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1.01 theofdescriptionaprovidespracticeThis
(NSCX)ComplexServicesNetwork

overallanasservetointendedisItequipment.
andoperation,planning,theforreference
systemforNSCXtheofstagesadministration

withassociatedcraftpersonstheandengineering
included:aresubjectsfollowingThesystem.the

6

descriptionsPhysical

6

descriptionsFunctional

6

andcontrolscomplexserviceNetwork
indicators

6

requirementsPower

6

philosophy.Maintenance

1.02 to:reissuedbeingispracticeThis

6

UnitDiskHardGbyte2newtheIncorporate
information.
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newtheoninformationIncorporate
(ASR)RecognitionSpeechAutomatic

feature.

1.03 containnotdoespracticeThis
admonishments.

1.04 thisoncommentsyourwelcomesAT&T
inusaidwillcommentsYourpractice.

AT&Tofusefulnessandqualitytheimproving
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AT&Tthecallorpracticethisinprovided
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CenterInformationCustomerAT&T
DepartmentEntryOrderAttention:
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46219-1999INIndianapolis,

1.06 thethatensuretomadewaseffortEvery
completewaspracticethisininformation

However,printing.oftimetheataccurateand
change.tosubjectisinformation

1.07 cananduses,generates,equipmentThis
notifandenergyfrequencyradioradiate

thewithaccordanceinusedandinstalled
tointerferencecausemaymanual,installation

thisofOperationcommunications.radio
causetolikelyisarearesidentialainequipment
ownhisatuser,thecasewhichininterference

whatevertaketorequiredbewillexpense,
thecorrecttorequiredbemaymeasures

interference.

1.08 acronymsandabbreviationsthelists9Part
practice.thisinusedtermsapplicablewith

1.09 by:issuedispracticeThis
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2.01 offamiliesareComplexesServiceNetwork
providethatframesequipment

DialingServicesDirectandteleconferencing
moreortwobetweenfeatures(DSDC)Capability
localandtolltheoverlocationsremotephysically

interfacetheshows1Figurenetworks.telephone
4ESSaandNSCXthebetween  Thereswitch.

supporttodesignedconfigurationsNSCXtwoare
configurationstheseofEachfeatures.these

thatfirmwareandsoftwarecommoninclude
NSCXThefunctions.NSCXcommonimplement

ofconsistsNSCXoftypeeachforprogramgeneric
thewithcombinedsoftwarecommonthe

software.featureappropriate

2.02 callerautomatedprovidesNSCXEach
interactiveoperator)or(customer

Theseservices.networktelephoneforcapabilities
of:consistcapabilitiesinteractive

6

thatannouncementsrecordedPlaying
callerstopromptsorinstructionscontain

6

thatsignalsdialedtouch-toneReceiving
aoroption,servicechosenatocorrespond

number.directorytelephone

6

wordsspoken(1-9)digitsingleCollecting
chosenatocorrespondthatcallersfrom

(DSDnumbertelephoneaoroptionservice
only).
2Page
2.03 usestheirandconfigurationsNSCXtwoThe
are:

(a) Teleconferencing:Voice-Only NSCXThis
operator-and/orcustomer-forusedis

orvoiceforcallsconferenceestablished
Figureonly.usegraphicsanalogandvoice

OnlyVoiceaofdiagramblockashows2
twowithequippediscomplexThisinterface.

bridgeaudioEachbridges.audio64-port
CodePulsethedistributesandcombines

ofsamplesvoice(PCM)Modulation
othertoconferenceaonspeakers

areTrunksconference.theofparticipants
audioeachofports60onlytoassigned

isNSCXteleconferencingEachbridge.
leastAttrunks.intraoffice120withequipped

access.operatorforreservedistrunkone
59to3fromsizeinrangemayConferences

bridge.audioperlegs)(conferenceports
activemanysupportcanbridgeaudioEach
theprovidedsimultaneously,conferences

59theexceednotdolegsconferencetotal
service.foravailableports

(b) Capability:DialingServicesDirect This
servicesDSDCimplementtousedisNSCX

usetoserviceDSDCfirstThe3).(Figure
TheService.800AdvancedtheisNSCXthis

PrompterCallandResponseCourtesy
NSCX.thisusefeatures
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2.04 bemustComplexesServiceNetwork
Program-Storedhostabysupported

toaccesswithsystem(SPCS)SwitchingControlled
(CCIS)SignalingInterofficeChannelCommonthe

4E7thewithequippedswitch,4ESSThesystem.
thesupporttousedwasprogram,genericlateror

NSCXs.first

2.05 SPCSthetointerfacedisNSCXEach
(DS1)1ServiceDigitalintraofficebysystem

InterfaceDigitalonterminatedtrunksdigital
CCIStoN-linksofpairsingleaand(DIFs)Frames
minorandmajoraddition,Inframes.groupterminal

toconnectedareNSCXeachfromoutputsalarm
system.alarmofficesystemSPCSthe

2.06 aonterminatedbemusttrunksNSCXAll
(DSX-1)Cross-ConnectDigitalaviaDIF
NSCXteleconferencingvoice-onlyTheframe.

Eachtrunks).DS1(fiveterminations120requires
terminations72or48,24,requiresNSCXDSDC

DS1fiveThetrunks).DS1threeortwo,(one,
mustNSCXteleconferencingsingleafromtrunks

digitalfive)asmany(asseveraloverspreadbe
ofeachfromtrunksDS1Theunits.interface

onterminatedbeshouldNSCXsDSDCseveral
DIFs.different

2.07 trunksallASR,withequippedNSCXaOn
tocancelersechowithequippedbemust

beingfromannouncementcustomer’stheprevent
oncancelerechoTheinput.callerasrecognized

thesodeactivatedbemust1TrunkDS1-1,
pass.candataannouncement

2.08 bemaythatNSCXsofnumberThe
tolimitedisswitch4ESSanforengineered

containsNSCXteleconferencingeachSince28.
areNSCXsmoreortwohardware,simplex

oftypeeachforofficeaninprovidednormally
DSDC)anddata,andvoice(voice,serviceNSCX

required.

2.09 aforequippedfullyisNSCXoftypeEach
NSCXoftypeOneservice.particular

type.NSCXanothertoconvertedeasilybecannot
6Page
2.10 (Power − NSCXstoAC)V208andDCV48
beshouldframesdistributionpowerfrom

practice.thisof6Partindescribedasassigned

2.11 theinunitinterfacemaintenanceThe
twowithequippedisframeservicesnetwork

N-linkstwotheinterconnectingforsetsdata201D
jackmaintenanceANSCX.eachforrequired
N-links.twothetoaccesstestprovidesassembly

equippedalsoisunitinterfacemaintenanceThe
providewhichconnectorsRS-232C-typewith
(IOP)ProcessorInput/Outputtwotoaccess

provideportstwoTheseports.maintenance
datalocalfromNSCXthetoaccessmaintenance

operations,remoteandequipmentterminal
facilities.maintenanceandadministration,

DescriptionPhysical3.
33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

General
33333333333333333333333333

33333333333333333333333333

3.01 forexceptNSCXtheforhardwaretheofAll
frames.equipmentincontainedisASRthe

Thecabinet.aincontainedishardwareASRThe
feet7areNSCXeachforusedframesequipment

Alldeep.inches18andwide,inches2feet2high,
containframeeachinmountedunitsthe

FASTECH arrangedpackscircuitunitpower
equipmentHorizontalfunction.toaccording

inch.1/8ofincrementsinspecifiedarelocations
packagein-linedualtheofcircuitsIntegrated

inusedbotharecomponentsdiscreteandvariety
inmountedareunitspowerMostpacks.circuitthe

adjacentandusedaretheywhichinunitsamethe
packcircuitEachserved.grouppackcircuittheto

tostripsdesignationonlabeledisunitpowerand
controlsTheboundaries.andidentityitsindicate

typespackcircuittwoonprovidedindicatorsand
indescribedareequipmentframeotheronand

5.Part
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3.02 6-2-feettall,feet6iscabinetASRThe
feet6iscabinet7SR1-footandwide,inches

Thedeep.inches19-1/8andwide,inches34tall,
typecomputerAT*forslotscontainsUnitASR

poweracontainsalsounitASRThepacks.circuit
fans.threeandswitch,powerasupply,

ArrangementsEquipment
33333333333333333333333333
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3.03 Theframes.severalofconsistsNSCXEach
theondependingvaryframesofnumber

typeeachforframesofquantityTheNSCX.oftype
paragraphs.followingtheinshownisNSCXof

3.04 NSCX:TeleconferencingVoice-Only

6

(J4A017A-1)frameservicesnetworkOne

6

(J1C131B-1)framediskheadmovingOne

6

1List(J4A017B-1,framebridgeaudioOne
unitsbridgeaudiotwowithequipped2)and

unit.receivertoneoneand

3.05 GraphicsAnalogandVoice
NSCX:Teleconferencing

6

(J4A017A-1)frameservicesnetworkOne

6

(J1C131B-1)framediskheadmovingOne

6

1List(J4A017B-1,framebridgeaudioOne
unitsbridgeaudiotwowithequipped2)and

unit.receivertoneoneand

3.06 NSCXCapabilityDialingServicesDirect
ASR:withoutlaterorDSD8

6

(J4A017G-1)frameservicesnetworkOne

6

framereceivertoneanddiskOne
(J4A017H-1).

3.07 NSCXCapabilityDialingServicesDirect
ASR:withlaterorDSD8

6

(J4A017G-1)frameservicesnetworkOne

33333333333333333333333333

InternationaloftrademarkregisteredaisAT*
Corp.MachinesBusiness
1993May
6

framereceivertoneanddiskOne
(J4A017H-1)

6

(J4A017R-1).cabinetASROne

(J4A017A-1)FrameServicesNetwork
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CabinetRecognitionSpeechAutomatic
(J4A017R-1)
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3.51 ofconsists26)Figure(seecabinetASRThe
units:followingthe

(J4A017RA-1)unitFilterandFuse—

(J4A017RB-1)2and1,0,unitsASR—

2and1,0,unitsInterfaceASR—
(J4A017PC-2).

UnitFilterandFuseA.

3.52 is27)(FigureunitFilterandFuseThe
unit,converterDC-to-DCtheofcomposed
DC-131F1Thecapacitors.filterandblocks,fuse

supplyDCV-48theconvertsunitconverterto-DC
ofoperationthefornecessaryDCV+5tovoltage

DC-to-DC131J1Theunit.InterfaceASRthe
supplyDCV-48theconvertsunitconverter

theprovideblocksfuseTheDC.V+12tovoltage
supplyV+5andV,+12V,-48theforfusing

Thecabinet.ASRtheinequipmentthetovoltage
lessentovoltagesupplythefiltercapacitorsfilter

voltage.supplytheinvariationthe
34Page
UnitsRecognitionSpeechAutomaticB.

3.53 decode,collect,28)(FigureunitsASRThe
decodedThesewords.spokenreportand

associatedunitTRthetobackpassedarewords
equippediscabinetASRTheunit.ASRthatwith

directlyunitASREachunits.ASRthreewith
24supportsandunitTRsingleawithinterfaces

recognition.speechofchannels

RecognitionSpeechAutomaticC.
UnitsInterface

3.54 contain28)(FigureunitsInterfaceASRThe
hardThedrives.diskhardandfloppyboth

recognitionandsoftwareunitASRthestoresdrive
threewithequippediscabinetASRThecodes.

units.interfaceASR
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4.01 ofdescriptionfunctionalaprovidespartThis
withinhousedunitsandframesNSCXthe

inincludedaresubjectsfollowingTheframes.the
section:this

6

functionsNSCXofdescriptionGeneral

6

configurationsNSCX

6

andframesNSCXofdescriptionFunctional
units.

4.02 equipmentNSCXofdescriptionsFunctional
schematicfollowingtheonbasedis

drawings:

6

frameservicesNetwork-SD-4A112-01
J4A017A-1

6

unitProcessor-SD-4A113-01

6

unitinterchangeslotTime-SD-4A114-01

6

unitstorageData-SD-4A115-01

6

unitreceiverTone-SD-4A116-01

6

framebridgeAudio-SD-4A117-01

6

unitbridgeAudio-SD-4A118-01

6

schematicapplicationNSCX-SD-4A124-01

6

frameservicesNetwork-SD-4A139-01
generic)DSD8for(basicJ4A017G-1

6

J4A017AL-1unitProcessor-SD-4A140-01
later)orgeneric(DSD8

6

controllerstorageData-SD-4A141-01

6

unitdiskFloppy-SD-4A143-01

6

framereceivertoneandDisk-SD-4A144-01

6

unitdiskhardGbyte2-SD-4A168-01
later)orgeneric(DSD8

6

cabinetASR-SD-4A200-01
1993May
6

unitASR-SD-4A201-01

6

UnitInterfaceASR-SD-4A179-01

6

Unit.Fan-SD-5D019-01

4.03 equipmentwithusedbetoispracticethisIf
theofissueslaterreflectingapparatusor

tomadebeshouldreferencedrawings,schematic
circuitanddrawingsschematicappropriatethe
determinetousertheenablewillThisdescriptions.

thiswhichinmannertheandchangesofextentthe
affected.bemaypractice

General
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4.04 teleconferencingprovidesNSCXThe
DialingServicesDirectandfeatures

tollthewithuseforfeatures(DSDC)Capability
theanddigital,entirelyisNSCXThenetwork.

Manysimplex.areNSCXthewithinunitshardware
toofficeshostvariousininstalledbemayNSCXs

nationwide.servicesofavailabilityhighaprovide

4.05 aprovidesfeatureteleconferencingThe
Directtheusingcallersforservicebridging

DigitalSwitchedCircuitand(DDD)DialingDistance
providesserviceThisnetworks.(CSDC)Capability

analogandvoiceorvoice-onlywithcallera
add-ondirect-dialedaonteleconferencinggraphics

Afeature.meet-metheusingbyorbasis
withservicethisusealsocansubscriber

Theoptions.operator-assistedandreservation
callertheprovidesalsofeatureteleconferencing

forcapabilityinteractiveanoperator)or(customer
conferences.controllingandestablishing

4.06 interactiveanprovidesfeatureDSDCThe
dialedofreceptionviacallerswithinterface

andASR)withequipped(ifwordsspokenortones
announcements.recordedoftransmission

recordedstandardbemayAnnouncements
instructionalortones,alertannouncements,

usetoserviceDSDCfirstThecaller.thetoprompts
TwoService.800AdvancethewasNSCXthe

CallareservicesNSCXtheseofexamples
Response.CourtesyandPrompter
37Page



6Issue256-041-100,AT&T
333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333333333333333333333333333333333333333333
CapabilityDialingServicesDirect
33333333333333333333333333

33333333333333333333333333

4.07 networkofsetsofconsistsDSDCThe
providetosummonedbecanthatfeatures
containsarchitectureDSDCTheofferings.service
ControlNetworkanareTheseelements.keytwo

(ACP).PointControlActionanand(NCP)Point
dataassociatedanwithprocessoraisNCPThe

callshandlingoninstructionscontainswhichbase
switchingaisACPTheservices.specificfor

andrequestingaftercallsprocessesthatsystem
the[viaNCPthefrominstructionsreceiving

(CCIS)SignalingInterofficeChannelCommon
Program-StoredabemustACPThenetwork].

CCISthetoaccesswith(SPCS)SystemControlled
toconfiguredNSCXs,moreorOnenetwork.

thewithcollocatedareservices,DSDCprovide
theasservesACPThesystem.switchingACP

callDSDCaWhenNSCXs.collocatedtheforhost
thesubscriber,servicethewithinteractionrequires

host.thebyusedisNSCX

4.08 sophisticatedaprovidesNSCXThe
serviceDSDCwithinterfaceinteractive

spokenortonesdialedofreceptionviasubscribers
transmissionand/orASR)withequipped(ifwords

intraofficeDS1(viaannouncementsrecordedof
standardbemayAnnouncementstrunks).digital

ortones,alertannouncements,recorded
subscriber.servicethetopromptsinstructional
routingonlyrequiremaycallsDSDCMany

servicethefromobtainedbeinstructions
theenabletoNCPtheatbasedatasubscribers’

calls.theserouteproperlytoACP

Teleconferencing
33333333333333333333333333
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4.09 NSCXsteleconferencingoftypesBoth
graphics)analogandvoiceand(voice-only

EachSPCS.hostawithcollocatedare
providetoprogrammedisNSCXteleconferencing

conferences.establishingforcontrolsubscriber
voice-59to3fromsizeinrangemayConferences

bridgedata60to3fromandlegsconferenceonly
isportbridgeaudiooneleastAtlegs.conference

Eachaccess.operatorforreserved
activemanysupportcanNSCXteleconferencing
38Page
Voicesimultaneously.conferences
bridgetousedbemayNSCXsteleconferencing
network.DDDbandvoicethevialegsconference

ComplexServicesNetwork
Configurations
33333333333333333333333333
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4.10 tointerfacefunctionaltheshows29Figure
frameNSCXtheandSPCShostthe

DSDCtheimplementtorequiredconfigurations
later.orDSD8genericfeature

of:consistsNSCXDSDCThis

6

J4A017G-1frameservicesNetwork

6

J4A017H-1framereceivertoneandDisk

6

oftotal-eachchannels(24linesDS1Three
trunks)72

6

ASR)withequipped(ifCabinetASR
J41017R-1.

4.11 graphicsanalogandvoiceorvoice-onlyThe
consists30)(FigureNSCXteleconferencing

diskheadmovingaframe,servicesnetworkaof
thisForframe.bridgeaudioanandframe,

withequippedisframebridgeaudiotheapplication,
toneoneandunitsbridgeaudio64-porttwo

isunitreceivertoneidentical(oneunitreceiver
frame).servicesnetworktheinequippedalways

channels)digital(120trunksDS1fivetoupAlso,
SPCS.hosttheinterfacetorequiredare
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UNIT #0

DATA
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UNIT

HARD DISK
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UNIT
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N-LINK
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LEGEND:
RTMDB - RECEIVE TIME MULTIPLEXED DATA BUS
TTMDB - TRANSMIT TIME MULTIPLEXED DATA BUS
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HOST
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TERMINAL
MAIN
PROCESSOR

INPUT/OUTPUT
PROCESSOR

SERIAL COMMUNICATION BUS
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N-LINK

DATA

CONTROL
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(A & B) 
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SYSTEM
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BusComplexServicesNetwork
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4.12 providesframe(NS)ServicesNetworkThe
withinunitsbetweenconnectionsinterface

hostthetoandframes,NSCXothertoframe,the
office.SPCS

4.13 areframesNSCXtheinunitsvariousThe
andbuscommonaviainterconnected

interconnectionsTheseleads.dataconfiguration
busesdataandcontrol,timing,theprovide
servicesnetworkthewithinunitsthebetween

dialingservicesdirectframe,bridgeaudioframe,
Theframe.receivertoneanddisktheandframe,

groups:busfollowingtheofconsistsbuscommon

6

busTiming

6

BusDataMultiplexedTimeReceive
(RTMBD)

6

BusDataMultiplexedTimeTransmit
(TTMBD)

6

(SCB).BusCommunicationSerial

4.14 synchronizationandtimingmasterNSCXAll
suppliedaresignaling)N-link(exceptsignals

theviaunitinterchangetime-slotframeNStheby
clock16.384-MHzaincludesbusThisbus.timing

totrunksDS1theofonetosynchronizediswhich
switchinghostthewithsynchronizationmaintain

office.

4.15 unitinterchangetime-slotframeNSThe
overunitsotherthetodatacallerdistributes

TheRTMDB.thecalledbusdatatime-slot256a
time-slotthetodatacallertransmitunitsother

thecalledbussimilaraoverunitinterchange
sufficientprovidebusestwoTheseTTMDB.

theallhandletocapacitytransmissiondatainternal
NSCX.thewithinneedstransferdataunit-to-unit

areTTMDBandRTMDBtheonslotstimeThe
units.NSCXappropriatethetoassigneduniquely

4.16 processormainframeNSThe
aoverunitsNSCXotherwithcommunicates

serialthecalledbusparty-linebidirectional,serial,
dataaofconsistsbusThisbus.communication
1993May
frameNSThesignal.enableanandsignal
theisIOPunitterminalN-linkandprocessor

activities.busallcontrolsandbusthisofmaster
endandbeginningtheindicatessignalenableThe

toRequeststransmission.messageeachof
arebuscommunicationserialtheontransmit
eachfromleadsinterruptdedicatedbyprovided

IOP.unitterminalN-linkandprocessorthetounit

4.17 fromconnectedareleadsdataConfiguration
terminalN-linkandprocessorframeNSthe

leadsTheseunits.NSCXothertheofeachtounit
transmitcontroltoprocessormaintheenable

communicationserialandTTMDBthetoaccess
conditions.faultduringbus

4.18 interfacepackcircuitunitIndividual
functionaltheindiscussedareconnections

unit.eachofdescription

FramesComplexServicesNetwork
[J4A017A-1])(SD-4A112-01

33333333333333333333333333

33333333333333333333333333

4.19 unitsfivehousesframeNSJ4A017A-1The
Thisfunctions.NSCXspecificperformthat

applications.servicesnetworkTCinusedisframe
31):(FigureareunitsThe

6

(SD-unitterminalN-linkandProcessor
[J4A017AA-1])4A113-01

6

(SD-4A114-01unitinterchangeslotTime
[J4A017AB-1])

6

(SD-4A115-01unitstorageData
[J4A017AD-1])

6

(SD-4A116-01unitreceiverTone
J4A017AF-40])or[J4A017AF-1

6

(J4A017AC-1).unitinterfaceMaintenance
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UnitTerminalN-linkandProcessorA.
(SD-4A113-01)

General

4.20 unitterminalN-linkandprocessorThe
ItNSCX.theofcontroloverallprovides

faultmaintenance,processing,callperforms
NSCX.theforauditsanddiagnostics,recovery,

N-linkandprocessortheinmodulesvariousThe
parallelaviainterconnectedareunitterminal

systemthecalledbuscontrolanddata,address,
masterbuswithdesignedaremodulesThebus.

Modulescircuitry.slavebusand/orcircuitry
useobtainmaycircuitrymasterbuswithdesigned

Modulesit.ontransfersdatainitiateandbustheof
ofobjectthearecircuitryslavebuswithdesigned

andIOP,processor,mainTheonly.transfersdata
onmodulesonlythearecontrollerrefreshmemory

circuitry.masterbuswithdesignedbussystemthe
busslavewithdesignedbustheonModules

interruptmemory,maintheincludecircuitry
memorymainterminal,N-linktimers,controllers,

displayregisters,cutoffunitcircuit,protection
registers.maintenanceotheranddrivers,
1993May
4.21 isunitterminalN-linkandprocessorThe
(Figureareasfunctionaleightintodivided

32):

6

(TN637)processorMain

6

(TN641)memoryMain

6

TN679)and(TN643processorInput/output

6

(TN678)boarddisplayProcessor

6

andTN638,two(TN640,unitterminalN-link
TN639)

6

(TN639)processorLink

6

(TN638)interfacelinkSerial

6

(TN640).accesslinkfrequencyVoice
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(TN640)

LINK ACCESS
FREQUENCY

VOICE

N-LINK-1

N-LINK-0

SYSTEM
CONTROLLED
PROGRAM
STORED

33333333333333333333333333333333333333333333333333333333333333

(SD-4A113-01)DiagramBlockFunctional—UnitTerminalN-LinkandProcessor32.Figure
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M

(TN637)ProcessorMain

4.22 processormaintheoffunctionprincipalThe
Allprocessor.NSCXmaintheasservetois

diagnosticandaudit,maintenance,operational,
controlledorperformedeitherisNSCXtheforwork

processor’smainTheprocessor.maintheby
copybackupAmemory.maininstoredisprogram
diskheadmovingtheonstoredisprogramtheof

bymemorymainintoloadedisprogramTheunit.
reinitialization.systemduringIOPthe

4.23 busthreeofoneisprocessormainThe
thecontrolcanwhichmodulesmaster

singleaoncontainedisprocessorThebus.system
peripheralseveralwithalong(TN637)packcircuit

Theseprocessor.mainthebyuseddevices
bussystemtheonmodulesslavebusaredevices

mainthebyaccessedbethereforecanand
includedevicesTheseIOP.theandprocessor

interruptregisters,errorandstatusvarious
N-circuits,protectionmemorytimers,controllers,

ports.maintenanceandinterfaceterminallink

4.24 16-bitaofconsistsprocessormainThe
matchingassociatedandmicroprocessor

mainThecircuits.interfacebussystemandclock
thetoaccessitsand/oroperationprocessor

IOPtheinbitstwobycontrolledarebussystem
enablefeaturesTheseregister.controlandstatus

initializationduringNSCXthecontroltoIOPthe
routines.loadingsoftwaregenericand

(TN641)MemoryMain

4.25 TN641fourofconsistsmemorymainThe
systemtheonresidewhichpackscircuit

1toupallowsrangeaddressbussystemThebus.
memory.ofmegabyte

4.26 twointodividedispackcircuitTN641Each
asassignedbecanwhichblocksKB128

addresstheinblocksKB128eighttheofany
ofconsistsblockEachstraps.backplaneviaspace

thewithinterfacesbankOnebanks.KB64two
7).through0(bitsbusdatasystemtheofhalflower

theofhalfupperthewithinterfacesbankotherThe
consecutiveAny15).through(8busdatasystem

Wordsword.16-bitaasaccessedbecanbytes
1993ay
becanboundariesaddressevenwithaligned
oddonalignedWordscycle.busoneinaccessed

Sixcycles.bustworequireboundariesaddress
areword2-byteeachforbitsmemoryadditional

correctionanddetectionerroranstoretoused
word.16-biteachovercalculatedcode

theofinterruptaninresulterrorsUncorrectable
canprogramsrecoveryfaultthatsoprocessormain

invoked.be

4.27 implementedisfabricmemorymainThe
MemoryAccessRandomdynamicusing

periodicarequirewhichcircuitsintegrated(RAM)
periodicallyiscommandrefreshAcycle.refresh

memorythebypackcircuitmemoryeachtosent
dataandprogramoperatingThecontroller.refresh

maintheinstoredisprocessormainthebyused
oflossavolatile,ismemorythisSincememory.

theofcontentsthedestroywillunitthetopower
bootstrap,orpower-upduringTherefore,memory.

Thisdisk.fromloadedbemustmemorythe
containswhichIOPthebyperformedisoperation

Read-ProgrammableErasableinstoredfirmware
loadedarePrograms(EPROM).MemoryOnly

faultandinitializationNSCXduringonlydiskfrom
donenotisdiskfromPagingprocedures.recovery

operation.normalduring

and(TN643ProcessorInput/Output
TN679)

4.28 packscircuittwoofconsistsIOPThe
TN643packCircuitTN679).and(TN643
Circuitfunctions.IOPforcircuitrythecontains

busserialtheforcircuitrythecontainsTN679pack
aasmainlyfunctionsIOPThemaster.interface

andunitsallforcontrolleraccessmemorydirect
IOPtheSinceoperations.input/outputportTTY

isprogramtheEPROM,incontainedisprogram
andrecoveryotherandbootstrapforusedalso

processingcompleteaisIOPThefunctions.utility
microprocessor.808616-bitsingleausingsystem

systemEPROM,andRAMcontainsalsoIOPThe
interfaces,buscommunicationsserialandbus

miscellaneousotherandports,TTYtimers,
hardware.
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P

4.29 thewithinterfacesmicroprocessor8086The
calledbus,IOPinternalanandbussystem

ofallconnectsbusresidentThebus.residentthe
Thesetogether.devicesperipheralIOPlocalthe
buscommunicationsserialtheincludedevices

Theports.TTYtwoandmemory,IOPtheinterface,
activity.buscommunicationsserialallcontrolsIOP

andEPROMofKB64ofconsistsmemoryIOPThe
theincontainedisprogramIOPTheRAM.ofKB8

thistoIOPthebygeneratedAddressesEPROM.
mainK64upperthefrommappedareEPROM

bus.residentIOPthetospectrumaddressmemory
theforfacilitystoragedataaasservesRAMThe

devicesstaticofcomprisedisRAMTheIOP.
maintaintorefreshingperiodicrequirenotdowhich

IOPthebygeneratedAddressescontents.datathe
theofK8lowestthefrommappedareRAMthisto

IOPthetospectrumaddressmemorymain
bus.resident

4.30 onresideportsTTYstart-stopASCIITwo
aofconsistsportEachbus.residentIOPthe

(UART),Receive-TransmitAsynchronousUniversal
anddatabothforreceiversanddriversRS-232C

generationratebaudandcontrol,modem
twotheoperation,NSCXnormalDuringhardware.

half-duplextheinoperatetosetareportsTTY
becanBportTTYHowever,baud.1200atmode

standardtheatoperatetouserthebyreconfigured
baud.9600or4800,2400,1200,ofrates

4.31 thetoaccessTTYprovideUARTstwoThe
andB)and(AswitcheskeytwoviaNSCX

B1)andB0,A1,(A0,connectors232CRS-four
ASwitchunit.interfacemaintenancetheonlocated

A1andA0thebetweenonlycontroltransfers
simultaneouslybemaydataOutputconnectors.

SwitchA1).and(A0connectorsbothviamonitored
connectorsbetweenfunctionsportalltransfersB

theprovideportsTTYtwoTheseB1.andB0
NSCX.theforfacilitydisplayandcontrolprimary
sharedordedicatedatointerfacedbemayThey

toandofficehosttheinarrangementterminaldata
andadministration,operations,remotea

terminaldatalocalThefacility.maintenance
keyboard/displayaincludemayequipment

datadisketteflexibleandprinter,terminal,
46age
maintheWhenequipment.storage/playback
TTYonlymode,maintenancetheinisprocessor

active.isAport

(TN678)BoardDisplayProcessor

4.32 TN678aisboarddisplayprocessorThe
andcontrolacontainswhichpackcircuit

boarddisplayandprocessorThepanel.display
mainprovidetobussystemtheonresides
error,severaltoaccessIOPandprocessor

Theseregisters.displayandcontrol,maintenance
functionsdisplayandcontrollimitedprovidecircuits

TheNSCX.theofbootstrappingthetoessential
mainofsummaryaprovidessectiondisplay
conditions.errorandstatusNSCXandprocessor

aindicatetousedisdisplayalphanumericThe
Theseinitialization.oflevelorstatetestfailing

immediateangivetodesignedaredisplays
andconditionserrorandstatusNSCXofindication

areportsTTYwhenNSCXtherepairinginaidto
inoperative.

4.33 thesimultaneously,depressedWhen
aforcewillswitchesresetandactivate

isswitchrockerAreinitialization.NSCXcomplete
alarmsNSCXthreethedisabletoprovidedalso

thetoalarm)office-dependentandminor,(major,
majorthecontrolsregistererror8-bitAnoffice.host

office-dependentTherelays.alarmminorand
alarmminorormajoraeitherbyactivatedisalarm
mayoutputalarmoffice-dependentThecondition.

automaticallytoofficehostthebyusedbe
Fourmessage.identificationNSCXangenerate

relayalarmminorthedriveregistererrortheofbits
majorthedrivebitserrorfourremainingtheand

bealsocanrelayalarmmajorTherelay.alarm
outputsignalalarmpowerabyactivateddirectly
powerunitterminalN-linkandprocessorthefrom

(TN680).packcircuitcontrol

4.34 processortheincontainedcircuitsOther
maintenanceseveralincludeboarddisplay

ofoperationforlogiccontrolandregisterscontrol
isregister24-bitAbus.communicationspowerthe

duringaddressbussystemthetraptoprovided
conditions.error
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variousprovidesregistermaintenance16-bitA
strapread-onlyeightwithalongfunctionscontrol

programs.otherandbootstrapthebyusedbits
maintheenableregisterscutoff24-bitTwo

thetouniteachofaccesscontroltoprocessor
bus.communicationsserialandTTMDB

(TN640,UnitTerminalN-Link
TN639)andTN638,

4.35 fourofconsistsunitterminalN-linkThe
andTN638,two(TN640,packscircuit

Thesesets.data201D-L1BtwoandTN639)
betweenN-linksautonomoustwoprovidecircuits

N-TheSPCS.hosttheandprocessormainthe
forchannelcommunicationsaasfunctionlinks

data.call-relatedotherandsignalingNSCX

4.36 implementedarecommunicationsN-linkThe
VoiceTheprotocol.N-linktheusing

and(TN640)circuitaccess(VFL)LinkFrequency
Thisprotocol.first-levelthehandlemodems
representedarebitsindividualhowdefinesprotocol

isprotocollevelsecondThesignals.electricalby
twotheand(TN639)processorlinkthebyhandled

protocolThis(TN638).circuitsinterfacelinkserial
firstthebyhandledbitsindividualthehowdefines

ofunitslargerintogroupedareprotocollevel
byhandledisprotocolthird-levelTheinformation.

protocolThis(TN639).processorlinkthe
intoinformationofunitslargetheassembles

protocolsN-linkThemessages.N-linkcomplete
mainthebyhandledarelevelthirdtheabove

N-variousTheprogram.interfaceN-linkprocessor
thetofunctionbyroutedaremessageslink

program.NSCXappropriate

(TN639)ProcessorLink

4.37 8-bitanisprocessorlinkThe
anwithpackcircuitmicroprocessor-based
aandbus)processor(linkbusdataparallel8-bit

Itspace).addressofKB(64busaddress16-bit
controller,interruptEPROM,RAM,aincludes

Itinterface.busextendedanandUART,timers,
statusanderror,initialization,includesalso

theonresidedevicesprocessorlinkAllregisters.
busprocessorlinkThebus.processorlink

bus.systemthewithinterfaces
1993May
4.38 ofKB16toupprovidesprocessorlinkThe
RAM.usableofKB48toupandEPROM
dataTheKB.56tolimitedismemorytotalThe

abymaintainedisRAMdynamictheofcontents
firmwareprocessorLinkcycle.refreshperiodic

interrupt-drivenanisEPROMtheincontained
system.operating

(TN638)InterfaceLinkSerial

4.39 performspackcircuitinterfacelinkserialA
andparallel,toserialserial,toparallelthe

generation(CRC)CheckRedundancyCyclic8-bit
parallelprovidesalsoItVFL.eachforcheckingand
leadscontrolandstatusforportsoutputandinput

modem.associatedandcircuitaccessVFLtheto
serialtwotheofeachcontrolsprocessorlinkThe
fromandtopassedisDatacircuits.interfacelink

Theseregisters.severalviaprocessorlinkthe
3-bytearegister,transmit3-byteaincluderegisters

aregister,controlmodemaregister,receive
sourceerroranandregister,statusmodem

eachinprovidedalsoissequencerlinkAregister.
andtransmitterserialthesequencetocircuit

registersynchronizationreceive2-byteAreceiver.
tocircuiteachinincludedalsoarecomparatorand

and(SYU)UnitsSignalSynchronizationdetect
far-end.thewithsequencerlinkthesynchronize

AccessLinkFrequencyVoice
(TN640)

4.40 betweenlocatediscircuitaccessVFLThe
containsItVFLs.twotheandmodemstwo

providetoamplifiersandattenuators,relays,
onlevelssignalproperandaccess,testloopback,

thebymonitoredandcontrolledisItVFL.each
controlandstatusmodeminterfacelinkserial

are(N-links)VFLs4-wiretwoTheregisters.
hosttheinunitsterminalsimilartwotoconnected

office.
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(SD-UnitInterchangeSlotTimeB.
[J4A017AB-1])4A114-01

General

4.41 withinterfacesunitinterchangeslottimeThe
andtrunksintraofficeDS1officehostthe
tofunctionsswitchingnecessarytheperforms

NSCXappropriatethetochannelsDS1connect
signalssynchronizationandtimingNSCXAllunits.

otherallUnlikeunit.thisbyprovidedalsoare
notdoesunitinterchangeslottimetheunits,NSCX

unittheHowever,microprocessor.acontain
sequentialofusetheviaautonomouslyoperates

providesprocessormainNSCXThesignals.timing
channelandmaintenancenecessaryall

theviainformationcontrolconnect/disconnect
slottimeThebus.communicationsserial
functionalthreeintodividedisunitinterchange

33):(Figureareas

6

TN676)orTN675,(TN674,interfaceDS1

6

(TN632)circuitinterchangeslotTime

6

and(TN633circuitscontrolandTiming
TN635).

orTN675,(TN674,InterfaceDS1
TN676)

4.42 fivetoupofconsistsinterfaceDS1The
aretypespackcircuitThreepacks.circuit
trunkintraofficeDS1differentinterfacetodesigned

lengths:

6

feet220to0—TN674

6

feet440to220—TN675

6

feet.655to440—TN676

4.43 equippedisunitinterchangeslottimeThe
packscircuitinterfaceDS1threetoupwith

teleconferencingTheapplication.DSDCthefor
circuitinterfaceDS1fiverequiresapplication

packcircuitinterfaceDS1Eachpacks.
usingchannels)(24trunkDS1oneaccommodates

NSCXallSinceformat.serialDS1standardthe
signalingN-link,theviahandledissignaling

isformatDS1theincontainednormallyinformation
used.not
48Page
CircuitInterchangeSlotTime
(TN632)

4.44 incomingtheterminatesinterfaceDS1The
andtimingextractstrunks,DS1

slipprovidesinformation,synchronization
aintodataserialtheconvertsandcompensation,

fivethedirection,receivingtheInformat.parallel
time128intomultiplexedaretrunks)(DS1digroups

toroutedandmaintenance)8andactive(120slots
timeThecircuit.interchangeslottimeTN632the

timesynchronousprovidescircuitinterchangeslot
DS1theconnecttoswitchinginterchangeslot

theInunits.NSCXappropriatethetointerface
convertsinterfaceDS1thedirection,transmitting

slottimeTN632thefromdatatransmitparallelthe
fiveintoslots)time(128formatcircuitinterchange

transmitfiveThedigroups.trunk)(DS1channel24
andformattedindividuallythenaredigroups

alongtrunksDS1outgoingtheovertransmitted
information.synchronizationwith

(TN633CircuitsControlandTiming
TN635)and

4.45 timingthegeneratespackcircuitTN633The
byrequiredsignalssynchronizationand

interchangeslottimetheincludingunit,NSCXeach
interfacebuscommunicationsTN635Theunit.

thetointerfacecontroltheprovidespackcircuit
processor.main
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2 TO 1

TRC/TSF

OUTPUT
REGISTER

MAINT. DATA
DATA BUS

TRC/TSF

TIMDB FROM NSC UNITSTTMDB

ADDRESS BUS

(WRITE)

(READ)

MULTIPLEXER

- TRANSMIT TIME MULTIPLEXED DATA BUS

ADDRESS

5 DS1

2 TO 1

DATA BUS

DATA BUS

MEMORY
TIMESLOT
512 X 10

RTMDB TO NSC UNITS

MULTIPLEXER
ADDRESS

2 TO 1

TRC/TSF

SIGNALS
CONTROLS
UNIT

LATCH
CONTROL

REGISTER
RTMDB

(READ)

(WRITE)

REGISTER
INPUT

MAINT. DATA

REGISTER

DATA BUS

MEMORY
CONTROL
MAINT. &

MISC.
512 X 7

MEMORY
BUFFER
512 X 9

DATA

MULTIPLEXER
4 TO 1

NSC UNITS
TO OTHER

BUS
COMMUNICATIONS
SERIAL

NSC TIMING BUS

BUS INTERFACE
COMMUNICATIONS

TN635

& TIMING
ORDER SEQUENCER

TN633

TIMING & CONTROL CIRCUITS

REGISTER
TRANSMIT

CODE
IDLE

REGISTER
RECEIVE

TN632 TIME SLOT INTERCHANGE CIRCUIT

(UP TO 5)

TN676
OR

TN675,
TN674,

INTERFACE
DS1

SYSTEM
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PROGRAM
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TO HOST
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(SD-4A114-01)DiagramBlockFunctional—UnitInterchangeSlotTime33.Figure
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(SD-4A115-01UnitStorageDataC.
[J4A017AD-1])

General

4.46 awithconjunctioninunit,storagedataThe
disk-basedprovidesdrive,disk300-MB

storagedatageneralandannouncementsrecorded
PulseinoutputareAnnouncementsNSCX.thefor
timeTTMDBoverformat(PCM)ModulationCode

Upunit.storagedatathebyuseforassignedslots
(played)outputbemayannouncements24to

announcementsunique2000toUpsimultaneously.
announcements32toupandcataloged,bemay

storageDiskplayback.singleaintolinkedbecan
announcements,secondone-half256iscapacity

ofMB10andannouncements,secondone12,122
NSCXtheofcopybackupAstorage.data

datatheindiskonstoredisprogramoperating
theviatransferredisprogramThisarea.storage

mainNSCXthetobuscommunicationsserial
initialization.andrecoverysystemduringmemory

4.47 anprovidesalsounitstoragedataThe
aviacapabilityrecordingannouncement

currentlyisfeatureThisslot.timeRTMDBsingle
AdministrationNetworkOperationsthebyused

byrequiredpackdiskinitialtheproducetoCenter
andprogramgenericNSCXTheNSCX.each

fromloadedbemayupdatesannouncement
serialtheviadisktheontodiskettesflexible

ports.maintenanceTTYandbuscommunications
50Page
4.48 fiveintodividedisunitstoragedataThe
34):(Figureareasfunctional

6

and(TN61B)controllerinterfacePeripheral
(TN62)storagecontrolmicro-program

6

andTN649,(UN110B,interfacestorageDisk
TN653)

6

TN651)and(TN652bufferPlayback

6

(TN650)bufferRecord

6

TN64B,(TN65B,interfacediskheadMoving
TN63B).and

ControllerInterfacePeripheral
ControlMicroprogramand(TN61B)

(TN62)Storage

4.49 high-abycontrolledisunitstoragedataThe
microprocessorsequencer-drivenspeed

The(PIC).ControllerInterfacePeripheralthecalled
arithmetic,commonallperformtodesignedisPIC

isItoperations.controlflowsequencerandlogic,
Operation(TN61B).packcircuitoneoncontained

TN62threeonfirmwarebycontrolledisPICtheof
circuit(PROM)MemoryRead-OnlyProgrammable

totalaprovidecircuitsmemorythreeThesepacks.
Awords.microprogramK12ofcapacitystorage
pathcommonaprovidesbusdataPICbidirectional

unit.storagedatathewithinmovementdatafor
controlledisbusthisoverdataalloftransferThe

PIC.theby
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DISK STORAGE INTERFACE

TN65B

NETWORK

DISK INTERFACE

PIC DATA BUS

(TN62) (3)
CONTROL STORAGE

MICRO-PROGRAM

(PIC) (TN61B)
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INTERFACE

COMMON BUS

TRANSMIT TIME MULTIPLEXED DATA BUS

CONTROL
TN651

FABRIC
MEMORY

TN652
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RECORDDATA BUS
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RECEIVE TIME
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(SD-4A115-01)DiagramBlockFunctional—UnitStorageData34.Figure
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(UN110B,InterfaceStorageDisk
TN653)andTN649,

4.50 threeofconsistsinterfacestoragediskThe
thecontaincircuitsThesepacks.circuit

controlandregisterscommunicationnecessary
RTMDB,TTMDB,thewithunittheinterfacetologic
Thebus.communicationsserialandbus,timing
bufferplaybacktheinterfacespackcircuitUN110B

timethetoTTMDBtheoverdataannouncement
toroutedalsoisTTMDBTheunit.interchangeslot

monitoringmaintenanceforpackcircuitTN653the
interfacesalsopackcircuitUN110BThepurposes.

TN653theviabufferrecordthetoRTMDBthe
pack.circuit

TN651)and(TN652BufferPlayback

4.51 thebuffertoservesbufferplaybackThe
diskheadmovingthefromdataPCM

channelsTTMDBevenly-spaced32tointerface
theseofEightunit.storagedatathetoassigned

andtonesgeneratedforusedarechannels
TTMDB24remainingThepurposes.maintenance
playback.announcementforreservedarechannels

RAM32providesfabricmemoryTN652The
seconds2.048holdsbufferEachbuffers.playback

ratedataPCM64-kilobittheatdatavoicePCMof
dataPCMtransfersPICThebuffer).perKB(16

thetointerfacediskheadmovingthefrom
andbusdataPICtheviamemorybufferplayback

pack.circuitcontrolTN651

(TN650)BufferRecord

4.52 PCMbuffertoservesbufferrecordThe
andchannelDS1aoverinputdatavoice
thetoslottimeRTMDBspecifiedaoverrouted
isreceivedbytePCMEachunit.storagedata

theatbufferrecordtheintowrittenautonomously
voicebufferedTheusec).(128rateframeDS1

headmovingtheviadiskthetotransferredisdata
recordbuffer,playbacktheLikeinterface.disk

thebasis.time-sharedaonalsoisaccessbuffer
RAM.bit22byK64aisbufferrecord
52Page
(TN65B,InterfaceDiskHeadMoving
TN63B)andTN64B,

4.53 ofconsistsinterfacediskheadmovingThe
andTN64B,(TN65B,packscircuitthree

registers,logic,thecontaincircuitsTheseTN63B).
addressingdiskfordrivers/receiverscableand

isDatachecking.erroranddata,read/writecontrol,
drivediskheadmovingthefromandtotransferred

10-ofratetheatformatbitserialain
containspackcircuitTN65BThemegabits/second.

parallel/serialandmemorybuffer32-worda
storedcode,correctionerrorAncircuits.conversion

isdata,associatedthewithalongdisktheon
parallel-to-serialtheduringerrorsforchecked

recognitionfaultinvokesPICTheconversion.
maximumaexceederrorsdiskwhenprocedures

packcircuitTN64BThedensity.errorallowable
Thecircuitry.clockanddataread/writeprovides

circuitry.controldiskprovidespackcircuitTN63B

DriveDiskHeadMoving

4.54 10-platterabyprovidedisstoragedataDisk
MB300abycontrolledpackdiskremovable

provideplatters10Thedrive.diskaccessrandom
Theface.clock/servooneandfacesdata19

index,prerecordedprovidesfaceclock/servo
aasuseddataservo-positioningandtiming,

drivediskThefaces.data19theforreference
theforheadoneandheadsread/write19contains

read/write19theofoneOnlyface.clock/servo
assemblyheadThetime.aatactivebecanheads

movedareheadsallis,(thatunitaaspositionedis
simultaneously).

4.55 aligned815intodividedarefacesdiskThe
tracks815theof367Onlytracks.annular

timingplaybackannouncementtodueusedare
19allontrackscorrespondingTherequirements.
32hastrackEachcylinders.calledarefacesdata

data.ofbytes512holdssectoreachandsectors,
recordedofseconds2holdstrackEach

provide14used,cylinders367theOfinformation.
announcements,secondone-half265forstorage

one-second12,122forstorageprovide319
(10storagedataforusedare32announcements,

data.maintenanceforusedare2andMB),
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(SD-4A116-01UnitReceiverToneD.
J4A017AF-40])or[J4A017AF-1

General

4.56 andcollects,detects,unitreceivertoneThe
bydialedsignalsservicetouch-tonereports

otherorconferencescontrolandinitiatetocallers
serialthewithinterfacesItservices.network

informationcontrolreceivetobuscommunication
processor.mainthetoreceiveddigitsreporttoand

isinformationtimingmasterandSynchronization
unitreceivertoneThebus.timingthefromderived

networkThereceivers.tonedigital24provides
receivertoneonewithequippedisframeservices

inlocatedareunitsreceivertoneAdditionalunit.
and(AB)BridgeAudio[e.g.,framesNSCXother

incomingTheframes].(DSD)DialingServiceDirect
andformatPCMinreceivedaresignalstone

fixed-assignedoverreceiverstheofeachtorouted
alsounitreceivertoneTheslots.timeRTMDB

thetointerfacedataandcontrolprovides
Theunit.(ASR)RecognitionSpeechAutomatic
if(fourthreeintodividedisunitreceivertone

35):(FigureareasfunctionalASR)withequipped

6

(UN110/UN110B,interfacetimingandData
TN646)andTN647,

6

(TN645)controllerUnit

6

(TN644)receiversTone

6

ASR)withequipped(ifInterfaceASR
(TN1811).

InterfaceTimingandData
TN646)andTN647,(UN110/UN110B,

4.57 ofconsistsinterfacetiminganddataThe
TN647,(UN110/UN110B,packscircuitthree

thecontaincircuitsTheseTN646).and
tologiccontrolandregisterscommunication

andbus,timingRTMDB,thewithunittheinterface
UN110/UN110BThebus.communicationsserial

errorandstatuscontainpackscircuitTN647and
RAMandbuffers,input/outputregisters,source

fromandtodatatransientthestoretobuffersdata
parity)(plus8-bitAnprocessor.mainthe

unittheinterconnectsbusdatabidirectional
1993May
interfacetiminganddatawith(TN645)controller
circuitreceivertoneTN644threewithandcircuits,

packs.

4.58 alsopackcircuitUN110/UN110BThe
fromRTMDBandbustimingtheinterfaces

isRTMDBTheunit.interchangeslottimethe
parallel-to-forpackcircuitTN646thetorouted
andselection,channelconversion,serial

circuitreceivertoneTN644threethetodistribution
packs.

MC4A021,(TN645,ControllerUnit
ASR)withMC4A069

4.59 microprocessor8-bitaniscontrollerunitThe
pack.circuitTN645singleaoncontained

theexecutesanddecodescontrollerThe
ordersmaintenanceandoperationalautonomous

alsoItprocessor.mainthefromreceived
dataallonformattingmessagethecoordinates

processor.mainthetounitthefromtransferred
theprocessor,mainthebyinstructedWhen

specifiedthemonitorandactivatewillcontroller
thecollectpresent,beingdigitaforreceivertone

theformattiming,interdigitalperformdigit,
Theprocessor.mainthetoitreportandresponse,

theinoperatetoreceivertonethesetscontroller
multifrequencytheormodeservicetouch-tone

aWhenorder.activatethebyspecifiedasmode
tonespecifiedthereceived,isorderdeactivate
tone24theofnumberAnydisabled.isreceiver

modeactivetheinbecanreceivers
maintenanceandOperationalsimultaneously.

passedandreformattedareunitASRthetoorders
(TN1811).packcircuitinterfaceASRtheto

(TN644)ReceiversTone

4.60 packscircuitTN644threetheofEach
canthatreceiverstonedigitaleightcontains

servicetouch-tonetheinconfiguredindividuallybe
receptionmultifrequencytheormodereception

multifrequencytheuseservicesNSCX(Nomode.
receivertoneEachtime).thisatmodereception

acontainingprocessorsignaldigitalaofconsists
performtoprogrammed(ROM)MemoryRead-Only

mode8-bitAndetection.signaloftypesboth
busdataunitthetoconnectedregistercontrol

modeoperatingthesettocontrollerunittheallows
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serially-consecutiveEightreceiver.toneeachof
eightthetoroutedarechannelsRTMDBformatted

andtimingRTMDBwithalongreceivers,tone
issignalpresentdigitAsignals.synchronization

unitthetoreceivertoneeachfromoutput
signaldigitaltheofoutputserialThecontroller.

offormatparallelthetoconvertedareprocessors
theofeachonregistersshiftbybusdataunitthe

becanreceivertoneEachpacks.circuitTN644
controller.unitthebyresetindividually

MC4A068)(TN1811,InterfaceASR
33333333333333333333333333

33333333333333333333333333

4.61 fromcommandsreceivesInterfaceASRThe
linkRS-232anoncontrollerTRthe

thesereformatsitandbaud9600atoperating
ASRthetoinformationthepassesandcommands

IEEE-488anonunitTRthatwithassociatedunit
Itbus.Engineers)ElectronicElectricalof(Institute

TRthattochannelsTMBD24theconvertsalso
thewhichchannelsanalogindividual24intounit

ischannelanalogadditionalAnuse.cardsASR
signalThisunit.ASRthetocontrolresetaasused
theforsignalresethardwarethetoconnectedis

unit.TR

4.62 ASRthebetweenbusIEEE-488The
bycontrolledisunitASRtheandinterface

SRQansignalsunitASRTheinterface.ASRthe
attentiontheneedsitwhen(SRQ)RequestService

theofmoreoronetransfertointerfaceASRtheof
following:

reportDigit—

reportDiagnostic—

report.Error—
54Page
4.63 requirerequestsabovetheofcombinationA
eachformessagesandSRQsseparate

serialthereadwillinterfaceASRThereport.
thedeterminetounitASRthefrombufferresponse

asendstheninterfaceASRThetype.request
appropriatethereadtounitASRthetomessage

buffer.responseserialthebyindicatedasregister
transferdataintogoestheninterfaceASRThe

requestedthewritewillunitASRtheandmode
thatAtfinished.isituntilbusIEEE-488thetodata

commandthetoreturnsinterfaceASRthepoint
transfer.nexttheawaittomode
1993May
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NETWORK
SERVICES
COMPLEX

&
CONFIGURATION

COMMON BUS
INTERFACE - 8 BIT

TN647 COMMON BUS

& DATA INTERFACE
TN646 CLOCK, TIMING,

UNIT CONTROLLER
(TN645)

TONE RECEIVERS 
(0-7)

TN644

CHANNELS
0-7

TONE RECEIVERS 
TN644

CHANNELS

TONE RECEIVERS 
TN644

CHANNELS
16-23

SERIAL RTMDB DATA

UNIT DATA BUS

(8-15) (16-23)

LEGEND:

RTMDB - RECEIVE TIME MULTIPLEXED
        DATA BUS

8-15

UN110/UN110B COMMON 
BUS INTERFACE 

DATA 

DATA & TIMING INTERFACE

TONE RECEIVERS

MC4A021
MC4069 (with ASR)

RS-232
Serial Data Link

TN 1811 (MCA068)
ASR INTERFACE

CHANNELS
0-23
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(SD-4A116-01)DiagramBlockFunctional—UnitReceiverTone35.Figure
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(SD-4A117-01FrameBridgeAudio
[J4A017AB-1])
33333333333333333333333333

33333333333333333333333333

4.64 providesframebridgeaudioThe
framethewithinunitsbetweenconnections

frames.NSCXothertoconnectionsinterfaceand
thatunitsthreehousesframebridgeaudioThe
areunitsThefunctions.NSCXspecificperform

36):(Figure

6

(SD-4A118-01unitsbridgeaudioTwo
[J4A017BA-1])

6

(SD-4A116-01unitreceiverTone
J4A017AF-40]).or[J4A017AF-1
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(NOTE)

(O)
(SD-4A118-01)

AUDIO BRIDGE UNIT

(O)

SERVICES COMPLEX
TELECONFERENCING NETWORK

AUDIO BRIDGE UNIT

REQUIRED FOR VOICE-ONLY
NOTE:

FRAME
NETWORK SERVICES
TO/FROM

DATA
CONFIGURATION
COMMON BUS &
SERVICES COMPLEX
TO/FROM NETWORK

BUS
POWER COMMUNICATIONS

CONFIGURATION DATA
COMMON BUS &

(SD-4A116-01)
TONE RECEIVER UNIT

(NOTE)

(SD-4A118-01)

33333333333333333333333333333333333333333333333333333333333333

(SD-4A117-01)DiagramBlockFunctional—FrameBridgeAudio36.Figure
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4.65 bridgeaudiotwoandunitreceivertoneThe
voice-onlytheforrequiredareunits

receivertoneTheconfiguration.teleconferencing
tonethesupplementsframebridgeaudiotheinunit

(theframeservicesnetworktheinunitreceiver
Networktheindiscussedisunitreceivertone

twoThechapter).thisofsectionFrameServices
tone48ofpoolaprovideunitsreceivertone

teleconferencingvoice-onlytheforreceivers
NSCX.

4.66 theinterfacesconnectionbuscommonA
NSCXthewithunitsframebridgeaudio

RTMDB,bus,timingbus,communicationsserial
aprovideconnectionsTheseTTMDB.theand

mainthefromandtopathcommunications
synchronizationandtimingmasterprocessor,

multiplexedtimetwothetoaccessandsignals,
interchangeslottimethefromandtobusesdata

Configurationframe.servicesnetworktheinunit
interruptcutoffs,busprovideleadscontrolanddata

communicationsserialthewithassociatedleads
andcodesunitforstrappingframe-levelandbus,

assignments.channelbusmultiplexedtime

(SD-4A118-01UnitBridgeAudioA.
[J4A017BA-1])

General

4.67 60ofpoolaprovidesunitbridgeaudioThe
supporttousedbecanwhichports

portsadditionalFoursizes.variableofconferences
purposes.maintenanceforprovidedarebridgeper

slottimespecificatoassignedisportEach
audioTheTTMDB.andRTMDBtheon(channel)

fordesignedisItdigital.entirelyisunitbridge
PCM-dataandvoicebothofbridgingmultipoint
bridgethereforecanandsignalsanalogencoded

terminals.graphicsanalogbetweensignalsdata
formadeareprovisionsspecialnoHowever,

givenaofcharacteristicsspecialotherorprotocol
terminal.

4.68 59to3fromsizeinrangemayConferences
operatorforreservedportonewithports

manysupportcanunitbridgeaudioEachaccess.
theprovidedsimultaneouslyconferencesactive
1993May
59.exceednotdolegsconferenceofnumbertotal
noisecancellation,echoprovidesportEach

speechThecontrol.gainautomaticandlimitation,
bridgedisportgivenanyoverreceiveddata

ofportsotherfromdataspeechthewith(summed)
Theconferees.alltobroadcastandconferencethe

deletedisportgivenanybyreceiveddataspeech
Theport.thattodatabridgedoutgoingthefrom

conferencevariousprovidesunitbridgeaudio
controlviaimplementedarewhichoptions
processor.mainthefromreceivedinformation

to:abilitytheincludeoptionsThese

6

listen-onlytolegsconferencespecifiedLimit
status.

6

speechwhichfromportsofnumbertheLimit
theintosummedsimultaneouslyisdata

data.bridgeoutgoing

6

betodataspeechportofpriorityEstablish
bridge.thetoadded

4.69 sixintodividedisunitbridgeaudioThe
37):(Figureareasfunctional

6

and(TN61B)controllerinterfacePeripheral
(TN62))storagecontrolmicroprogram

6

interfacebuscontrolunitPeripheral
TN649)and(UN110/UN110B

6

(TN655,transferdataandtiming,Framing,
TN663)andTN657,TN656,

6

(TN662)cancellationEcho

6

TN660)and(TN661detectionSpeech

6

TN659).and(TN658summationConference
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(64 TIME
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(NOTE)
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SHOB 0-7,P
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TO/FROM
SUBUNITS

ADDRESS CODES

INTERRUPTS

PERIPHERAL
INTERFACE
CONTROLLER
TN61B

ADDRESS

CONTROL
STORAGE
MC4A016A1
MC4A016B1
MC4A016C1

DATA BUS (16 + 2P)

PERIPHERAL
UNIT CONTROL
BUS INTERFACE

UN110/
UN110B

TN649

FRAMING.
TIMING, &
DATA TRANSFER

TN655

TN656 (2)

TN657

TN663

TN660
SD

COMMON
CONFIGURATION

INSTRUCTIONS

CONFERENCE
SUMMATION
(SWITCHING
HARDWARE)

TN658
CONFERENCE
ARITHMETIC

TN659
GAIN

CONTROL

TO/FROM
NETWORK
SERVICES
COMPLEX
COMMON
BUS &

DATA

NOTE:
P/O TN655 PARALLEL/SERIAL AND
SERIAL/PARALLEL CONVERSION.

LEGEND:
SHOB

RTMDB
TTMDB

- SWITCHING HARDWARE OUTPUT BUS
- RECEIVE TIME MULTIPLEXED DATA BUS
- TRANSMIT TIME MULTIPLEXED DATA BUS

MICROPROGRAM
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(SD4A118-01)DiagramBlockFunctional—UnitBridgeAudio37.Figure
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M

ControllerInterfacePeripheral
ControlMicroprogramand(TN61B)

(TN62)Storage

4.70 thebycontrolledisunitbridgeaudioThe
pack.circuitTN61BtheoncontainedPIC

datatheinusedalsoismicroprocessor16-bitThis
inasfeaturessametheprovidesandunitstorage

controlledisPICtheofOperationapplication.that
circuitPROMTN62threeoncontainedfirmwareby
totalaprovidecircuitsmemorythreeThesepacks.
Anwords.microprogramK12ofcapacitystorage

byteplusbits(16busdatabidirectionalinternal
movementtheforpathcommonaprovidesparity)

alloftransferTheunit.thewithindatacontrolof
PIC.thebycontrolledisbusthisoverdata

4.71 everyofstatusthecontrolsPICThe
controlconferencewritingbyconference

controlhardwareswitchingaintoinformation
thefrominstructionsreceivesPICThememory.

variouscontrolandupsettoprocessormain
speechthescansPICTheoptions.conference

toperiodicallyregistersspeech-leveldetection
everyoflevelspeechtheaboutinformationobtain

isinformationThisconference.ainconferee
theintowrittenanddatacontrolintochanged

thecontroltomemorycontrolhardwareswitching
PICThelevel.speechandnoiseconference

cancelerechotheofoperationthecontrols
echotheintodatacontrolwritingbyhardware

registers.controlcanceler

InterfaceBusControlUnitPeripheral
TN649)and(UN110/UN110B

4.72 interfacebuscontrolunitperipheralThe
packscircuittwoofconsists

circuitsTheseTN649).and(UN110/UN110B
andregisterscommunicationnecessarythecontain

TTMDB,thewithunittheinterfacetologiccontrol
communicationsserialandbus,timingRTMDB,

circuitsinterfacebuscommunicationsSerialbus.
registers,sourceerrorandstatusinclude

tobuffersdataRAMandbuffers,datainput/output
mainNSCXthefromandtodatatransientthestore

thesetoaccessprovidedisPICTheprocessor.
bus.data16-bitinternaltheviacircuits
1993ay
4.73 providespackcircuitUN110/UN110BThe
parityandreceivers,drivers,the

theinterfacetorequiredcircuitsgeneration/check
framing,thetobustimingandRTMDB,TTMDB,

alsocircuitThiscircuits.transferdataandtiming,
aoutputswhichcircuitselectslottimeaincludes

circuitrytransferdataandtiming,framing,tosignal
count.slottime256theofcountfourtheveryon

dataPCMthemultiplextousedaresignalsThese
thewithinchannelsTTMDBandRTMDB64on

TTMDBandRTMDB64theseofAssignmentunit.
determinedisunitbridgeaudioeachforchannels

UN110/UN110Bthetocodeoffsetslottimeaby
eachforhard-wirediscodeoffsetThispack.circuit

installation.duringunit

TransferDataandTiming,Framing,
TN663)andTN657,TN656,(TN655,

4.74 transferdataandtiming,framing,The
Thesepacks.circuitfiveofconsistcircuits

todistributiondataPCMandtimingprovidecircuits
anddetection,speechcancellation,echofromand

incomingThecircuitry.summationconference
convertedisslotstimeRTMDB64ondataparallel
cancelersechothebyrequiredformatserialtheto

switchingtheforformatparallelthetobackand
thefromdataparallelThebus.inputhardware

toconvertedalsoisbusoutputhardwareswitching
circuitsThesecancelers.echotheforformatserial

parallel-formattedofslotstime64theinsertalso
intobusoutputhardwareswitchingthefromdata

TTMDB.outgoingtheofslottimefourthevery

(TN662)CancellationEcho

4.75 oncontainedishardwarecancellationEcho
circuitsThesepacks.circuitTN662eight

theofeachforcircuitcancellationechoanprovide
echoeightcontainspackcircuitEachports.64

circuitcancellationechoEachcircuits.cancellation
serially-outgoingandincomingthereceives

slottimeassigneditsduringdataPCMformatted
echo.thecanceltodataincomingthemodifiesand

echothecomputetousedisthresholdfixedA
outputseriallyisdatainputmodifiedThelevel.

theviaroutedandslottimeassignedtheduring
thetocircuitrytransferdataandtiming,framing,

ofexcessinEchosbus.inputhardwareswitching
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P

speechthebydetectedarelevelthresholdthe
hardware.detection

4.76 detecttoimplementediscancellationEcho
ondatabridgedoutgoingofpresencethe

tobackreflectedbemaywhichportsincomingthe
noareTherenetwork.telephonethebyNSCXthe

Echounit.bridgeaudiodigitalthebycausedechos
echosthepreventtoprovidediscancellation

theenteringfromsourcesexternalbycaused
circuits.bridging

4.77 ofself-checktheinitiatesroutinelyPICThe
idleeachforcircuitcancellationechoeach

echothedetected,areerrorsnoIfport.
areerrorsIfenabled.bewillcircuitcancellation

disabled.bewillcircuitcorrespondingthedetected,
circuitcancellationechoeachofstatusserviceThe

program.controlthebyretainedis

TN660)and(TN661DetectionSpeech

4.78 ofconsistshardwaredetectionspeechThe
aprovidecircuitsThesepacks.circuit17

ports.64theofeachfordetectorspeechdedicated
andtransmitthemonitorsdetectorspeechEach

toslottimeassigneditsduringdataPCMreceive
voiceband(validspeechbetweendistinguish

Whenecho).or(noisenonspeechandsignals)
measuredislevelspeechthedetected,isspeech
Whenregister.speech-levelaintoloadedand

awithloadedisregisterthedetected,isnonspeech
readsroutinelyPICThecode.nonspeechspecified

levelthechangesandregistersspeech-level64the
controlThedata.controlintoporteachfordata

hardwareswitchingtheintowrittenthenisdata
speech,oflevelsthecontroltomemorycontrol

bridge.thetoinputechoandnoise,

4.79 modifiedthecomparesdetectorspeechThe
awithcancelerechothefromdataPCM

betweendistinguishtolevelthresholdvarying
alsoisdataPCMincomingThenoise.andspeech

low-leveldetecttodataoutgoingthewithcompared
incomingThecanceler.echothebypassedecho

theaboveisitwhenspeechasconsideredisdata
detected.isechonoandlevelthreshold
60age
4.80 circuitsdetectorspeechfourareThere
Eachpack.circuitTN661eachoncontained

processor,signaldigitalaofconsistsdetector
parallelserial-toandparallel-to-serial,EPROM,

speech-level8-bitanandcircuits,conversion
theonparitychecksalsocircuitEachregister.

errorparitysingleAdata.receiveandtransmit
atopackcircuitTN661eachconnectsleadoutput

circuitTN660theinregistersourceerror16-bit
packcircuitTN661eachonregistercontrolApack.

operationthecontroltoPICtheallows
signaldigitaleachofetc.)(enable/disable,

isregisterthistoaccessRead/writeprocessor.
dataoutputThebus.datainternaltheviaprovided
tomultiplexedisregisterlevelspeecheachfrom

pack.circuitTN660theviabusdatainternalthe
cutoff16-bitacontainsalsopackcircuitTN660The

toPICtheallowsregisterThisregister.control
ofanyfromdatalevelspeechofoutputthedisable

packs.circuitTN66116the

and(TN658SummationConference
TN659)

4.81 hardwaresummationconferenceThe
circuitsThesepacks.circuittwoofconsists

TN658Thehardware.switchingthecalledalsoare
controlconferencethecontainspackcircuit

circuits,arithmeticmemory,coefficientmemory,
betosamplesvoicetheforstoragememoryand

packcircuitTN659Thebridge.theintosummed
outputmultiplier,inputROM,inputancontains

ROMinputTheROM.outputanandmultiplier,
thefromdataPCMincomingthetranslates

data.lineartoformatcompressedmu-255standard
function.inversetheprovidesROMoutputThe

4.82 inputthesumshardwareswitchingThe
eachduringconferenceeachforsignals

thetransmitsthenItslots.time64offrame
Theconferee.eachtosignalsconferencesummed

subtractedareslottimegivenanyforsignalsinput
intransmittedsignalsconferencesummedthefrom

slot.timeoutgoingcorrespondingthe
1993May
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M

4.83 arecontrolnoiseandcontrollevelAutomatic
hardware.switchingthebyprovidedalso

areconferenceeachtoinputlevelssignalThe
adetectnotwillconfereesthatsoequalized

speechThevolume.indifferencesignificant
eachoflevelsmeasuredthereportdetectors

PICThePIC.thetosamplespeech/noise
madebetomodificationofamountthedetermines

thetoslottimeeachforcoefficientatransfersand
thenaresignalsincomingThehardware.switching

Thesummation.conferencetopriormodified
conferencethecontroltousedalsoarecoefficients

ortalkeraasaddedbemayconfereeAlevel.noise
controlcompletehasPICThelistener.aasonly

bylevelsaudioofmodificationgain/losstheover
eachformemorycoefficienttheinlocationawriting

slot.time
1993ay
(SD-4A139-01,FrameServicesNetwork
J4A017G-1)
33333333333333333333333333

33333333333333333333333333

4.84 FrameServicesNetworkJ4A017G-1The
NSCXspecificperformthatunitsfivehouses

DSDCtheforusedisframeNSCXThisfunctions.
38).(FigurelaterorDSD8usingwhenapplication

are:unitsfiveThe

6

(SD-4A114-01,unit,interchangeslotTime
J4A017AB-1)

6

unit,terminalN-linkandProcessor
J4A017AL-1)(SD-4A140-01,

6

(J4A017AC-1)unit,interfaceMaintenance

6

(SD-4A141-01,unit,controllerstorageData
J4A017AM-1)

6

(SD-4A116-01,unit,receiverTone
J4A017AF-40).orJ4A017AF-1
61Page



6Issue256-041-100,AT&T
333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333333333333333333333333333333333333333333

33333333333333333333333333333333333333333333333333333333333333

33333333333333333333333333333333333333333333333333333333333333

HOST
STORED
PROGRAM
CONTROLLED
SYSTEM

4-WIRE VOICE
FREQUENCY LINKS

MAINTENANCE INTERFACE UNIT

DATA SETS
&

JACK PANEL

TTY
SWITCH

A & B

LINE CONNECTIONS

A0
A1

B1
B0

TTY

A & B
PORTS

PROCESSOR & N-LINK
TERMINAL UNIT

MAJOR, MINOR, & OFFICE
DEPENDENT ALARM

POWER

TIME SLOT INTERCHANGE
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AND CONFIGURATION 
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ALARM CONNECTIONS

DS1 CONNECTIONS

MAINTENANCE

DATA

BUS

N-LINK CONNECTIONS

33333333333333333333333333333333333333333333333333333333333333

J4A017G-1SD4A139-01,-DiagramBlockFunctional—FrameServicesNetwork38.Figure
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UnitTerminalN-LinkandProcessorA.
J4A017AL-1)(SD-4A140-01,

General

4.85 unitterminalN-linkandprocessorThe
ItNSCX.theofcontroloverallprovides

faultmaintenance,processing,callperforms
NSCX.theforauditsanddiagnostics,recovery,

N-linkandprocessortheinmodulesvariousThe
parallelaviainterconnectedareunitterminal

systemthecalledbuscontrolanddata,address,
masterbuswithdesignedaremodulesThebus.

Modulescircuitry.slavebusand/orcircuitry
useobtainmaycircuitrymasterbuswithdesigned

Modulesit.ontransfersdatainitiateandbustheof
ofobjectthearecircuitryslavebuswithdesigned

IOP,processor,mainTheonly.transfersdata
andprocessor,updateannouncementcentralized

onmodulesonlythearecontrollerrefreshmemory
circuitry.masterbuswithdesignedbussystemthe

busslavewithdesignedbustheonModules
interruptmemory,maintheincludecircuitry

memorymainterminal,N-linktimers,controllers,
displayregisters,cutoffunitcircuit,protection

Theregisters.maintenanceotheranddrivers,
intodividedisunitterminalN-linkandprocessor

39):(Figureareasfunctionalnine

6

(TN637)processorMain

6

(TN664)memoryMain

6

(TN1590)processorInput/output

6

updateannouncementCentralized
(TN654)processor

6

(TN678)boarddisplayProcessor

6

andTN638,two(TN640,unitterminalN-Link
TN639)

6

(TN639)processorLink

6

(TN638)interfacelinkSerial

6

(TN640).accesslinkfrequencyVoice

(TN637)ProcessorMain

4.86 4.25.and4.23,4.22,paragraphsSee
1993May
(TN664)MemoryMain

4.87 twooroneofconsistsmemorymainThe
theonresidewhichpackscircuitTN664
allowsrangeaddressbussystemThebus.system

memory.ofMB2toup

4.88 ofmegabyte1providesTN664Each
ownitshaspackEachRAM.dynamic

controllerrefreshpackonebutcircuitry,refresh
andactiveisleftmost)theone,number(pack

MB2fullTherefreshes.packmemoryallcontrols
IOP.thebyaccessibleisRAMof

4.89 ismemoryprocessormaintheSince
isitRAM,dynamicusingimplemented

correctionerroranbyfaultsmemoryfromprotected
2-byteeachforbitsmemoryadditionalSixscheme.

anddetectionerroranstoretousedareword
word.16-biteachovercalculatedcodecorrection
theofinterruptaninresulterrorsUncorrectable

canprogramsrecoveryfaultthatsoprocessormain
invoked.be

4.90 thebyuseddataandprogramoperatingThe
maintheinstoredisprocessormain

oflossavolatile,ismemorythisSincememory.
theofcontentsthedestroywillunitthetopower

bootstrap,orpower-upduringTherefore,memory.
Thisdisk.fromloadedbemustmemorythe

containswhichIOPthebyperformedisoperation
loadedareProgramsEPROM.instoredfirmware

faultandinitializationNSCXduringonlydiskfrom
notisdiskthefromPagingprocedures.recovery

operation.normalduringdone
63Page
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MAINMAIN

N-LINK INTERFACE

(TN637)

N-LINK-1

N-LINK-0

SYSTEM
CONTROLLED
PROGRAM
STORED
HOST

COMMUNICATIONS BUS
POWER

(TN654)

PROCESSOR
UPDATE
ANNOUNCEMENT
CENTRALIZED

TIME MULTIPLEXED BUS (TMB)

(TN664)
TN1590 IOP

(TN638)

(TN638)

PROCESSOR (IOP)

BUS CUTOFFS
UNITS
COMPLEX
SERVICES
NETWORK
OTHER
TO/FROM

TIMING BUS

INTERRUPTS

BUS
COMMUNICATIONS
SERIAL

INTERFACE UNIT
TO MAINTENANCE
TTY PORTS A & B

INPUT/OUTPUT

VOICE

MASTER
BUS INTERFACE
TN679 SERIAL

DEPENDENT ALARMS
MAJOR, MINOR, & OFFICE

SYSTEM BUS

LINK PROCESSOR BUS

(TN678)

BOARD
DISPLAY
PROCESSOR

MEMORYPROCESSOR

INTERFACE-1
SERIAL LINK

RTA-1

VFLA-1

DATA SET
201D

(TN639)

PROCESSOR
LINK 

INTERFACE-0
SERIAL LINK

DATA SET
201D

VFLA-0

RTA-0

(SD-4A112-01)
INTERFACE UNIT
P/O MAINTENANCE 

(TN640)

LINK ACCESS
FREQUENCY
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DiagramBlockFunctional—J4A017AL-1SD4A140-01,-UnitTerminalN-linkandProcessor39.Figure
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and(TN1590ProcessorInput/Output
TN679)

4.91 packscircuittwoofconsistsIOPThe
TN1590packCircuitTN679).and(TN1590

Circuitfunctions.IOPforcircuitrythecontains
busserialtheforcircuitrythecontainsTN679pack

aasmainlyfunctionsIOPThemaster.interface
andunitsallforcontrolleraccessmemorydirect
IOPtheSinceoperations.input/outputportTTY

isprogramtheEPROM,incontainedisprogram
andrecoveryotherandbootstrapforusedalso

processingcompleteaisIOPThefunctions.utility
microprocessor.8086bit16singleausingsystem

systemEPROM,andRAMcontainsalsoIOPThe
interfaces,buscommunicationsserialandbus

miscellaneousotherandports,TTYtimers,
hardware.

4.92 thewithinterfacesmicroprocessor8086The
calledbusIOPinternalanandbussystem

ofallconnectsbusresidentThebus.residentthe
Thesetogether.devicesperipheralIOPlocalthe
buscommunicationsserialtheincludedevices

Theports.TTYtwoandmemory,IOPtheinterface,
activity.buscommunicationsserialallcontrolsIOP

andEPROMofKB64ofconsistsmemoryIOPThe
theincontainedisprogramIOPTheRAM.ofKB8

thistoIOPthebygeneratedAddressesEPROM.
mainK64upperthefrommappedareEPROM

bus.residentIOPthetospectrumaddressmemory
theforfacilitystoragedataaasservesRAMThe

devicesstaticofcomprisedisRAMTheIOP.
maintaintorefreshingperiodicrequirenotdowhich

IOPthebygeneratedAddressescontents.datathe
theofK8lowestthefrommappedareRAMthisto

IOPthetospectrumaddressmemorymain
bus.resident

4.93 onresideportsTTYstart-stopASCIITwo
aofconsistsportEachbus.residentIOPthe

databothforreceiversanddriversRS-232CUART,
generationratebaudandcontrol,modemand

twotheoperation,NSCXnormalDuringhardware.
half-duplextheinoperatetosetareportsTTY

becanBportTTYHowever,baud.1200atmode
standardtheatoperatetouserthebyreconfigured

baud.9600or4800,2400,1200,ofrates
1993May
4.94 thetoaccessTTYprovideUARTstwoThe
andB)and(AswitcheskeytwoviaNSCX

B1)andB0,A1,(A0,connectorsRS-232Cfour
ASwitchunit.interfacemaintenancetheonlocated

A1andA0thebetweenonlycontroltransfers
simultaneouslybemaydataOutputconnectors.

SwitchA1).and(A0connectorsbothviamonitored
connectorsbetweenfunctionsportalltransfersB

theprovideportsTTYtwoTheseB1.andB0
NSCX.theforfacilitydisplayandcontrolprimary
sharedordedicatedatointerfacedbemayThey

toandofficehosttheinarrangementterminaldata
andadministration,operations,remotea

terminaldatalocalThefacility.maintenance
keyboard/displayaincludemayequipment

datadisketteflexibleandprinter,terminal,
maintheWhenequipment.storage/playback

TTYonlymode,maintenancetheinisprocessor
active.isAport

(TN678)BoardDisplayProcessor

4.95 4.34.and4.33,4.32,paragraphsSee

UpdateAnnouncementCentralized
(TN654)Processor

4.96 NSCXthetopackTN654theofadditionThe
announcementcentralizedmakescomplex

ancontainspackThis40).(Figurepossibleupdate
sharedtointerfaceanmicroprocessor,80186

thetointerfaceanandmemory,system
The[2].TSItheofoutandintoRTMDB/TTMDB

isupdateannouncementcentralizedtheofconcept
sendcanmasteradesignatedsiteNSCXanthat

Adaptiveindiskitsonstoredannouncementan
(ADCPM)ModulationCodedPulseDifferential

slaveorremote24toupofalloranytoformat
schemecorrectionerrorpowerfulAstations.

transmittedisannouncementthethatguarantees
instoredupendsannouncementThecorrectly.

disks.stations’receivingtheonformatADPCM
lines.AS-56dialusingtimerealinmadeisTransfer

AS-56availabletheallusenotdoesADPCMSince
includedbecancodecorrectionerrorbandwidth,

isannouncementThedata.announcementthewith
eachandtransmission,forbuffersintobroken

errortwo-dimensionalawithappendedisbuffer
ms12toupcorrectcancodeThiscode.correcting
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aofpresencetheinms299everydropoutof
(ten1000in1ofrateerrorbackgroundcontinuous

third).minustheto

4.97 packTN654theonmicroprocessorThe
systemtheofrestthewithcommunicates

memory.sharedinarrangementmailboxavia
announcement,antransfertodesiredisitWhen

tonotifiedisendmastertheatpackTN654the
uniqueasendingstartsItbroadcast.toprepare

code.correctingerrorthewithcodedpatterntest
thetocallsAS-56makethenstationsslaveThe

tonotifiedarepacksTN654theirandsite,master
theinselectedareslotsTimereceive.toprepare

mastertheatcallsAS-56incomingthethatsoTSI
theonslotsinareslavetheatcallsoutgoingand
isconnectionAlso,buses.RTMDBandTTMDB

(DSC)ControllerStorageDatathebetweenmade
theallWhenpack.TN654theandendeachat

callstheircompletedhavestationsslavereceiving
apattern,testtheonsynchronizedhaveand

[usuallystationmastertheatenterediscommand
(CAU)UpdateAnnouncementCentralizedthefrom

masterThebroadcast.thestarttosystem]control
actualtopatterntestfromswitchesimmediately

thissensestationsslaveThedata.announcement
buffersincomingthedecodingbeginandchange

todataannouncementADPCMthesendingand
transfertheofendtheAtrecording.forDSCthe

endeachatcheckedarecountsbyteprocess,
oversentcountawithandrequestedthoseagainst
andcorrectaretheyIftrailer.messageainlinkthe

transmissionuncorrectablenobeenhasthereif
theatpermanentmadeisannouncementtheerror,

site.receiving

4.98 80186INTEL*ancontainspackTN654The
DMAfour-channelaandmicroprocessor

andmemoryRAMofKB128withalongcontroller
controllerDMAThememory.EPROMofKB64

theandprocessorthebetweeninterfaceanasacts
TSI.thewithcommunicatesthatbusRTMB/TTMB

becancontrollertheofchannelsfourAll
subprogramschannelindependentperforming

transferschannelDMAfirstThesimultaneously.
intoTSIthefromslottimeAS-56thefrombytes

33333333333333333333333333

CorporationInteloftrademarkRegistered*
66Page
todatafeedschannelsecondThebuffers.RAM
channelthirdThecircuits.error-correctionthe

error-correctionthefrombackdatareceives
thetodataoutputschannelfourthThecircuits.
this,toadditionInslot.timeTSIanotherviaDSC

systemthewithcommunicatesmicroprocessorthe
systemsharedofblockaviaprocessormain
interrupts.offormtheinisNotificationmemory.

(TN638,UnitTerminalN-Link
TN640)andTN639,

4.99 4.40.through4.35paragraphsSee
1993May
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CONTROL

DUART
DMA

LATCHES
ERROR

5

16 DATA 23
ADDRESS

LATCH

TRANSCEIVER

MAINTENANCE

8 RTMDB
8 TTMDB

4(B)
12 CONT

SYSTEM BUS INTERFACE

4(A)

5

CHIP SELECTS

TSI INTERFACE
HARDWARE

CORRECTION
ERROR

RS232-C PORTS

(DUART AND DRIVE)
PORTS

RAMEPROMDMA

DECODER
ADDRESS

8Q186 10 MHZ
MICROPROCESSOR

REG.

12 CONTROL

20 ADDRESS

4 ADDRESS (UNBUFFERED)
16 ADDRESS DATA

8 DATA BUFFERED

CAUP MAINT.
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DiagramBlockFunctional—ProcessorUpdateAnnouncementCentralized40.Figure
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(SD-UnitInterchangeSlotTimeB.
J4A017AB-1)4A114-01,

4.100 4.45.through4.41paragraphsSee

SD-UnitControllerStorageDataC.
J4A017AM-1)4A141-01,

4.101 andDiskthewithconjunctioninunit,The
providesFrame),(DTR)ReceiverTone

generalandannouncementsrecordeddisk-based
areAnnouncementsNSCX.theforstoragedata

slotstimeTTMDBoverformatPCMinoutput
72toUpDSC.thebyuseforassigned

(played)outputbemayannouncements
72;arerequirementsthe(Actuallysimultaneously.
120outputtocapabilitythehasDSCthehowever,

42,000toUpsimultaneously.)announcements
upandcataloged,bemayannouncementsunique

singleaintolinkedbecanannouncements32to
half-second96iscapacitystorageDiskplayback.

announcements,one-second202announcements,
theofcopybackupAstorage.dataofMB20and

theindiskonstoredissystemoperatingNSCX
viatransferredisprogramThisarea.storagedata

mainNSCXthetobuscommunicationsserialthe
initialization.andrecoverysystemduringmemory
68Page
4.102 toneanddiskthewithalongDSCThe
aare(SD-4A144-01)framereceiver

(SD-unit)storage(dataDSUtheforreplacement
moving300-megabyteassociatedand4A115-01)

DSDCfor(SD-4C056-01)framediskhead
storagedataTheNSCX.theofapplications

functionaldifferentfiveintodividedisunitcontroller
41):(Figureareas

6

(TN1576,memoryandcontrollerUnit
TN1583)andTN1577,

6

(TN1578)interfaceDisk

6

and(TN649interfacebusCommon
UN110B)

6

TN1582)and(TN1581bufferVoice

6

TN1580).and(TN1579controlVoice
1993May
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ENHANCED PERIPHERAL

4K X 24 RAM (STACK)

EPIC CONTROL
BUS (CDB)

POWER SWITCH & CONTROL (PSC, TN680)

POWER CONVERSION & CONTROL (PCC, TN681B)

+5V DC

-5V DC

VOICE
PROCESSOR

(VP, TN1579)

VOICE PROCESSOR
INTERFACE CONTROLLER

(VPIC, TN1580)

BUFFER
CONTROL

(BC, TN1581)

(BF, TN1582)
BUFFER FABRIC 

COMMON BUS
INTERFACE
FRONT END

COMMON BUS
INTERFACE

THREE SPARE
GENERAL PURPOSE

LOCATIONS

TIME
MULTIPLEX

BUS
(TMB)

CONTROL

EDB

TMB

INTERFACE CONTROLLER
(EPIC, TN1576)

FOR 16 BITS

CONTROL 

MICRO STORE BUS

POWER CONVERTERS (495JA)

(CBI-FE, UN110B)

(CBI-16, TN649)

TRACE &

(TC)

512K X18 RAM, 1024K OPT.

ADAPTER 0
(HA0,TN1578)

ADAPTER 1
(HA1,TN1578)

(TR, TN1583)

CRT

(MS, TN1577)

SERIAL

MICRO STORE

TABLE RAM

HOST

HOST

SCS1 BUS 0

SCS1 BUS 1

BUS
(SCB)

8MB

32K X40 RAM, 16K X 40 EPROM

-48 V

+12 V
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(TN1576)ControllerUnit

4.103 InterfacePeripheralEnhancedTN1576The
forcontrolcentralprovides(EPIC)Controller

bit-slice2901theonbasedisandunitDSCthe
microprogrammed16-bitaasarrangedprocessor

otherthewithcommunicatesEPICThecontroller.
18-bitanbyDSCtheinpackscircuitperipheral

Theparity).ofbits2anddataofbits(16bus,data
K16incontainedmicroprogramaexecutesEPIC

of40byK32additionalanplusEPROMof40by
store),(microMSTN1577theonlocatedRAM

Ainitialization.unitDSCduringloadediswhich
providespackcircuitRAM)(tableTRTN1583

secondAmemory.purposegeneralofwordsK512
to04-130EQLinunitDSCthetoaddedbecanTR

provided.RAMtableofamounttheincreasefurther

4.104 unitDSCtheofdevelopmentduringhelpTo
aproblems,fieldofdebuggingduringand
cancircuitcontrol)and(traceTCL-567460special

(EQLpositionpackcircuitspareaintoinsertedbe
programmerprovidetoEPICthetonext04-106)

EPICTC,theWithEPIC.theofcontrol
single-stepped,traded,becanmicroinstructions

etc.set,pointsbreak

(TN1578)InterfaceDisk

4.105 circuit(HA)AdapterHostTN1578Two
thebetweeninterfaceanprovidepacks

SystemComputerSmalltwotheandEPIC
isbusSCSIEachbuses.(SCSI)Interface

storetouseddiskshardtoconnected
AllNSCX.thefordataprogramandannouncement

inlocatedarebusesSCSIthetoconnecteddisks
(J4A0017H-1).framereceivertoneanddiskthe

overallreducetoprovidedarebusesSCSITwo
dataincreaseandunitthefortimeseekdisk

theisdiskstheonstoreddataThethroughput.
diskoneway,thisInbuses.SCSIbetweensame
Adata.transferringisotherthewhileseekcan
to#0BusSCSIonprovidedisdiskfloppysingle

downloading.programspeedhighallow

4.106 adoptedstandardX3T9.2theisSCSIThe
InstituteStandardsNationalAmericantheby

daisy-chainedaredevicesSCSIThe(ANSI).
busSCSI50-conductorshieldedaontogether
70Page
50-conductorbusSCSItheofendstwoThecable.
100ofimpedanceanwithterminatedarecable
buscontrolSCSIandbusdataSCSITheohms.

drivenaretheyanddevices,alltocommonare
phaseofoutdrivenlinesdualis,(thatdifferentially

busmeter25atoupallowsThisother).eachwith
Electro-Magneticmeetinginhelpsandlength

requirements.(EMC)Compatibility

TN1582)and(TN1581BufferVoice

4.107 isarraymemoryfour-megawordlargeA
to(BF)FabricBufferTN1582abyprovided

orplayedbeingdataannouncementbuffer
Timetheonusedchanneleachonrecorded

storesalsoTN1582The(TMB).BusMultiplexed
soannouncementsone-secondandhalf-second

eachdiskfrommovedbetohavenotdotheythat
readandintowrittenisDataneeded.aretheytime

(BC)ControlBuffer1581thebyTN1582thefrom
bymemorythetocontroladministerswhich

access.processorvoiceandEPICinterleaving

1580)and(TN1579ControlVoice

4.108 and(VP)ProcessorVoiceTN1579The
InterfaceProcessorVoiceTN1580

DifferentialAdaptiveperform(VPIC)Controller
(ADPCM)ModulationCodePulse

TMB.theto/fromdatatheofdecoding/encoding
two-to-oneaprovidesalgorithmADPCMThe

whichdataPCMofcompression/expansion
diskstheofcapacitystoragevoicethedoubles

unit.DSCthetoconnected

and(TN694InterfaceBusCommon
UN110B)

4.109 Front-InterfaceBusCommonUN110BThe
BusCommonTN649theand(CBI-FE)End

tointerfaceanprovide(CBI-16)bits16forInterface
dataPCMcarriesTMBTheSCB.theandTMBthe

controlcarriesSCBthewhileunitTSItheto/from
unit.PROCtheto/frommessages
1993May
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(SD-4A116-01,UnitReceiverToneD.
J4A017AF-40)orJ4A017AF-1

4.110 4.63.through4.56paragraphsSee

(SD-FrameReceiverToneandDisk
J4A017H-1)4A144,

33333333333333333333333333

33333333333333333333333333

4.111 receivertoneanddiskJ4A017H-1The
thatunitstypedifferentfourhousesframe
isframeThisfunctions.NSCXspecificperform

areunitsTheapplication.DSDCtheforonlyused
20.Figureinfound

6

(SD-4A116-01,unitreceiverTone
J4A017AF-40)orJ4A017AF-1

6

(SD-4A143-01,unitdiskFloppy
J4A017HC-1)

6

SD-4A168-01)(J4A024AC-1,unitdiskHard

6

SD-5D019-01).(J5D003BE-1,unitFan

(SD-4A116-01,UnitReceiverTone
J4A017AF-40)orJ4A017AF-1

4.112 4.63.through4.56paragraphsSee

(SD-4A143-01,UnitDiskFloppy
J4A017HC-1)

4.113 5.25-inchaofconsistsunitdiskfloppyThe
tosingle-endedSCSIadrive,diskfloppy

SCSIanandboard,converterdifferential-ended
diskfloppyThecontroller.drivedisksingle-ended

inunformatted)MB(1.6formattedMB1.2isdrive
V)(+12131J1thebypoweredisunitThecapacity.

fusetheonlocatedunitspowerV)(+5131F1and
panel.

(J4A024AC-1,UnitDiskHard
SD4A168-01)

4.114 hardwareaofconsistsUnitDiskHardThe
DiskHardTN1972twowithequippedshelf

circuitControlPowerUN356twoandpackscircuit
secondawithequippedbeoptionallycanItpacks.

TN1972ofpairEachpacks.circuitTN1972ofpair
spaceusableofGB1.6providewillpackscircuit

providewillThisformatted.beenhavetheyafter
1993May
Thespace.announcementofseconds402,653
framethefrompoweritsderivewillUnitDiskHard

provided − V.48

(J5D003BE-1)UnitFan

4.115 necessarytheprovidewillunitfanThe
unitfanEachUnit.DiskHardtheforcooling

fanaofFailurefans.threewithequippedbewill
bealsowillLEDAindication.alarmandcausewill

failed.hasfanwhichindicatetoprovided

CabinetRecognitionSpeechAutomatic
J4A017R-1)(SD-4A200-01,

33333333333333333333333333

33333333333333333333333333

4.116 is(ASR)RecognitionSpeechAutomaticThe
isbutcabinetASRseparateainlocated
withinterfacesItTR.theofsubunitaconsidered
ASRTheReceiver.TonetheininterfaceASRthe

supporttoneededunitsASRthecontainscabinet
betweenlinesT13toupofrecognitionspeechthe

switch.HosttheandNSCXthe

UnitRecognitionSpeechAutomaticA.

4.117 singlewithNSCXtheprovidesunitASRThe
Eachcapabilities.recognitionspeechdigit

speechofchannels24providewillunitASR
areunitsASRThreecapability.recognition

supportrecognitionspeechtheprovidetorequired
HosttheandNSCXthebetweenlinesT13toupof

of:consistunitsASRTheswitch.

6

enclosurebackplanePassive

6

supplyPower

6

processorboardSingle

6

interfacediskFloppy/hard

6

cardinterfaceIEEE-488

6

(AYC8)cardscircuitASR12

6

(AYC19).CardterminationBus
71Page



6Issue256-041-100,AT&T
333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333333333333333333333333333333333333333333
4.118 containsenclosurebackplanepassiveThe
toconnectionspowernecessarytheall

backplanepassiveTheunit.ASRtheoperate
switch,powersupply,powerofconsistsenclosure
andbackplane,computerATslot20passivea

theoffacefrontthetoattachedfansthree
28).(Figureenclosure

4.119 boardsinglethehousesenclosureThe
floppy/hardcards,circuitASR12processor,
Purpose(GeneralGPIBIEEE-488interface,disk

card,terminationbuscard,interfaceBus)Interface
supply.powerand

4.120 validthecollectsprocessorboardsingleThe
andcardscircuitASRthebycollecteddigits

theoverunitTRthetobackdigitsthereports
unitTRtheininterfaceASRThebus.IEEE-488

overcontrollerTRthetodatathetransmitsthen
isitwherebusserialRS-232intra-unitthe

TheSCB.theoverMPthetosentandformatted
detectorspeechtheenablesandresetsprocessor
ofinstanceeachtopriorchannelASRtheof

performsalsoprocessorThedetection.speech
bus,IEEE-488theinitializesdiagnostics,internal

andprogramscard’scircuitASRtheloads
theinlocateddrivediskhardthefromtemplates

unit.InterfaceASR

4.121 diskhardtheaccessesInterfaceDiskThe
anDuringupdates.andinitializationsduring

software,GPIBsoftware,MS-DOS*theinitialization
cardcircuitASRprogram,operationalprocessor
loadedaretemplatesvoiceitsandcoderecognition
hardunit’sInterfaceASRthefromunitASRtheto

diagnosticsinternalvarioustheWhendrive.disk
thethatunitTRtheinformsunitASRtherun,are

isunitASRtheerrorwithoutcompletedinitialization
orcommandsdiagnosticadditionaleitherforready

floppytheaccessesalsoItcommands.operational
software.ASRtheupdatingforuseddrive

33333333333333333333333333

MicrosoftoftrademarkregisteredaisMS-DOS*
countries.otherandStatesUnitedtheinCorporation
72Page
4.122 cardinterfacebusGPIBIEEE-488The
betweenlinkcontrolinterfacetheprovides
InterfaceASRtheandprocessorboardsinglethe

shelf.unitTRtheinlocated(TN1811)packcircuit

4.123 2containcardscircuitASR12theofEach
recognitionspeechofchannelsindependent

ofchannels24oftotalaprovidetocapability
willchannelASREachunit.ASRperrecognition
TRthebysuppliedinputanalogseparateahave

eachtopathspeechanalogtheprovidetounit
channel.ASR

4.124 providespackcircuitterminationbusThe
address,control,theforterminationpassive

unit.ASRslot20theinsignalsdataand

UnitInterfaceASRB.

4.125 floppythecontainsunitInterfaceASRThe
Theunit.ASRthebyuseddiskshardand

drivediskhardtheoffbootwillsoftwareoperational
only.updatessoftwareforisdiskfloppythewhile

software,MS-DOSthecontainsdiskhardThe
program,operationalprocessorsoftware,GPIB

ASRtheandcode,recognitioncardcircuitASR
templates.voicecardcircuit
1993May
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ComplexServicesNetwork5.
IndicatorsandControls

33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

ControlsUnitInterfaceMaintenance
33333333333333333333333333

33333333333333333333333333

5.01 forfacilitydisplayandcontrolprimaryThe
portsIOPTTYtwobyprovidedisNSCXthe

(FigureunitinterfacemaintenancetheonB)and(A
atointerfacedbemayportstwoThese7).

inarrangementterminaldatasharedordedicated
operations,remoteatoandofficehostthe

dataThefacility.maintenanceandadministration,
keyboard/displayaincludemayequipmentterminal

datadisketteflexibleandprinter,terminal,
systemnormalDuringequipment.storage/playback

baud,4800atoperatetosetisporteachoperation,
inputTTYbyconfiguredbecanBPortfull-duplex.
ratesbaudstandardtheofallprovidetomessages

baud.9600toup

5.02 providedareconnectorsRS-232C-typeTwo
anbycontrolledport,TTYeachfor

switchAThekey).(552Aswitchassociated
twothebetween(only)controltransmittransfers
dataOutputA1).and(A0connectorsassociated

bothviamonitoredsimultaneouslybemay
alltransfersswitchBTheA1.andA0connectors

B1.andB0connectorsbetweenfunctionsport

andControlsPanelDisplayTN678
Indicators
33333333333333333333333333

33333333333333333333333333

5.03 andprocessortheinpackcircuitTN678The
someprovides5)(FigureunitterminalN-link

thetoessentialfunctionsdisplayandcontrollimited
sectiondisplayTheNSCX.theofbootstrapping
errorandstatusNSCXofsummaryaprovides

indicatetodisplayalphanumericanandconditions
isdisplayalphanumericThestate.testfailinga
takinginitializationofleveltheindicatetousedalso

angivetodesignedaredisplaysTheseplace.
errorandstatusNSCXofindicationimmediate

conditions.
1993May
whenNSCXtherepairinginaiddisplaystheAlso,
andControlsinoperative.areportsTTYthe

indefinedarepackcircuitTN678theforindicators
A.Table

andControlsSwitchPowerTN680
Indicators
33333333333333333333333333

33333333333333333333333333

5.04 andunitterminalN-linkandprocessorThe
Gbyte2thetheexceptsubunitNSCXeach

switchpowerTN680onecontainsUnitDiskHard
(PF)FailurePowerThepack.circuitcontroland

thewithassociatedis(LED)DiodeLight-Emitting
incontainedcircuitsdistributionandmonitorpower

supportcancircuitsThesepack.circuitTN680the
powerIdenticalpacks.circuitfunctionaleighttoup

thebyprovidedarecircuitsdistributionandmonitor
thesupporttopackcircuitTN681/TN681B

ofgroups(inpackscircuitfunctionalremaining
andControlsunit.NSCXeachincontainedeight)

indefinedarepackcircuitTN680theforindicators
B.Table

andControlsSwitchUnitPowerUN356
Indicators
33333333333333333333333333

33333333333333333333333333

5.05 containsUnitDiskHardJ4A024AC-1The
UN356TheUnits.PowerUN356two

isItoff.andonpowertheturntoswitchescontains
indicatethatalarmstypeLEDwithequippedalso

forindicatorsandControlsunit.theofstatusthe
C.TableindefinedareUnitPowerUN356the
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IndicatorsandControls—PanelDisplayTN678A.Table
33333333333333333333333333333333333333333333333333333333333333

33333333333333333333333333333333333333333333333333333333333333

22222222222222222222222222222222222222222222222

FunctionTypeName
22222222222222222222222222222222222222222222222

numberlevelinitializationornumberphasediagnosticIndicatesDisplayAlphanumeric(None)
22222222222222222222222222222222222222222222222

inhibitedisserviceIndicates(Red)LEDSVC
22222222222222222222222222222222222222222222222

blockedaretrunksIndicates(Yellow)LEDTRKS
22222222222222222222222222222222222222222222222

inhibitedareinterruptsIndicates(Yellow)LEDINH
22222222222222222222222222222222222222222222222

progressinisdiagnosticsIndicates(Green)LEDDGN
22222222222222222222222222222222222222222222222

progressinisinitializationNSCXIndicates(Green)LEDINIT
22222222222222222222222222222222222222222222222

uninitializedismemoryIndicates(RED)LEDMU
22222222222222222222222222222222222222222222222

alarmmajorsoftware-definedotheroralarmspowerNSCXIndicates(Red)LEDMJ
22222222222222222222222222222222222222222222222

alarmminorsoftware-definedIndicates(Yellow)LEDMN
22222222222222222222222222222222222222222222222

offcutarealarmsNSCXIndicates(Yellow)LEDACO
22222222222222222222222222222222222222222222222

pressed,simultaneouslyarepushbuttonsRESandACTbothWhenSwitchPushbuttonACT
initializationNSCXcompleteaInitiates(1)

lampsdisplayallTests(2)
22222222222222222222222222222222222222222222222

switchcutoffAlarmSwitchRockerACO
22222222222222222222222222222222222222222222222

function)switchACTas(SameSwitchPushbuttonRES
122222222222222222222222222222222222222222222222

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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IndicatorsandControls—PackCircuitControlandSwitchPowerTN680B.Table
33333333333333333333333333333333333333333333333333333333333333

33333333333333333333333333333333333333333333333333333333333333

22222222222222222222222222222222222222222

FunctionTypeName
22222222222222222222222222222222222222222

packthisbymonitoredcircuitsoffailurepowerIndicates(Red)LEDPF
22222222222222222222222222222222222222222

alarmallifsequencepower-upStartsSwitchPushbuttonON
switchoffthebyresetbeenhaveconditions

22222222222222222222222222222222222222222

lightedisOSifunitfrompowerRemovesSwitchPushbuttonOFF
resetsalsoItpressed.alsoisMORifor

removed.ispowerifLEDsALMandPF
22222222222222222222222222222222222222222

offispowerunitIndicates(Red)LEDOFF
22222222222222222222222222222222222222222

errorparitysequenceoralarmpowerunitIndicates(Red)LEDALM
22222222222222222222222222222222222222222

processormainbyout-of-serviceplacedunitthisIndicates(Yellow)LEDOS
22222222222222222222222222222222222222222

acknowledgementprocessormainIndicates(Green)LEDACK
requestsout-of-serviceTTYof

22222222222222222222222222222222222222222

offcutalarmunitIndicates(Green)LEDACO
22222222222222222222222222222222222222222

PFexceptLEDsalloftestlampPerforms(1)SwitchPushbuttonTest
manualinitiateslighted,isOSandupispowerIf(2)

inLEDsPFcircuits—allmonitorpowerunitoftest
andpressed,isswitchwhenlightshouldunit

released.isswitchwhenextinguished
22222222222222222222222222222222222222222

switchcutoffAlarmUnitSwitchRockerACO
22222222222222222222222222222222222222222

whendownpoweredisUnitoverride)(ManualSwitchPushbuttonMOR
pressed,simultaneouslyarepushbuttonsOFFandMORthe

statusserviceunitofregardless
122222222222222222222222222222222222222222

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

33333333333333333333333333333333333333333333333333333333333333
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IndicatorsandControls—PackCircuitUnitPowerUN356C.Table
33333333333333333333333333333333333333333333333333333333333333

33333333333333333333333333333333333333333333333333333333333333

2222222222222222222222222222222222222222

FunctionTypeName
2222222222222222222222222222222222222222

alarmallifsequencepower-upStartsSwitchPushbuttonON
switchoffthebyresetbeenhaveconditions

2222222222222222222222222222222222222222

lightedisOSifunitfrompowerRemovesSwitchPushbuttonOFF
pressed.alsoisMORifor

2222222222222222222222222222222222222222

offispowerunitIndicates(Red)LEDOFF
2222222222222222222222222222222222222222

AlarmPower(Red)LEDPA
2222222222222222222222222222222222222222

byserviceofoutplacedisunitthisIndicates(Yellow)LEDOS
processormain

2222222222222222222222222222222222222222

AlarmFuse(Red)LEDFA
2222222222222222222222222222222222222222

LEDsalloftestlampPerformsSwitchPushbuttonLTEST
2222222222222222222222222222222222222222

whendownpoweredisUnitoverride)(ManualSwitchPushbuttonMOR
pressed,simultaneouslyarepushbuttonsOFFandMOR

statusserviceunitofregardless
12222222222222222222222222222222222222222

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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IndicatorFailurePowerTN681
33333333333333333333333333

33333333333333333333333333

5.06 packcircuitcontrolpowerTN681Each
LEDpanel-mountedsingleacontains

indicatesLEDPFthelighted,WhenPF.labeled
overcurrentorvoltageout-of-rangeanofdetection

beenhasunitpowerassociatedtheandcondition,
monitorpowerandLEDPFTN681Thedown.shut
andLEDPFTN680thetoidenticalarecircuits
andmonitorpowerThecircuits.monitorpower

canpackcircuittypeeitherofcircuitsdistribution
orOnepacks.circuitfunctionaleighttoupsupport

arerequired)(aspackscircuitTN681more
thesupplementtounitNSCXeachinprovided

byprovidedcircuitsdistributionandmonitorpower
pack.circuitTN680the

IndicatorsandControlsUnitPower
33333333333333333333333333

33333333333333333333333333

5.07 494G1,(495JA,unitspoweroftypesSeven
133K)and130D,131N1A,131J1,131F1,

Eachunits.NSCXvarioustheinequippedare
aandcircuitcontrolin-rushancontainsunitpower

Theswitch.ON/OFFinterlockedmechanically
permitsposition,OFFtheinwhenswitch,ON/OFF

aintoinsertedsafelybetounitpowerthe
withconnector − switchON/OFFThepresent.V48

externalenabletopositionONtheinbemust
powertheofcontrolpower-downandpower-up
theconnector,aintoinsertedfullyWhenunit.

switchesON/OFFunitpower494G1and495JA
Theposition.ONtheinplacedautomaticallyare

131N1A,131J1,131F1,theonswitchesON/OFF
manuallybemustunitspower133Kand130D,

fullyisunittheafterpositionONtheinplaced
connector.aintoinserted

5.08 whichLEDredacontainsunitpowerEach
theofshutdownelectronicindicatetolights

495JAand494G1Thevoltage.outputunitpower
pushbuttonaandLEDancontainsalsounitpower

pushbuttonSTandLEDTheST.labeledswitch
application.NSCXtheinusednotareswitches
1993May
IndicatorsAlarmFuse
33333333333333333333333333

33333333333333333333333333

5.09 fusesallfuse,oneofexceptiontheWith
arepanelsfuseNSCXtheincontained

plasticTheindicator.plasticawithequipped
tofusetheofendthefromprotrudesindicator

positionsfuseTwofuse.blownaindicate
networktheinTSIBNAandTSI-Bdesignated

toparallelinwiredarepanelfuseframeservices
Theunit.interchangeslottimethetoV+12supply

asserves(alarm-type)fuseTSI-Bamperagelower
typenonalarmamperagehighertheforfusepilota

fuse.TSIBNA

IndicatorsandControlsPowerDisk
33333333333333333333333333

33333333333333333333333333

5.10 headmovingtheinunitcontrolinverterThe
ACofapplicationthecontrolsframedisk

ED-ancontainsunitThisdrive.diskthetovoltage
topowercontrolswhichunitcontrolplug-in4C194

thedefinesDTabledrive.diskheadmovingthe
ED-theonindicatorsandcontrolstheoffunction

providesfusemountedfrontAunit.control4C194
− Failureunit.controlED-4C194thetopowerV48

frompowerACofremovaltheinresultsfusethisof
drive.diskthe

5.11 KS-22072theonswitchON/OFFcoveredA
starttousedbemaydrivediskheadmoving

replacement.packdiskfordrivediskthestopor
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IndicatorsandControls—UnitED—4C194ControlD.Table
33333333333333333333333333333333333333333333333333333333333333

33333333333333333333333333333333333333333333333333333333333333

22222222222222222222222222222222222222222

FunctionTypeName
22222222222222222222222222222222222222222

circuitscontrolinverterdisktopowerAppliesSwitchPushbuttonON
22222222222222222222222222222222222222222

circuitinverterdisktopowerRemovesSwitchPushbuttonOFF
pressed.simultaneouslyisMORiforlightedisOSif

22222222222222222222222222222222222222222

offispowerdrivediskandunitcontrolIndicates(Red)LEDOFF
22222222222222222222222222222222222222222

inverterfilediskinfancoolingoffailureIndicates(Red)LEDALERT
22222222222222222222222222222222222222222

ofoutplacedunitstoragedataIndicates(Orange)LEDOSS
processormainbyservice

22222222222222222222222222222222222222222

usedNot(Green)LEDRQIP
22222222222222222222222222222222222222222

usedNot(Green)LEDROS
22222222222222222222222222222222222222222

usedNot(Green)LEDROS/RST
22222222222222222222222222222222222222222

switchtestlampandcutoffAlarmUnitSwitchRockerACO/T
22222222222222222222222222222222222222222

whendownpoweredisUnitOverride)(ManualSwitchPushbuttonMOR
pressed,simultaneouslyarepushbuttonOFFandMOR

statusserviceunitofregardless
122222222222222222222222222222222222222222

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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Power6.
33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

Introduction
33333333333333333333333333

33333333333333333333333333

6.01 commonashareunitsNSCXofmajorityThe
followingtheprovidesthatdesignpower

features:major

6

fromderivedisPower − usingV48
packs.circuitunitpowerFASTECH

6

fordownshutautomaticallyareunitsPower
protection.fault

6

exceptgroup)unitfunctional(orunitEach
individualanhasUnitDiskHardGB2the

pack.circuitcontrolandswitchpowerTN680

6

circuitcontrolpowerunitEach
mainthetostatuspowercommunicates

processor.

6

providescircuitcontrolpowerunitEach
NSCXtheprotecttooutputsclamping

powerandfaultunitduringbuscommon
intervals.cycling

6

anylocalizehelptoprovidedareIndicators
fault.powerdetected
1993May
6.02 whenappliedbemustrulesfollowingThe
distributionpowertoNSCXsassigning

frames:

6

distributesframedistributionpowerEach
− and(AbusesprimarytwofrompowerV48

bemustNSCXsnumberedevenTheB).
oddtheandbus,Athefrompowered

frompoweredbemustNSCXsnumbered
bus.Bthe

6

eachon(fourNSCXseightofmaximumA
powereachfrompoweredbemaybus)

frame.distribution

6

typesametheofNSCXstwothanmoreNo
type,thatofNSCXstheone-halfor

afrompoweredbemayless,iswhichever
distributionpoweranyofB)or(Abussingle

frame.

6

typesametheforNSCXsofassignmentThe
asmuch(asspreadbeshouldserviceof

distributionpowertheofalloverpossible)
frames.
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RequirementsPowerNSCX
33333333333333333333333333

33333333333333333333333333

6.03 twooronerequiresframeNSCXEach
− orJ86334B-1afromfeederspowerV48

42(FiguresframedistributionpowerJ86334C-1
isframedistributionpowerJ86334B-1The43).and

withuseforrequired − Theplants.batteryV48
forrequiredisframedistributionpowerJ86334C-1

toV+140withuse − Inplants.converterV48
208requiresframediskheadmovingtheaddition,

source.ACessentialofficethefrom60-HzV

6.04 anrequiresdrivediskheadmovingThe
properforACV208ofsourceuninterrupted

suppliednormallyispowerdriveDiskoperation.
theviasourcepowerACessentialofficethefrom

ACessentialofeventtheInunit.controlinverter
60-orcondition,undervoltageinterruption,power

ispowerdrivediskdeviation,frequencyHz
thebysuppliedautomatically − ACV208toV48

startedbemustdrivediskTheinverter.filedisk
thesincesourceACessentialV208thefrom

− forfusednotisinverterthetofeederpowerV48
byaccomplishedisstartupdriveDiskpurpose.this

theremoving − inverterfiledisktheonfuseV48
ONunitcontrolinverterthepressingand

thestartup,Afterpushbutton. − isfuseV48
inverter.theenabletoholderfusethetoreturned
80Page
6.05 tworequireframesNSCXothertheofEach
− powerthefromfeederspowerV48

eachtofeederspowerTheframe.distribution
unitfilteraviapanelfuseatoconnectedareframe

Theframe.theofbasetheinlocated − thenisV48
powerDC-to-DCvariousthetodistributed
alarm-typeviaframethewithinunitsconverter

requirescabinetASRThepanel.fusetheinfuses
two − distributionpowerthefromfeedersDC48V
frame.

6.06 networktheinunitpowertype131N1AA
suppliespanelfuseframeservices

theinsetsdatatwothetoV+24unswitched
494G1,495JA,Theunit.interfacemaintenance

V,+5switchedprovideunitspowertype131J1and
− associatedthetorespectively,V,+12andV,5.2

circuits.logic
1993May
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LEGEND:
  MJ-MAJOR ALARM
  MN-MINOR ALARM
  OS-OUT-OF-SERVICE
  PA-POWER ALARM

FRAME J4A017A-1

TIME SLOT
INTERCHANGE
UNIT J4A17AB-1

PROCESSOR &
N-LINK TERMINAL
UNIT J4A017AA-1

MAINTENANCE
INTERFACE UNIT
J4A017AC-1

DATA STORAGE
UNIT J4A017AD-1

TONE RECEIVER

UNIT J4A017AE-1
DISK CONNECTOR

MOVING HEAD DISK
FRAME J1C131B-1

DISK FILE
INVERTER
ED-4C172-30

INVERTER CONTROL
UNIT J1C131AA-1

208VAC

MOVING HEAD

KS-22072

OS

MJ,PA

AUDIO BRIDGE FRAME

DISK DRIVE

NETWORK SERVICES

UNIT J4A017AF-1

(A OR B)

POWER COMMUNICATION BUS

J4A017B-1

AUDIO BRIDGE
UNIT J4A017BA-1

ADDRESS (5)

CLOCK

WRITE DATA (2)

READ DATA (2)

TO HOST
OFFICE
ALARM
SYSTEM

AUDIO BRIDGE
UNIT J4A017BA-1

TONE RECEIVER
UNIT J4A017AF-1

NOTES:
1. EVEN NUMBERED NSC

2. J86334B-1 REQUIRED FOR 

    POWERED FROM THE "A" 
    BRANCHES.ODD NUMBERED 
    NSC
    THE "B" BRANCHES.

    PLANT. J86334C-1 REQUIRED

    PLANT.
    FOR USE WITH CONVERTER

(NOTE 1)

J86334C-1

(NOTE 2)

DISTRIBUTION

J86334B-1

or J4A017AF-40

or J4A017AF-40

MJ, MN, AND OFFICE
DEPENDENT ALARM

FROM

OR

POWER

FRAME

-48 V

-48 V

-48 V

-48 V

    USE WITH -48 V BATTERY 

33333333333333333333333333333333333333333333333333333333333333

PowerComplexServicesNetworkTeleconferencingGraphicsAnalogVoiceorVoice-Only42.Figure
DiagramBlockFunctional—AlarmsandDistribution
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BlockFunctional—AlarmsandDistributionPowerNSCXCapabilityDialingServicesDirect43.Figure
GenericLaterorDSD8Diagram
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6.07 unitNSCXeachincircuitslogicthetoPower
switchpowerTN680onebycontrolledis

functionaleachinlocatedpackcircuitcontroland
2EachUnit.DiskHardGbyte2theforexceptunit

PowerUN356twocontainsUnitDiskHardGbyte
isV)(+12voltageoperatingUnswitchedUnits.

thethatsopackcircuitTN680eachtosupplied
whencorrectlyoperatewillindicatorsswitchpower

Thecondition.power-downtheinisunitthe
packcircuitTN680theonindicatorsandcontrols

indicatorsandcontrolsTheB.Tableindefinedare
C.TableindefinedareUnitsPowerUN356theon

TN680eachinsequencerprogram-controlledA
power-upmanualthecontrolspackcircuit

power-downautomaticormanualandsequence
monitorsalsoItunit.associatedtheofsequence

(PF)FailurePowerassociatedtheofoutputthe
incontainedcircuitsmonitoringcurrentandvoltage

packs.circuitTN681andTN680theboth

6.08 UN356andpackscircuitTN680NSCXAll
mainthetoconnectedareUnitsPower

aviaunit)terminalN-linkand(processorprocessor
43).and42(Figuresbuscommunicationpower

thecontroltoprocessormaintheallowsbusThis
(ACK)Acknowledgeand(OS)Out-Of-Service

theallowsalsoItpacks.circuitTN680allonlamps
andtestsmonitorpowerunitruntoprocessormain
Theinformation.alarmandstatuspowerreceiveto

unitfiveofconsistsbuscommunicationpower
leadsdatawritetwolead,clockaleads,address

mainTheleads.datareadtwoandOS),and(ACK
anduniteachaddressessequentiallyprocessor

indicationsalarmand/orstatuspowerthereads
time-continuousaonleadsdatareadtwotheover

leadsdatawriteOSandACKThebasis.shared
ainitiatetoprocessormainthebyusedalsoare

resultstestmonitorPowertest.monitorpowerunit
readtwotheviaprocessormainthetoreportedare

leads.data

6.09 outputsalarmpowerandalarmmajorThe
areframediskheadmovingthefrom
dataTheunit.storagedatathetoconnected
alarmmajorthescansperiodicallyunitstorage

alarmmajortheregistersactive,whenand,output
1993May
powerThe(ESR).RegisterSourceErroranin
diagnostics.duringonlymonitoredisoutputalarm

areESRunitstoragedatatheinregisteredAlarms
serialNSCXtheviaprocessormainthetoreported

bus.communication

6.10 thetoconnectedarealarmspowerASRThe
powerunitreceivertonecorresponding

ASRanonalarmpowerApacks.circuitcontrol
beandTN680receivertonetheonappearwillunit

powerreceivertoneaasNSCXthetoreported
failure.

6.11 N-andprocessortheinprocessormainThe
majorNSCXreportsunitterminallink

alarmoffice-dependentandalarms,minoralarms,
Thefacilities.alarmofficehostthetoconditions

tousedisoutputalarmoffice-dependentNSCX
theinmessagealarmappropriatethegenerate

office.host

TestMonitorPowerManual
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6.12 bemaytestmonitorpowermanualA
state.OOStheinisunitthewhileperformed

theoff),lamp(OSserviceinisunittheWhen
manualTheinhibited.istestmonitorpowermanual
thedepressingbyinitiatedistestmonitorpower
onlampsPFallthatobservingandswitchTEST

sequencerThelighted.remainandlightunitthe
TESTthewhilestatestesttwothroughadvances

switchTESTtheReleasingdepressed.isswitch
andstateOOSthetosequencerthereturns

lamps.PFtheextinguishes

TestMonitorPowerProgrammed
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6.13 maintheservice,inisunittheWhen
powerprogrammedarunwillprocessor

andOSthesequencingproperlybytestmonitor
aonrequestedis1PhaseDGNwhenlampsACK

severalthroughadvancedissequencerTheunit.
sequence.lampACKandOSthebystatestest

thebyfollowedfirst,onturnedislampOSThe
tooffturnedthenarelampsBothlamp.ACK

thetosequencerthereturnandtesttheterminate
theviamonitoredareresultsTeststate.in-service
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Maintenance7.
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7.01 unitssimplexwithdesignedisNSCXThe
looselyiswhicharchitecturemodularausing

Program-ControlledStoredhostatocoupled
installedareNSCXsManyoffice.(SPCS)System

Theservice.oftypeeachsupporttonationwide
DS1usingofficehostthetoconnectedareNSCXs
theSince(N-links).linkssignalingtwoandtrunks

onheavilyrelymustitcoupled,looselyisNSCX
independentarewhichdiagnosticsandself-testing

SPCS.hostthefrom

7.02 objectivemaintenancesystemprimaryThe
errorduringserviceofmaintenancetheis

ofconsistsNSCXeachSinceintervals.faultand/or
isNSCXfaultedaforservicenewunits,simplex

Establishedintervals.faultduringinhibitednormally
NSCXfaultedaviamaintainedbewillconferences

bemustoriginationsServicepossible).(when
Thetype.sametheofNSCXsothertorouted

inhibitedcompletelyisNSCXfaultedaofservice
terminated.areconferencesestablishedtheonce

theobjective,maintenancesystemthemeetTo
thetorelationinaccomplishedareitemsfollowing

NSCX:

6

errorsandfaultsofDetection

6

errorTTYviapersonneloperatingAlerting
message

6

duringconferencesestablishedMaintaining
possible)(whenconditionfaulta

6

originationsservicenewInhibiting

6

fromitremoveandequipmentfaultyIsolate
controlprogramviaservice

6

manually-initiatedbyfaultDiagnose
isserviceNSCXafterprogramsdiagnostic

inhibited
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6

viapack(s)circuitfaultysuspectedtheList
TTY

6

personnel)(operatingequipmentRepair

6

operationalanddiagnosticbyrepairVerify
programstest

6

service.toequipmentrepairedReturn

7.03 faulttoalertedarepersonnelOperating
andalarmsofficebyconditionserrorand/or
andservicemachineHourlymessages.errorTTY

errorindicatealsomayreportsperformance
nature.transientaofconditions

SoftwareMaintenance
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ExerciseRoutineFrameNSCXA.

7.04 atrunbeshoulddiagnosticsunitNSCXThe
becanThisweek.aonceleast

service,fromframetheremovingbyaccomplished
willdiagnosticsTheautomatically.donebecanitor

errorhardwaretheindevelopmaythatfaultscatch
bemaythatfaultsanycatchorcircuitrydetection

(REX).ExercisesRoutinein-servicethebymissed

7.05 becanexerciseroutineframeAutomatic
whenmessagescertaintypingbyenabled

timechosentheWhenup.framethebringing
frametheremovewillsoftwareNSCXthearrives,

3,INIT:LEVanrundiagnostics,allrunservice,from
theallowed,isserviceBeforeservice.allowand
REXunderdoneisThisset.bemustclockNSCX

NSCXthebyrequestedisAPS3Bthecontrol,
isItcommand.SET:CLKasendtosoftwareREX

requiresfunctionREXentirethesowaythisdone
aIfpresent.arefaultsnoifinterventionmanualno

torestoredbemustNSCXthefound,isfault
routinetheautomateTomanually.service

messages:followingtheuseexercise,

6

LOAD:REXTIME

6

ALW:REXTIME
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Self-TestRoutineUnitIndividualB.

7.06 schedulemayNSCXtheinunitsIndividual
workinternally,exercisesself-testroutine
errors.softwareandhardwaredetecttopermitting,

theviaprocessormainthetoreportedareErrors
thenarereportsErrorbus.communicationserial

ports.TTY(IOP)theviaprovided

ErrorsHardware

7.07 alarmpowerunitaand/orreporterrorAn
iserrorhardwareawhenproducedisreport
abyaccompaniedreportalarmpowerAdetected.

whenevergeneratedisalarmofficeminorormajor
hardwarebuspowerunitprocessormainthe

reporterrorAnproblem.powerNSCXandetects
isalarmofficeminorormajorabyaccompanied

thanotherproblemshardwarewhengenerated
mayerrorsHardwaredetected.arealarmspower

ofouttakenautomaticallybetounitscause
theprovided,bestillcanservicesomeIfservice.

enoughnotWhenoperational.leftbewillNSCX
serviceinhibittheservice,continuetoremainunits

newallstoptostartedbewillsequence
losstotalcausesfailurehardwareaIforiginations.

theandgenerated,isalarmmajoraservice,of
service-theinputimmediatelybewillNSCX

actionsrepairManualpossible).(ifstateinhibited
whenservicetoNSCXanrestoretorequiredare

oflosscompleteacausesfailurehardwareany
service.

ErrorsFan

7.08 willcomplexNSCXaninfailurefanInitial
failuresfanSubsequenterror.fanareport

reported.benotwill

ErrorsSoftware

7.09 ordatamutilatedassucherrorsSoftware
inresultalsoproblemsprotectionmemory

contentsmessageThemessages.reporterror
problem.theofseverityandnaturetheindicate

billingorcallsdestroynotdothatproblemsThose
officeminorabyaccompaniedareinformation

exceederrorssoftwareofnumbertheWhenalarm.
programintegritysystemthethreshold,specifica

Allinitialization.1levelarunautomaticallywill
soauditedarememoryinstructuresdatacritical
1993May
neutralized.becanerrorsmutilationdatathat
integritysystemcausewillerrorssoftwareFurther

dataAllinitialization.2levelatoescalateto
arecallstransientwithassociatedstructures

notarecallsteleconferencingStablereinitialized.
savednotarecallsDSDCHowever,affected.

aWhenduration.shortofaretheybecause
occurs,sanitysoftwareNSCXoflosscomplete
restorationandrepairforrequiredisactionmanual

service.to

TestsDiagnosticC.

7.10 initiatedmanuallybemusttestsDiagnostic
inisNSCXthewhenonlyrunbecanand

exerciseroutineFramestate.inhibitservicethe
week.eachoncerunarediagnostics

7.11 followingtheincludecapabilitiesDiagnostic
features:

6

isfailuretestawhenterminationEarly
detected

6

mainorprocessormainforrepetitionPhase
diagnosticsresidentprocessor

6

failinganyoffailuresfivefirstofOutput
phaseeveryofresultsdiagnostic(allphase

requested)optionallybemay

6

manuallybemayexecutionDiagnostic
timeanyataborted

6

generationforprovidedoptionrequestTTY
listpackfaultyof

6

torestoreviarundiagnosticsNSCXFull
request.TTYservice

InitializationSystemD.

7.12 invokedbecan2levelor1levelInitialization
errors.excessivetodueautomatically

NSCXaninitializescompletely3levelInitialization
ofAnyaction.manualbytriggeredbeonlycanand

appropriatethebyinitiatedbecanlevelsthreethe
byactivatedbealsomay3levelAmessage.input

(ACT)Activateand(RES)Resetthepressing
displayandcontrolNSCXtheonpushbuttons

entiretheresettodesignedis3levelThepanel.
afterusedisItstate.machineofregardlessNSCX
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ReportsMeasurementRoutine
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7.13 and(MPR)ReportPerformanceMachineAn
are(MSR)ReportServiceMachinean

beenhavetheyifNSCXthebyhourlygenerated
countspegprovidesMPRTheallowed.manually
Theirregularities.andperformancemachineof
relatingfailuresNSCXofcountspegprovidesMSR

provided.servicetheto

FunctionsMaintenanceStandard
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ConfigurationA.

7.14 bemayNSCXanbyprovidedserviceThe
thebyindicatedasallowed,orinhibited

paneldisplayTN678theonlampSVCtheofstate
Whenunit.terminalN-linkandprocessorthein

andhandled,beingistrafficnoinhibited,isservice
theallowed,isserviceWhenblocked.aretrunksall

handlecanNSCXtheandunblocked,aretrunks
theallowtousedismessageinputTTYAcalls.

NSCXappropriatetheIftraffic.handletoNSCX
lamps(OS)[Out-of-Servicein-serviceareunits

becanservicesomethatsoextinguished]
Thisunblocked.aretrunksallthenprovided,

andmessageoutputanbyindicatediscondition
TN678theonlampblocked(trunks)TRKSthe

theprovided,becanservicenoIfpanel.display
isconditionThisdenied.isserviceallowtorequest

message.outputTTYabyindicated

7.15 inhibittousedalsoismessageinputTTYA
isactionserviceinhibitTheservice.NSCX

astrunksidleallblockingbyimmediatelystarted
outputTTYaandlampTRKSthebyindicated

theintrunksoneffectnohasactionThismessage.
newnoHowever,state.stableorsetup

isitbutup,setorinitiatedbecanconferences
conference.existingantolegsnewaddtopossible

minorspurtabyaccompaniedmessageTTYA
uphangcallsactiveallwhengeneratedisalarm

inhibited.isserviceNSCXand
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7.16 (removerequestsconfigurationTTYNormal
isserviceifonlyexecutedarerestore)and

typedisrequestrestorenormalaWheninhibited.
isunittheandunit,theonrunarediagnosticsin,

Thesuccessful.istestdiagnostictheifrestored
Anfail.diagnosticstheifdeniedisrestore

isservicewhilerequestrestoreunconditional
withoutrestoralimmediateinresultsinhibited

isrequestrestoreunconditionalAndiagnostics.
removenormalAallowed.isserviceifdenied

stateout-of-servicetheinunittheplacesrequest
theusingwithoutdownpoweredbecanitwhere

requestremoveunconditionalAnoverride.manual
theifonlyexecutedisallowedisservicewhile
canitwherestateainNSCXtheleavesaction

service.provide

DisplayandControlB.

7.17 displayandcontrolNSCXprimaryThe
and(AportsIOPtwobyprovidedisfacility

include:facilitiesdisplayandcontrolOtherB).

6

office-andalarmsminorandMajor
officehostthetooutputalarmsdependent

facilitiesalarm

6

paneldisplayTN678

6

circuitcontrolandswitchpowerTN680
packs

6

UnitPowerUN356

6

indicatorsPFUnit

6

indicatorsalarmunitPower

6

indicators.alarmFuse

7.18 switchespowerunittheoffunctionThe
limitedispacks)circuitUN356and(TN680

ofdisplaylampandretire,alarmcontrol,powerto
isinterlockAnstatus.maintenanceandpowerunit

powerofremovalaccidentalpreventtoprovided
becaninterlockThegroup.in-serviceanfrom

power-andoverridemanualthewhenoverridden
pressed.simultaneouslyarepushbuttonsoff
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UpdateandChangeDiskC.

7.19 theNSCXs(TC)TeleconferencingallFor
announcementscontainspackdiskNSCX

theofcopyaincludingstorage,dataNSCand
announcementsTheprogram.genericNSCX

awheninformationandinstructionsprovide
tonecessaryisItaccessed.isserviceparticular

thesemodifyordelete,add,occasionally
NetworkOperationsTheannouncements.

forresponsibleis(ONAC)CenterAdministration
NSCXeachtopackdiskinitialtheproviding

announcements.serviceappropriatethecontaining
NSCXeachtopacksdiskprovidesalsoONACThe

genericandupdatesannouncementlargefor
areupdatesAnnouncementupdates.software

ofcontroltheunderlinesT1theviaaccomplished
NSCXsDSDForTTY.maintenanceNSCXthe

Theremovable.notarepacksdisktheDSCs,with
becancopyafails,oneifandpaired,aredisks

Advancethefail,bothIfdisk.otherthefrommade
unitsnewshipwill(AFSC)CenterServiceFeature

site.theto

TasksRoutineD.

7.20 routineanyperformingforprocedureThe
theinprovidedisNSCXtheattask

(TOP).PracticeOrientedTaskappropriate

TasksReplaceandRepairE.

7.21 atperformedbetotasksreplaceandRepair
appropriatetheinprovidedareNSCXthe

training.incoveredareorTOP
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acronymsandabbreviationsthedefinespartThis
practice.thisinused

BridgeAudioAB

AcknowledgeACK

PointControlActionACP

ActivateACT

CodePulseDifferentialAdaptiveADPCM
Modulation

CenterServiceFeatureAdvanceAFSC

StandardsNationalAmericanANSI
Institute

forCodeStandardAmericanASCII
InterchangeInformation

RecognitionSpeechAutomaticASR

ControlBufferBC

FabricBufferBF

UpdateAnnouncementCentralizedCAU
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DialingDistanceDirectDDD

InterfaceDigitalDIF

AccessMemoryDirectDMA
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ControllerStorageDataDSC
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CapabilityDialingServicesDirectDSDC

UnitStorageDataDSU
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Cross-ConnectDigitalDSX

(Frame)ReceiverToneandDiskDTR

CompatibilityElectro-MagneticEMC

InterfacePeripheralEnhancedEPIC
Controller

Read-OnlyProgrammableErasableEPROM
Memory

RegisterSourceErrorESR

BusInterfacePurposeGeneralGPIB

AdapterHostHA

ControlLinkDataHigh-LevelHDLC

ElectronicElectricalofInstituteIEEE
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ProcessorInput/OutputIOP

ReportPerformanceMachineMPR

ReportServiceMachineMSR
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PointControlNetworkNCP
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Center

Out-of-ServiceOS

ModulationCodePulsePCM

FailurePowerPF

ControllerInterfacePeripheralPIC
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ResetRES

ExerciseRoutineREX

MemoryRead-OnlyROM

BusDataMultiplexedTimeReceiveRTMDB

BusCommunicationsSerialSCB

InterfaceSystemComputerSmallSCSI
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