartridge
7-33TapeCartridgeaWrite-ProtecttoHow
7-34TapeCartridgeaLoadtoHow
7-34TapeCartridgeaRemovetoHow
7-35DrivetheCleantoHow

)KS-23909(DriveTapeSCSI9-TrackOptional 7-36

7-36DescriptionPhysicalKS-23909
7-37DescriptionFunctionalKS-23909
7-37NotesOperationKS-23909,L10
7-37TapeLoadtoHow
7-38)OnPowerwith(ReelTapetheRemovetoHow

PoweraDuring(ReelTapetheRemovetoHow
7-38)Failure
7-39NotesOperationKS-23909,L21
7-39TapeLoadtoHow
7-39ReelTapetheRemovetoHow

VideoColorKS-23996(TerminalMaintenance
)Terminal 7-40

)ROP(PrinterOnlyReceive 7-44
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7-34
7-33
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DevicesPeripheralandStorage

7
OverviewDevice

)SCSI(InterfaceSystemComputerSmallvariousthedescribeschapterThis
devices.peripheralcomputer3B21Dothertheandunitsperipheral

anddrive)MHD(DiskHeadMovingprovide)SPUs(UnitsPeripheralSCSIThe
tapeMagneticcomputer.3B21Dtheforcapabilitiesdrive)MT(TapeMagnetic

drives.tape9-trackand)DAT(TapeAudioDigitalincludedrives

TerminalMaintenancetheincludedevicesperipheralcomputer3B21DotherThe
operatorprincipletheprovidethat(ROP)PrinterOnlyReceiveand(MTTY)

computer.theforinterface

chapter:thisincoveredaredevicesperipheralandstoragefollowingThe

)KS-23908(PacksCircuitDriveDiskHardSCSI3.5-InchUN375-UN375F

PacksCircuitDriveTapeCartridgeDATSCSI3.5-InchUN376-UN376E

(UN376)NCR006-3503341—

(UN376C)407545243NCR006-3300608/Comcode—

(UN376E)407771260KS-24367,L1/Comcode—

)KS-23909(DriveTapeSCSI9-TrackOptional

)TerminalVideoColorKS-23996(TerminalMaintenance

).ROP(PrinterOnlyReceive
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HardSCSI3.5-InchUN375-UN375F
)KS-23908(PacksCircuitDriveDisk

DescriptionsPhysicalUN375-UN375F

SCSIdifferential3.5-inch,board-mounted,aprovidespackcircuitUN375The
10isMB1where(MB1000ofcapacityformattedawithdrivediskhard 6 ).bytes

aprovides40720762)(KS-23908,L41/ComcodepackcircuitUN375EThe
formattedawithdrivediskhardSCSIsingle-ended3.5-inch,board-mounted,

gigabytes.4ofcapacity

aprovides408079952)(KS-23908,L50/ComcodepackcircuitUN375FThe
single-multimode,(LVD)DifferentialVoltageLow3.5-inch,board-mounted,

gigabytes.9ofcapacityformattedawithdrivediskhardSCSIended

NOTE:
capacities.MB1000asusedaredrivesdiskhardThese

to68-wideausesdisksingle-endedmultimode,LVDpackcircuitUN375FThe
theatbussingle-endedSCSItheterminatesthatadapterSCSInarrow50-pin

drive.diskSCSI

andcontrolsfaceplatepackcircuitUN375-UN375Ftheshows7-1Figure
indicators.

throughUN375theonconnectorsSCSIandpowertheshows7-2Figure
SCSIandpowertheshows7-3Figuredrives.diskpackcircuitUN375E

addressdeviceSCSIThedrive.diskpackcircuitUN375Ftheonconnectors
theonswitchpush-buttonselectorIDSCSIthetocabledisfieldpinselection

faceplate.packcircuit

deviceavailableanytosetispackscircuitUN375-UN375FtheforIDSCSIThe
push-buttonselectorIDtheusinginclusive,6,to0ofrangetheinaddress

anywithconflictnotdoesitifavailableis)IDSCSI(addressdeviceAswitch.
HostSCSIthetoassignedis7IDSCSIbus.SCSIsametheondeviceother

switch.push-buttonIDtheonselectionavailableannotisandAdapter

NOTE:
thewhensetbemustpackscircuitUN375-UN375FtheforIDSCSIThe

poweredispackcircuitthewheneffecttakesItoff.poweredispackcircuit
up.

conflicts.IDSCSInoaretherethatensuretotakenbemustcareExtreme
unpredictable.areresultstheID,samethegivenaredevicesmoreortwoIf
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ROS/RST

ACO-T

ST/ON/OFF

ID

CIRCUIT PACK
LATCH SWITCH

OFF

ALM

OOS

3

UN375-UN375F

FaceplatePacksCircuitUN375-UN375F7-1.Figure
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PIN 50

KEYING
NOTCH

SCSI 50-PIN
CONNECTOR DC POWER

CONNECTOR

PIN 01PIN 02

1234

+12 V12RTN+5 V 5RTN

Note: Both single-ended and differential SCSI disk drives
          use a similar 50-pin connector. Refer to KS markings
          to verify that the correct disk drive is equipped.

ViewRear—DrivesDiskHard3.5-InchUN375-UN375E7-2.Figure
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1234

+12 V12RTN+5 V 5RTN

Note: The UN375F circuit pack (KS-23908,L50) disk
drive uses a wide 68- to 50-pin narrow adapter.

4-Pin DC
Power Connector

12-Pin Auxiliary
Connector

Pin 12
Pin 2

Pin 1

68-Pin SCSI Bus Interface Connector

Pin 68

Pin 2

Pin 1

Pin 34

Pin 35

ViewRear—DriveDiskHard3.5-InchUN375F7-3.Figure
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circuitUN375-UN375Ftheoflayoutgeneraltheoflocationtheshows7-4Figure
single-endedanddifferentialandheader,powerSCSItheoflocationthepacks,

7-1Tableboards.circuitUN375-UN375Ftheon)headers(connectorsSCSI
thewithassociatedpinsconnectorSCSIdifferentialstandardtheidentifies

theidentifies7-2Tablepacks.circuitL30)andL21,(KS-23908,L20,UN375
UN375/UN375EthewithassociatedpinsconnectorSCSIsingle-endedstandard

LVD68-pintheidentifies7-3Tablepacks.circuitL41)and(KS-23908,L10
UN375FthewithassociatedpinsconnectorSCSIsingle-endedmultimode

pack.circuit(KS-23908,L50)

follows:ascablesthreeusepackscircuitUN375-UN375FThe

circuittheon)J3(headerpowerSCSItheconnectscablepowerSCSIA
connector.powerDCdrivedisktheandboard

SCSIapacks,circuitL30)andL21,(KS-23908,L20,UN375theFor
circuittheon)J4(headerSCSIdifferentialtheconnectscabledifferential

connector.SCSIdrivediskdifferentialtheandboard

cablesingle-endedSCSIapacks,circuitUN375FandUN375EtheFor
theandboardcircuittheon)J4(headerSCSIsingle-endedtheconnects

connector.SCSIdrivedisksingle-ended

faceplatetheonswitchIDSCSItheconnectscableidentificationSCSIA
drive.disktheonheaderIDSCSItheand
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BACKPLANE
CONNECTOR

SINGLE-ENDED
OR

DIFFERENTIAL
SCSI HEADER

J4

J3
1

1

SCSI POWER
HEADER

SCSI ID
SWITCH

KS-23908, L20, L21, L30, L41, & L50
SCSI ID CONNECTOR

KS-23908
SCSI DISK DRIVE

ALTERNATE
TYPE  CONNECTOR

Note: The L41 is a single-ended SCSI disk drive, while L20, L21, and L30 are differential.
The L50 is a Low Voltage Differential (LVD) multimode single-ended SCSI disk drive.

Layout—PacksCircuitUN375-UN375F7-4.Figure
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L30)andL21,(KS-23908,L20,UN375withAssociatedPinsConnectorSCSIDifferentialStandard7-1.Table

FUNCTIONSIGNALPIN

GroundShield01 cables.someforoptionalisgroundShield

Ground02

-DB(0)and+DB(0)04and03 0.bitBusDatanegativeandPositive

-DB(1)and+DB(1)06and05 1.bitBusDatanegativeandPositive

-DB(2)and+DB(2)08and07 2.bitBusDatanegativeandPositive

-DB(3)and+DB(3)10and09 3.bitBusDatanegativeandPositive

-DB(4)and+DB(4)12and11 4.bitBusDatanegativeandPositive

-DB(5)and+DB(5)14and13 5.bitBusDatanegativeandPositive

-DB(6)and+DB(6)16and15 6.bitBusDatanegativeandPositive

-DB(7)+DB(7)18and17 7.bitBusDatanegativeandPositive

systemaisparityofuseTheodd.isParitybit.parityBusDatanegativeandPositive
detectandgeneratedevicesSCSIallhaveeithertoconfiguredissystemTheoption.

ArbitrationtheduringvalidnotisParityparity.detectandgeneratedevicesnoorparity
phase.

-DB(P)+DB(P)20and19

+DIFFSENS21 Sense.DifferentialPositive

22-24 Ground

TERMPWR26and25 diode.backflowathroughsuppliedispowerterminatorOptional

Ground28and27

AttentiontheindicatetoinitiatoranbydrivenissignalAttentionnegativeandPositive
condition.

-ATNand+ATN30and29

Ground32and31

-BSYand+BSY34and33 used.beingisbustheindicatessignalBusynegativeandPositive

anindicatetoinitiatoranbydrivenissignalAcknowledgenegativeandPositive
handshake.transferdataREQ/ACKaforacknowledgment

-ACKand+ACK36and35

-RSTand+RST38and37 condition.ResettheindicatessignalResetnegativeandPositive

-MSGand+MSG40and39 phase.MessagetheduringtargetabydrivenissignalMessagenegativeandPositive

totargetabyortargetaselecttoinitiatoranbyusedissignalSelectnegativeandPositive
initiator.anreselect

-SELand+SEL42and41

controlwhetherindicatetotargetabydrivenissignalControl/DatanegativeandPositive
control.indicates)active(Truebus.datatheonisinformationdataor

-C/Dand+C/D44and43

aforrequestaindicatetotargetabydrivenissignalRequestnegativeandPositive
handshake.transferdataREQ/ACK

-REQand+REQ46and45

ofdirectionthecontrolsthattargetabydrivenissignalInput/OutputnegativeandPositive
toinputindicates)active(Trueinitiator.antorespectwithbusdatatheonmovementdata

ReselectionandSelectionbetweendistinguishtousedalsoissignalTheinitiator.the
phases.

-I/Oand+I/O48and47

Ground50and49
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and(KS-23908,L10UN375/UN375EwithAssociatedPinsConnectorSCSISingle-EndedStandard7-2.Table
L41)

FUNCTIONSIGNALPIN

Groundodd grounds.are25,pinexceptpins,oddAll

-DB(0)02 0.bitBusDataNegative

-DB(1)04 1.bitBusDataNegative

-DB(2)06 2.bitBusDataNegative

-DB(3)08 3.bitBusDataNegative

-DB(4)10 4.bitBusDataNegative

-DB(5)12 5.bitBusDataNegative

-DB(6)14 6.bitBusDataNegative

-DB(7)16 7.bitBusDataNegative

Theoption.systemaisparityofuseTheodd.isParitybit.parityBusDataNegative
noorparitydetectandgeneratedevicesSCSIallhaveeithertoconfiguredissystem

phase.ArbitrationtheduringvalidnotisParityparity.detectandgeneratedevices

-DB(P)18

Ground20,22,24

25 connection)(noOpen

TERMPWR26 diode.backflowathroughsuppliedispowerterminatorOptional

Ground28,30

-ATN32 condition.AttentiontheindicatetoinitiatoranbydrivenissignalAttentionNegative

Ground34

-BSY36 used.beingisbustheindicatessignalBusyNegative

aforacknowledgmentanindicatetoinitiatoranbydrivenissignalAcknowledgeNegative
handshake.transferdataREQ/ACK

-ACK38

-RST40 condition.ResettheindicatessignalResetNegative

-MSG42 phase.MessagetheduringtargetabydrivenissignalMessageNegative

anreselecttotargetabyortargetaselecttoinitiatoranbyusedissignalSelectNegative
initiator.

-SEL44

dataorcontrolwhetherindicatetotargetabydrivenissignalControl/DataNegative
control.indicates)active(Truebus.datatheonisinformation

-C/D46

dataREQ/ACKaforrequestaindicatetotargetabydrivenissignalRequestNegative
handshake.transfer

-REQ48

dataofdirectionthecontrolsthattargetabydrivenissignalInput/OutputNegative
thetoinputindicates)active(Trueinitiator.antorespectwithbusdatatheonmovement

phases.ReselectionandSelectionbetweendistinguishtousedalsoissignalTheinitiator.

-I/O50
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UN375FwithAssociatedPinsConnectorSCSISingle-EndedMultimodeLVD7-3.Table

FUNCTIONSIGNALPIN

+DB(12)01 12.bitBusDataPositive

+DB(13)02 13.bitBusDataPositive

+DB(14)03 14.bitBusDataPositive

+DB(15)04 15.bitBusDataPositive

+DB(P1)05 data.ofbyteupperforbitParityPositive

+DB(0)06 0.bitBusDataPositive

+DB(1)07 1.bitBusDataPositive

+DB(2)08 2.bitBusDataPositive

+DB(3)09 3.bitBusDataPositive

+DB(4)10 4.bitBusDataPositive

+DB(5)11 5.bitBusDataPositive

+DB(6)12 6.bitBusDataPositive

+DB(7)13 7.bitBusDataPositive

toconfiguredissystemTheoption.systemaisparityofuseTheodd.isParitybit.parityBusDataPositive
notisParityparity.detectandgeneratedevicesnoorparitydetectandgeneratedevicesSCSIallhaveeither

phase.Arbitrationtheduringvalid

+DB(P)14

Ground15

DIFFSENS16 operation.SCSILVDorSCSIsingle-endedtoAutoswitch

TERMPWR17 diode.backflowathroughsuppliedispowerterminatorOptional

TERMPWR18 diode.backflowathroughsuppliedispowerterminatorOptional

RESERVED19 use.futureforReservedused.Not

Ground20

+ATN21 condition.AttentiontheindicatetoinitiatoranbydrivenissignalAttentionPositive

Ground22

+BSY23 used.beingisbustheindicatessignalBusyPositive

dataREQ/ACKaforacknowledgmentanindicatetoinitiatoranbydrivenissignalAcknowledgePositive
handshake.transfer

+ACK24

+RST25 condition.ResettheindicatessignalResetPositive

+MSG26 phase.MessagetheduringtargetabydrivenissignalMessagePositive

+SEL27 initiator.anreselecttotargetabyortargetaselecttoinitiatoranbyusedissignalSelectPositive

datatheonisinformationdataorcontrolwhetherindicatetotargetabydrivenissignalControl/DataPositive
control.indicates)active(Truebus.

+C/D28

+REQ29 handshake.transferdataREQ/ACKaforrequestaindicatetotargetabydrivenissignalRequestPositive

busdatatheonmovementdataofdirectionthecontrolsthattargetabydrivenissignalInput/OutputPositive
distinguishtousedalsoissignalTheinitiator.thetoinputindicates)active(Trueinitiator.antorespectwith

phases.ReselectionandSelectionbetween

+I/O30

+DB(8)31 8.bitBusDataPositive

+DB(9)32 9.bitBusDataPositive

+DB(10)33 10.bitBusDataPositive

+DB(11)34 11.bitBusDataPositive
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(Contd)UN375FwithAssociatedPinsConnectorSCSISingle-EndedMultimodeLVD7-3.Table

FUNCTIONSIGNALPIN

-DB(12)35 12.bitBusDataNegative

-DB(13)36 13.bitBusDataNegative

-DB(14)37 14.bitBusDataNegative

-DB(15)38 15.bitBusDataNegative

-DB(P1)39 data.ofbyteupperforbitParityNegative

-DB(0)40 0.bitBusDataNegative

-DB(1)41 1.bitBusDataNegative

-DB(2)42 2.bitBusDataNegative

-DB(3)43 3.bitBusDataNegative

-DB(4)44 4.bitBusDataNegative

-DB(5)45 5.bitBusDataNegative

-DB(6)46 6.bitBusDataNegative

-DB(7)47 7.bitBusDataNegative

toconfiguredissystemTheoption.systemaisparityofuseTheodd.isParitybit.parityBusDataNegative
notisParityparity.detectandgeneratedevicesnoorparitydetectandgeneratedevicesSCSIallhaveeither

phase.Arbitrationtheduringvalid

-DB(P)48

Ground50and49

TERMPWR51 diode.backflowathroughsuppliedispowerterminatorOptional

TERMPWR52 diode.backflowathroughsuppliedispowerterminatorOptional

RESERVED53 use.futureforReservedused.Not

Ground54

-ATN55 condition.AttentiontheindicatetoinitiatoranbydrivenissignalAttentionNegative

Ground56

-BSY57 used.beingisbustheindicatessignalBusyNegative

dataREQ/ACKaforacknowledgmentanindicatetoinitiatoranbydrivenissignalAcknowledgeNegative
handshake.transfer

-ACK58

-RST59 condition.ResettheindicatessignalResetNegative

-MSG60 phase.MessagetheduringtargetabydrivenissignalMessageNegative

-SEL61 initiator.anreselecttotargetabyortargetaselecttoinitiatoranbyusedissignalSelectNegative

datatheonisinformationdataorcontrolwhetherindicatetotargetabydrivenissignalControl/DataNegative
control.indicates)active(Truebus.

-C/D62

-REQ63 handshake.transferdataREQ/ACKaforrequestaindicatetotargetabydrivenissignalRequestNegative

busdatatheonmovementdataofdirectionthecontrolsthattargetabydrivenissignalInput/OutputNegative
distinguishtousedalsoissignalTheinitiator.thetoinputindicates)active(Trueinitiator.antorespectwith

phases.ReselectionandSelectionbetween

-I/O64

-DB(8)65 8.bitBusDataNegative

-DB(9)66 9.bitBusDataNegative

-DB(10)67 10.bitBusDataNegative

-DB(11)68 11.bitBusDataNegative

Note: bemaytypescableOthercable.ribbonflatcenterlineinch)(0.025mm0.635usingwhenpositionconductorthetorefersnumberconductorThe

assignments.contactequivalentimplementtoused
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DescriptionsFunctionalUN375-UN375F

packs.circuitUN375-UN375Ftheofdiagramblockfunctionalais7-5Figure
functions:majorfollowingtheincludepackscircuitUN375-UN375FThe

switchLatch

andpoint,scanalarm,powercontrol,powerprovidingcircuitswitchPower
functionspointdistributorsignal

+ supplypowerV12

+ suppliespowerV5

monitorsVoltage

hard1000-MB3.5-inchSCSI,differentialL30andL21,KS-23908,L20,
drivedisk

drivediskhard4-gigabyte3.5-inchSCSI,single-endedKS-23908,L41

9-gigabyte3.5-inchSCSI,single-endedmultimode,LVDKS-23908,L50
drivediskhard

).supportednotcurrently(circuitSelf-identification

SwitchLatch

housing,apparatustheintoinsertedarepackscircuitUN375-UN375FtheWhen
the − closed.isSwitchLatchtheuntilpackcircuitthetoappliednotispowerV48

(BMPM)ModulePowerBoard-MountedthetoonlyappliedthenisPower
alsoSwitchLatchThepack.circuittheforcontrolpowerDCV+5thesupplying

The).inpushed(closedisitwhenplaceinpackcircuitthelocksmechanically
driveandlogicthetopowerofapplicationthecontrolsswitchST/ON/OFF

pack.circuitthetoappliedispowercontrolaftercircuits

CircuitSwitchPower

alarms,powerindicators,andcontrolspowerprovidesCircuitSwitchPowerThe
7-1Figurepoints.)SD(DistributorSignaland)SC(Scanforinterfaceanand

faceplate.packscircuitUN375-UN375Ftheshows

7-5Tablefunctions.switchpackscircuitUN375-UN375Fthedefines7-4Table
defines7-6Tablefunctions.indicatorpackscircuitUN375-UN375Fthedefines

outputs.pointscanpackscircuitUN375-UN375Fthe

anactive,isalarmconverteranywhengeneratedisALARM)MJ(MAJORThe
thewhenorrange,ofoutisvoltageinput − isswitchACO-TtheandlostisV48

reapplied.ispowerwhenclearedisALARMMJTheoff.

alarmsALM120orALM50eitherwhengeneratedis)PA(ALARMPOWERThe
andpresentare − ofpositiontheofindependentisPAThe).ON(presentisV48

switch.ACO-Tthe
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UN375-UN375F  3.5-INCH SCSI HARD DISK DRIVE CIRCUIT PACKS

LATCH SWITCH

POWER SWITCH CIRCUIT

VOLTAGE
MONITORS

+5 V
BOARD-

MOUNTED
POWER

MODULES
(BMPMs)

+12 V
BOARD-

MOUNTED
POWER
MODULE
(BMPM)

KS-23908
SCSI DISK DRIVE

ALM50
ALM120
RST0
INIT0
ALM480

POWER
CONTROL

ON-48 V

-48 V

-48 V

+12 V +5 V

+5 V +12 V

SD
POINTS

SCAN
POINTS (X,Y)

POWER ALARM,
MAJOR ALARM

OOS
RQIP

-48 V

TO
OFFICE
ALARM

CIRCUIT

TO/FROM
UN33 SCANNER

AND SIGNAL
DISTRIBUTOR
CIRCUIT PACK

FROM
FILTER AND
FUSE UNIT

-48 V

TEST
ACCESS

PORT

SELF-ID
CIRCUIT

ADDRESS DATA

DIFFERENTIAL SCSI BUS

BOUNDARY SCAN (BS) BUS

+5 V TO OTHER
LOGIC
CIRCUITS

DIFFERENTIAL TO
SINGLE-ENDED
SCSI CONVERTER LOGIC
(UN375E AND UN375F ONLY)

SCSI
BUS

.

Functional—DrivesDiskHardSCSI3.5-InchUN375-UN375F7-5.Figure
DiagramBlock
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FunctionsSwitchFaceplateUN375-UN375F7-4.Table

FUNCTIONTYPENAME

3-Position
Rocker

theifonlyfunctionsOFFpower.packcircuitControls
whenautorestartallowsONactive.isinputSDOOS

onturns)positionmomentary(STapplied.isN48V
off.isswitchACO-Tthewhen)start(power

ST/ON/OFF

2-Position
Rocker

theremovetopointsscantheviarequestaSends
itrestoresor),positionROS(servicefrompackcircuit

theofdispositionThe).positionRST(serviceto
system.thebydeterminedisrequest

ROS/RST

2-Position
Rocker

andfunctionONtheoutlocksalarms,powerRetires
indicatorsfaceplateOOSandALM,OFF,thetests

position.ACO-Ttheinwhen

ACO-T

FunctionsIndicatorFaceplateUN375-UN375F7-5.Table

FUNCTIONCOLORNAME

whenLights + circuitthefromremovedispowerV5
Flashesoperated.isswitchACO-Tthewhenorpack

aasremovedorappliedispowerafterseconds30for
betoreadyNOTispackcircuitthethatwarning

removed.

RedOFF

orpackcircuittheinexistsalarmpowerawhenLights
operated.isswitchACO-Tthewhen

RedALM

thatshowingactiveisinputSDOOSthewhenLights
ACO-Tthewhenorserviceofoutispackcircuitthe

operated.isswitch

AmberOOS
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OutputsPointScanUN375-UN375F7-6.Table

STATESSCANROS/RSTPOWER
SCX/YSWITCHALARMN48VPOWER

)5Note()3and2Notes()1Note(POWERCONTROL

00RST0ONON
10ROS0ONON
01)4Note(X1ONON
11XXOFFX

OFF X X X 11

Notes:

active.=11.

service.frompackcircuitUN375removetoRequest=ROS2.

service.topackcircuitUN375restoretoRequest=RST3.

care.don’t=X4.

00.=SCX/YremovediscablescanorpacktheIf5.

ModulesPowerBoard-Mounted

JW030B + ModulePowerBoard-MountedV12

JW030BThe + DC-to-DC30-wattaismodulepowerboard-mountedV12
fromoperatesthatconverter − aprovidesandV48 + ofoperationforoutputV12

drive.diskthe

ME005A + ModulePowerBoard-MountedV5

ME005AThe + converterDC-to-DC5-wattaismodulepowerboard-mountedV5
fromoperatesthat − aprovidesandDCV48 + ME005ATheoutput.DCV5

separateThiscircuits.alarmandcontrolpowerthetopowerprovidesmodule
systemincreasetocircuitsalarmandcontrolpowertheforusedismodulepower

thefrompowertheIfreliability. + othertheorconverterV12 + fails,converterV5
alarms,shutdown,controltooperatestillwillcircuitsalarmandcontrolpowerthe

indicators.displaytheand

JW030A + ModulePowerBoard-MountedV5

JW030AThe + DC-to-DC30-wattaismodulepowerboard-mountedV5
fromoperatesthatconverter − aprovidesandDCV48 + Theoutput.DCV5

suppliesmoduleJW030A + drive.diskfaceplate-mountedthetoV5

VoltageDualTW070AB + and5 + ModulePowerBoard-MountedV12

providesmodulepowerboard-mountedTW070ABThe + andV5 + onDCV12
fromoperatesthatconverter70-wattaisItpacks.circuitdrivedisksome

− areplacesanddrivesdiskwithusefordesignedspecificallyisItDC.V48
used.whenJW030B
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MonitorsVoltage

The + V,5 + andV,12 − follows:asmonitoredispowerV48

ME005AThe + thatsupervisorvoltageabymonitoredisoutputpowerV5
theifpackcircuittheofrestartautomatictheforsignalINIT0angenerates

JW030ATheOFF.isswitchACO-TtheandONisswitchST/ON/OFF
+ thegeneratesthatsupervisorvoltageabymonitoredisoutputpowerV5

Therelay.onpowerthecontrollingforsignalRST0 + bemustpowerV5
thangreater + pack.circuittheofoperationtheforV4.5

TW070ABorJW030BThe + voltageabymonitoredisoutputpowerV12
indicatorALMthelightsandalarmpowerageneratesthatcomparator

V.11.4belowfallsvoltagethewhen

The − ageneratesthatcomparatorvoltageabymonitoredispowerV48
voltagethewhenmodulespowerboard-mountedtheofshutdownremote

belowfalls − V.38

DriveDiskSCSI3.5-InchKS-23908

randomprovidetoandsystemtheboottousedisdrivediskhard3.5-inchThe
dataformattedofMB1000providesdrivediskEachstorage.dataaccess

10isMB1wherestorage, 6 bytes.
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SCSI3.5-InchUN376/UN376C/UN376E
CircuitDriveTapeCartridgeDAT

Packs

DescriptionsPhysicalUN376/UN376C/UN376E

UN376aassensegenericaintoreferredispackscircuitofseriesUN376The
follows:asspecificallyidentifiedisandpackcircuit

)NCR006-3503341(UN376

)407545243NCR006-3300608/Comcode(UN376C

).407771260KS-24367,L1/Comcode(UN376E

single-ended3.5-inch,faceplate-mounted,aprovidespackcircuitUN376The
drive.)DAT(TapeAudioDigitalformatted)DDS(StorageDataDigitalSCSI,

30-meterand60-,90-,intapewide)mm3.81(millimeter4usesdriveDATThe
DDSthewithdesignatedcartridgesmediatapeofUse).cassettes(cartridges

thewithdesignatedtapesDATunit.driveDATtheinusedbetorequiredislogo
ManufacturersComputerEuropeanthebothofrequirementsmeetlogoDDS

and139)(ECMAAssociation ANSI X3.206.standard*

oflengththewithvariesdriveDATthebyprovidedcapacitystorageusableThe
storagetheofsomeidentifies7-7Tablemode.recordingtheandtape

cartridges.DATtheofcapabilities

CapacityTapeCartridgeDAT7-7.Table

CARTRIDGE
CAPACITY*MODESIZE

MB650noncompressedmeters30
MB1300noncompressedmeters60

meters90 noncompressed MB2000

* 2is)MB(megabyteA 20 bytes.

theusingfaceplatepackcircuitUN376theofviewfronttheshows7-6Figure
and407545243,NCR006-3300608/ComcodeNCR006-3503341,

thedefines7-8Tabledrive.DATSCSI407771260KS-24367,L1/Comcode
indicators.driveandcassettedriveDATSCSINCR006-3503341theoffunctions

Inc.Institute,StandardsNationalAmericanoftrademarkRegistered*
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407545243NCR006-3300608/Comcodetheoffunctionsthedefines7-9Table
indicators.driveandcassetteDATSCSI407771260KS-24367,L1/Comcodeand

onlocated(LEDs)DiodesLight-EmittingareindicatorsdriveandcassetteThe
drive.DATSCSItheoffrontthe

theonconnectorsSCSIandpowertheofviewreartheshows7-7Figure
and407545243,NCR006-3300608/ComcodeNCR006-3503341,

theidentifies7-10Tabledrive.DATSCSI407771260KS-24367,L1/Comcode
circuitUN376thewithassociatedpinsconnectorSCSIsingle-endedstandard

pack.

anytosetispackcircuitUN376thefor)ID(identificationdeviceSCSIThe
SCSIthreetheusinginclusive,6,to0ofrangetheinaddressdeviceavailable

is)IDSCSI(addressdeviceApack.circuittheonswitchesidentificationdevice
bus.SCSIsametheondeviceotheranywithconflictnotdoesitifavailable

UN376aasallowednotisandAdapterHostSCSIthetoassignedis7IDSCSI
theofreartheatpinsidentificationdeviceSCSITheidentification.deviceSCSI

byboardcircuitUN376theon)SW8-SW6(switchesthreetoconnectedaredrive
theoflayoutgeneraltheshows7-8Figureassembly.cable6-wirea
identificationdeviceSCSItheoflocationtheandpackcircuitUN376C/UN376E

olderTheboard.circuitUN376theon)headers(connectorsandswitches
theidentifies7-11Tableconfigurations.differenthaveUN376theofversions

addresses.identificationdeviceSCSIvarioustheforsettingsswitch

theofviewbottomtheonlocatedswitchesselectoptiontheshows7-9Figure
KS-24367,L1and407545243,NCR006-3300608/ComcodeNCR006-3503341,

are7-9FigureinswitchesoptionThedrives.DATSCSI407771260Comcode
switchesoptiontheofstatesThechanged.betoNOTareandindicatedasset

drivevariousdetermineanddrivethetoappliedispowerwhenreadare
through1switchesselectoptiontheDAT,NCR006-3503341theForfunctions.

theForstate.‘‘ON’’theis1whererespectively,00111100,tosetare8
KS-24367,L1/Comcodeand407545243ComcodeNCR006-3300608/

01111111,setare8through1switchesselectoptiontheDAT,407771260
state.‘‘ON’’theis1whererespectively,
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follows:ascablessevenusespackcircuitUN376The

circuittheon)J3(headerpowerSCSItheconnectscablepowerSCSIA
connector.DCdriveDATtheandboard

)J4(headerSCSIsingle-endedtheconnectscablesingle-endedSCSIA
connector.SCSIdriveDATsingle-endedtheandboardcircuittheon

theon)J5(headerindicatorOOStheconnectscableindicatorOOSAn
faceplate.theonindicatorOOStheandboardcircuit

theon)J6(headerindicatorALMtheconnectscableindicatorALMAn
faceplate.theonindicatorALMtheandboardcircuit

on)J7(headerswitchROS/RSTtheconnectscableswitchROS/RSTAn
faceplate.theonindicatorROStheandboardcircuitthe

theon)J8(headerswitchACO-TtheconnectscableswitchACO-TAn
faceplate.theonswitchACO-Ttheandboardcircuit

onSW8-SW6switchesIDSCSItheconnectscableidentificationSCSIA
theonheaderIDSCSItheand)header6-pinaJ9,via(boardcircuitthe

).paddleboardavia(driveDAT

TapesCartridgeDriveDAT

(M)30-meterand60-,90-,intapewidemillimeter4gradeDDSusesDATThe
thebysupportednotarecartridgesDDS-2120MThe(cassettes).cartridges

theor407545243,NCR006-3300608/ComcodetheNCR006-3503341,
used.becannotandDATs407771260KS-24367,L1/Comcode

recommended.iscartridge90MtheofUse

particularanyoverpasses2000istapeaforusemaximumrecommendedThe
ofnumbermaximumrecommendedTheretries.includesThistape.theofarea

atotransferredbeshouldData100.isdriveaintoloadedbeshouldtapeatimes
arethresholdslife’’‘‘usefultheseofeitherifdiscardedtapeoldtheandtapenew

reached.

2000January3Issue254-303-105 7-19



ManualReferenceHardware
DevicesPeripheralandStorage

read-excessivecausemaylife’’‘‘usefulofendnearorattapesandtapesWorn
Theoccur.tocountscorrectionerrorhighandrecoveryerrorafter-write

‘‘usefultheofoneexceededhasorwornistapeathatindicatorsarefollowing
thresholds:life’’

DriveDATSCSI)NCR006-3503341(UN376

thatindicatesthisAlso,displayed.issignalCaution’’Wear‘‘MediaThe
thebysignaledisCaution’’Wear‘‘Medianeeded.bemaycleaning

(alternatelyLEDIndicatorDriveand(green)LEDIndicatorCassette
indicators.)driveDATfor7-8Table(Seeamber).andgreenflashing

UN376Eand)407545243NCR006-3300608/Comcode(UN376C
DrivesDATSCSI)407771260KS-24367,L1/Comcode(

cleaning.afterextinguishnotdoesLEDsignalNeeded’’‘‘CleaningThe
and(any)LEDIndicatorCassettethebysignaledisNeeded’’‘‘Cleaning

driveDATfor7-9Table(Seeamber).(pulseLEDIndicatorDrive
indicators.)

butcleaningafterextinguishesLEDsignalNeeded’’‘‘CleaningThe
signaledisNeeded’’‘‘Cleaningaccess.tapenextthefollowingreappears

(pulseLEDIndicatorDriveand(any)LEDIndicatorCassettetheby
indicators.)driveDATfor7-9Table(Seeamber).

Cassettethebysignaledis‘‘Caution’’displayed.issignal‘‘Caution’’The
greenflashing(alternatelyLEDIndicatorDriveand(green)LEDIndicator

indicators.)driveDATfor7-9Table(Seeamber).and
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ALM

OOS

UN
376

CASSETTE
UNLOAD
BUTTON

CASSETTE
ACCESS
DOOR

DRIVE
INDICATOR
(BI-COLOR)

CASSETTE
INDICATOR
(BI-COLOR)

CIRCUIT PACK
LATCH SWITCH

ACO-T

ROS/RST

NCR006-3300608/Comcode(UN376C/)NCR006-3503341(UN3767-6.Figure
SCSI)407771260KS-24367,L1/Comcode(UN376E/)407545243

ViewFront—DriveDAT
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IndicatorsDriveDATSCSI3.5-Inch)NCR006-3503341(UN3767-8.Table

DRIVECASSETTE
INDICATORINDICATOR DESCRIPTIONSTATE

off.isPower)1(ApplicableNotOffOff
present.notiscassettetheandonisPower)2(

Flashing
Green

Flashing
Green

loading.orunloadingofprocesstheinisCassetteRead/Write

line.onisandloadedisCassetteRead/WriteGreenGreen

FlashingGreen
Green

accessed.beingisandloadedisCassetteRead/Write

takingthatNoteline.offisandloadedisCassetteRead/WriteOffGreen
does)OOS(ServiceofOutpackcircuitUN376the

offpackcircuittheondriveDATthetakeNOT
line.

Flashing
Amber

Flashing
Green

ofprocesstheinisandwrite-protectedisCassetteWrite-Protect
loading.orunloading

line.onandloaded,write-protected,isCassetteWrite-ProtectGreenAmber

FlashingAmber
Green

beingandloaded,write-protected,isCassetteWrite-Protect
accessed.

line.offandloaded,write-protected,isCassetteWrite-ProtectOffAmber

AlternatelyGreen
Flashing

AmberandGreen

numberexcessiveAnsignal.cautionwearMediaError
ofnumberexcessiveanorread-after-writesof

correctionerrorthird-levelbycorrectederrors
detected.beenhave

abortedarecommandsAllwarning.humidityHighErrorAmberAmber
todamagepreventtounthreadedistapetheand

tousedalsoisstateThishead.andtapethe
bus.SCSItheonresistorterminatingnoindicate

Flashing
Amber

Flashing
Amber

sequence.diagnosticself-testNormalError

Flashing
Amber

failure.diagnosticSelf-testErrorAmber

Note: Loaded,NotButPresentPresent,Present,Nottermstheofdefinitionsfor7-15TableSee
Ejecting.andUnloading,Loading,Loaded,
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UN376Eand)407545243NCR006-3300608/Comcode(UN376C7-9.Table
DriveDATSCSI3.5-Inch)407771260KS-24367,L1/Comcode(

Indicators

DRIVECASSETTE

DESCRIPTIONSTATEINDICATORINDICATOR

off.isPower(1)
notiscassettetheandonisPower(2)

present.

ApplicableNotOffOff

Pulse
Green

unloadingofprocesstheinisCassette
progress.inisself-testorloading,or

Read/WriteOff

Read/WriteOffGreen line.onisandloadedisCassette

Flash
Green

beingisandloadedisCassette
accessed.

Read/WriteOff

Pulse
Green

theinisandwrite-protectedisCassette
loading.orunloadingofprocess

Write-ProtectOff

andloaded,write-protected,isCassette
line.on

Write-ProtectOffGreen

Flash
Green

andloaded,write-protected,isCassette
only).(readaccessedbeing

Write-ProtectOff

Alternately
Flashing

AmberandGreen

thebytriggeredIfSignal.Caution
cleaningainsertcheckwellness

freshawithtesttherepeatandcartridge
failpersists,SignalCautiontheIftape.

isSignalCautiontheIfdrive.the
theused,istapefreshawhencleared

theDiscardfaulty.istapeoriginal
tape.faultyoriginal

ErrorGreen

Pulse
Amber

neariscassetteorneededisCleaning
life.usefulofend

ErrorAny

fault.HardErrorAmberAny

Flash
Green

loadingofprocessiscartridgeCleaning
cleaning.orunloading,or

CleaningOff

Note: =FlashTerms,ofDefinition 1⁄4 on,second 1⁄4 =Pulseoff,second 1⁄2 on,second
1⁄2 off.second
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PIN 50 KEYING
NOTCH

SCSI 50-PIN
CONNECTOR

PIN 01 DC POWER
CONNECTOR

1234

+12 V12RTN+5 V 5RTN

TERMINATION
POWER JUMPER

SCSI ID
JUMPERS

BIT 0BIT1BIT 2

ON/OFF USING
CONTROL CABLE

JUMPER PINSPIN 01 PIN 01

SCSI  ( NCR006-3503341 ONLY
BUS  TERMINATOR

SCSI    NCR006-3503341 ONLY
BUS  TERMINATOR

) ( )

.

.

NCR006-3300608/Comcode(UN376C/)NCR006-3503341(UN3767-7.Figure
SCSI)407771260KS-24367,L1/Comcode(UN376E/)407545243

ViewRear—DriveDAT
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UN376withAssociatedPinsConnectorSCSISingle-EndedStandard7-10.Table

FUNCTIONSIGNALPIN

GroundOdd grounds.are25,pinexecptpins,oddAll

GroundEven grounds.are34and30,28,24,22,20,pinsEven

DB(0)002 0.bitBusData

DB(1)004 1.bitBusData

DB(2)006 2.bitBusData

DB(3)008 3.bitBusData

DB(4)010 4.bitBusData

DB(5)012 5.bitBusData

DB(6)014 6.bitBusData

theduringpriorityhighestthehasandbitsignificantmosttheis7Bit7.bitBusData
phase.Arbitration

DB(7)016

issystemTheoption.systemaisparityofuseTheodd.isParitybit.parityBusData
devicesnoorparitydetectandgeneratedevicesSCSIallhaveeithertoconfigured

phase.ArbitrationtheduringvalidnotisParityparity.detectandgenerate

DB(P)018

connection)(noOpen25

TERMPWR26 diode.backflowathroughsuppliedispowerterminatorOptional

ATN032 condition.AttentiontheindicatetoinitiatoranbydrivenissignalAttention

BSY036 used.beingisbustheindicatesthatsignal‘‘OR-tied’’anissignalBusy

aforacknowledgementanindicatetoinitiatoranbydrivenissignalAcknowledge
handshake.transferdataREQ/ACK

ACK038

RST040 condition.Resettheindicatesthatsignal‘‘OR-tied’’anisReset

MSG042 phase.MessagetheduringtargetabydrivenissignalMessage

SEL044 initiator.anreselecttotargetabyortargetaselecttoinitiatoranbyusedissignalSelect

isinformationdataorcontrolwhetherindicatetotargetabydrivenissignalControl/Data
control.indicates)active(Truebus.datatheon

C/D046

transferdataREQ/ACKaforrequestaindicatetotargetabydrivenissignalRequest
handshake.

REQ048

theonmovementdataofdirectionthecontrolsthattargetabydrivenissignalInput/Output
Theinitiator.thetoinputindicates)active(Trueinitiator.antorespectwithbusdata

phases.ReselectionandSelectionbetweendistinguishtousedalsoissignal

I/O050
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BACKPLANE
CONNECTOR

SINGLE-ENDED
SCSI HEADER

SCSI POWER
HEADER

ACO-T
SWITCH
HEADER

OOS
INDICATOR

HEADER

ALM
INDICATOR

HEADER

ROS/RST
SWITCH
HEADER

SW8

SW7

SW6

SCSI DEVICE
IDENTIFICATION

SWITCHES HEADER

SCSI DEVICE
IDENTIFICATION

SWITCHES

1 J9

J4

J3
1

J8 J5 J6 11

1J7

1

1

SINGLE-ENDED SCSI
DIGITAL AUDIO TAPE (DAT) DRIVE

OPENCLOSED

LayoutPackCircuitUN376C/UN376E7-8.Figure

SettingsSwitchIdentificationDeviceSCSIDAT7-11.Table

SW6SW7SW8IDSCSI

)0(Open)0(Open)0(Open0
)1(Closed)0(Open)0(Open1

)0(Open)1(Closed)0(Open2
)1(Closed)1(Closed)0(Open3

)0(Open)0(Open)1(Closed4
)1(Closed)0(Open)1(Closed5

)0(Open)1(Closed)1(Closed6
7* )1(Closed )1(Closed )1(Closed

* allowed.notis7numberIDdeviceSCSI
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1 2 3 4 5 6 7 8

ON

FRONT

CASSETTE
UNLOAD
BUTTON

1 2 3 4 5 6 7 8

ON

NCR006-3503341

.

NCR006-3300608
UN376C AND
KS-24367, L1
UN376E

and407545243,NCR006-3300608/ComcodeNCR006-3503341,7-9.Figure
SelectOptionDriveDATSCSI407771260KS-24367,L1/Comcode

ViewBottom—Switches
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DescriptionFunctionalUN376

UN376Thepack.circuitUN376theofdiagramblockfunctionalais7-10Figure
functions:majorfollowingtheincludespackcircuit

SwitchLatch

point,scanalarm,powercontrol,powerprovidingCircuitSwitchPower
functionspointdistributorsignaland

+ supplypowerV12

+ supplypowerV5

407545243NCR006-3300608/Comcode(UN376),NCR006-3503341
single-ended(UN376E)407771260KS-24367,L1/Comcodeor(UN376C),

driveDAT3.5-inchSCSI,

converterSCSIdifferentialtoSingle-ended

circuit.Self-identification

SwitchLatch

thehousing,apparatustheintoinsertedispackcircuitUN376theWhen − V48
Whenclosed.isSwitchLatchtheuntilpackcircuitthetoappliednotispower

circuitUN376theoff,isswitchACO-TtheandinpushedisSwitchLatchthe
BMPMthetoappliedfirstisPowerstarted.issequencepower-uppack

power-upathenandpackcircuittheforcontrolpowerDCV+5thesupplying
asfunctionsSwitchLatchThecircuits.driveandlogicforstartedissequence
inpackcircuitthelocksmechanicallyandpackcircuittheforswitchon/offthe

).inpushed(closedisitwhenplace

CircuitSwitchPower

alarms,powerindicators,andcontrolspowerprovidesCircuitSwitchPowerThe
packcircuitUN376theshows7-6Figurepoints.SDandSCforinterfaceanand

indicators.andcontrolsfaceplate

defines7-13Tablefunctions.switchpackcircuitUN376thedefines7-12Table
circuitUN376thedefines7-14Tablefunctions.indicatorpackcircuitUN376the

outputs.pointscanpack

anactive,isalarmconverteranywhengeneratedis)MJ(ALARMMAJORThe
thewhenorrange,ofoutisvoltageinput − isswitchACO-TtheandlostisV48
reapplied.ispowerwhenclearedisMJTheoff.

alarmsALM120orALM50eitherwhengeneratedis)PA(ALARMPOWERThe
andpresentare − theofindependentisalarmPAThe).ON(presentisV48

switch.ACO-Ttheofposition
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UN376 3.5-INCH SCSI DAT DRIVE CIRCUIT PACK

LATCH SWITCH

POWER SWITCH CIRCUIT

VOLTAGE
MONITORS

+5 V
BOARD-

MOUNTED
POWER

MODULES
(BMPMs)

+12 V
BOARD-

MOUNTED
POWER
MODULE
(BMPM)

NCR006-3503341/NCR006-3300608/KS-24367, L1
SINGLE-ENDED TAPE DRIVE

ALM50
ALM120
RST0
INIT0
ALM480

POWER
CONTROL

ON-48 V

-48 V

-48 V

+12 V +5 V

+5 V +12 V

SD
POINTS

SCAN
POINTS (X, Y)

POWER ALARM,
MAJOR ALARM

OOS
RQIP

-48 V

TO
OFFICE
ALARM

CIRCUIT

TO/FROM
UN33 SCANNER

AND SIGNAL
DISTRIBUTOR
CIRCUIT PACK

FROM
FILTER AND
FUSE UNIT

-48 V

TEST
ACCESS

PORT

SELF-ID
CIRCUIT

ADDRESS DATA

DIFFERENTIAL
SCSI BUS

DIFFERENTIAL SCSI BUS

BOUNDARY SCAN (BS) BUS

SINGLE-ENDED
SCSI BUS

SCSI
SINGLE-ENDED/DIFFERENTIAL

CONVERTER

20-MHz
OSCILLATOR

TO OTHER
LOGIC
CIRCUITS

+5 V

.

NCR006-NCR006-3503341,(DriveDATSCSI3.5-InchUN3767-10.Figure
KS-24367,L1/Comcodeand407545243,3300608/Comcode

DiagramBlockFunctional—)407771260

2000January3Issue254-303-105 7-29



ManualReferenceHardware
DevicesPeripheralandStorage

FunctionsSwitchFaceplateUN3767-12.Table

FUNCTIONTYPENAME

2-Position
Rocker

theremovetopointsscantheviarequestaSends
toitrestoreor)positionROS(servicefrompackcircuit

requesttheofdispositionThe).positionRST(service
system.thebydeterminedis

ROS/RST

2-Position
Rocker

andfunction,ONtheoutlocksalarms,powerRetires
inwhenindicatorsfaceplateOOSandALMthetests

position.ACO-Tthe

ACO-T

FunctionsIndicatorFaceplateUN3767-13.Table

FUNCTIONCOLORNAME

orpackcircuittheinexistsalarmpowerawhenLights
operated.isswitchACO-Tthewhen

RedALM

thatshowingactiveisinputSDOOSthewhenLights
ACO-Tthewhenorservice;ofoutispackcircuitthe

operated.isswitch

AmberOOS

OutputsPointScanUN3767-14.Table

STATESSCANROS/RSTPOWER
SCX/YSWITCHALARMN48VPOWER

)5Note()3and2Notes()1Note(POWERCONTROL

00RST0ONON
10ROS0ONON
01)4Note(X1ONON
11XXOFFX

OFF X X X 11

Notes:

active.=11.

service.frompackcircuitUN376removetoRequest=ROS2.

service.topackcircuitUN376restoretoRequest=RST3.

care.don’t=X4.

00.=SCX/YremovediscablescanorpacktheIf5.
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ModulesPowerBoard-Mounted

JW030B + ModulePowerBoard-MountedV12

JW030BThe + DC-to-DC30-wattaismodulepowerboard-mountedV12
fromoperatesthatconverter − aprovidesandV48 + ofoperationforoutputV12

drive.tapethe

ME005A + ModulePowerBoard-MountedV5

ME005AThe + converterDC-to-DC5-wattaismodulepowerboard-mountedV5
fromoperatesthat − aprovidesandDCV48 + ME005ATheoutput.DCV5

separateThiscircuits.alarmandcontrolpowerthetopowerprovidesmodule
systemincreasetocircuitsalarmandcontrolpowertheforusedismodulepower

thefrompowertheIfreliability. + othertheorconverterV12 + fails,converterV5
alarms,shutdown,controltooperatestillwillcircuitsalarmandcontrolpowerthe

indicators.displaytheand

JW030A + ModulePowerBoard-MountedV5

JW030AThe + DC-to-DC30-wattaismodulepowerboard-mountedV5
fromoperatesthatconverter − aprovidesandDCV48 + Theoutput.DCV5

suppliesmoduleJW030A + thetoanddrivetapefaceplate-mountedthetoV5
circuit.ConverterSCSISingle-EndedtoDifferential

MonitorsVoltage

The + V,5 + V,12 − follows.asmonitoredispowerV48

ME005AThe + thatsupervisorvoltageabymonitoredisoutputpowerV5
theifpackcircuittheofrestartautomatictheforsignalINIT0angenerates

JW030ATheOFF.isswitchACO-TtheandclosedisSwitchLatch + V5
thegeneratesthatsupervisorvoltageabymonitoredisoutputpower

Therelay.onpowerthecontrollingforsignalRST0 + bemustpowerV5
thangreater + pack.circuittheofoperationtheforV4.5

JW030BThe + comparatorvoltageabymonitoredisoutputpowerV12
thewhenindicatorALMthelightsandalarmpowerageneratesthat

V.11.4belowfallsvoltage

The − ageneratesthatcomparatorvoltageabymonitoredispowerV48
voltagethewhenmodulespowermountedboardtheofshutdownremote

belowfalls − V.38
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NCR006-3300608/ComcodeNCR006-3503341,
407771260KS-24367,L1/Comcodeor407545243,

DriveDATSCSISingle-Ended3.5-Inch,

theforcapabilitytapecartridgelow-costaprovidesdriveDAT3.5-inchThe
computer.3B21D

ConverterSCSIDifferentialtoSingle-Ended

followingtheprovidescircuitConverterSCSIDifferentialtoSingle-EndedThe
functions.

single-endedtheandbusSCSIdifferentialcomputer3B21DtheInterfaces
bus.deviceSCSI

busestwotheinterfacecorrectlytoactivitybusSCSIMonitors

busSCSIsingle-endedtheTerminates

commands.SCSIalltotransparencyMaintains

SwitchIDSCSI

IDSCSItheforsettingsandplacementtheshow7-11Tableand7-8Figure
IDSCSInoaretherethatensuretotakenbemustcareExtremeswitches.

areresultstheID,samethegivenaredevicesmoreortwoIfconflicts.
unpredictable.
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NotesOperationNCR006-3503341

UnloadingandLoadingTapeCartridge
Definitions

cartridgethetorespectwithstatessevenofoneanyinbemaydriveDATThe
NOTdostatesThesestates.drivetapecartridgethedefines7-15Tabletape.

indefinedindicatorscassetteanddrivetheofstatethetorelatedirectly
7-8.Table

StatesDATNCR006-35033417-15.Table

DEFINITIONSTATE

drive.theiniscassetteNoPresentNot

aroundthreadedbeennothastapethebutdrive,theiniscassetteALoadedNotButPresent
drum.headthe

mayormaytapethebutmechanically,drivetheinfullyiscassetteAPresent
loaded.logicallybenot

isdriveTheloaded.logicallybeenhasitanddrive,theiniscassetteALoaded
commands.accepttoready

transitionaisThistape.theloadingofprocesstheinisdriveTheLoading
states.‘‘Loaded’’toLoaded’’NotBut‘‘Presentthebetweenstate

transitionaisThistape.theunloadingofprocessestheinisdriveTheUnloading
states.Loaded’’NotBut‘‘Presentto‘‘Loaded’’thebetweenstate

transitionaisThiscassette.theejectingofprocesstheinisdriveTheEjecting
Present’’‘‘NotthetoLoaded’’NotBut‘‘Presentthebetweenstate

states.

TapeCartridgeaWrite-ProtecttoHow

! CAUTION:
updated.becannotlogtapethewrite-protected,istapecassetteaWhen

inaccurate.bewillusetapetheofhistorythethatmeansThis

theofreartheontabtheslidingbywrite-protectedistape)cassette(cartridgeA
readbeonlycandatawrite-protected,Whenopen.isholethethatsocassette

closed.isholethewhenwrite-enabledistapecassetteAtape.thefrom
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TapeCartridgeaLoadtoHow

! CAUTION:
fromcassettethepreventtopinsprovidedhasmanufacturertheAlthough

drivethedamagewillforceinsertionexcessiveover-inserted,being
theintogentlyinsertedbeshouldcassetteThecomponents.mechanism

cassette;thegrabtodrivethecausetorequiredisforcelittleVerydrive.
drive.theintocassettethepullwilldrivethewhich,after

holdtakesdrivetheuntildrivetheinto)cassette(tapecartridgetheinsertGently
follows:asissequenceloadingtapecartridgeThecartridge.theof

ofBeginningthetotapetherewindsandtapethethreadsdriveThe1.
PartitionofBeginningthetomovedthenistapeThe).BOM(Media

determinetocheckedthenisareaReferenceThe0.Partitionfor)BOP(
).forthsoandaudio,DDS,(formattapethe

0PartitionforBOPtheattapetheleavesdrivetheblank,istapetheIf2.
command.nexttheforwaitsand

byindicatorspanelfronttheonsignaledisCautionhigh,israteerrortheIf3.
drivetheflashingalternatelyandgreenindicatorCassettethelighting

amber.andgreenindicator

readislogtapetheandaccessedthenistapetheonareasystemThe4.
drive.theinto

on-line.goesandBOPthetorewindsdriveThe5.

NOTE:
iscassetteawhilepower-cycledisdriveDATNCR006-3503341theIf

on-line.goesandsequenceloadaperformsdrivetheloaded,

TapeCartridgeaRemovetoHow

! CAUTION:
drivethefromcassettetheremovedamage,frommediatheprotectTo

pack.circuitUN376thedownpoweringbefore

(UN376),NCR006-3503341thefromremovedbecantapecassetteThe
KS-24367,L1/Comcodeor(UN376C),407545243NCR006-3300608/Comcode

drive.theonbuttonUnloadthepressingbydriveDAT(UN376E)407771260
drive.thefromcassettetheejectsbuttonUnloadThe
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follows:asissequenceunloadThe

0.PartitionforBOPthetorewoundistapeThe1.

isRAMdrivetheinheldlogtapetheofcopyawrite-enabled,istapetheIf2.
tape.thetobackwritten

mechanism,drivethefromunthreadedBOM,thetorewoundistapeThe3.
ejected.and

DrivetheCleantoHow

and407545243,NCR006-3300608/ComcodeNCR006-3503341,The
everyaftercleanedbeshouldheadstape407771260KS-24367,L1/Comcode

bealsoshouldheadstapeNCR006-3503341Theoperation.ofhours25
driveand)green(indicatorcassettethebysignaledis‘‘Caution’’ifcleaned

NCR006-3300608/The).amberandgreenflashingalternately(indicator
headstape407771260KS-24367,L1/Comcodeand407545243Comcode

state)(anyindicatorcassettethebysignaledis‘‘Caution’’ifcleanedbeshould
theforrequiredalsoisCleaningamber).(pulseindicatordriveand

407771260KS-24367,L1/Comcodeand407545243NCR006-3300608/Comcode
flashesalternatelyindicatordrivetheandgreenisindicatorcassettethewhen

amber.andgreen

[cassette‘‘cleaning’’A HP tousedis]equivalentorC5709A(P/N)Part/Number*
cartridgeaasknownalsoiscassettecleaningThedrive.thecleanmanually

HewlettthroughorCompanyPackardHewlettthroughpurchasedbecanand
resellers.authorizedPackard

willdriveThedrive.theincassette‘‘cleaning’’theinsertdrive,thecleanTo
whencassettetheejectandheads,thecleancassette,theloadautomatically

‘‘cleaning’’theonrecordedbeshoulddateThecomplete.isoperationthe
‘‘cleaning’’thediscarduses,25Afteruse.ofhistoryamaintaintolabelcassette

cassette.

‘‘cleaning’’aobtainingordriveDATacleaningoninformationdetailedFor
254-303-101,inprocedureDriveTapeAudioDigitalCleanthetorefercassette,

TasksMaintenanceRoutine .

Company.Hewlett-PackardoftrademarkRegistered*
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DriveTapeSCSI9-TrackOptional
)KS-23909(

DescriptionPhysicalKS-23909

half-inch,mounted,verticallyis)KS-23909(drivetapeSCSI9-trackThe
tocompliesthatmediatape9-trackofUsedrive.tapemagneticreel-to-reel

ANSI isspecification62ECMAorissue)later(or3.40-1983standard
recommended.

dual-density,),CPI(InchPerCharacters1600/6250isdriveKS-23909,L10The
PerInches42atoperatingbuffer512-kilobyteawithdriveloadedautomatically

atoperatingormodes,streamingorstart/stopelectroniceitherin)IPS(Second
mode.streamingtheinIPS125

driveloadedmanuallydual-density,CPI,1600/6250isdriveKS-23909,L21The
orstart/stopelectroniceitherinIPS125atoperatingbuffer1-megabyteawith

modes.streaming

bufferedtheInmode.unbufferedorbufferedaeitherinoperatecandrivesThe
theallowsbuffercacheelectronic1-megabyteor512-kilobyteaeithermode

performance.streamingmaintaintosystem

CPI6250inormethod)PE(EncodedPhaseCPI1600eitherinrecordedisData
2asdefinedismegabyteathatNotemethod.)GCR(RecordingCodedGroup 20

data.ofbytes

toupbetounittapetheoflocationthepermitsSCSIbuffereddifferentialThe
areunitstape9-trackTheAdapter.HostSCSIthefrom)meters25(feet82

Cabinet.ProcessortheofrightthetoCabinets,GrowthPeripheralinlocated

identifies7-1Tabledrives.9-trackKS-23909availabletheidentifies7-16Table
pins.connectorSCSIdifferentialstandardthe

DrivesTape9-TrackKS-239097-16.Table

DESCRIPTIONKS-23909

SCSIdifferentialwithdrivetape9-trackAC,V240or120Universal
buffer.512-kilobyteandloading,automatic

10List

SCSI,differentialwithdrivetape9-trackAC,V240or120Universal
buffer.1-megabyteandloading,manual

21List
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reelstape10.5-inchand8.5-,7-,6.25-,acceptsdrivetape9-trackKS-23909The
storagedatathesummarizes7-17Tabletape.magneticwide0.5-inchof
methods.recordingandreelsofsizesvariousthewithavailablecapabilities

CapacityTape9-TrackKS-239097-17.Table

CAPACITYSTORAGEAPPROXIMATE
CAPACITYREELSIZEREEL CPI6250CPI1600

)feetin()inchesin( )BlockingKbyte256()BlockingKbyte64(

MBs178MBs45240010.50

MBs89MBs2212008.50

MBs44MBs116007.00

6.25 300 MBs5 MBs22

* 2is)MB(megabyteA 20 bytes.

DescriptionFunctionalKS-23909

forunitdrivetape9-trackthewithprovidedmanualsvendorthetoRefer
manualvendortheindocumentedisKS-23909,L10information.functional

manualvendortheindocumentedisKS-23909,L21KS-23909,L40.
KS-23909,L30.

NotesOperationKS-23909,L10

TapeLoadtoHow

steps:followingtheperformunit,KS-23909,L10theontapeloadTo

sequence.power-ontheofendtheatindicationOKtheforWait1.

permittoreeltapetheoninstalledisringwrite-enableathatEnsure2.
data.existingtheover-writingpreventtoremovedisorwriting,

stripadhesivetheremovereels,newForfree.isendtapethethatEnsure3.
pack.tapethetotapetheofendfreetheconstrainingblockrubberand/or

door.loadingtheOpen4.

writethewithhubsupplyself-centeringtheontoreeltapethePlace5.
theontoreeltapethePushcasting.thetowardssideringenable
bothactionpushingThechamber.loadingtheinhubself-centering

hub.theontoitlocksandreelthelocates
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auto-theclosed,isdoorloadingtheWhendoor.loadingtheClose6.
notisreelthethatchecksunitThestarted.isprocedurethreading

andtensioned,spool,take-upthetothreadedthenistapeTheinverted.
indicateshoulddisplayThe).BOT(TapeofBeginningthetoadvanced

LOADING.byfollowedquicklyLOCATING,

theCheckcomplete.issequenceloadtheindicated,isBOTtheWhen7.
bemightthatindicationsotherforIndicationsLoading/Unloading

sequence.loadingtheduringdisplayed

)OnPowerwith(ReelTapetheRemovetoHow

steps:followingtheperformon,powerwithunitthefromreeltapearemoveTo

iniforbutton,RESETthepressingbylineoffunitKS-23909,L10theSet1.
once.buttonDIAGthepressingbymode,diagnosticthe

thenanddownbuttonRESETtheholdandpressdisplayed,isOfflineIf2.
throughindicatedREW/UNLDwithrewindwilltapeTheRWD/UNL.press

BOT.theto

tohubsupplytheofcenterthepressthenandindicationOKtheforWait3.
reel.tapetherelease

PoweraDuring(ReelTapetheRemovetoHow
)Failure

betapethethatessentialisitandoffisunitKS-23909,L10thetopowerIf
followingtheperformingbymanuallyrewoundbemayreeltapetheremoved,

steps:

reasons.safetyforoffpowerSet1.

untilcounter-clockwisereelsupplytherotateanddoorloadingtheOpen2.
rewound.beenhastapetheofall

reel.tapeunclampedtheoffliftandbuttonreleasehubthePress3.

door.loadingtheClose4.
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NotesOperationKS-23909,L21

TapeLoadtoHow

steps:followingtheperformunit,KS-23909,L21theontapeloadTo

door.tapetheOpen1.

hubsupplytheofcentertheoverright,thetoendfreereel,tapeaSlide2.
reel.theretainrollerstheuntil

reel.take-upthetopathtapethefollowingtapethethreadManually3.

tworeeltherotateandreeltake-uptheontapetheofendtheSecure4.
times.

door.tapetheClose5.

ReelTapetheRemovetoHow

theperformon,powerwithunitKS-23909,L21thefromreeltapearemoveTo
steps:following

ONLINE.pressingbylineoffdrivetheTake1.

key.REW/UNLDthePress2.

unloadthebeforeopenedisdoortheifthatNotedoor.tapetheOpen3.
retract.completelynotmayfingershubsupplythecomplete,iscycle

Pushrequired.bethenwillfingershubsupplytheofretractionManual
counterhubsupplytheturnandleverlock/unlocktapetheholdand

fingers.hubsupplytheretractmanuallytoclockwise

hub.supplythefromtapetheRemove4.

door.tapetheClose5.
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KS-23996(TerminalMaintenance
)TerminalVideoColor

TeletypewriterMaintenanceterminal,maintenancecomputer3B21DThe
VideoColorKS-23996TheTerminal.VideoColorKS-23996ais),MTTY(

characteristics:followingthewithterminalvideocolorlow-costaisTerminal

columns.80bylines24isDisplay

).diagonally(minimuminches12isDisplay

).7-18Table(colorsbackgroundeightandforegroundeightSupports

computer3B21Dthetoconnectionforoneports:RS-232CtwoSupports
DCE(printerserialatoconnectionforoneand)configurationDTE(

).configuration

port.printerparalleloneSupports

akeys,alphanumericstandardwithlayoutQWERTYaisKeyboard
andkeys,functionprivatekeys,functionprogrammablekeypad,numeric

).7-11Figure(keysarrowofseta

numbers.listKS-23996theidentifies7-19Table

ColorsForegroundandBackground7-18.Table

BACKGROUNDFOREGROUND
PARAMETERPARAMETERCOLOR

VALUEVALUE

4030Black

4131Red

4232Green

4333Yellow

4434Blue

4535Magenta

4636Cyan

4737White
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7

S D F G H J K L
;
:

X C V B N M

W E R T Y U I O P

Shift<
,

>
.

?
/

Return

2 3 4 5 6 7 8 9 0 - =
@ # $ % ^ & * ( ) _ +

F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16

1 2 3

4 5 6

8 9

0 .
Enter

,

=
End Home

Delete

Insert
Here

Re-
move

Prev
Scrn

Next
Scrn

Frd

Go

F17 F18 F19 F20

Ea
Disp

Norm
Disp

Cmd
Msg

Alm
Rtr

Select

Compose

Alt

{ }
[ ]

"
’

|
\

F1 F2 F3 F4 F5

A

Z

Q

~
‘

Lock

Shift

1Esc !

Ctl

Tab

Keyboard260C7-11.Figure

NumbersListTerminalVideoColorKS-239967-19.Table

DESCRIPTIONLIST WEIGHTUNITNET
)poundsin(

42.2)U.S.(DomesticTerminal,VideoColorKS-23996,L1

42.2InternationalTerminal,VideoColorKS-23996,L5

11.5)U.S.(DomesticUnit,BaseTerminalVideoColorKS-23996,L10

11.5InternationalUnit,BaseTerminalVideoColorKS-23996,L15

3.7KeyboardTerminalVideoColorKS-23996,L20

27.0)U.S.(DomesticMonitor,TerminalVideoColorKS-23996,L30

27.0InternationalMonitor,TerminalVideoColorKS-23996,L35

0.05ManualInstructionTerminalVideoColorKS-23996,L40
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KS-23996,L10Unit,BaseTerminalVideoColortheofviewrearais7-12Figure
andVideo,EAI,Aux,Parallel,power,theoflocationtheshowsandL15,or

follows:asareconnectionsTheseconnections.Kybrd

internationaltheHz;60AC,V120isMTTY)U.S.(domestictheforPower
voltageadjustableusernoareTherepower.Hz50AC,V240isversion

andMTTYtheofversion)U.S.(domestictheisKS-23996,L1settings.
installingthethatNoteversion.internationaltheisKS-23996,L5

cordspowerthesupplyingforresponsibleis)applicationthe(organization
plug/receptacleinvariationsofbecauseversioninternationalthefor

version,)U.S.(domesticTheinstallations.internationalinconfigurations
one(cordspower3-wire6-foot,detachable,twowithcomesKS-23996,L1,

Unit).BasetheforcordoneandMonitortheforcord

25-pinaisThisport.computer3B21DprimarytheisconnectorEAIThe
DataforconfiguredportserialRS-232CanprovidingconnectorD

EAItheforpinouttheshows7-13Figure).DTE(EquipmentTerminal
3B21DthetoconnectedisUnitBasetheonportEAITheconnector.

)PSSDB(BufferScanner-DistributorandSwitchPortUN377computer
100(ED3T076-20,G7D),feet50(ED3T076-20,G7Banwithpackcircuit

toconnectionThecable.MTTY)feet250(ED3T076-20,G7Fanor),feet
atbackplane1UnitProcessortheatispackcircuitUN377the

045-186-332.EQL

serialatoconnectionforporthostsecondaryaisconnectorAuxThe
aisThis).modemorcomputerhost(computerhostsecondatoorprinter

CommunicationsDataforconfiguredportaprovidingconnectorD25-pin
thetoprinterserialaconnecttoneededisadapterNo).DCE(Equipment

mayadaptermodemnullahowever,);deviceDTEagenerally(portAux
modemorcomputerhostatoconnectedisporttheifneededbe

Auxtheforpinouttheshows7-13Figure).deviceDCEagenerally(
connector.

atoconnectionforportparallelCentronicsaisconnectorParallelThe
Parallel,forpinouttheshows7-14Figuredevice.parallelotherorprinter

connector.D25-pin

keyboard.260CtheconnecttousedisconnectorKybdThe

ColortheonconnectorVideothetoconnectsMonitorVideoColorThe
Unit.BaseVideo
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Parallel Aux EAI
Video

Kybd

POWER
CORD

.

.

ViewRear—UnitBaseL15orKS-23996,L107-12.Figure

PIN 01

PIN 14

PIN 13

PIN 25

DATA TERMINAL READY (DTR)

REQUEST TO SEND (RTS)

TRANSMIT DATA (TXD)

RECEIVE DATA (RXD)

FRAME GROUND (FG)CARRIER DETECT (CD)

DATA SET READY (DSR)

SIGNAL GROUND (SG)

CLEAR TO SEND (CTS)

20

0102030405060708

PinoutConnectorAuxandEAIMTTY7-13.Figure

PIN 01

PIN 14

PIN 13

PIN 25

AUTO FEED

PRINTER BUSY
0102030405060711

ERROR

INIT

0809

141516

DATA BITS

STROBE

PinoutConnectorParallelMTTY7-14.Figure
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)ROP(PrinterOnlyReceive

OnlyReceivetheasusedbecanthatavailableprintersoftypestwoareThere
printerdot-matrix577ModelTechnologiesLucentaisOne).ROP(Printer

8000thangreaterisworkloadthewhereapplicationsofficelargeforintended
output.ROPtypicalofpages/month

forintendedprinterdot-matrix602ModelTechnologiesLucenttheisotherThe
8000thanlessortoequalisworkloadthewhereapplicationsofficesmall

output.ROPtypicalofpages/month

andSwitchPortUN377computer3B21DthetoconnectedisROPThe
ROPfollowingtheofonewithpackcircuit)PSSDB(BufferScanner-Distributor

cables:

)feet50(ED3T076-20,G7J

)feet100(ED3T076-20,G7L

).feet250(ED3T076-20,G7N

atbackplane1UnitProcessortheatispackcircuitUN377thetoconnectionThe
045-186-132.EQL
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DistributionPowerCabinetProcessor 8-2
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8-7UnitProcessor
8-7UnitGrowth

DistributionPowerUnitProcessor 8-9
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ME005A + 8-20ModulePowerBoard-MountedV5
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2000January3Issue254-303-105 8-i

8-24

8-23

8-21

8-20

8-20
8-20
8-19
8-19
8-19

8-19

8-18

8-16

8-14

8-11

8-9

8-7
8-7

8-7

8-7

8-6

8-2

8-1



Contents
8-24DistributionPowerCU
8-24PackCircuitCUPSTN1821

ControlandDistributionPowerIOP 8-26

8-26DistributionPower
8-29)IOPPS(SwitchPowerIOPTN1820

ControlandDistributionPowerDFC 8-30

DATSCSIUN376andDriveDiskSCSIUN375
ControlPowerDrive 8-32

UnitCoolingBidirectional 8-34

Isolation48-Volt 8-36

8-ii 254-303-1052000January3Issue

8-36

8-34

8-32

8-30

8-29
8-26

8-26

8-24
8-24



ControlandDistributionPower

8

OverviewDistributionPower

typicaltheshows8-1Figure − 3B21DtheforarrangementdistributionDCV48
3B21DtheforsourcepowerprimaryTheCabinet.Processorcomputer

iscomputer − thetodistributedisPowerplant.batterylocalafromDCV48
In).PDC(CabinetDistributionPowerafromfeederspowerviacomputer

linepowerdedicatedtoconnectfeederspowertheapplications,international
Thecabinet.computertheabovefilters)EMI(InterferenceElectro-Magnetic
aretheywhere)FFU(UnitFilterandFusethetoroutedareoutputsfilterEMI

domesticInfans.coolingandunitsequipmentthetobranchesintosplit
theInFFU.thetodirectlyconnectPDCthefromfeederspowertheapplications

circuitthebyusedvoltagesthegenerateconvertersDC-to-DCunits,equipment
usedirectlypackscircuitfewaandfanscoolingThepacks. − TheDC.V48

areconvertersDC-to-DC − theintoplugthatsuppliesDCV+5toDCV48
powerprovidethat)BMPMs(ModulesPowerBoard-Mountedareorbackplane

mounted.aretheywhichonpackcircuitthetodirectly

TelecommunicationEuropeanthewithcompliescomputer3B21DThe
limits.voltageextended)ETSI(InstituteStandardization

2000January3Issue254-303-105 8-1
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DistributionPowerCabinetProcessor

! 1:CAUTION
firstwithoutinstalledarefusesPDCtheifresultcandamageEquipment

V-48drawthatpackscircuitcomputer3B21Dassociatedtheunseating
packscircuittheunseatdamage,equipmentpreventTocurrent.

feeder.thatforfusePDCtheinstallingbeforefeederPDCtheassociated

! 2:CAUTION
410AAaforfuseFFUcomputer3B21DtheifresultwillfailureFuse

converter.410AAtheunseatingfirstwithoutinstalledisconverterDC-to-DC
fuseitsinstallingbeforeconverter410AAaunseatfailure,fusepreventTo

isfuseitsfusetheafterconverter410AAtheReinstallFFU.thein
installed.

howshowingCabinetProcessortheinFFUtheofviewrearais8-2Figure
8-1Tableunits.internalthetobranchesintofeedersthesplitfusesofblocks

theidentifies − branch.andfuse,feeder,powerassociatedforloadsDCV48

theinFFUtheinterminate1and0BusPDCfromoriginatingfeedersPower
computer3B20DsomethatNoteCabinet.Processorcomputer3B21D

halfleftTherespectively.B,BusandABusasbusesthesetoreferapplications
0;UnitProcessorto)feeders6(0BusPDCfrompowerdistributesFFUtheof

1.UnitProcessorto)feeders6(1BusPDCfrompowerdistributeshalfrightthe

units.internalthetobranchesintofeedersthesplitfusesofblocksFFU,theIn
acontainblocksfuseThefuse.fast-blowsingleawithprotectedisbranchEach

thatoutputsalarmtwoandpositionfuseeachwithassociatedLED‘‘fuse-alarm’’
LEDaviaindicatedisfuseanyoffailureTheevent.blowingfuseasignal

ofrearandfronttheatdoorscabinettheabovestripsindicatortheonindicator
capacitorsbyminimizedaretransientsblowingFuseCabinet.Processorthe

4700Each).feederperone( µ resistor.bleederohmK10ahascapacitorF
).feederperbranches9to2(branches33touprequirecanprocessorEach

inputtheoncapacitorsfilterelectrolytichasFFUcomputer3B21DtheSince
computer3B21Dinstallingwhenusedbemusttoolchargingafeeders,power

1.CautionSee).PDC(CabinetDistributionPowertheatfuses

aprotectsthatFFUcomputer3B21DtheinfuseainstallingwhenthatnoteAlso
fusepreventtounseatedbemust410AAtheconverter,DC-to-DC410AA
installedbecan410AAassociatedtheinstalled,isfuse410AAaAfterfailure.
preventsandcurrentinrushthelimitscircuitswitchlatchconverterthebecause

2.and1CautionsSeefailure.fuse
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POWER
DISTRIBUTION

CABINET

GROWTH UNIT
(IOP3-SPU)

GROWTH UNIT
(IOP2-SPU)

PROCESSOR UNIT 0

PROCESSOR UNIT 1

BIDIRECTIONAL FAN UNIT

CONVC
(410AA)

BACKPLANE PATH

N48V05

10A
05

BRANCH 05

EMI FILTER
(INTERNATIONAL, ONLY)

FEEDER C0

MODULAR FUSE AND
FILTER UNIT

BUS 0

PROCESSOR CABINET
(FRONT VIEW)

Typical8-1.Figure − DistributionDCV48
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CabinetProcessor8-1.Table − LoadsDCV48

PEAKLOCATIONFUSE
POWER 1)PROC0,(PROC WIREFUSECURRENT
FEEDER SIZERATINGV40.5@BRANCHLOAD

EQL8-2FIG. (AWG)(Amperes)(Amperes)

14106.7N48V02APWR014D,186DD(1,19)
163.00.2N48V01CUPS014C,186CC(1,19)
163.00.1N48V07PC00-01014B,186BB(1,19)

A(0,1)

163.00.1N48V08PC02-03014A,186AA(1,19)

7.1

14106.4N48V03BPWR023D,177DD(2,18)
163.00.1N48V09PC10-11023C,177CC(2,18)
163.00.8N48VF(A,G)GA,FANFAN023B,177BB(2,18)

B(0,1)

163.00.1N48V12PC22-23023A,177AA(2,18)

7.4

14103.1N48V05CPWR032D,168DD(3,17)
165.02.0N48V04IOPPS032C,168CC(3,17)
163.00.8N48VF(B,F)FB,FANFAN032B,168BB(3,17)

C(0,1)

163.00.1N48V10PC12-13032A,168AA(3,17)

6.0

14103.1N48V06DPWR041D,159DD(4,16)
163.00.1N48V11PC20-21041C,159CC(4,16)
163.00.8N48VF(C,E)EC,FANFAN041B,159BB(4,16)

D(0,1)

163.0[1.3]0.15N48V13[SPU04,SPU05]PC30-32041A,159AA(4,16)

[5.3]4.15

14101.5N48V155)(NoteEPWR050D,150DD(5,15)
163.00.2N48V1410,DFCDFC050C,150CC(5,15)
163.01.3N48V16SPU00,SPU01050B,150BB(5,15)

E(0,1)

163.01.3N48V17SPU02,SPU03050A,150AA(5,15)

163.01.0N48V18SPU54,PSSDB059D,141DD(6,14)
16101.5N48V195)(NoteH*PWR059C,141CC(6,14)
163.0[1.3]0.2N48V202,*][DFCSPU18,SPU19*059B,141BB(6,14)

E(0,1)

163.0[1.3]0.1N48V21[SPU20,SPU21]*PC32-33*059A,141AA(6,14)

[9.4]7.1

14103.1N48V22F*PWR073D,127DD(7,13)
165.02.0N48V23IOPPS*073C,127CC(7,13)
163.00.1N48V24PC00-01*073B,127BB(7,13)

F(0,1)

163.00.1N48V25PC02-03*073A,127AA(7,13)

N48V26Spare082D,118DD(8,12)
N48V27Spare082C,118CC(8,12)

163.00.1N48V28PC10-11*082B,118BB(8,12)
F(0,1)

163.00.2N48V29PC12-13*082A,118AA(8,12)

1610[0.0]3.1N48V30)6Note[spare](G*PWR091D,109DD(9,11)
163.0[1.3]0.1N48V31[SPU26,SPU27]*PC20-21*091C,109CC(9,11)
163.0[1.3]0.1N48V32[SPU24,SPU25]*PC22-23*091B,109BB(9,11)

F(0,1)

163.0[1.3]0.1N48V33[SPU22,SPU23]*PC30-32*091A,109AA(9,11)

[9.5]9.0

Notes:

1. respectively.1,Busand0BusPDCfrom1and0Processortoconnects‘‘(0,1)’’designationfeederpowerThe

2. ).*(asteriskanwithidentifiedareUnitGrowththeinLoads

3. ).][(bracketsinareloadsAlternate

4. pack.circuitMTUN376orMHDUN375abecanSPUAn

5. UN580B.auses1DFCand0DFCifequippednotareN48V19andN48V15,H,PWRE,PWR

6. SPUs.feedN48V33andN48V32,N48V31,N48V21,ifomittedis)410AA(GPWR
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123456789

A0B0C0D0E0F0

SPARE
26

SPARE
27

PC10-11
28

PC12-13
29

PWR  F
22

IOPPS
23

PC00-01
24

PC02-03
25

SPU54
18

PWR H
19

DFC 2
SPU18

20
PC32-33
SPU20

21

PWR D
06

PC20-21
11

FAN C
FC

PC30-32
SPU04

13

PWR E
15

DFC 0
14

SPU00
16

SPU02
17

PWR C
05

IOPPS
04

FAN B
FB

PC12-13
10

PWR B
03

PC10-11
09

FAN A
FA

PC22-23
12

PWR A
02

CUPS
01

PC00-01
07

PC02-03
08

GROWTH UNIT 0 DFC 0, SPUs,
AND PSSDB

IOP 0 FANS CU 0 IOP 0

FROM POWER DISTRIBUTION CABINET BUS 0

N48V/48R
PAIRS

A

B

C

D

PWR A
02

CUPS
01

PC00-01
07

PC02-03
08

PWR B
03

PC10-11
09

FAN G
FG

PC22-23
12

PWR C
05

IOPPS
04

FAN F
FF

PC12-13
10

PWR D
06

PC20-21
11

FAN E
FE

PC30-32
SPU05

13

PWR E
15

DFC 1
14

SPU01
16

SPU03
17

PSSDB
18

SPU19
20

PC32-33
SPU21

21

PWR F
22

IOPPS
23

PC00-01
24

PC02-03
25

SPARE
26

SPARE
27

PC10-11
28

PC12-13
29

PWR G
30

PC20-21
SPU27

31
PC22-23
SPU25

32
PC30-31
SPU23

33

D

C

B

A

19 18 17 16 15 14 13 12 11

A1 B1 C1 D1 E1 F1

IOP 1 CU 1 FANS IOP 1 DFC 1
AND SPUs

GROWTH UNIT 1 CU 0
AND
CU 1

FROM POWER DISTRIBUTION CABINET BUS 1

N48V/48R
PAIRS

FA10 FA00

FUSE ALARM
CIRCUIT PACK

See Table 8-1 for fuse ratings.Note:  

CAPACITOR

CAPACITOR

PWR G
30

PC20-21
SPU26

31
PC22-23
SPU24

32
PC30-31
SPU22

33

N48V__  BRANCH
 DESIGNATOR (TYPICAL)

SPU03 IS POWERED BY
POWER FEEDER E1,

BRANCH N48V17

.

UnitFilterandFuseCabinetProcessor8-2.Figure − ViewRear—DistributionDCV48
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PowerCabinetGrowthPeripheral
Distribution

tape9-trackSCSIforspacemountingprovidesCabinetGrowthPeripheralThe
Hz50AC,V240orHz60AC,V120eitherrequiredrivestapeThedrives.

feet6withinlocatedoutletsACintodirectlyplugdrivestape9-trackThepower.
cabinet.theof
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AlarmsFuseCabinetProcessor

FFUanWhenpoints.scanviareportedarealarmsfusehowshows8-3Figure
activated.issignalalarmfuseaandlightsfusethetonextLEDtheblows,fuse

abovestripsindicatortheonLEDaviaindicatedalsoisfuseanyoffailureThe
Cabinet.Processortheofrearandfronttheatdoorscabinetthe

themonitorsFA10leads:alarmfusetwooutputsFFUCabinetProcessorThe
alarmEach0.ProcessorforfusesthemonitorsFA00and1Processorforfuses

TN1821,andTN1820switches,powerCUandIOPthebothtocabledislead
scanIOPallSince).ISCZandCSCZ(pointsscantoconvertedaretheywhere

blownaprocessors,betweenconnectedcrossarepointssignal-distributorand
permitsThis).processoreachinone(pointsscantwobyreportedisfuse

or)TN1820/TN1821(switchpoweraprotectsthatfuseaoffailurethereporting
The).UN33(packcircuit)SCSDC(ControllerDistributorSignalandScannera

PrinterOnlyReceivetheonmessageoutputanviareportedalsoisfailure
).ROP(

GroupsFault

UnitProcessor

forpowerTheIOP.andDFC,CU,groups:faultthreehasUnitProcessorThe
minimumThecontrolled.andgeneratedindependentlyisgroupsfaultthese
CONVC.andCONVAconvertersDC-to-DCwithequippediscomputerentry

IOPandCUtheasaddedareCONVDandCONVBconvertersDC-to-DCThe
ahavewillcontrollersDFCearlierusewhichsystemsSomegrow.communities

CONVE.

UnitGrowth

unitapparatusgrowthTheIOP.andDFCgroups:faulttwohasUnitGrowthThe
unitsperipheralSCSIofnumbertheand/orPCsofnumbertheexpandtousedis

DC-to-DCaandSPUs,DFC,aaddingbydoneisexpansionSPU).SPUs(
cablesextensionbusSCSIusingbydoneisexpansionPC).CONVH(converter

becanIOPsAdditionalDFC.anotheraddingbyor1DFCand0DFCfrom
converterpowerThepacks.circuitIOPaddingbyUnitGrowtheitheringrown

CommunitiesPCsecondandfirstthepowerspackcircuitIOPthewithprovided
torequiredareconverterspowerAdditionalUnit.Growtheachin)1and0(

Unit.Growtheachin3and2CommunitiesPCpower
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PROCESSOR CABINET

PROCESSOR UNIT 1

PROCESSOR UNIT 0

TN1821
CUPS

TN1820
IOPPS

FUSE ALARM
CIRCUIT PACK

UN933
or 

UN33
SCSDC

TN1821
CUPS

TN1820
IOPPS

UN933
or

UN33
SCSDC

FALM1FALM1

CSCZN/P ISCZN/P

CSCZN/P ISCZN/P

FA00
(SIDE 0)

FA10
(SIDE 1)

MODULAR FUSE AND
FILTER UNIT (FFU)

.

DiagramBlockFunctionalAlarmFuse8-3.Figure
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DistributionPowerUnitProcessor

converterspowerfivetoupcontaincanUnitProcessorcomputer3B21DThe
theandconverters,fivetheseshows8-4Figure).CONVEthroughCONVA(

areCONVC,andCONVAconverters,theofTwoserve.theypackscircuit
theforControlequipped.optionallyareCONVDandCONVBequipped.always

packs.circuit)IOPPS(TN1820and)CUPS(TN1821theinisconverterspower
requirecontrollerstheirandconverterspowerThe − voltage.supplyaasDCV48

powerthatinpackscircuitcontrolpowertwoothertheunlikeis)UN580B(DFCA
anfromV5theusesDFCAfunctionality.itsofpartsmallaonlyiscontrol

willconfigurationsDFCAEarlierlogic.internalitssupplytoconverteronboard
CONVE.arequire

separate18arethereshows8-4Figure − UnitProcessorthetobranchesV48
input.powerfusedahasswitchpowerandconverterEachbackplane.

and1,0,CommunitiesPCIninput.fusedahasperipheralSCSIeachLikewise,
two2, − slotperbranchonewithcommunity,perprovidedarebranchesV48

theseofpurposeprimaryThepair. − unitsSCSIoptionalpowertoarefeedsV48
3B21DthebysupportedcardsPCcurrentonlyThecommunity.PCthein

requiringcomputer − one3,CommunityPCInUN933.andUN33theisV48
− thetoroutedisCONVCfromV5Finally,slots.threeallsuppliesbranchV48

byuseforposition(PSSDB)BufferScanner-DistributorandSwitchSPU54/Port
usesPSSDBThePSSDB.the − CONVC.fromV5andbackplanethefromV48

onlyusesSPU54The − backplane.thefromV48

requirealsocommunitiesPCThe ± andV12 − thebyprovidedarewhichV5
TheIOPPS. ± watts,150to50atratedareIOPPStheonsuppliesV12

inindicatedAsequipped.isIOPPStheofversionwhichondepending
the8-4,Figure − otherAllground.logicandframefromisolatedisreturnV48

ground.frameandlogictotiedreturnstheirhavevoltagessupply

whichshowtocolor-codedareunittheonstripsdesignationpackcircuitThe
positions.packcircuitvariousthetopowersupplyconvertersDC-to-DC

converters.theofeachforcolor-codingthisidentifies8-4Figure
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.

P/O MODULAR FUSE AND FILTER UNIT

P/O PROCESSOR UNIT

P/O MODULAR FUSE AND FILTER UNIT

P/O PROCESSOR UNIT

N48V01
-48 V DC

N48V02
-48 V DC

N48V03
-48 V DC

N48V04
-48 V DC

N48V05
-48 V DC

N48V06
-48 V DC

N48V14
-48 V DC

N48V15
-48 V DC

N48V07
-48 V DC

F
U
S
E

P5VA P5VB

P5VC P5VD

P5VE

CONVB
(BLUE)

CUPS
CONVA

(RED)
IOPPS DFCA

C
C

D
F
C
B

M
M

D
M
A
0

D
M
A
1

E
X
0

E
X
1

U
C

(BLACK)

CONVC CONVD
(GREEN) (PURPLE)

CONVE

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

PC00-01 PC02-03 PC10-11 PC12-13

N48V08
-48 V DC

N48V09
-48 V DC

N48V10
-48 V DC

N48V11
-48 V DC

N48V12
-48 V DC

N48V13
-48 V DC

SPU00
OR

SPU01

SPU02
OR

SPU03

SPU54
(NOTE 4)

OR
PSSDBPC20-21 PC22-23 PC30 PC31-32

F
U
S
E

N48V16
-48 V DC

F
U
S
E

N48V17
-48 V DC

F
U
S
E

N48V18
-48 V DC

Notes: 1. +5 V returns are tied to GND, which is also from ground.

2. -48 V returns are tied to 48R, which is isolated from logic ground and from frame ground in the cabinet.

3. -48 V returns are individually routed to each converter.

4. The SPU54 uses only -48 V, it does not use P5VC.

5. CONVE, DFCB, Fuse, and N48V15 feeder are not provided when DFCA is a UN580B.

P5VDP5VC

-5 V
+12 V
-12 V

P5VC

I
O
P

.

.

GroupsPowerUnitProcessor8-4.Figure
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InterlocksPowerUnitProcessor

! 3:CAUTION
intopackscircuitofremovalorinsertionhotthatemphasizedstronglyisIt

damageEquipmentprocedure.allowableanNOTispositionstheseofany
appropriatetheusingpack(s)circuitthefrompowerRemoveresult.can

packs.circuitremovingorinstallingbeforeswitch(es)power

powerthedownshuttodesignedareUnitProcessortheininterlockspowerThe
anyifconverters critical andswitchpowerthewhileremovedarepackscircuit

theifuppoweringpreventalsointerlockspowerTheoperation.inareconverters
critical grouppower)CU(UnitControltheForinstalled.notarepackscircuit

orKLW64,KLW48,KLW40,KLW32,(MMthearepackscircuitcriticalthe
thegroup,powerIOPtheFor).KLW31(CCand),KBN15(0DMA),KLW128
thegroup,powerDFCtheforFinally,).KBN10(IOPtheispackcircuitcritical

theOtherwise,equipped.isUN373thewhen)TN2116(DFCBtheispackcritical
interlocks.usenotdoUN580BandUN580

primarygroup’spowereachthroughpassedareinterlockstheshows8-5Figure
andIINTA0,CINTA0,Thepacks.circuitcriticalthetothenandconverter

operation.normalfor‘‘0’’logicasensemustgrouppowereachtoinputsDINTA0
toconverterpowerthecausesconnectioninterlockprimarytheinbreakA

beenhadconverterpowerattachedtheIfoutput.alarmmajoritsactivate
theup,startconverterduringoccursbreaktheIfoff.turnedisitoperating,

orpackcircuitcriticalanyofremovalhotTherefore,started.notisconverter
notisinsertionhotLikewise,group.powerthatdownshutwillconverter

installed.arepackscircuitcriticalallunlessappliednotispowersincepossible,

whichprovidedareinputsinterlocksecondarygroups,powerIOPandCUtheOn
aofInstallationcontroller.powergrowthaforneedthedetecttointendedare

converterpowerrequirespositions1EXor0,EX1,DMAtheatpackcircuit
PCinpositionstheofanyinpackcircuitaofInstallationinstalled.betoCONVB

interlockssecondaryTheinstalled.betoCONVDrequires3or2Communities
IINTB0asandCUPStheforCINTC0andCINTB0as8-5Figureinshownare

iscircuitsinterlocksecondarytheofoneeitherIfIOPPS.theforIINTC0and
itsactivatewillswitchpowercorrespondingtheopen,othertheandclosed,

powersecondaryandprimarythebothoffturnandoutputalarmmajor
associatedtheinpackscircuitnoaretherebutinstalledisCONVDIfconverters.

Ifdown.shuttonothingistherebecauseoffturnednotispowertheslots,PC
butCONVD,withassociatedslotPCaininstalledpackcircuitPCaisthere

activated.isalarmaninstalled,notisCONVD
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theseinpacksCircuitinterlocked.notare1and0CommunitiesPCthatNote
thebydetectionwithoutonpowerwithinstalledorremovedbemaypositions

PCininstalledispackcircuitoneleastatifFurthermore,switch.powerIOPPS
willpositionsotheratpacksofinsertion/removalhotthen3,or2Communities

1,DMAthewithinterlockedisCUPSTheinterlock.IOPPStheactivatenot
theequipped,ispositiononeIffunction.ORedanaspositions1EXand0,EX

CUPSthebydetectionwithoutinstalled/removedbemaypositionstwoother
3.CautionSeeinterlocks.

ispackcircuitperipheralSCSIawhenapplynotdointerlockscommunityPCThe
powerandconverterspowerowntheircontainpackscircuitSCSITheinstalled.

withoutslotcommunityPCaintoinstalledbemaypackcircuitSCSIAswitches.
theofremainderthetoconnectionslogictheorpowerV5theeitheraffecting

community.
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1. DFCB is not equipped for UN580 or UN580B.

2. CONVE is not equipped for UN580B.

3. UN580 and UN580B do not require interlocks.

Notes:

PROCESSOR UNIT

CUPS
TN1821

CONVA
410AA

CONVB
410AA

MM
KLW32

CC
KLW31

DMA 0
KBN15

EX 0
(FUTURE)

EX 1
(FUTURE)

DMA 1

(RED) (RED) (RED)

(BLUE) (BLUE) (BLUE)

(BLUE)

(RED)

IOPPS
TN1820

CONVC
410AA

CONVD
410AA

IOP
KBN10

CONVE
410AA

DFCB
TN2116

(BLACK)

(PURPLE) (PURPLE)

(GREEN)

(BLACK)

DFCA
UN373, UN580

or UN580B

(PURPLE)

PC COMMUNITIES 2 AND 3

NO INTERLOCK FOR
PC COMMUNITIES 0 AND 1

PC COMMUNITIES 0 AND 1

(GREEN
AND

BLACK)

(RED)

PC20 PC21 PC32

(GREEN) (GREEN) (GREEN)

IINTB0

IINTA0

CINTA0

CINTL10

CINTC0 CINTC0 CINTC0

CINTL20 CINTL30

CINTB0

IINTA10

IINTC0IINTC0IINTC0

DINTA0 DINTA10

.
.

InterlocksPowerUnitProcessor8-5.Figure
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DistributionPowerUnitGrowth

converterspowerthreetoupcontaincanUnitGrowthcomputer3B21DThe
convertersthreetheseillustrates8-6Figure).CONVHandCONFG,CONVF,(

theinisconverterspowertheforControlserve.theypackscircuittheand
powerThepacks.circuit)DFCA(UN580orUN373theand)IOPPS(TN1820

requirecontrollerstheirandconverters − Thevoltage.supplyaasDCV48
notdoesandconverterspoweronboardhasDFCA,asequippedifUN580B,

CONVH.require

separate13arethereshows8-6Figure − growththetobranchesV48
input.powerfusedahasswitchpowerandconverterEachbackplane.

2,1,0,CommunitiesPCIninput.fusedahasperipheralSCSIeachLikewise,
two3,and − slotperfeedonewithcommunity,perprovidedarebranchesV48

theseofpurposeprimaryThepair. − unitsSCSIoptionalpowertoarefeedsV48
3B21DthebysupportedpackscircuitPCcurrentonlyThecommunity.PCthein

requiringcomputer − packs.circuitUN933andUN33theareV48

V+5suppliesCONVG1.and0CommunitiesPCthetoV+5suppliesCONVF
requirealsoCommunitiesPCThe3.and2CommunitiesPCtheto ± andV12

− TheIOPPS.thebyprovidedarewhichV5 ± areIOPPStheonsuppliesV12
equipped.isIOPPStheofversionwhichondependingwatts,150to50atrated

the8-6,FigureinindicatedAs − logicandframefromisolatedisreturnV48
frameandlogictotiedreturnstheirhavevoltagessupplyotherAllground.

ground.

whichshowtocolor-codedisunittheonstripdesignationpackcircuitThe
positions.packcircuitvariousthetopowersupplyconvertersDC-to-DC

converters.DC-to-DCtheofeachforcolor-codingthisidentifies8-6Figure
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1. +5 V returns are tied to GND, which is also from ground.
2. -48 V returns are tied to 48R, which is isolated from logic ground and frame ground in the cabinet.
3. -48 V returns are individually routed to each converter.
4. DFCB is equipped as a TN2116 if DFCA is a UN373.
5. DFCB is not used with UN580 or UN580B.
6. CONVH is not used with UN580B.

Notes:

P/O MODULAR FUSE AND FILTER UNIT

P/O GROWTH UNIT

P/O MODULAR FUSE AND FILTER UNIT

P/O GROWTH UNIT

N48V24
-48 V DC

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

F
U
S
E

PC00-01 PC02-03 PC10-11 PC12-13

N48V25
-48 V DC

N48V28
-48 V DC

N48V29
-48 V DC

N48V31
-48 V DC

N48V32
-48 V DC

N48V33
-48 V DC

PC20-21
OR

SPU26/27

PC22-23
OR

SPU24/25

PC30-31
OR

SPU22/23

PC32-33
OR

SPU20/21

F
U
S
E

N48V21
-48 V DC

N48V23
-48 V DC

N48V22
-48 V DC

P5VF

IOPPS
(RED)

CONVF

F
U
S
E

F
U
S
E

N48V30
-48 V DC

P5VG

CONVG
(BLACK)

F
U
S
E

P5VGP5VF

-5 V
+12 V
-12 V

N48V20
-48 V DC

N48V19
-48 V DC

P5VH

DFCA

D
F
C
B

(BLUE)

CONVH

F
U
S
E

F
U
S
E

SPU18
OR

SPU19
OR DFC

.

GroupsPowerUnitGrowth8-6.Figure
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InterlocksPowerUnitGrowth

! 4:CAUTION
intopackscircuitofremovalorinsertionhotthatemphasizedstronglyisIt

damageEquipmentprocedure.allowableanNOTispositionstheseofany
appropriatetheusingpack(s)circuitthefrompowerRemoveresult.can

packs.circuitremovingorinstallingbeforeswitch(es)power

powerthedownshuttodesignedareUnitGrowththeininterlockspowerThe
anyifconverters critical andswitchpowerthewhileremovedarepackscircuit

theifuppoweringpreventalsointerlockspowerTheoperation.inareconverters
critical circuitcriticalthegrouppowerIOPtheForinstalled.notarepackscircuit

theispackcriticalthegroup,powerDFCtheFor).KBN10(IOPtheispack
UN580BandUN580theOtherwise,UN373.theisDFCAwhen)TN2116(DFCB

interlocks.usenotdo

group’spowereachthroughpassedareinterlocksthehowshows8-7Figure
IINTA0,CINTA0,Thepacks.circuitcriticalthetothenandconverterprimary

normalfor‘‘0’’logicasensemustgrouppowereachtoinputsDINTA0and
powerthecausesconnectioninterlockprimarytheinbreakAoperation.

hadconverterpowerattachedtheIfoutput.alarmmajoritsactivatetoconverter
theup,startconverterduringoccursbreaktheIfoff.turnedisitoperating,been

orpackcircuitcriticalanyofremovalhotTherefore,started.notisconverter
notisinsertionhotLikewise,group.powerthatdownshutwillconverter

installed.arepackscircuitcriticalallunlessappliednotispowersincepossible,

arewhichgroupspowerIOPtheonprovidedareinputsinterlockSecondary
circuitaofInstallationcontroller.powergrowthaforneedthedetecttointended
betoCONVGrequires3or2CommunitiesPCinpositionstheofanyinpack

andIINTB0as8-7FigureinshownareinterlockssecondaryTheinstalled.
closed,iscircuitsinterlocksecondarytheofoneeitherIfIOPPS.theforIINTC0

alarmmajoritsactivatewillswitchpowercorrespondingtheopen,othertheand
CONVGIfconverters.powersecondaryandprimarythebothoffturnandoutput

ispowertheslots,PCassociatedtheinpackscircuitnoaretherebutinstalledis
packcircuitPCaisthereIfdown.shuttonothingistherebecauseoffturnednot

aninstalled,notisCONVGbutCONVG,withassociatedslotPCaininstalled
activated.isalarm

theseinpacksCircuitinterlocked.notare1and0CommunitiesPCthatNote
thebydetectionwithoutonpowerwithinstalledorremovedbemaypositions

PCininstalledispackcircuitoneleastatifFurthermore,switch.powerIOPPS
willpositionsotheratpacksofinsertion/removalhotthen3,or2Communities

4.CautionSeeinterlock.IOPPStheactivatenot
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ispackcircuitperipheralSCSIawhenapplynotdointerlockscommunityPCThe
powerandconverterspowerowntheircontainpackscircuitSCSITheinstalled.

withoutslotcommunityPCaintoinstalledbemaypackcircuitSCSIAswitches.
theofremainderthetoconnectionslogictheorpowerV5theeitheraffecting

community.

IOPPS
TN1820

CONVF
410AA

CONVG
410AA

IOP
KBN10

CONVH
410AA

DFCB
TN2116

(RED)

(BLUE) (BLUE)

(BLACK)

(RED)

DFCA
UN373, UN580

or UN580B
(BLUE)

PC COMMUNITIES 2 AND 3

NO INTERLOCK FOR
PC COMMUNITIES 0 AND 1

PC COMMUNITIES 0 AND 1

(RED
AND

BLACK)

PC20 PC21 PC33

(BLACK) (BLACK) (BLACK)

IINTB0

IINTA0

IINTA10

IINTC0IINTC0IINTC0

DINTA0 DINTA10

GROWTH UNIT

Notes:

1. DFCB is equipped only when DFCA is a UN373.

2. CONVH is not equipped with a UN580B.

.

.

.

InterlocksPowerUnitGrowth8-7.Figure
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410AA Fastech ConverterPower

! 5:CAUTION
)FFU(UnitFilterandFusecomputer3B21DtheinfuseainstallingWhen

willfailureFuseunseated.bemustconvertertheconverter,410AAafor
firstwithoutinstalledisconverterDC-to-DC410AAaforfusetheifresult

410AAaunseatfailure,fusepreventToconverter.410AAtheunseating
410AAtheReinstallFFU.theinfuseitsinstallingbeforeconverter

installed.isfuseitsafterconverter

operatesthatconverterDC-to-DC310-wattaisConverterPower410AAThe
from − outputsandDCV48 + 410AAtheofSomeamperes.62atDCV5

follows:asarefeaturesconverter

closedwhenplaceinconverterthelocksmechanicallySwitchLatchA
switchlatchthe)outpulled(openisswitchlatchtheWhen).inpushed(

Seeinstalled.isconverterthewhencurrentinrushthelimitscircuit
switchpowerassociatedthebycontrolledisstartConverter5.Caution

).UN373orTN1821,TN1820,(packcircuit

shutdown.voltageoutputHigh

).POCS(ShutdownCurrentOverProgrammable

features:followingthehaspanelfrontThe

voltage.outputtheforpointsTest—

indicator.)OOS(Out-of-ServiceamberAn—

Forcondition.shutdownoralarmanyforusedindicatorredA—
indicator.thisonturnsalarmvoltageoutputlowaexample,
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ModulesPowerBoard-Mounted

circuitthetodirectlypowerprovide)BMPMs(ModulesPowerBoard-Mounted
BMPMs:usepackscircuitfollowingThemounted.aretheywhichonpack

packcircuit)IOPPS(SwitchPowerProcessorInput/OutputTN1820

packcircuit)CUPS(SwitchPowerUnitControlTN1821

packcircuitdrive)DAT(TapeAudioDigitalSCSIUN376

packcircuit)PSSDB(BufferScanner-DistributorandSwitchPortUN377

pack.circuit(DFC)ControllerFileDiskUN580B

FE050B + ModulePowerBoard-MountedV12

FE050BThe + DC-to-DC50-wattaismodulepowerboard-mountedV12
fromoperatesthatconverter − aprovidesandV48 + isFE050BTheoutput.V12

pack.circuitTN1820theonused

FE150B + ModulePowerBoard-MountedV12

twousesTN1820CTheFE050B.theofversion150-wattaisFE150BThe
itsprovidetomodulesFE150B + andV12 − usesTN1820DTheoutputs.V12

theforFE050BoneandoutputV12theforFE150Bone − output.V12

JW030A + ModulePowerBoard-MountedV5

JW030AThe + DC-to-DC30-wattaismodulepowerboard-mountedV5
fromoperatesthatconverter − aprovidesandDCV48 + Theoutput.DCV5

packs.circuitUN580BandUN376,UN375,theonusedismoduleJW030A
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JW030B + ModulePowerBoard-MountedV12

JW030BThe + DC-to-DC30-wattaismodulepowerboard-mountedV12
fromoperatesthatconverter − aprovidesandV48 + isJW030BTheoutput.V12

packs.circuitUN376andUN375theonused

ME005A + ModulePowerBoard-MountedV5

ME005AThe + converterDC-to-DC5-wattaismodulepowerboard-mountedV5
fromoperatesthat − aprovidesandDCV48 + ME005ATheoutput.DCV5

powerseparateThiscircuits.alarmandpowerthetopowerprovidesmodule
systemincreasetocircuitsalarmandcontrolpowertheforusedismodule

thefrompowertheIfreliability. + othertheorconverterV12 + fails,converterV5
andshutdowncontroltooperatestillwillcircuitsalarmsandcontrolpowerthe

UN375,TN1821,TN1820,theonusedisME005ATheindicators.displaythe
packs.circuitUN377andUN376,

VoltageDualTW070AB + and5 + V12
ModulePowerBoard-Mounted

thatconverter70-wattaismodulepowerboard-mountedTW070ABThe
fromoperates − aprovidesandDCV48 + andV5 + onusedisItoutput.DCV12

drive.diskthepowertopackscircuitUN375FandUN375Ethe

8-20 254-303-1052000January3Issue



ManualReferenceHardware
ControlandDistributionPower

FunctionsSwitchControlPower

switchpowerbycontrolledisgroupsfaultprocessorthreetheforpowerThe
SwitchPowerCUTN1821thepacks:circuitoftypesthreeincontainedfunctions

packcircuitDFCAtheand),IOPPS(SwitchPowerIOPTN1820the),CUPS(
UN580B).orUN580,(UN373,

computer3B21DtheofdescriptionApack.circuitDFCAtheshows8-8Figure
8-3.and8-2TablesingivenisLEDsandswitchespower

NOTE:
3B20Dthefromdiffersfaceplateswitchpowercomputer3B21DThe

replacedarebuttonspushcontactmomentaryOFFandONThecomputer.
theprovidetoswitchrockerSTART/ON/OFFthree-positionaby

feature.auto-restart

A
C
O-
T

UN373
or

UN580

CIRCUIT PACK
LATCH SWITCH

OFF

ALM

OOS

RQIP

ROS GREEN

AMBER

RED

ONSTART
(1)

OFF
(0)

SWITCH POSITIONS

START ON OFF

M
O
R

R
O
S

R
S
T

1 0

FaceplateSwitchPower8-8.Figure
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FunctionsSwitchFaceplateSwitchPower8-2.Table

FUNCTIONTYPENAME

3-Position
Rocker

OOStheifonlyfunctionsOFFpower.volt5Controls
pressed.ispush-buttonMORtheiforactiveisinputSD

applied.isN48VwhenautorestartallowsON
Thepower.onturns)positionmomentarythe(START

off.bemustswitchACO-T

START/ON/OFF

2-Position
Rocker

unittheremovetopointsscantheviarequestaSends
servicetoitrestoresor),positionROS(servicefrom

isrequesttheofdispositionThe).positionRST(
system.thebydetermined

ROS/RST

2-Position
Rocker

switch,powerthebygeneratedalarmsmajorRetires
faceplatethetestsandfunction,ONtheoutlocks

LEDs.

ACO-T

Momentary
Contact
Rocker

MOR off.poweremergencyforlockoutOFFtheOverrides

FunctionsLEDFaceplateSwitchPower8-3.Table

FUNCTIONCOLORNAME

thefromremovedbeenhaspowerwhenLights
pressed.isswitchACO-Tthewhenorgroupfault

RedOFF

faulttheinexistsalarmpowerawhenLights
pressed.isswitchACO-Tthewhenorgroup

RedALM

showingactiveisinputSDOOSthewhenLights
whenorserviceofoutisgroupfaultthethat

pressed.isswitchACO-Tthe

AmberOOS

showingactiveisinputSDRQIPthewhenLights
recognizedbeenhasrequestRSTorROSanthat

pressed.isswitchACO-Tthewhenor
flashesRQIPrequest,thedeniessystemtheWhen

extinguishes.thensecondsfewafor

GreenRQIP

ROSitsinisswitchROS/RSTthewhenLights
pressed.isswitchACO-Tthewhenorposition

GreenROS
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DistributorSignalandAlarm,Scan,
Points

and8-4TablesindescribedinterfaceSCSDthehavefunctionsswitchpowerAll
8-5.

InputsSDSwitchPower8-4.Table

FUNCTIONNAME

service.ofoutisgroupfaultthewhenActive
lockout.OFFandLEDOOScontrolsIt

OOS

acknowledged,beenhasRSTorROSwhenActive
andgranted,beenhasrequestthewhenextinguishes

denied.beenhasrequestthewhenextinguishesthenandflashes

RQIP

OutputsScanSwitchPower8-5.Table

STATESSCANROS/RSTPWRN48V+5V
SCX/YSWITCHALARMPWRPWR

5)(Note3)and2(Notes1)(Note

00RST0ONON
10ROS0ONON
014)(NoteX1ONON
11XXOFFX

OFF X X X 11

Notes:

andV+5DFC;andCUtheinV+51. ± IOP.theinV12

service.fromgroupfaultremovetoRequest=ROS2.

service.togroupfaultrestoretoRequest=RST3.

care.don’t=X4.

00.=SCX/YremovediscablescanorpacktheIf5.
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ControlandDistributionPowerCU

DistributionPowerCU

backplanemultilayertheviapackscircuitCUthetodistributedisV+5Standard
8-9).FigureinP5VBandP5VAsee(

Eachsegments.powertwointodividedisbackplane)UnitProcessor(CUThe
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SpecificationsSystem

B

OverviewSpecifications

systemcomputer3B21DthetoapplythatstandardstheidentifiesappendixThis
Forspecifications.environmentbasictheofsomesummarizesbrieflyand

Lucentyourcontactinformation,specificationsystemcomputer3B21Ddetailed
Representative.ServiceTechnologies

Standards

anddomesticwithcompliescomputer3B21DTechnologiesLucentThe
)requirements(standardssafetyandregulatory,environmental,international

standards.followingthebyspecified

Domestic

standards:domesticfollowingthewithcompliescomputer3B21DThe

equipmentgeneric(4Issue),NEBS(SystemEquipment-BuildingNetwork
)requirements

UL UL1459—SafetyEquipment,TelephoneforStandard*

Electromagnetic—AClass(FCC)CommissionCommunicationsFederal
).EMC(Compatibility

Laboratories.UnderwritersoftrademarkRegistered*
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International

standards:internationalfollowingthewithcompliescomputer3B21DThe

)—ETSI(InstituteStandardizationTelecommunicationEuropean
)EMC/ESD(DischargeCompatibility/ElectrostaticElectromagnetic

StandardETSI—Environmental

PlantDCV-48forStandardVoltageETSI—Extended

IEC-950—Safety.Standard,CommissionElectrotechnicalInternational

SpecificationsEnvironmentalSystem

theforspecificationsoperatingenvironmentalofrangestheshowsB-1Table
computer.3B21D

SpecificationsEnvironmentalSystemB-1.Table

DescriptionCharacteristic

50˚Cto0TemperatureAmbientMaximum

noncondensing95%,to5HumidityOperating

tolevelseabelow)feet197(meters60AltitudeOperational
levelseaabove)feet12989(meters3960
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included:areDrawingsEquipmentfollowingThecomputer.
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ED3T076-40Cable,TapeFlex
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2000January3Issue254-303-105 C-1



ManualReferenceHardware
InformationCablingandConnector

ConnectorizedED3T076-20
CablesSwitchboard

rearaisC-1Figurecables.switchboardconnectorizedtheidentifiesC-1Table
theoflocationtheshowingJ3T060A-1,Cabinet,Processortheofview

cables.switchboardconnectorized

CablesSwitchboardConnectorizedED3T076-20C-1.Table

QTYDESCRIPTIONCABLEIDCABLE TOFROM
EQLEQL

028-075-3380,DMA0,CU028-178-1060,DFC0,CU1G1ED3T076-20, CableChannelSerialDual

028-075-3060,DMA0,CU053-178-1061,DFC1,CU1G1AED3T076-20, CableChannelSerialDual

028-075-3510,DMA0,CU019-065-5060,IOP0,CU1G1BED3T076-20, CableChannelSerialDual

028-075-3190,DMA0,CU045-065-5061,IOP1,CU1G1CED3T076-20, CableChannelSerialDual

053-075-3380,DMA1,CU028-178-1190,DFC0,CU1G1DED3T076-20, CableChannelSerialDual

053-075-3060,DMA1,CU053-178-1191,DFC1,CU1G1EED3T076-20, CableChannelSerialDual

053-075-3510,DMA1,CU019-065-7060,IOP0,CU1G1FED3T076-20, CableChannelSerialDual

053-075-3190,DMA1,CU045-065-7061,IOP1,CU1G1GED3T076-20, CableChannelSerialDual

028-075-3450,DMA0,CU011-011-5062,IOP2-SPU,IOP1G1HED3T076-20, CableChannelSerialDual

053-075-3450,DMA1,CU011-011-7062,IOP2-SPU,IOP1G1JED3T076-20, CableChannelSerialDual

028-075-3130,DMA0,CU062-011-5063,IOP3-SPU,IOP1G1KED3T076-20, CableChannelSerialDual

053-075-3130,DMA1,CU062-011-7063,IOP3-SPU,IOP1G1LED3T076-20, CableChannelSerialDual

028-075-3320,DMA0,CU011-180-1062,DFC2-SPU,IOP1G1MED3T076-20, CableChannelSerialDual

053-075-3320,DMA1,CU011-180-1192,DFC2-SPU,IOP1G1NED3T076-20, Cable(DSCH)ChannelSerialDual

045-186-345PSSDB,UN3771,CU019-094-345MTTYC),(TN983PC000,CU1G2ED3T076-20, CableControl(MTTY)TerminalMaintenance

045-186-145PSSDB,UN3771,CU019-094-132MTTYC),(TN983PC000,CU1G2AED3T076-20, CableControl(ROP)PrinterOnlyReceive

045-186-351PSSDB,UN3771,CU045-094-345MTTYC),(TN983PC001,CU1G2BED3T076-20, CableControl(MTTY)TerminalMaintenance

045-186-151PSSDB,UN3771,CU045-094-132MTTYC),(TN983PC001,CU1G2CED3T076-20, CableControl(ROP)PrinterOnlyReceive

045-186-345PSSDB,UN3771,CU019-094-132MTTYC),(UN583/UN597PC000,CU1G2DED3T076-20, CableControl(MTTY)TerminalMaintenance

045-186-145PSSDB,UN3771,CU019-094-332MTTYC),(UN583/UN597PC000,CU1G2EED3T076-20, CableControl(ROP)PrinterOnlyReceive

045-186-351PSSDB,UN3771,CU045-094-132MTTYC),(UN583/UN597PC001,CU1G2FED3T076-20, CableControl(MTTY)TerminalMaintenance

045-186-151PSSDB,UN3771,CU045-094-332MTTYC),(UN583/UN597PC001,CU1G2GED3T076-20, CableControl(ROP)PrinterOnlyReceive

019-038-500CC,KLW310,CU019-094-153MTTYC),(TN983PC000,CU1G3ED3T076-20, Cable(EAI)InterfaceActionEmergency

045-038-500CC,KLW311,CU019-094-149MTTYC),(TN983PC000,CU1G3AED3T076-40, Cable(EAI)InterfaceActionEmergency

045-038-300CC,KLW311,CU045-094-149MTTYC),(TN983PC001,CU1G3BED3T076-20, Cable(EAI)InterfaceActionEmergency

019-038-300CC,KLW310,CU045-094-153MTTYC),(TN983PC001,CU1G3CED3T076-20, Cable(EAI)InterfaceActionEmergency

045-080-132IOPPS,TN18201,CU019-038-506CC,KLW310,CU1G4ED3T076-20, CableBusScanBoundary

019-080-132IOPPS,TN18200,CU045-038-506CC,KLW311,CU1G4AED3T076-20, CableBusScanBoundary

045-038-100CC,KLW311,CU019-038-100CC,KLW310,CU1G5ED3T076-20, Cable(MCH)ChannelMaintenance

011-026-132IOPPS,TN18202-SPU,IOP019-080-151IOPPS,TN18200,CU1G6ED3T076-20, Cable(BS)ScanBoundary

062-026-132IOPPS,TN18203-SPU,IOP045-080-151IOPPS,TN18201,CU1G6AED3T076-20, Cable(BS)ScanBoundary

MTTY045-186-332PSSDB,UN3771,CU1G7BED3T076-20, Feet)(50Cable(MTTY)TerminalMaintenance

ROP045-186-132PSSDB,UN3771,CU1G7CED3T076-20, Feet)(50Cable(ROP)PrinterOnlyReceive

Note: included.notaredevices(SDLC)ControllerLinkDataSynchronousCommunityPeripheralforCables
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(Contd)CablesSwitchboardConnectorizedED3T076-20C-1.Table

QTYDESCRIPTIONCABLEIDCABLE TOFROM
EQLEQL

MTTY045-186-332PSSDB,UN3771,CU1G7DED3T076-20, Feet)(100Cable(MTTY)TerminalMaintenance

ROP045-186-132PSSDB,UN3771,CU1G7EED3T076-20, Feet)(100Cable(ROP)PrinterOnlyReceive

MTTY045-186-332PSSDB,UN3771,CU1G7FED3T076-20, Feet)(250Cable(MTTY)TerminalMaintenance

ROP045-186-132PSSDB,UN3771,CU1G7GED3T076-20, Feet)(250Cable(ROP)PrinterOnlyReceive

MTTY045-186-332PSSDB,UN3771,CU1G7HED3T076-20, Feet)(50Cable(MTTY)TerminalMaintenance

ROP045-186-132PSSDB,UN3771,CU1G7JED3T076-20, Feet)(50Cable(ROP)PrinterOnlyReceive

MTTY045-186-332PSSDB,UN3771,CU1G7KED3T076-20, Feet)(100Cable(MTTY)TerminalMaintenance

ROP045-186-132PSSDB,UN3771,CU1G7LED3T076-20, Feet)(100Cable(ROP)PrinterOnlyReceive

MTTY045-186-332PSSDB,UN3771,CU1G7MED3T076-20, Feet)(250Cable(MTTY)TerminalMaintenance

ROP045-186-132PSSDB,UN3771,CU1G7NED3T076-20, Feet)(250Cable(ROP)PrinterOnlyReceive

Cable(DCI)InterconnectComputerDSCH
Feet)(50

0or1CUinDMA1G8ED3T076-20, Sun BoardDCI*

0or1CUinDMA1G8AED3T076-20, Feet)(75CableDCI Sun BoardDCI

0or1CUinDMA1G8BED3T076-20, Feet)(100CableDCI Sun BoardDCI

036-011-2000,UnitFanBidirectional019-110-3330),SCSDC(UN33/UN933PC020,CU1G14ED3T076-20, Cable(SCSD)DistributorSignalandScanner

036-011-3001,UnitFanBidirectional045-110-3331),SCSDC(UN33/UN933PC021,CU1G14AED3T076-20, Cable(SCSD)DistributorSignalandScanner

045-080-306IOPPS,TN18201,CU019-110-5500),SCSDC(UN33/UN933PC020,CU1G15AED3T076-20, Cable(SCSD)DistributorSignalandScanner

019-080-306IOPPS,TN18200,CU045-110-5501),SCSDC(UN33/UN933PC021,CU1G15DED3T076-20, Cable(SCSD)DistributorSignalandScanner

028-146-539SPU04,0,CU019-110-5370),SCSDC(UN33/UN933PC020,CU1G17ED3T076-20, Cable(SCSD)DistributorSignalandScanner

053-146-539SPU05,1,CU045-110-5371),SCSDC(UN33/UN933PC021,CU1G17AED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-180-539SPU18,2-SPU,IOP028-130-3372),SCSDC(UN33/UN933PC300,CU1G17BED3T076-20, Cable(SCSD)DistributorSignalandScanner

062-180-539SPU19,IOP3-SPU,028-130-1332),SCSDC(UN33/UN933PC300,CU1G17CED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-164-539SPU20,2-SPU,IOP028-130-3462),SCSDC(UN33/UN933PC300,CU1G17DED3T076-20, Cable(SCSD)DistributorSignalandScanner

062-164-539SPU21,3-SPU,IOP028-130-1372),SCSDC(UN33/UN933PC300,CU1G17EED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-148-539SPU22,2-SPU,IOP028-130-3502),SCSDC(UN33/UN933PC300,CU1G17FED3T076-20, Cable(SCSD)DistributorSignalandScanner

062-148-539SPU23,3-SPU,IOP028-130-1462),SCSDC(UN33/UN933PC300,CU1G17GED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-132-539SPU24,2-SPU,IOP028-130-5332),SCSDC(UN33/UN933PC300,CU1G17HED3T076-20, Cable(SCSD)DistributorSignalandScanner

062-132-539SPU25,3-SPU,IOP028-130-1502),SCSDC(UN33/UN933PC300,CU1G17JED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-116-539SPU26,2-SPU,IOP028-130-5372),SCSDC(UN33/UN933PC300,CU1G17KED3T076-20, Cable(SCSD)DistributorSignalandScanner

062-116-539SPU27,3-SPU,IOP028-130-3332),SCSDC(UN33/UN933PC300,CU1G17LED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-026-306IOPPS,TN18202-SPU,IOP019-110-5460),SCSDC(UN33/UN933PC020,CU1G18ED3T076-20, Cable(SCSD)DistributorSignalandScanner

062-026-306IOPPS,TN18203-SPU,IOP045-110-5461),SCSDC(UN33/UN933PC021,CU1G18AED3T076-20, Cable(SCSD)DistributorSignalandScanner

011-180-539IOPPS,TN18202-SPU,IOP028-130-5462),SCSDC(UN33/UN933PC300,CU1G18BED3T076-20, Cable(SCSD)DistributorSignalandScanner

Note: included.notaredevices(SDLC)ControllerLinkDataSynchronousCommunityPeripheralforCables

* countries.otherandStatesUnitedtheinInc.Microsystems,SunoftrademarksregisteredortrademarksarelogoSuntheandMicrosystems,SunSun,
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(Contd)CablesSwitchboardConnectorizedED3T076-20C-1.Table

QTYDESCRIPTIONCABLEIDCABLE TOFROM
EQLEQL

1or0CUin(UN33D/UN933)SCSD(UN377)SwitchPort1G30ED3T076-20, CableAlarm

019-038-500CC,KLW310,CU019-094-317MTTYC),(UN583/UN597PC000,CU1G33ED3T076-20, Cable(EAI)InterfaceActionEmergency

045-038-300CC,KLW311,CU045-094-117MTTYC),(UN583/UN597PC001,CU1G33AED3T076-20, Cable(EAI)InterfaceActionEmergency

045-038-500CC,KLW311,CU019-094-120MTTYC),(UN583/UN597PC000,CU1G34ED3T076-40, Cable(EAI)InterfaceActionEmergency

019-038-300CC,KLW310,CU045-094-320MTTYC),(UN583/UN597PC001,CU1G34AED3T076-20, Cable(EAI)InterfaceActionEmergency

SDLRS232CUN582-ProvidesSetData212ARor201C1G50ED3T076-20, max)feet(50CableControlPeripheral

SDLSCCRS232CUN583/UN597-ProvidesSetData201C1G51ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CUN582-ProvidesSetData202T1G52ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CUN582-ProvidesSetData202T1G52AED3T076-20, max)feet(250CableControlPeripheral

1G53ED3T076-20, max)feet(50CableControlPeripheral Gandalf ADLRS232CUN582-ProvidesSetData3309*

1G53AED3T076-20, max)feet(250CableControlPeripheral Gandalf ADLRS232CUN582-ProvidesSetData3309

ADLRS232CUN582-ProvidesSetData212AR1G54ED3T076-20, max)feet(100CableControlPeripheral

ADLRS232CUN582-ProvidesSetData1900)(ModelSecureSTU-IIAT&T1G55ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CModemNullAUN582-ProvidesROP1G56ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CModemNullAUN582-ProvidesROP1G56AED3T076-20, max)feet(250CableControlPeripheral

ADLRS232CModemNullAUN582-ProvidesVT1001G57ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CModemNullAUN582-ProvidesVT1001G57AED3T076-20, max)feet(250CableControlPeripheral

ADLRS232CUN582-ProvidesVTColor1G58ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CUN582-ProvidesVTColor1G58AED3T076-20, max)feet(250CableControlPeripheral

ADLRS232CUN582-ProvidesSetDataControlFlowHardware1G59ED3T076-20, max)feet(50CableControlPeripheral

ADLRS232CModemNullAUN582-ProvidesSetDataControlFlowHardware1G60ED3T076-20, max)feet(50CableControlPeripheral

DLRS449UN582-ProvidesSetData2096Aor2048A,2024A,1G61ED3T076-20, max)feet(50CableControlPeripheral

DLV.35/V.36AUN582-ProvidesSetData2556B1G62ED3T076-20, max)feet(50CableControlPeripheral

DLV.35AUN582-ProvidesSetDataV.351G63ED3T076-20, max)feet(50CableControlPeripheral

DLV.36AUN582-ProvidesSetDataV.361G64ED3T076-20, max)feet(50CableControlPeripheral

Note: included.notaredevices(SDLC)ControllerLinkDataSynchronousCommunityPeripheralforCables

* Corporation.MiteloftrademarkRegistered
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GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

G2

G1D

G1BG1F

G2B G2

G1

G1BG1AG1 G1C

ED3T076-20,G1-G1G
DUAL SERIAL CHANNEL

SWITCHBOARD CABLE

53

49

45

PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)G2B

G1GG1C

G1A G1E

G1F G1GG1D

(TN983 ONLY)
ED3T076-20,G2,G2B
MAINTENANCE TTY

SWITCHBOARD CABLE
019-094-345, 045-186-345
045-094-345, 045-186-351

028-178-106, 028-075-338
053-178-106, 028-075-306
019-065-506, 028-075-351
045-065-506, 028-075-319
028-178-119, 053-075-338
053-178-119, 053-075-306
019-065-706, 053-075-351
045-065-706, 053-075-319

G1E
(UN583 AND UN597 ONLY)

ED3T076-20,G2D,G2F
MAINTENANCE TTY

SWITCHBOARD CABLE
019-094-132, 045-186-345
045-094-132, 045-186-351

)5of1Sheet(InformationLocationCablesSwitchboardConnectorizedED3T076-20C-1.Figure
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49
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36
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PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

G3AG3B G4A

G3BG2C G3C G4

G2A G3AG3

G3CG3 G4

G4A

ED3T076-20,G4,4A
BOUNDARY SCAN BUS
SWITCHBOARD CABLE

019-038-506, 045-080-132
045-038-506, 019-080-132

TN983 ONLY
ED3T076-20,G2A,G2C

RECEIVE-ONLY PRINTER
SWITCHBOARD CABLE

019-094-132, 045-186-145
045-094-132, 045-186-151

TN983 ONLY
ED3T076-20,G3,G3A,G3B,G3C

EMERGENCY ACTION
INTERFACE (EAI)

SWITCHBOARD CABLE
019-094-153, 019-038-500
019-094-149, 045-038-500
045-094-149, 045-038-300
045-094-153, 019-038-300

G2C G2A

UN583 AND UN597 ONLY
ED3T076-20,G2E,G2G

RECEIVE-ONLY PRINTER
SWITCHBOARD CABLE

019-094-332, 045-186-145
045-094-332, 045-186-151

UN583 AND UN597 ONLY
ED3T076-20,G33,G33A,G34,G34A

EMERGENCY ACTION
INTERFACE (EAI)

SWITCHBOARD CABLE
019-094-317, 019-038-500
019-094-117, 045-038-300
045-094-120, 045-038-500
045-094-320, 019-038-300

)5of2Sheet(InformationLocationCablesSwitchboardConnectorizedED3T076-20C-1.Figure
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53

49
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36
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PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1,L1,B

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

G14A

G15A G5

G15A

G15D

G15D

G14

G14

G14A

G5

ED3T076-20,G15D
SCAN AND SIGNAL DISTRIBUTOR

SWITCHBOARD CABLE

ED3T076-20,G5
MAINTENANCE LINK

OR CHANNEL
SWITCHBOARD CABLE

ED3T076-20,G14,14A,15A
SCAN AND SIGNAL DISTRIBUTOR

SWITCHBOARD CABLE

019-038-100, 045-038-100

045-110-550, 019-080-306

019-110-333, 036-011-200
045-110-333, 036-011-300
019-110-550, 045-080-306

)5of3Sheet(InformationLocationCablesSwitchboardConnectorizedED3T076-20C-1.Figure
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PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

G1K G1L

ED3T076-20,G1H,1J,1K,1L
DUAL SERIAL CHANNEL

SWITCHBOARD CABLE

ED3T076-20,G17,
17B,17D,17F, 17H,17K

SCAN AND SIGNAL DISTRIBUTOR
SWITCHBOARD CABLE

G1H G1J

G1H

G1K

G1J

G1L

G17

G17B
G17D

G17F
G17H

G17K

G17

G17B,
G17D,
G17F,
G17H,
G17K

011-011-506, 028-075-345
011-011-706, 053-075-345
062-011-506, 028-075-313
062-011-706, 053-075-313

019-110-537, 028-146-539
028-130-337, 011-180-539
028-130-346, 011-164-539
028-130-350, 011-148-539
028-130-533, 011-132-539
028-130-537, 011-116-539

)5of4Sheet(InformationLocationCablesSwitchboardConnectorizedED3T076-20C-1.Figure
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45

36
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11

PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

ED3T076-20,G17A,
17C,17E,17G,17J,17L

SCAN AND SIGNAL DISTRIBUTOR
SWITCHBOARD CABLE

G6

G17C
G17E

G17G
G17J

G17L

G17C,
G17E,
G17G,
G17J,
G17L

G6A

G18A

G17A

G6

G18

G17A G18A G6A

ED3T076-20,G6A
BOUNDARY SCAN

SWITCHBOARD CABLE

ED3T076-20,G18A
SCAN AND SIGNAL DISTRIBUTOR

SWITCHBOARD CABLE

ED3T076-20,G6
BOUNDARY SCAN

SWITCHBOARD CABLE

G18

045-080-151, 062-026-132

045-110-546, 062-026-306

045-110-537, 053-146-539
028-130-133, 062-180-539
028-130-137, 062-164-539
028-130-146, 062-148-539
028-130-150, 062-132-539
028-130-333, 062-116-539

ED3T076-20,G18
SCAN AND SIGNAL DISTRIBUTOR

SWITCHBOARD CABLE

019-110-546, 011-026-306

019-080-151, 011-026-132

G1N

G1MG18B

G18B

G1M G1N

ED3T076-20,G18B
SCAN AND SIGNAL DISTRIBUTOR

SWITCHBOARD CABLE

011-180-539, 028-130-546

ED3T076-20,G1M
DUAL SERIAL CHANNEL

SWITCHBOARD CABLE

011-180-106, 028-075-332

ED3T076-20,G1N
DUAL SERIAL CHANNEL

SWITCHBOARD CABLE

011-180-119, 053-075-332

)5of5Sheet(InformationLocationCablesSwitchboardConnectorizedED3T076-20C-1.Figure
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CablesTapeFlexED3T076-40

viewrearaisC-2Figurecables.tapeflexconnectorizedtheidentifiesC-2Table
tapeflextheoflocationtheshowingJ3T060A-1,Cabinet,Processortheof

orKLW64,KLW48,KLW40,toreferalsocouldKLW32table,thisIncables.
KLW128.

CablesTapeFlexED3T076-40C-2.Table

QTYDESCRIPTIONCABLEIDCABLE TOFROM
EQLEQL

045-008-100MM,KLW321,CU019-008-100MM,KLW320,CU1G1ED3T076-40, CableBusUpdateStoreMain

045-008-132MM,KLW321,CU019-008-132MM,KLW320,CU
045-008-300MM,KLW321,CU019-008-300MM,KLW320,CU
053-008-100MM,KLW321,CU028-008-100MM,KLW320,CU
053-007-032MM,KLW321,CU028-008-132MM,KLW320,CU

62-180-50062-180-500G3ED3T076-40, CableResistorTerminatingBusConnectorized

62-180-30062-180-300CableResistorTerminatingBusConnectorized

53-178-30053-178-300CableResistorTerminatingBusConnectorized

53-101-00053-101-000CableResistorTerminatingBusConnectorized

45-186-50045-186-500CableResistorTerminatingBusConnectorized

45-101-00045-101-000CableResistorTerminatingBusConnectorized

28-178-30028-178-300CableResistorTerminatingBusConnectorized

28-101-00028-101-000CableResistorTerminatingBusConnectorized

19-186-50019-186-500CableResistorTerminatingBusConnectorized

19-101-00019-101-000CableResistorTerminatingBusConnectorized

11-180-30011-180-300CableResistorTerminatingBusConnectorized

11-180-50011-180-500CableResistorTerminatingBusConnectorized

ABus2-SPU,IOPand0Bus0,Processor
SPU24)and(SPU20CableExtensionBusSCSI

11-063-00028-101-0001G4ED3T076-40,

BBus2-SPU,IOPand2Bus0,Processor
SPU26)andSPU22,(SPU18,CableExtensionBusSCSI

11-047-00019-101-0001G4AED3T076-40,

ABus3-SPU,IOPand1Bus1,Processor
SPU25)and(SPU21CableExtensionBusSCSI

62-063-00053-101-0001G4BED3T076-40,

BBus3-SPU,IOPand3Bus1,Processor
SPU27)andSPU23,(SPU19,CableExtensionBusSCSI

62-047-00045-101-0001G4CED3T076-40,

ABus3-SPU,IOPand0Bus0,Processor
SPU25)and(SPU21CableExtensionBusSCSI

62-063-00028-101-0001G4DED3T076-40,

BBus3-SPU,IOPand1Bus1,Processor
SPU27)andSPU23,(SPU19,CableExtensionBusSCSI

62-047-00053-101-0001G4EED3T076-40,

1or0DriveTape9-Track19-186-5001G100ED3T076-40, CableBusSCSI1or0DriveTape9-Trackand1or0Processor

45-186-500

3or2DriveTape9-Track28-186-3001G101ED3T076-40, CableBusSCSI3or2DriveTape9-Trackand1or0Processor

53-178-300
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69

62

53

49

45

36

28

24

19

11

ED3T076-40,G1
MAIN STORE UPDATE
BUS CABLE

PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND

FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT

J5D003FH-2

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

ED3T076-40,G3
BUS TERMINATOR

9824AN SCSI
BUS JUMPERS

9824AN SCSI
BUS JUMPERS

9824AN SCSI
BUS JUMPERS

053-007-032
053-008-100
045-008-300
045-008-132
045-008-100
028-008-132
028-008-100
019-008-300
019-008-132
019-008-100

053-101-000

045-101-000

028-101-000

019-101-000

62-171-000
62-155-000
62-139-000
62-123-000

062-180-300

053-178-300

045-186-500

53-153-000
28-153-000

028-178-300

019-186-500

011-180-300

011-180-500

11-171-000
11-155-000
11-139-000
11-123-000

062-180-500

)2of1Sheet(InformationLocationCablesTapeFlexED3T076-40C-2.Figure
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FIRST
SCSI 9-TRACK TAPE DRIVE

KS-23909

THIRD
SCSI 9-TRACK TAPE DRIVE

KS-23909

SECOND
SCSI 9-TRACK TAPE DRIVE

KS-23909

FOURTH
SCSI 9-TRACK TAPE DRIVE

KS-23909

FIRST PERIPHERAL
GROWTH CABINET, J3T059A-1

SECOND PERIPHERAL
GROWTH CABINET, J3T059A-1

PROCESSOR
CABINET, J3T060A-1

MODULAR FUSE AND FILTER UNIT
J5D003FJ-1

GROWTH UNIT
J3T060AB-1

GROWTH UNIT
J3T060AB-1

PROCESSOR UNIT
J3T060AA-1

PROCESSOR 1

BIDIRECTIONAL FAN UNIT
J5D003FH-2

PROCESSOR UNIT
J3T060AA-1

PROCESSOR 0

69

66

62

57

53

49

45

42

40

36

32

28

24

19

17

15

11

06

PGC00PGC01

4

G4 OR G4D

4A

G4B OR
G4D

G4C

G4C  OR
G4E

G4B OR G4E

G4A

ED3T076-40,G100
PROCESSOR 0 OR 1
FIRST SCSI 9-TRACK TAPE
DRIVE SCSI BUS CABLE

ED3T076-40,G100
PROCESSOR 0 OR 1
SECOND SCSI 9-TRACK TAPE
DRIVE SCSI BUS CABLE

ED3T076-40,G101
PROCESSOR 0 OR 1
FOURTH SCSI 9-TRACK TAPE
DRIVE SCSI BUS CABLE

ED3T076-40,G101
PROCESSOR 0 OR 1
THIRD SCSI 9-TRACK TAPE
DRIVE SCSI BUS CABLE

ED3T076-40,G4,
4A,4B,4C,4D, OR 4E

SCSI BUS
EXTENSION CABLES

(REAR  VIEW)

028-101-000, 011-063-000
019-101-000, 011-047-000
053-101-000, 062-063-000
045-101-000, 062-047-000
028-101-000, 062-063-000
053-101-000, 062-047-000

053-178-300

045-186-500

028-178-300

019-186-500

ED3T076-40,G100 AND G101 CAN BE TERMINATED
AT ANY ONE OF 4 BUSES AS STAMPED ON THE CABLE.

NOTE:  

SEE
NOTE

)2of2Sheet(InformationLocationCablesTapeFlexED3T076-40C-2.Figure
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CablesFormedED3T076-50

rearareC-4andC-3Figuresassemblies.cableformedtheidentifiesC-3Table
formedtheoflocationtheshowingJ3T060A-1,Cabinet,Processortheofviews

assemblies.cable

CablesFormedED3T076-50C-3.Table

QTYDESCRIPTIONCABLEIDCABLE TOFROM
EQLEQL

069-100-103028-060-3161G1ED3T076-50, Cable)AlarmFuseand(Power0UnitProcessor

069-100-106053-060-3161G2ED3T076-50, Cable)AlarmFuseand(Power1UnitProcessor

1G3ED3T076-50, CablePowerUnitGrowth2-SPUIOP

1G4ED3T076-50, CablePowerUnitGrowth3-SPUIOP
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69

62

53

49

45

36

28

24

19

11

PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

ED3T076-50,G2
PROCESSOR UNIT 1

FORMED POWER
CABLE ASSEMBLY

ED3T076-50,G1
PROCESSOR UNIT 0

FORMED POWER
CABLE ASSEMBLY

1
4
1

0
5
9

0
5
0

0
1
4

0
3
2

0
4
1

1
5
9

1
8
6

1
7
7

1
6
8

1
8
6

1
7
6

1
5
6

1
2
7

0
8
8

0
8
4

0
5
0

0
4
6

1
6
0

1
7
2

1
6
8

1
6
4

1
6
0

1
2
9

1
2
5

0
8
6

0
7
7

0
5
8

1
8
8

1
7
6

1
6
0

0
2
8

0
4
3

0
6
0

1
8
6

1
7
6

1
5
6

1
2
7

0
8
8

0
8
4

0
5
0

0
4
6

1
6
0

1
7
2

1
6
8

1
6
4

1
6
0

1
2
9

1
2
5

0
8
6

0
7
7

0
5
8

1
5
0

0
2
3

InformationLocationAssembliesCableFormedED3T076-50,G1,2C-3.Figure
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PROCESSOR
UNIT 1
J3T060AA-1

(CU 1, DFC 1, IOP 1)

GROWTH UNIT
J3T060AB-1

(IOP 3-SPU)

PROCESSOR
UNIT 0
J3T060AA-1

(CU 0, DFC 0, IOP 0)

GROWTH UNIT
J3T060AB-1

(IOP 2-SPU)

MODULAR
FUSE AND
FILTER UNIT
J5D003FJ-1

BIDIRECTIONAL
FAN UNIT
J5D003FH-2

PROCESSOR CABINET, J3T060A-1
(REAR VIEW)

ED3T076-50,G3
IOP 2-SPU FORMED

POWER CABLE ASSEMBLY

ED3T076-50,G4
IOP 3-SPU FORMED

POWER CABLE ASSEMBLY

0
5
9

0
7
3

0
8
2

0
9
1

1
9
1

1
8
5

1
0
8

1
0
6

1
0
4

1
0
2

0
3
3

0
3
1

0
2
6

0
2
4

0
2
0

1
8
9

1
8
7

1
2
7

1
1
8

1
4
1

1
0
9

69

62

53

49

45

36

28

24

19

11

1
9
1

1
8
5

1
0
8

1
0
6

1
0
4

1
0
2

0
3
3

0
3
1

0
2
6

0
2
4

0
2
0

1
8
9

1
8
7

InformationLocationAssembliesCableFormedED3T076-50,G3,4C-4.Figure
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AssembliesPaddleboard9824A

UnitProcessortheonusedassembliespaddleboardtheidentifiesC-4Table
toterminationsRCseriesofnetworkacontainpaddleboardsAllbackplane.

Thispf.47iscapacitancetheandohms56isvalueresistanceTheground.
ofimpedanceseriesaassumesandohms65ofimpedancelinethematches

containsalsoBTR1assemblyPaddleboardelements.drivingtheinohms10
CCIOandaddresses,CCIObus,dataCCIOtheforVCCtoresistorspullup

theonareresistorspullupTheohms.1000isresistancepullupThecommands.
packs.circuit0DMAandCCtheas)P5VA(boundarypowersame

AssembliesPaddleboard9824AC-4.Table

DESCRIPTIONNUMBEREQLNAME

end0DMApullups,andterminationsBusCCIO9824AP13-075-732BTR1

end0DMAterminations,AddressandDataMAS9824AR13-075-700BTR2

end0EXterminations,BusCCIO9824AS08-018-532BTR3

C-16 254-303-1052000January3Issue



ManualReferenceHardware
InformationCablingandConnector

TerminatorsBusSCSIED3T076-40,G3

theforresistorsTerminationterminators.busSCSItheidentifiesC-5Table
onnotbutpacks,circuitandbackplanethetoexternalmountedarebusesSCSI

resistorcommercialaofconsiststerminatorbusSCSIApaddleboards.
Therebackplane.thetocabledisthatconnectoraintoplugswhichassembly

buses.SCSItwotheofendeachfortwoassemblies,theseoffourare
terminators.busSCSItheforlocationspossibleallidentifiesC-5Table

TerminatorsBusSCSIED3T076-40,G3C-5.Table

EQLUNIT

62-180-5003-SPUIOP
62-180-300UnitGrowth

53-178-300
53-101-000Processor
45-186-5001Unit
45-101-000

28-178-300
28-101-000Processor
19-186-5000Unit
19-101-000

11-180-3003-SPUIOP
11-180-500UnitGrowth

2000January3Issue254-303-105 C-17



ManualReferenceHardware
InformationCablingandConnector

JumpersBusSCSI9824AN

theofviewrearaisC-2Figurelocations.jumperbusSCSIthelistsC-6Table
BusSCSI9824ANtheoflocationtheshowingJ3T060A-1,Cabinet,Processor

Jumpers.

LocationsJumperBusSCSI9824ANC-6.Table

NOTESEQLUNIT

SPU2162-171-000
SPU2362-155-0003-SPUIOP
SPU2562-139-000UnitGrowth
SPU2762-123-000

SPU0553-153-0001UnitProcessor

SPU0428-153-0000UnitProcessor

SPU2011-171-000
SPU2211-155-0002-SPUIOP
SPU2411-139-000UnitGrowth
SPU2611-123-000

C-18 254-303-1052000January3Issue



Glossary

A

AD
)bus(Address/Data

ADCCP
ProceduresControlCommunicationsDataAdvanced

ALU
UnitLogicArithmetic

AM
ModuleAdministrative

ASIC
CircuitIntegratedSpecificApplication

ATB
BufferTranslationAddress

B

BCP
ProtocolByte-Control

BGB
BusGatingBidirectional

BGR
RegisterGatingBidirectional

BIC
ControllerInterfaceBus

BIST
Self-TestBuilt-In

BMPM
ModulePowerBoard-Mounted

BOM
)tapecartridgewithassociated(MediaofBeginning

BOP
)tapecartridgewithassociated(PartitionofBeginning

2000January3Issue254-303-105 GL-1
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BOT
)tape9-trackwithassociated(TapeofBeginning

BS
)bus(ScanBoundary

BSM
MasterScanBoundary

C

CA
)bus(AddressCache

CAC
ControllerCache

CAR
RegisterAddressChannel

CAS
StrobeAddressColumn

CC
ControlCentral

CCIO
Input/OutputControlCentral

CCIOAD
)bus(AddressInput/OutputControlCentral

CCIOD
)bus(DataInput/OutputControlCentral

CD
)bus(DataCache

CDR
RegisterDataChannel

CM/CNI
InterfaceNetworkModule/CommunicationsCommunications

CMOS
SemiconductorOxideMetalComplementary

CMU
UnitModuleCommunications

CPI
InchPerCharacters

GL-2 254-303-1052000January3Issue
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CSU
UnitStorageCache

CU
UnitControl

CUPS
SwitchPowerUnitControl

D

DAT
digital4-millimeterremovableauseswhichdrivetape3.5-inchATape.AudioDigital

cartridge.tapeaudio

DATB
(31-00)BusDataInternal

DDCMP
ProtocolMessageCommunicationDataDigital

DDR
RegisterDataDiagnostic

DDS
)formattape(StorageDataDigital

DDSBS
SelectorBusSerialDualDuplex

DFC
ControllerFileDisk

DFCA
)packcircuitUN373(AControllerFileDisk

DFCB
)packcircuitTN2116(BControllerFileDisk

DMA
AccessMemoryDirect

DMAC
ControllerAccessMemoryDirect

DMU
UnitManipulationData

DPM
MemoryDual-Port

2000January3Issue254-303-105 GL-3
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DRAM
MemoryAccessRandomDynamic

DSCH
ChannelSerialDual

DST
)bus(Destination

E

EAI
InterfaceActionEmergency

ECMA
AssociationManufacturersComputerEuropean

EGRASP
theonresidentfullyisthatdebuggeraissoftwarePackageAccessGenericEnhanced

computer.3B21D

EMC
CompatibilityElectromagnetic

EMI
InterferenceElectro-Magnetic

EPROM
MemoryOnlyReadProgrammableErasable

EQL
LocationEquipment

ER
RegisterError

ESM
MonitorSanityExternal

ETSI
InstituteStandardizationTelecommunicationEuropean

EX
)slot(Expansion
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F

FA
AlarmFuse

FCC
CommissionCommunicationsFederal

FFU
UnitFilterandFuse

FIFO
First-OutFirst-In

FLZ
Find-Low-Zero

FOFL
Off-LineForceorOff-LineForced

FONL
On-LineForceorOn-LineForced

FPS
SensorPerformanceFan

G

GCR
RecordingCodedGroup

GRASP
3B21DtheonresidentfullyisthatdebuggeraissoftwarePackageAccessGeneric

computer.

H

HDLC
ControlLinkDataLevelHigh

HSR
RegisterStatusHardware

2000January3Issue254-303-105 GL-5
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I

IB
BufferInstruction

IEC
CommissionElectrotechnicalInternational

IM
MultiplexerInstruction

IM
)register(MaskInterrupt

IOMI
InterfaceMicroprocessorInput/Output

IOP
ProcessorInput/Output

IOPPS
SwitchPowerInput/Output

IP
ProductInformationorParameterInitialization

IPS
SecondPerInches

IS
SourceInterruptasknownalso)register(SetInterrupt

J

JEDEC
CouncilEngineeringDeviceElectronJoint

L

LVD
DifferentialVoltageLow

LOCCB
BoardCenterwithChipOnLead
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M

MAS
StoreMain

MASB
BusStoreMain

Mb
Megabit

MB
2ismegabyteamemory,storemaintoreferringWhenMegabyte. 20 bytes

bytes.million1ismegabyteadevices,disktoreferringWhen).bytes1,048,576(

MC
MicroController

MCERT
TestandRegulationErrorwithControllerMemory

MCH
ChannelMaintenance

MCHL
LinkChannelMaintenance

MHD
DiskHeadMoving

MIR
RegisterMicroInstruction

MIS
StoreMicroInstruction

MLB
BoardMultilayer

MLTS
SetTestLevelMicro

MM
MemoryMain

MPDATA
)register(DataMicroprocessor

MPMADD
AddressMemoryMicroprocessor

MSA
)bus(AddressMicroStore

2000January3Issue254-303-105 GL-7
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MSD
)bus(DataMicroStore

MSEQ
MicroSequencer

MT
TapeMagnetic

MTC
)bus(Maintenance

MTTY
)TerminalMaintenance(TeletypewriterMaintenance

MTTYC
ControllerTerminalMaintenanceorControllerTeletypewriterMaintenance

MUX
Multiplexer

N

NCLK
ClockNetwork

NEBS
SystemEquipment-BuildingNetwork

O

OE
EnableOutput

OOS
ServiceofOut

P

PA
AddressProgram
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PC
ControllerPeripheral

PDC
CabinetDistributionPower

PIC
ControllerInterfacePeripheral

PIO
Input/OutputProgrammed

PLCC
CarrierChipLeadedPlastic

POCS
ShutdownCurrentOverProgrammable

PONL
On-LineProcessor

PPR
RegisterPointPulse

PRM
MessageRecoveryProcessor

PROM
MemoryOnlyReadProgrammable

PSSDB
BufferScanner-DistributorandSwitchPort

PSW
)register(WordStatusProcessor

PTSW
SwitchPort

PWB
BoardWiringPrinted

R

RAM
MemoryAccessRandom

RAS
StrobeAddressRow

RMSA
)bus(AddressMicroStoreRAM
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ROM
MemoryOnlyRead

ROMs
chipsMemoryOnlyRead

ROP
PrinterOnlyReceive

ROS/RST
scanviarequestaSendsswitch.rockertwo-positionService/RestoreofOutRequest
tounitassociatedtherestoretoorservicefromunitassociatedtheremovetopoints

service.

RQIP
thatindicatetopointdistributorsignalviaLights).green(indicatorProgressInReQuest

systemtheWhensystem.thebyrecognizedbeenhasrequestRSTorROSaneither
lightsalsoindicatorRQIPTheseconds.fewaforflashesRQIPtherequest,adenies

pressed.isswitchACO-Tthewhen

RTC
ClockTimeReal

RTR
ReliableReal-Time

S

SAI
InterfaceAddressStore

SAR
RegisterAddressStore

SAT
TranslatorAddressStore

SAURs
RegistersUpdateAddressStore

SCC
CenterControlSwitching

SCR
RegisterControlStore

SCSD
DistributorSignalandScanner
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SCSDC
packcircuitUN933orUN33ais)0SCSDC(0ControllerDistributorSignalandScanner

inequippedpackcircuitUN933orUN33ais1SCSDCPC02.0,IOPinequipped
PC02.1,IOP

SCSI
InterfaceSystemComputerSmall

IDSCSI
DB(7-0).linessignaltheofonetoreferringaddressSCSItheofrepresentationbitThe

initiatorSCSI
device.SCSIanotherbyperformedbetooperationanrequeststhatdeviceSCSIA

targetSCSI
initiator.anbyrequestedoperationanperformsthatdeviceSCSIA

SDI
InterfaceDataStore

SDLC
ControlLinkDataSynchronous

SDR
RegisterDataStore

SDRP
PipelineRegisterDataStore

SI
InterfaceStore

SIMM
ModuleMemoryIn-lineSingle

SIR
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