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Overview1.

1.01 theofdescriptionaprovidespracticeThis
Itequipment.(SCS)SystemCircuitService

theforreferenceoverallanasservetointendedis
ofstagesadministrationandoperation,planning,

theandengineeringsystemforSCSthe
Thesystem.thewithassociatedcraftsperson

included:aresubjectsfollowing

descriptionsPhysical
descriptionsFunctional

Capacities
requirementsPower

philosophy.Maintenance

1.02 addtoreissuedbeingispracticeThis
optionaltheof2Phaseoninformation

feature.(ASR)RecognitionSpeechAutomatic
UN591newtheonincludedalsoisInformation

pack.circuitProcessorExecutive

1.03 containnotdoespracticeThis
admonishments.

1.04 arepracticethisoncommentsYour
inusaidwillcommentsYourwelcome.

ofusefulnessandqualitytheimproving
FormFeedbacktheusePleasedocumentation.
1-888-callorpracticethisofbacktheinprovided

(584-6366).INFO6LT

1.05 associatedpractice,thisofcopiesAdditional
practicesreferencedallandappendixes,

TechnologiesLucentthefromorderedbemay
follows:asCenterInformationCustomer

(582-3688).1-888-LUCENT8Call
or

to:mailandINDI-80.80FormComplete

TechnologiesLucent
CenterInformationCustomer
SectionEntryOrderAttention:

RoadFranklinN.2855
19901BoxO.P.

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 oflistaistherepractice,thisofendtheAt
thisinusedacronymsandabbreviationsthe

practice.

1.09 LucentbydevelopedwaspracticeThis
TollSystemsNetworkTechnologies

Information(TSVS)Signaling&VoiceSwitching,
Development.

General2.

SCStheofPurpose

2.01 cabinetsequipmentoffamilyaisSCSThe
digitandannouncementprovidesthat

theforcapabilitiescollection 4ESS  SCSswitch.
firmware.andsoftwarebothincludeconfigurations

2.02 forfunctionsfollowingtheprovidesSCSThe
services:networktelephone

thatannouncementsrecordedofPlaying
callers.topromptsorinstructionscontain

receivingbyinformationvariousofCollection
signals.dialedtouch-tone

SpeechAutomaticoptionaltheWith
ofcollectionfeature,(ASR)Recognition

spokenreceivingbyinformationvarious
areversionsASRdifferentTworesponses.
2.PhaseASRand1PhaseASRprovided:

Proprietary—TechnologiesLucent
instructionsCompanytopursuantUse

1999January 1Page



5Issue234-100-130AC,

versionsASRtwothebetweenDifferences
practice.thisthroughoutdescribedare

2.03 functionstheincorporatesSCSThe
theintolistedpreviously 4ESS byswitch

theofcapabilitiesconnectiontheharnessing 4ESS
themeansThislogic.processingcallswitch 4ESS

callerthebothtoannouncementsplaycanswitch
frominformationcollectalsocanItparty.calledand

party.calledandcallertheboth

2.04 linksdataandbusescriticalSCS,theWith
aspackscircuitcriticalAlso,duplicated.are

storewhich(HDUs)UnitsDiskHardtheaswell
isSCSTheduplicated.areannouncementsSCS

causewillfailureofpointsinglenothatsodesigned
thethatseveresodegradationorserviceofloss

load.usualitshandletounableissystem

2.05 theimprovesgreatlySCSThe
collectioninformationandannouncement

theofcapabilities 4ESS reliabilityhighwithswitch
ofreductionaisresultTheperformance.and

withinvolvedexpenseoperationalandcapital
collection.informationandannouncements

andacceptancecallerincreasedisbenefitAnother
calldecreasedofresultaassatisfactionsponsor

time.out-of-servicedecreasedanddelayssetup
availableofnumbertotaltheincreasesSCSAlso,

announcements.genericandcustomized

2.06 informationfeature,ASRoptionaltheWith
improvedgreatlyarecapabilitiescollection
recognitionprovidingbyflexiblemorebecomeand

etc.)3,2,(1,digitsassuchresponsesspokenof
ASRetc.)."no,""yes,"("zero,"wordssimpleand

requireddecreasingbyexpensesreducesalso
havenotdothatcustomersforservicesattendant

capability.touch-tone

CharacteristicsEquipment

2.07 theareSCStheofcomponentsmainThe
Service(SCC),ControllerCircuitService

DataCustomtheandHDU,the(SCU),UnitCircuit
onlyprovidedisCDSUThe(CDSU).UnitServices

iscomponentstheseofEachfeature.ASRthewith
moreinlaterdiscussedisand1Figureinshown

arecomponentsmaintheseHowever,detail.
arewhichcomponentsothermanybysupported

practice.thisinelsewheredescribedalso

2.08 TheSCS.theofheartthereallyisSCUThe
forasksandannouncementstheplaysSCU

theHowever,collected.betoneedthatdigitsany
thebydotoneedsitwhattoldbemustSCU 4ESS

SCCThein.comesSCCthewhereisThisswitch.
Processor1Bthebetweenmessagestranslates

theof(CC)ControllerCentral 4ESS theandswitch
Theother.eachunderstandcantheythatsoSCU

HDUs.theinstoredareannouncementsSCU’s

2.09 interfaceanasservesSCCduplicatedThe
thebetween 4ESS CCProcessor1Bswitch

messagestranslatingtoadditionInSCU.theand
andSCUtheandCCProcessor1Bthebetween
theplace,correctthetomessagestheserouting

recoveryfaultanddetectionerrorprovidesSCC
SCU.theforcapabilities

2.10 SCCthe1,FigureinshownAs
viaCCProcessor1Bthewithcommunicates

withsharediswhich(PUB),BusUnitPeripheralthe
othermany 4ESS isPUBTheperipherals.switch

1Bthefrombitsdata24hasandduplicatedfully
thefrombitsdata24andSCCthetoCCProcessor

somealsoareThereCC.Processor1BtoSCC
specializedforbitsresponseandcontroldedicated

faultCC,Processor1Bthebyperipheralsofpolling
64oftotalafordetectionerrorandrecovery,

eightofmaximumAbits.reply32andbitstransmit
atoconnectedbecanSCCs 4ESS switch.

2.11 buffers,SCC’stheofpollingallowTo the
BranchPUBaonplacedbemustSCCs

optionpollingbufferextendedthewith(PUBB) .
1BtheexpandsoptionpollingbufferextendedThe

aoncapabilitiespollingbufferCC’sProcessor
bufferextendedthetoRepliesPUBB.specific

theof15through8bitsonareSCCstheonpolling
Additional(PURB).BusReplyUnitPeripheral

itsandpollingbufferextendedoninformation
234-110-010,infoundbecanrequirements

4ESSDescriptionSystemBusUnitPeripheral
Switch.
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Fuse/Filter
Unit

Optical
Cross-Connect

Panel

Service Circuit
Controller

(SCC)
(Duplicated)

Service Circuit
Controller Cabinet

Service Circuit
Unit Cabinet

(Growth Cabinet)

Fuse/Filter
Unit

Hard Disk
Unit(s)

Service Circuit
Unit(s) (SCU)Optical

Extended
Bus

4ESS    
Switch

Network

Central
Controller

(1A/1B
 Processor)

Peripheral
Unit Bus (PUB)

DS-120 Link

Service Circuit System (SCS)

Hard Disk
Unit(s)

Service Circuit
Unit (SCU)

DS-120 Link

Time Slot
 Interchange

(TSI)

TSI

  TM

Custom Data
Services Cabinet

(Optional)

Fuse/Filter
Unit

Custom Data
Services Unit(s)

(CDSU)

Ethernet
LAN

DS1 Link
(2 per CDSU-I,
5 per CDSU-II)

OR

(CDSU
connected

to only
one SCU)

Ethernet
LAN

DS1 Links
(2 per CDSU-I,
5 per CDSU-II)

InterfaceSCSThe1.Figure
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2.12 SCU(s)thewithcommunicatesSCCThe
BusExtendedopticalduplicatedathrough
Eachdetail.moreinlaterdiscussediswhich(EB),

per16asmanyasbecan(therelinksEBtheof
canlinkEachSCC.thebycontrolledisSCC)
ofpairthethroughMbps100atdatatransfer

onewithduplicatedarelinksEBThefibers.optical
togoingSCCduplicatedtheofhalfeachfromlink

controls.itSCUeach

2.13 tolinkDS-120bidirectionalahasSCUEach
the 4ESS aofconsistslinkEachswitch.

representingdataDigitalcables.coaxialofpair
MultifrequencyToneDualandannouncements

linksDS-120theonseriallysentaretones(DTMF)
maintenance8andterminationsvoice120with

link.perchannels

2.14 theforcapabilitiesASRprovideCDSUs
oftypesdifferenttwoareThereSCS.

thewithusedisCDSU-ITheavailable.CDSUs
withusedisCDSU-IIThefeature.1PhaseASR

locatedareCDSUsThefeature.2PhaseASRthe
CabinetServicesDataCustomseparateain
CDSCsdifferenttwoalsoareThere(CDSC).

aand1PhaseASRforCDSC-I(aavailable
2).PhaseASRforCDSC-II

2.15 fiveasmanyascontaincanCDSC-IA
fivetoup(withCDSC-IOneCDSU-Is.
ASRwithSCUeachtoconnectedisCDSU-Is)

eachtoSCUtheconnectlinksDS1Twocapability.
theandASRforusedislinkeachof(halfCDSU-I

echoforusedislinkeachofhalfother
NetworkAreaLocalEthernetAncancellation).

SCUthebetweenprovidedisconnection(LAN)
isLANThelink.controlaasCDSU-Istheand

ofeachtodaisy-chainedCDSU-I,onetoconnected
thenCDSC-I,thewithinCDSU-Isotherthe

for2FigureSeeHUB.Smartthetoconnected
connections.SCU/CDSU-I/AAP

2.16 fourasmanyascontaincanCDSC-IIA
fourtoup(withCDSC-IIOneCDSU-IIs.
withSCUstwotouptoconnectedisCDSU-IIs)

todedicatedareCDSU-IIsTwocapability.ASR
CDSU-IIeachconnectlinksDS1FiveSCU.each
isconnectionLANEthernetAnSCU.theto

aasCDSU-IIstheandSCUthebetweenprovided

CDSU-II,onetoconnectedisLANThelink.control
withassociatedCDSU-IIotherthetodaisy-chained

SeeHUB.SmartthetoconnectedthenSCU,that
connections.SCU/CDSU-II/AAPfor3Figure

2.17 isSCUtheforadministrationAnnouncement
Announcementanbyprovided

AAPThe(AAP).ProcessorAdministrative
LAN.dedicatedaoverSCUswithcommunicates

overCDSUsthewithcommunicatesalsoAAPThe
HUB.SmartaviaLANa
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Smart Hub
1 2 3 4 5 6 7 8 9 10

CDSU 4

CDSU 3

CDSU 2

CDSU 1

CDSU 0

AAP

SCU

MIP 0

MIP 1

T1-0

T1-1

T1-2

T1-3

T1-4

T1-0

T1-1

T1-2

T1-3

T1-4

T1 Card 1

T1 Card 0

T1 Card 1

T1 Card 0

T1 Card 1

T1 Card 0

T1 Card 1

T1 Card 0

T1 Card 1

T1 Card 0

DS1 Links

LAN Cables to
 Other CDSCs

50 ohm
Terminator
or Ethernet

LAN to Another
Smart Hub

KCN4

Ethernet LAN Ethernet LAN

Ethernet
LAN

LAN Cable
to Other SCUs

Transceivers

9822DT
Paddle
Board

Ethernet LAN

Ethernet
LAN Card

Ethernet
LAN Card

Ethernet
LAN Card

Ethernet
LAN Card

Ethernet
LAN Card

Coax
Converter

This Port
Not Used

ConnectionsSCU/CDSU-I/AAP2.Figure
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DS1 Links

Smart Hub
1 2 3 4 5 6 7 8 9 10

CDSU 3

CDSU 2

CDSU 1

CDSU 0

AAP

T1 Card

T1 Card

T1 Card

T1 Card

LAN Cables to
 Other CDSCs

50 ohm
Terminator
or Ethernet

LAN to Another
Smart Hub

Ethernet LAN Ethernet LAN

Ethernet
LAN

LAN Cable
to Other SCUs

Transceivers

Ethernet LAN

Ethernet
LAN Card

Ethernet
LAN Card

Ethernet
LAN Card

Ethernet
LAN Card

SCU

MIP 0

MIP 1

KCN4

9822DT
Paddle
Board

Coax
Converter

This Port
Not Used

SCU

MIP 0

MIP 1

KCN4

9822DT
Paddle
Board

Coax
Converter

DS1 Links

Ethernet LAN

ConnectionsSCU/CDSU-II/AAP3.Figure

Proprietary—TechnologiesLucent
instructionsCompanytopursuantUse

6Page 1999January



5Issue234-100-130AC,PracticesTechnologiesLucent

DescriptionPhysical3.

General

3.01 SCSeachforusedcabinetsequipmentThe
24andwide,inches6feet2high,feet6are

thearecabinetsequipmentThedeep.inches
theathingeddoorsdoublewithtypeshielded

eachinmountedunitsThecabinet.theofedges
containcabinetSCUandSCC FASTECH circuit*

theofcircuitsIntegratedbackplanes.andpacks
discreteandvarietymountsurfaceandin-linedual

packs.circuittheinusedbotharecomponents
inunitsametheinmountedareunitspowerMost

circuitthetoadjacentareandusedaretheywhich
powerandpackcircuitEachserved.grouppack

itsindicatetostripsdesignationonlabeledisunit
wide,30-inchtall,1-footAboundaries.andidentity
toponmountediscabinetcabledeep24-inchand

cabinet.eachof

ArrangementsEquipment

3.02 threeortwoofconsistsSCSeachInitially,
cabinetSCCthetypes:cabinet

and(J4A024B-1),cabinetSCUthe(J4A024A-1),
or(J4A024C-1cabinetCDSCthe(optionally)

ofconsistscomplexSCSanInitially,J4A024D-1).
Acabinet.SCUoneandcabinetSCCone 4ESS

SCSeighttoupsupportcanofficeswitch
complexes.

(J4A024A-1)CabinetSCCThe

3.03 cabinetbasictheiscabinetSCCThe
iscabinetbasicTheSCS.eachinrequired

unitsfollowingtheofeachwithequipped
4):(Figure

(J5D003FJ-1)PanelFilterandFuseOne

Inc.Electronics,BergoftrademarkRegistered*

PanelCross-ConnectOpticalOne
(J4A024AD-1)

(J4A024AA-1)1UnitSCCOne

(J4A024AB-1)0SCUOne

(J5D003FH-1)UnitFanOne

(J4A024AC-1).UnitsDiskHardtwotoUp
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Fuse and Filter Unit

Optical Cross-Connect Panel

SCC Unit (duplicated)

SCU

Fan Unit

Hard Disk Units

IdentificationEquipment—(J4A024A-1)CabinetSCCThe4.Figure
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S
P

TIB
EI-
LIA

TIA1
TI

YI
B1A

TIA1
TI

YI
AIA

HDU0A

SCC0

SCC0 SCC0

IPUB0 HDU0B

HDU0A SCU0 FAN

014 023 032 041 050 059

HDU0B

SCU0 FAN

073 082 091 100 109 118

A
L
A
R
M

B
O
A
R
D
S

127

IPUB1

FAN

141 150 159 168 177 186

SCC1

SCC1 SCC1

FUSES FUSES
ALARM

BOARDS
TEL

JACKS

FLIP-UP PANEL WITH FUSE DESIGNATIONS

T
E
L

J
A
C
K
S

SCCtheforPanelFilterandFuse5.Figure

(J5D003FJ-1)PanelFilterandFuseA.

3.04 beenhaspanelfilterandfuseSCC’sThe
particulartheaccommodatetoarranged

fronttheshows5Figurecabinet.SCCtheofloads
locatedstripsdesignationtheandpaneltheofview

panel.flip-uptheofundersidetheon

3.05 feedsinputsixhaspanelfilterandfuseThe
(PDF).FrameDistributionPowerafrom

fuse4-positiontenthesupplyfeedsinputsixThese
aswellasprovided,arecardsalarmThreeblocks.

cardjacktelephoneThecard.jacktelephoneone
connectors/adapters:followingthecontains

tomalein.)(.173bantam2-conductorSP
female.in.)(.125bantam2-conductor

tomalein.)(.173bantamtwin2-conductorTEL
female.in.)(.125longframetwin2-conductor

tomalein.)(.173bantamtwin3-conductorTTY
male.in.)(.125longframetwin3-conductor

3.06 therepanelfilterandfusetheofreartheAt
caninputEachinputs.possible12are

inputanused,IfPDF.afromfeedaaccept
otherconnectors,cables,capacitor,aofconsists

theatblockfuseoutputoneleastatandhardware,
canthatblocksfuseoflimitThepanel.theoffront

totaltheondependsfeedsingleatowiredbe
physicalavailabletheandfeedthethroughcurrent

capacitorEachblocks.fuseforpaneltheinspace
theandframe,theofoutandinsnapsassembly

eachareholderscardandholdersblockfuse
theandconnectorizediswiringAllremovable.

holder.cardthefromunplugcardsvarious
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PanelCross-ConnectOpticalB.
(J4A024AD-1)

3.07 byinterconnectedareSCUsandSCCsThe
SCUsandSCCstheBothEB.opticalan

(discussedpackscircuit(EB)BusExtendedhave
cross-opticalThepractice).thisinelsewhere

cabinet,SCCtheinlocatedpanel,connect
circuitEBSCC’stheoffibersopticaltheconnects

circuitEBSCU’stheoffibersopticalthetopacks
packs.

3.08 andarrangementtheshows6Figure
connectorscableopticaltheofassignment

cross-connectopticaltheofreartheonlocated
7through0SCUsfigure,thisinshownAspanel.

are15through8SCUsA.rowonconnectedare
connectortwohasSCCEachB.rowonconnected

ThisB).rowinoneandArowin(oneappearances
rowsbothinSCUsallaccesstoSCCeachallows

B.andA

(J4A024AA-1)1UnitSCCC.

3.09 twoofconsistingunittwo-shelfaisSCCThe
eachcontrollers,duplexedoridentical

twoThecabinet.theofshelfsingleaoccupying
commonawithverticallystackedarecontrollers

backplane.

3.10 packcircuitsixhas7)(FigureSCCThe
types:

(UN349)Driver/ReceiverBusUnitPeripheral

(UN350)InterfaceBusUnitPeripheral

UN591)or(UN351ProcessorExecutive

(GRAM)MemoryAccessRandomGlobal
(UN352)

(KCN3)InterfaceBusExtended

Bus(BTL)LogicTransceiverBackplane
(UN357).Terminator

3.11 types:controllerpowerthreehasSCCThe

(TN1671)ControllerPowerIntegrated

(TN1984)ControlPower

(410AA).ConverterPower

(J4A024AB-1)0SCUD.

3.12 ofshelfonewithunitsingleaisSCUThe
12touphasSCUThepacks.circuit

types:packcircuitdifferent

(TN1588)InterfaceandExchangeDS-120

(TN1589)ProcessorSignalMultifaceted

ControllerInterfacePeripheralEnhanced
(TN1976)

(TN9001)or(TN1977)Microstore

(SCSI)InterfaceSystemComputerSmall
(TN1978)AdapterHost

(TN1979)ProcessorVoice

ControllerInterfaceProcessorVoice
(TN1980)

(TN1981)ControlBuffer

(TN1982)FabricBuffer

(TN9002)or(TN1983)RAMTable

(KCN4)InterfaceLANandBusExtended

(TN4001)ProcessorInterfaceMultifunctional
ASR).withonly(used

3.13 types:controllerpowertwohasSCUThe

(TN1984)ControlPower

(410AA).ConverterPower

(J5D003FH-1)UnitFanE.

3.14 fanssixcontainsunitfanbidirectionalThe
andunittheoffronttheonlocated(three

unitfanTheunit).theofreartheonlocatedthree
cabinet.SCSthecooltohelps
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(J4A024AC-1)UnitsDiskHardF.

3.15 HardmatchedtwoofcomprisedisHDUAn
controllers.powertwoandpairs(HD)Disk

cabinet.SCCtheinshelfoneuptakesHDUEach
twotoupwithequippedbecancabinetSCCThe

circuitdiskhardofpairsmatched(fourHDUs
twooftotalafor0)SCUwithassociatedallpacks,
hardfourtoupusesHDUEachshelves.complete

circuitdiskhardofpairs(twopackscircuitdisk
circuitcontrollerpowerdiskUN356twoandpacks)
areavailablepackscircuitdiskhardThepacks.

theGB),(2TN1972theMB),(420TN1672the
TheGB).(9TN9000theandGB),(4TN4000

toV+5andV+12suppliespackcircuitUN356
packs.circuitdiskhardthedrive

(J4A024B-1)CabinetSCUThe

3.16 ofeachwithequippediscabinetSCUThe
8):(Figureunitsfollowingthe

(J5D003FJ-1)PanelFilterandFuseOne

(J4A024AB-1)SCUsfourtoUp

(J5D003FH-1)UnitFanOne

hardofpairs(fourUnitsDiskHardtwotoUp
SCU)eachforpaironepacks;circuitdisk

(J4A024AC-1).

(J5D003FJ-1)PanelFilterandFuseA.

3.17 beenhaspanelfilterandfuseSCU’sThe
particulartheaccommodatetoarranged

fronttheshows9Figurecabinet.SCUtheofloads
locatedstripsdesignationtheandpaneltheofview

panel.flip-uptheofundersidetheon

3.18 feedsinputfourhaspanelfilterandfuseThe
(PDF).FrameDistributionPowerafrom
4-positionseventhesupplyfeedsinputfourThese

provided.arecardsalarmThreeblocks.fuse

3.19 therepanel,filterandfusetheofreartheAt
caninputEachinputs.possible12are

inputanused,IfPDF.afromfeedaaccept
otherconnectors,cables,capacitor,aofconsists

theatblockfuseoutputoneleastatandhardware,

canthatblocksfuseoflimitThepanel.theoffront
totaltheondependsfeedsingleatowiredbe
physicalavailabletheandfeedthethroughcurrent

capacitorEachblocks.fuseforpaneltheinspace
theandframe,theofoutandinsnapsassembly

eachareholderscardandholdersblockfuse
theandconnectorizediswiringAllremovable.

holder.cardthefromunplugcardsvarious

(J4A024AB-1)SCU(s)TheB.

3.20 ofshelfonewithunitsingleaisSCUEach
12has10)(FigureSCUEachpacks.circuit

types:packcircuit

(TN1588)InterfaceandExchangeDS-120

(TN1589)ProcessorSignalMultifaceted

ControllerInterfacePeripheralEnhanced
(TN1976)

(TN9001)or(TN1977)Microstore

(TN1978)AdapterHostSCSI

(TN1979)ProcessorVoice

ControllerInterfaceProcessorVoice
(TN1980)

(TN1981)ControlBuffer

(TN1982)FabricBuffer

(TN9002)or(TN1983)RAMTable

(KCN4)InterfaceLANandBusExtended

(TN4001)ProcessorInterfaceMultifunctional
ASR).withonly(used

3.21 types:controllerpowertwohasSCUThe

(TN1984)ControlPower

(410AA).ConverterPower
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Fuse and Filter Unit

Service Circuit Units

Fan Unit

Hard Disk Units

IdentificationEquipment—(J4A024B-1)CabinetSCUThe8.Figure
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(J5D003FH-1)UnitFanC.

3.22 fanssixcontainsunitfanbidirectionalThe
andunittheoffronttheonlocated(three

unitfanTheunit).theofreartheonlocatedthree
cabinet.SCUthecooltohelps

(J4A024AC-1)UnitsDiskHardD.

3.23 matchedtwoofcomprisedisHDUEach
twoandpackscircuitdiskhardofpairs

inshelfoneuptakesHDUEachcontrollers.power
becancabinetSCUThecabinet.SCUthe

pairsmatched(fourHDUstwotoupwithequipped
diskhardofpair(onepacks)circuitdiskhardof

8])[FigureSCUeachwithassociatedpackscircuit
HDUEachshelves.completetwooftotalafor

ofpairs(twopackscircuitdiskhardfourtoupuses
powerdiskUN356twoandpacks)circuitdiskhard
packscircuitdiskhardThepacks.circuitcontroller

(2TN1972theMB),(420TN1672theareavailable
GB).(9TN9000theandGB),(4TN4000theGB),

toV+5andV+12suppliespackcircuitUN356The
packs.circuitdiskhardthedrive

Cabinet-IServicesDataCustomThe
(J4A024C-1)(CDSC-I)

3.24 toSCUantoconnectedisCDSC-IThe
functions.processingsignalspecialperform
EachCDSU-Is.fivetoupcontainscabinetThe

24forrecognitionspeechperformsCDSU-I
ofeachwithequippedisCDSC-IThechannels.

11):(Figureunitsfollowingthe

(J5D003FJ-1)PanelFilterandFuseOne

(J4A024CA-1)CDSU-IsfivetoUp

onlyCDSC-I;everyin(notHUBSmartOne
CDSC-Is).eightofseteachforrequiredone

(J5D003FJ-1)PanelFilterandFuseA.

3.25 beenhaspanelfilterandfuseCDSU-I’sThe
particulartheaccommodatetoarranged

theshows12Figurecabinet.CDSU-Itheofloads
stripsdesignationtheandpaneltheofviewfront

panel.flip-downtheofundersidetheonlocated

3.26 feedsinputfivehaspanelfilterandfuseThe
(PDF).FrameDistributionPowerafrom

4-positionfivethesupplyfeedsinputfiveThese
wellasprovided,arecardsalarmTwoblocks.fuse

card.TTYoneas

3.27 therepanel,filterandfusetheofreartheAt
caninputEachinputs.possible12are

inputanused,IfPDF.afromfeedaaccept
otherconnectors,cables,capacitor,aofconsists

theatblockfuseoutputoneleastatandhardware,
canthatblocksfuseoflimitThepanel.theoffront

totaltheondependsfeedsingleatowiredbe
physicalavailabletheandfeedthethroughcurrent

capacitorEachblocks.fuseforpaneltheinspace
theandframe,theofoutandinsnapsassembly

eachareholderscardandholdersblockfuse
theandconnectorizediswiringAllremovable.

holder.cardthefromunplugcardsvarious

(J4A024CA-1)CDSU-I(s)TheB.

3.28 oneoccupyingunitsingleaisCDSU-IEach
(FiguresCDSU-IEachCDSC-I.theofshelf

following:theofconsists15)and14,13,

(WP-92304L301CardProcessor486One
Diversifiedbymanufactured1012)CAT

Inc.Technology

(WP-92304L304)DriveDiskHardOne

(WP-CardInterfaceLANEthernetOne
92304L306)

(SVGA)AdapterGraphicsVideoSuperOne
(WP-92304L307)Card

(WP-92304L304)CardSCSIOne

CardsProcessingSpeechAYC50Twelve

(WP-92304L302)CardsInterfaceT1Two

ModuleControlOne

ModulePowerOne

Fans.Three
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FLIP-DOWN PANEL WITH FUSE DESIGNATIONS
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Circuit
Breaker -48VDC

Fan

Parallel Printer Serial Port Host 2 Host 1

AUI

Keyboard
Connection

Mouse
Connection

DS1 Display
Status

RJ45 DS1 Plug
For DTI/211 1

DS1 Display
Status

BNC LAN
Connector

SVGA Connector

SCSI
Connector

RJ45 DS1 Plug
For DTI/211 0

A18 A17 A16 A15 A14 A13 A12 A11 A10 A09 A08 A07 A06 A05 A04 A03 A02 A01

View)(RearCDSU-I14.Figure
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10 Coaxial ports
with BNC Connectors
(All have same layout)

LED Indicators

HUBSmart16.Figure

HUBSmartC.

3.29 ais16)(FigureHUBSmartThe LinkBuilder*
HUB.Coaxial(FMS)StackMediaFlexible

tousedisCDSC-I,theinlocatedHUB,SmartThe
HUBSmartTheCDSC-Is.thetoAAPtheconnect

(LEDs)DiodesEmittingLightstatusvarioushas
whichpanelfronttheonportsEthernetThin10and

ofOneconnections.theseprovidetousedare
andconnectionAAPtheforusedisportsthese
EightHUB.Smartanothertoconnectionoptional

connections.CDSC-Iforusedbecanportstheof
usedisportHUBSmartOneused.notisportOne
becanHUBSmartoneSinceCDSC-I.eachfor

multipletoconnectionsLANprovidetoused

Corporation.3ComoftrademarkRegistered*

everyatrequirednotisHUBSmartaCDSC-Is,
CDSC-I.

3.30 ofInstitutethetoconformsHUBSmartThe
(IEEE)EngineersElectronicsandElectrical

theprovidesandrepeatersLANforstandard802.3
functions:following

AmplificationandRetimingSignal

RegenerationPreamble

ExtensionFragment

Partition/Reconnection.Automatic
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Cabinet-IIServicesDataCustomThe
(J4A024D-1)(CDSC-II)

3.31 toSCUantoconnectedisCDSC-IIThe
functions.processingsignalspecialperform

EachCDSU-IIs.fourtoupcontainscabinetThe
60forrecognitionspeechperformsCDSU-II

ofeachwithequippedisCDSC-IIThechannels.
17):(Figureunitsfollowingthe

(J5D003FJ-1)PanelFilterandFuseOne

(J4A024DA-1)CDSU-IIsfourtoUp

onlyCDSC-II;everyin(notHUBSmartOne
CDSC-IIs).fourofseteachforrequiredone

(J5D003FJ-1)PanelFilterandFuseA.

3.32 beenhaspanelfilterandfuseCDSU-II’sThe
particulartheaccommodatetoarranged

theshows18Figurecabinet.CDSU-IItheofloads
stripsdesignationtheandpaneltheofviewfront

panel.flip-downtheofundersidetheonlocated

3.33 feedsinputsixhaspanelfilterandfuseThe
(PDF).FrameDistributionPowerafrom
four-asuppliesfeedsinputsixtheseofEach

areblocksfusetheseofFourblock.fuseposition
fusetwootherTheCDSU-IIs.fourtheforused

fusefourhasblockfuseEachspares.areblocks
isposition"A"theOnlyD).andC,B,(A,positions
aaswellasprovided,alsoiscardalarmAnused.

card.TTY

3.34 therepanel,filterandfusetheofreartheAt
caninputEachinputs.possible12are

inputanused,IfPDF.afromfeedaaccept
otherconnectors,cables,capacitor,aofconsists

theatblockfuseoutputoneleastatandhardware,
canthatblocksfuseoflimitThepanel.theoffront

totaltheondependsfeedsingleatowiredbe
physicalavailabletheandfeedthethroughcurrent

capacitorEachblocks.fuseforpaneltheinspace
theandframe,theofoutandinsnapsassembly

eachareholderscardandholdersblockfuse
theandconnectorizediswiringAllremovable.

holder.cardthefromunplugcardsvarious

(J4A024DA-1)CDSU-II(s)TheB.

3.35 oneoccupyingunitsingleaisCDSU-IIEach
CDSU-IIEachCDSC-II.theofshelf

following:theofconsists21)and20,19,(Figures

One Pentium StandardIndustryEnhanced*
Controller(EISA)/PeripheralArchitecture

BoardProcessor(PCI)Interface

DriveDiskHardOne

BoardInterfaceLANEthernetOne

BoardVideoSVGAPCIOne

BoardInterfaceSCSIPCIOne

CardsProcessingSpeechBYC51Five

CardInterfaceT1AYC52One

CardCancellationEchoAYC53One

ModuleControlOne

ModulePowerOne

Fans.Three

Corporation.InteloftrademarkRegistered*
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FLIP-DOWN PANEL WITH FUSE DESIGNATIONS
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10 Coaxial ports
with BNC Connectors
(All have same layout)

LED Indicators

HUBSmart22.Figure

HUBSmartC.

3.36 ais22)(FigureHUBSmartThe LinkBuilder
HUB.Coaxial(FMS)StackMediaFlexible

tousedisCDSC-II,theinlocatedHUB,SmartThe
HUBSmartTheCDSC-IIs.thetoAAPtheconnect

EthernetThin10andLEDsstatusvarioushas
providetousedarewhichpanelfronttheonports

forusedisportstheseofOneconnections.these
toconnectionoptionalanandconnectionAAPthe

becanportstheofEightHUB.Smartanother
notisportOneconnections.CDSC-IIforused

ofpaireachforusedisportHUBSmartOneused.
becanportsHUBSmarttwoTherefore,CDSU-IIs.

canHUBSmartoneSinceCDSC-II.eachforused
multipletoconnectionsLANprovidetousedbe

everyatrequirednotisHUBSmartaCDSC-IIs,
CDSC-II.

3.37 802.3IEEEthetoconformsHUBSmartThe
theprovidesandrepeatersLANforstandard

functions:following

AmplificationandRetimingSignal

RegenerationPreamble

ExtensionFragment

Partition/Reconnection.Automatic
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DescriptionFunctional4.

Introduction

4.01 functionalaprovidessectionThis
unitsandcabinetsSCStheofdescription

subjectsfollowingTheframes.thewithinhoused
section:thisinincludedare

functionsSCSofdescriptionGeneral

cabinets,SCSofdescriptionFunctional
packs.circuitandunits,

General

4.02 arefeaturescustomermoreAs
onimprovedandexpanded,implemented,

the 4ESS andannouncementmoreswitch,
Theneeded.iscapabilitycollectioninformation

thetoadjunctanasSCS, 4ESS isswitch,
andannouncementstheseprovidetodesigned
theaddition,Infunctions.collectioninformation

reliabilityhighwithfunctionstheseprovidesSCS
cost.lowrelativelyaatperformance,and

4.03 "PhysicaltheinpreviouslydescribedAs
SCSthepractice,thisofsectionDescription"
SCCthetypes:cabinetthreeortwoofcomposedis

cabinetSCUthe4),Figurein(showncabinet
CDSC-Ithe(optionally)and8),Figurein(shown

in(shownCDSC-IItheor11)Figurein(shown
whichunitsvarioushascabinetEach17).Figure

cabinet.theinshelvesmoreoroneoccupymay
Forpacks.circuitofvarietyacontainsunitEach

packs,circuitandunitsvarioustheoflocationthe
thisofsectionDescription""Physicalthesee

practice.

4.04 howdescribessectionthisofremainderThe
correspondingtheirandunitsvariousthe

function.packscircuit

UnitControllerCircuitService
(J4A024AA-1)

4.05 micropro-fast,abasicallyisSCCThe
performsthatprocessorgrammed

service,interruptbuffering,decoding,instruction
toistaskmainItsoperations.registercontroland

thatmessagestheofformatthebetweentranslate
thethatformattheandPUBtheoversendsCCthe

resultingtheroutesthenSCCTherequire.SCUs
SCCThedestination.correctthetomessages

faultsomeanddetectionerrorprovidesalso
SCUs.theforrecovery

4.06 8(plusbits64hasmicrowordSCCThe
fields.control17intodividedbits)parity

oneandsource(twobuses32-bitThree
thefromandtodatacarrydestination)

canregisters64toUp(ALU).UnitArithmetic/Logic
UN591orUN351SCC’sthebyaccessedbe

pack.circuit(EXEC)ProcessorExecutive

4.07 architecture.unitSCCtheshows23Figure
subsystemsSCCall23,FigureinshownAs

pairApurposes.tolerancefaultforduplicatedare
subsystems.theallinterconnectsbusessystemof

theallowtobusesthetoconnectedareInterfaces
futureandEB,opticalthePUB,theofconnection

eachonavailableisRAMSomeinterfaces.control
muchandpack,circuitEXECUN591orUN351
bus.thetoconnectedareRAMsGloballarger

4.08 packcircuitfollowingthecontainsSCCThe
types:

(UN349)Driver/ReceiverBusUnitPeripheral

(UN350)InterfaceBusUnitPeripheral

UN591)or(UN351ProcessorExecutive

(UN352)RAMGlobal

(KCN3)InterfaceBusExtended
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(UN357)TerminatorBusBTL

(TN1671)ControllerPowerIntegrated

(TN1984)ControlPower

(410AA).ConverterPower

(UN351)ProcessorExecutiveA.

4.09 theispackcircuitprocessorexecutiveThe
ofdiagramblockAprocessor.mainSCC’s

24.Figureinshownisprocessorexecutivethe
thebetweenoperandscarrybuses32-bitThree

busesThesedestinations.andsourcesvarious
totalaforeach,bitsparityfourbyprotectedare

theis24FigureofportiontopThe36.ofwidthbus
theiscentertheprocessor,controltheofpathdata

theisbottomtheandsubsystem,controlmemory
logic.sequencing

4.10 threethetoshownpathsthetoadditionIn
toexistpathssidemanybuses,32-bitmain

likeoperationsspecialduringoperandscarry
Controlservice.interruptandcallssubroutine

latchingthedirectlogicsequencerthefromsignals
registers,ofselectionbuses,thefromdataof

select.codeconditionandmodes,accessmemory
andopcodeALUthedrivesignalscontrolOther

theinfieldsbitindividualTheinputs.controlshifter
thetosignalscontrolasdirectedaremicroword

processor.theofrest

4.11 eachonduplicatediswhichALU,The
chipsingleaispack,circuitUN351

TheInc.MemoriesMonolithicbymanufactured
elementlogiccombinationallargeaischip29332

logicandarithmeticmanyperformcanthat
generatecanandoperands32-bittwoonfunctions

instruction.singleainresult32-bita

4.12 pathdatatheALU,thetoadditionIn
fullhavethatregistersseveralincludes

theinfieldsoffsetMemorybuses.thetoaccess
readbetoisregister(s)whichselectmicroword

written.and/or

4.13 toavailableareregistersscratchFifteen
needsprocessorthethatvaluesglobalstore

times.allatquicklyaccessto

4.14 clearedandreadbecanregistertimerThe
automaticallyisandprocessor,theby

externalan(orclocksystemthebydecremented
interruptanzero,reachestimertheIfbase).time

theandfunctionstimerWatchdoggenerated.is
register.timertheuseclocksoftwarescheduler’s

4.15 interruptshardwareoftypesdifferentTwo
register;interruptthethroughprocessedare

interrupts128thesummarizestheseofone
InterfaceBusUnitPeripheraltheonoriginating

ofsetthetocorrespondsthatpackcircuit(PUBI)
1Bthefrommessagesinreceivedopcodes

aprovidestypesecondACC.Processor
occur.errorshardwarewheninterruptsynchronized

alldisabletemporarilytowaystwoareThere
globalasettingbyPUBI):and(hardwareinterrupts
byorregisterinterrupttheinbitdisableinterrupt

creationtheallowingmicroword,theinbitasetting
instructions.uninterruptibleofsequencesof

4.16 somehasregisterstatusandcontrolA
read-onlysomeandbitsreadable/writable

inconditionsmanyreflectthatsignalsStatusbits.
register.thisthroughreadarecontrollerthe

statusandcontroltheinbitsspecialSetting
assuchconditions,errorSCCsimulateregister

checkers.paritythetesttoorderinerrorsparity
ininterruptanduringlatchedisvectorinterruptThe

readableisitthatsoregisterstatusandcontrolthe
asfuturetheinusedbecanbitsSparesoftware.by

bits.input/outputpurposegeneral

4.17 isRAMlocalprocessor’sexecutiveThe
15theimplementtofileregisteraasused

stackforandvariableslocalforregistersscratch
theonlocatedisRAMlocaltheSinceoperations.
canitpath,dataandALUtheaspackcircuitsame
ofdetailsfor26FigureSeequickly.accessedbe

executiveThecircuits.controlRAMlocalthe
iswhichRAMGlobalthecontrolsalsoprocessor

detail.moreinlaterdiscussed
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PUB
INTERFACE

1

PUB
INTERFACE

0

Cross-
Checking
and
Update
Links

LinksSynchronization

BUSEXTENDED
INTERFACE

1

BUSEXTENDED
INTERFACE

0

SCC
EXECUTIVE

PROCESSOR
1

SCC
EXECUTIVE

PROCESSOR
0

EB
Links
To
SCUs

GLOBAL
RAM

0

GLOBAL
RAM

1

PUB
To
CC

PUDR
0

PUDR
1

SCC BACKPLANE

ArchitectureSCCThe23.Figure
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SCRATCH15 
REGISTERS

INTERRUPT

STACK
CONTROL

DATA PATH

SEQUENCER

MEMORY
CONTROL

SCCOFRESTFROMSCCOFRESTTO

ALU

MICROWORD
STORE

..

..

-MICRO
/SEQUENCER

LOGICUPDATE 

SOURCE 1SOURCE 0 
DESTINATION

BUS

ERROR
SOURCE

/CONTROL
STATUS

TIMER

LOCAL
RAM

CONTROL....

..

..

RAM
ARRAY

(UN351)ProcessorExecutive24.Figure
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4.18 controllertheofsectionmicrosequencerThe
andtimingtheprovidingforresponsibleis

generatesregistermicroaddressAcontrol.branch
micro-RAM.wide64-bitbyK64atoaddressan

micro-theofportionwide64-bitbyK16firstThe
(ROM)MemoryOnlyReadfrominitializedisRAM

remainingThereset.hardorpower-upatchips
bemustmicro-RAMtheofportion64-bitbyK48

SCCothertheordiskSCUthefrominitialized
providebitsadditionalEightused.becanitbefore

thefromMicroinstructionsmicroword.thetoparity
andfieldsbitintodecodedaremicro-RAM

theofrestthetosignalscontrolasdistributed
controller.

4.19 vectorinterruptdifferenttwoareThere
0addressmicro-RAMatstartsOnetables.

theinisotherTheinstructions.256forrunsand
Amicro-RAM.ofwords256addressablehighest

whichdeterminesregistercontrol/statustheinbit
cyclingPowerused.betoistablevectorinterrupt

attablethecausescontrollertheofresethardaor
used.beto0address

4.20 paritytheirandbusesoperandthreeThe
aresignals,offsetandmodewithalongbits,

theinRegistersbackplane.SCCthetodirected
theseaccessSCCtheininstalledboardsinterface

controller.thetopathsread/writeprovidetosignals
backplanetheinlocationspackcircuitSome

otherswhilebuses,operandthreeallreceive
A.bussourceandbusdestinationtheonlyreceive

cantypelatertheofslotsininstalledpacksCircuit
bus.Athetodatareadtoaddressedbeonly

(UN591)ProcessorExecutiveB.

4.21 GlobalUN352thewithalongUN591The
packsI/OvariousandpackcircuitRAM

toneededcomplexprocessortheupmakes
centralthefromPUBtheonarrivingordersdecode

theofoperationentirethemanageandcontroller,
inoperatetoabilitythehasUN591TheTSI.

whenfaultslocatetopair,duplexaaslockstep
faultyatorepairsundergotoanddevelop,they

tocontinuesmateitswhilepairtheinprocessor
calls.process

4.22 three-busais25)(FigureUN591The
64-aUN591,theOnmachine.microcoded

threeThedatapaths.thecontrolsmicrowordbit
4haveandwide,bits32eacharebusesdata
busesBsourceandAsourceTheeach.bitsparity

busdestinationAALU.thetooperandsbring
logicalandarithmetictheofresultsthecarries

system.theofrestthetoALUthefromoperations
whichcontrolmicrowordtheofbitsSeven

inbitsAdditionalperform.willALUtheoperation
branching,calls,subroutinecontrolmicrowordthe

data.immediateandRAMsthetoaccessand

Driver/ReceiverBusUnitPeripheralC.
BusUnitPeripheraland(UN349)

(UN350)Interface

4.23 backplaneSCCthebetweenConnections
PUBIthebymadearePUBtheandbuses

BusUnitPeripheraltheandpackcircuit
theofEachpacks.circuit(PUDR)Driver/Receiver

ofsetownitsonterminatedisPUBsduplicated
packscircuitPUDRThepacks.circuitPUDRfour
busanddriversbustransformers,couplinghave

logic.controlconfigurationaswellasreceivers,
onetobackplanetheoversentaresignalsThe

SCC.theofhalfeachinpackcircuitPUBI
PUDRconnectbackplanetheinsignalsCrossover

remainssystemthesocontrollers,betweensignals
packcircuitPUDRaorPUBaeitherifoperational

fails.

Proprietary—TechnologiesLucent
instructionsCompanytopursuantUse

1999January 33Page



5Issue234-100-130AC,

Sequencer

LCA

Micro
RAM

Address

ALU

Error
Source

LCA

LCA

LCA

LCA

Timer

Interrupt

Memory

64Kx72

16

LRAM
BANK A

64Kx36

64Kx36

LRAM
BANK B

DEST

Side
Channel

Data
Buffers

Data path

Source A
Data

Buffers

Source B
Data

Buffers

Data

Buffers

MUX

LRAM

LRAM

Buffers

9 Source A
Mode &
Offset

Control

Mode &
Offset

Control

Dest.
Mode &
Offset

Control

Source B99 36 36

Immediate
Data

Buffer

36

Exec Reg
Source A

Data

EEPROM
PUMP
CODE

256Kx8

Micro
Ram

Address
Buffer

36

36

EEPROM
LCA

Pump
Code

S
C

D
P

9 4 Clock

GEN.

ALU
Opcode

Control

Bits
Bits

Source A Data Bus

Source B Data Bus

DSRCA[00-31]1

DSRCB[00-31]1

DESTINATION DATA BUS

DDST[00-31]1

D
E

R
S

A
[0

0
-3

1
]1

Data

Buffers

(UN591)ProcessorExecutive25.Figure
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BusSRCA BusSRCB
Destination

Bus

MUX MUX

Local
BBankRAM

36X64 K
MUX LAT

MUX LAT
Local

ABankRAM
36X64 K

PointerFrame
Register

PointerStack

1-PointerStack

Destination Offset

0OffsetSource

1OffsetSource

2CK

andControl
Sequencing

Logic

SignalsControl
MUXs,Latches,To

PFS RAMsand

Select1SRC
Select0SRC

UsedPathsSpecial
CallsProcedureDuring

+

+

+

AddressesBit16-

Multiplexor
(MUX)

+/-
56

Destination Select

LogicControlRAMLocal26.Figure
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4.24 tologiccontainspackcircuitPUBIThe
addressedbeingisSCCthewhenrecognize

packcircuitPUBITheCC.Processor1Btheby
processingerrorSCC’stheofmuchcontainsalso
1Btheallowthatregisterstheandcircuitry

andmaintenanceperformtoCCProcessor
control.configuration

4.25 afrompoweredarepackscircuitPUDRThe
powerPUBthesosupply,powerseparate

loopPUBsTheSCC.thefromisolatedisdomain
backplane-sobackplane,SCCthethrough

PUBsthethatensureresistorsseriesmounted
pulledisPUDRaifconnectedelectricallyremain

repair.for

4.26 buffers,SCC’stheofpollingallowTo the
thewithPUBBaonplacedbemustSCCs

optionpollingbufferextended extendedThe.
Processor1Btheexpandsoptionpollingbuffer

PUBB.specificaoncapabilitiespollingbufferCC’s
SCCstheonpollingbufferextendedthetoReplies

AdditionalPURB.theof15through8bitsonare
itsandpollingbufferextendedoninformation

234-110-010,infoundbecanrequirements
4ESSDescription,System,BusUnitPeripheral

Switch.

(UN352)RAMGlobalD.

4.27 theinexistsystemsmemorydifferentTwo
isandRAM,localcalledisOneSCC.
pack.circuitprocessorexecutivetheonlocated

iswhichRAM,GloballargermuchtheisotherThe
connectedpackcircuitRAMGlobalUN352theon

tablesholdtousedisRAMGlobalThePUB.theto
iscapacityRAMGlobalstructures.dataotherand

parity.bytewithwords32-bitK256

4.28 aincludespackcircuitRAMGlobalThe
thatbusdestinationtheforcheckerparity

parityhasalsoItfaults.backplanedetects
fieldsaddressingoffsetandmodetheforcheckers

RAMGlobaltheondriversZerobuses.threeallfor
drivenisbackplanethethatensurepackcircuit

sentbeingisdatanowhenstatesidlecorrectwith
buses.sourcetheon

4.29 thealsoispackcircuitRAMGlobalThe
betweenlogiccross-checkingtheoflocation

SCCstwotheoperation,normalIncontrollers.
runningarecontrollerduplexaupmaking

onlogicCheckinglockstep.inbutindependently,
8ofsetacomparespackscircuitRAMGlobalthe

SCCs,bothbycalculatedarethatbitssyndrome
mismatchesThesemismatches.anydetectsand

therequireandfaulthardwareaindicateusually
tests.diagnosticofperformance

4.30 theandrunbeenhavediagnosticstheOnce
theonlogiccrossoverrepaired,issystem

therestoringinassistspackcircuitRAMGlobal
Thecontrollers.twothebetweenstatelockstep

crossediscontrollergoodtheonbusdestination
thethroughhalfrepairednewlythetoover

drivealsohalfgoodtheonwritesAllbackplane.
controller,othertheonbusdestinationthe

TheSCCs.bothtoresultsallwritingeffectively
andreadbackgroundaperformscontrollergood

initializednotisthatmicro-RAMtheofwrite-back
RAM,GlobalRAM,localitsofallchips,ROMfrom

thecopieseffectivelycrossoverTheregisters.and
restoredthetocontrollergoodtheofcontext

copybackgroundtheseconds,fewaIncontroller.
beenstillhascontrollergoodthecomplete,is

othertheincontextupdatingandcallsprocessing
processorsbothonstoragetheallsocontroller,

identical.beshould

4.31 detailinshownislogiccontrolRAMGlobal
27.Figurein
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Lockstep
/Compare

Update
Logic

Offsets
Modes

Mode/Offset
Parity

Checkers

ParityRAM
Checker

36 3636

RAMGlobal
BBank
36X256 K

18

18

18

18

+MUX

RegisterTest

RegisterError

OffsetSRCB

MUX

+MUXOffsetDest.

MUX

LAT

RAMGlobal
ABank
36X256 K

ParityDest.
Checker

LAT

AddressRAM
0Register

AddressRAM
1Register

OffsetSRCA

Error,
andControl,

Sequencing
Logic

ErrorLockstep

SignalsControl
MUXs,Latches,To

RAMsand

ModeSCR0
ModeSRC1
ModeDest.

2*CK

Destination
Bus

BusSRCBBusSRCA

RegisterControl

Crossover

AddrData,

40

8

Zero
Driver

ParityRAM
Checker

Syndrome

Destination
Offset

(UN352)RAMGlobal27.Figure
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(KCN3)InterfaceBusExtendedE.

4.32 interconnectbusesextendedHigh-speed
eightInitially,SCUs.thewithunitSCCthe
onterminatedarebusextendedtheofchannels

pack.circuit(EBI)InterfaceBusExtendedeach
EB16givesthisSCC,perpackscircuittwoWith
duplexaonlinks32oftotalaforSCCperchannels
point-fiber-optic,bidirectional,aisbusThisSCC.

Mbps.100atoperatinglinkto-point

4.33 circuitEBItheonfoundareregistersSeveral
tooneregisters,datatwoareTherepack.

andcontrollerSCCthefromdata32-bitreceive
ASCUs.thefromreceiveddatabuffertoone

commandandaddressingholdsregistercontrol
32-bitthewithalongtransmittedisthatinformation
bitserrorholdsregisterstatusASCU.thetodata

errors,violationprotocolandparityreportto
statusSCUandbits,controlsequencer

information.

4.34 tocontroltowrittenisregisteraddressAn
otherthechannelsEBItheofonewhich

EBbothonexistsregisterThisrefer.willregisters
theinboardEBtheononlyactiveisbutboards,

thewhenthatmeansThisslot.backplanefirst
addressthewritesorreadsprocessorSCC

firstthatinboardtheonregistertheonlyregister,
thisfromrunningbusnarrowArespond.willslot

othertheprovidesboardEBotherthetoboard
register.thisincontainedaddressthewithboard

hasboardEBwhichdeterminestrapsBackplane
areboardsEBbothregister;addressactivethe

identical.

LogicTransceiverBackplaneTheF.
(UN357)TerminatorBus(BTL)

4.35 terminationbackplaneprovidesUN357The
SCC.thebyemployedisthatBTLthefor

BTL139ofupmadeisbackplaneSCCThe
ofbits(32buses45-bitthreeareTheresignals.

4andparity)forbits5andaddressofbits8data,
signals.clock

4.36 endsbothatterminatedissignalBTLEach
resistor39-ohmsingleawithbustheof

volts.2.1ofsourcevoltageactiveantoconnected

constantasupplyresistorsloadsupplypowerThe
Thissupply.powervolt2.1thetoloadpercent10

behavetosupplypowertheforneededisload
fulltoloadnofromtransitioningwhenproperly

load.

4.37 sensingvoltagetwohasUN357The
intoinsertedisUN357theWhenresistors.

inplacedisresistor147-ohmaunit,SCCthe
theandpackcircuitUN357otherthewithparallel

49-ohmaprovidetopackcircuitGRAMUN352
tothisusespackcontrolpowerTN1984Theload.

powertheatvoltage2.1thecorrectandsense
isresistor100-ohmatime,sametheAtconverter.

packcircuitUN357otherthewithparallelinplaced
powerTN1984thethatload50-ohmaprovideto

voltageitsforinputanasusespackcontrol
lead.monitoring

4.38 theinusedaretypescapacitorThree
0.1TheUN357. µ tousedarecapacitorsF

theofoutcomponentsfrequencyhigherfilter
47Thevoltage.supply µ tousedarecapacitorsF

theofoutcomponentsfrequencymidrangefilter
220Thevoltage.supply µ forusedarecapacitorsF

thewhenneededisthatenergyofstoragebulk
capacitorsThesetransition.largeahasloadsupply

4000aboutprovide µ circuittheforcapacitanceofF
pack.

4.39 circuitUN357theforrequirementpowerThe
watts.10approximatelyispack

ControllerPowerIntegratedG.
(TN1671)

4.40 controllerpowerintegratedTN1671The
volts+5andvolts+24providespackcircuit

SCCeachinpackscircuitPUDRUN349fourtheto
monitorsvoltageonboardhasTN1671Theunit.

theprotectingvoltages,out-of-rangedetectthat
aIfbackplane.theandUN349thebothofwiring

withindownshutsTN1671theoccurs,fault
leadsscanviastatusreportingwhilemilliseconds

theto 4ESS tousertheenablesdesignTheswitch.
restoreorremoveanddown,orupunitthepower

bemaydiagnosticsOnboardservice.tounitthe
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softwarebyinvokedorpanelfronttheonactivated
thefrom 4ESS switch.

(TN1984)ControlPowerH.

4.41 packcircuitcontrolpowerTN1984The
orupSCCanpoweringofmeansaprovides

toleadsscanviastatuspowerreportinganddown
the 4ESS forprovisionshasdesignTheswitch.

twowithbranchescurrent15-ampeightmonitoring
source.theaspackscircuitconverterpower410AA

protectionovercurrentformonitoredisbranchEach
Theexists.conditionthisifalarmantriggerwilland

bymonitoringcurrentprogrammableoffersTN1984
backplane.theonpinsdesignatedshortingsimply

formonitoringvoltageunderandoveroffersalsoIt
toadditionInconditions.voltageout-of-range
packcircuitthebranches,5-volteightcontrolling

supplyingconverter,onboard2-volt,ahasalso
OnboardSCC.thetopowerterminatorbranch

viaormanuallyexercisedbemaydiagnostics
thefromsoftware 4ESS alsoTN1984Theswitch.

SCU.andSCCtheforalarmsgenerates

(410AA)ConverterPowerI.

4.42 aispackcircuitconverterpower410AAThe
60supplyingofcapableconverter5-volt

circuiton/offremoteAinput.volt-48afromamps
isTN1984aassuchcontroller,aifusedbemay

410AAThe410AA.thewithconjunctioninused
protectionovercurrentprogrammablehasalso
circuit.shutdownovervoltageanwithalong

(J4A024AB-1)UnitCircuitService

4.43 EachSCUs.16touphavecanSCSAn
capabilities:followingtheprovidesSCU

circuitsserviceofchannels120

channelsmaintenanceEight

ofGB9orGB,4GB,2MB,420Either
based)(diskstorage

numbersannouncement65,535

inlongseconds261toupAnnouncements
increments1.024-second

32toupconcatenate/queuetoabilityThe
togetherannouncements

becanannouncementsusehighShort,
0.128ofincrementsinRAMinstored

seconds

RAM-basedofseconds512leastAt
andshortforstorageannouncement

announcementsusedfrequently

oninterruptiblearethatAnnouncements
inputcustomer

continuouslyarethatAnnouncements
announcements)phasedas(suchplayed

thanlessoflatencyannouncementAverage
seconds0.5

based(MSP)ProcessorSignalMultifaceted
softwarewithhardwarereceiverdigit

algorithmsdownloadable

PredictiveLinearusethatreceiversDTMF
talk-maximizetotechniques(LPC)Coding

falselyavoidtoability(theimmunityoff
duringdigitsDTMFrecognizing

conversations)

voiceeachformemorybufferDedicated
soannouncements,playingforchannel

differenthavecanchannelsseparate
simultaneouslyplayingannouncements

suchreliability,systemincreasetoHardware
forth.soandbits,paritytimer,sanityaas

4.44 Thearchitecture.SCUtheshows28Figure
thefrommessagescontrolreceivesSCU

messagesThecables.fiber-opticEBtheoverSCC
LanandBusExtendedKCN4aonbufferedare

processorSCUThepack.circuit(EBLI)Interface
carriesthenRAM,tabletomessagesthecopies

announcementanIfoperation.requestedtheout
packcircuitcontrollerdiskarequested,isplayback

ADaptivethelocatetooperationseekastarts
encoded(ADPCM)ModulationCodePulse

Thedrives.disktheofoneonannouncement
thefromtransferredthenisdataannouncement

memory.bufferatodrivedisk
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bufferthefromdatathereadsprocessorvoiceA
CodePulsetoADPCMfromitconvertsmemory,

predefinedaatitsendsand(PCM),Modulation
DS-120atoSCUtheinbusslottimeaovertime

thetransmitstheninterfaceDS-120Theinterface.
thetoannouncement 4ESS network.switch

4.45 inspecifiedisoperationcollectiondigitaIf
PCMtheSCC,thefrommessagethe

DS-120thethroughroutedissignalencoded
MSPantothenandbusslottimethetointerface

algorithmfastarunspackcircuitThispack.circuit
controlthewhichdigits,intotonesthedecodesthat

thetosendsandmessagesintoformatsprocessor
EBI.thethroughSCC

4.46 (associatedcollectionrecognitionspeechIf
theinspecifiedisfeature)ASRthewith

issignalencodedPCMtheSCC,thefrommessage
slottimethetointerfaceDS-120thethroughrouted

InterfaceMultifunctionalatothenandbus
routedalsostillis(Itpack.circuit(MIP)Processor
Thecollection.)DTMFforbeforeasMSPtheto

dataencodedPCMtheroutespackcircuitMIP
adjunctantochannelinterface(T1)DS1aover

performed.isrecognitionspeechwhereCDSC
aswellasCDSC,theto/frommessagesControl
arerecognized,speechtheindicatingmessages

interfaceLANEthernetMBs10aoversent
anIfpack.circuitMIPtheandCDSCthebetween

theonrequestedisplaybackannouncement
iscancellationechotime,sametheatchannel

providetospeechincomingtheonperformed
PCMtheofInsteadrecognition.speechreliable

thetodirectlysentbeingannouncementencoded
aoverCDSCthetosentisitinterface,DS-120
thebyusedisitwherechannel(T1)DS1second

Thecancellation.echoperformtoCDSC
byreturnedthenisdataplaybackannouncement

againonceisitwhereSCUthetobackCDSCthe
interface.DS-120thetosent

4.47 onwrittenbetoneedsdataannouncementIf
freelocatesprocessorcontroltheHDU,the
isdataannouncementADPCMThespace.disk

networkarealocalaoverAAPthefromtransmitted
temporarilyisdataTheinterface.AAPanthrough

processortheandRAM,tabletheinstored
thewritetocontrollerdisktheinstructs

disk.thetoannouncement

InterfaceandExchangeDS-120TheA.
(TN1588)

4.48 linkstheconnectspackcircuitDS-120The
thefromcoming 4ESS andnetworkswitch

cableaincludesItbus.slottimelocalSCU’sthe
timingaframer,aregister,bufferadriver/receiver,

and(TSI),InterchangerSlotTimeagenerator,
Abus.slottimelocalthedrivetologiccontrol

V.35thetoconforminginterfaceserialspecial
timesingleaofdiversiontheallowsspecification

DS-120Theprocessor.signalingfutureatoslot
thatbusslottimetheofmastertheisinterface
otheralltobackplaneSCUthethroughconnects

isbusThedata.PCMneedthatpackscircuitSCU
outboundanandsectioninboundanofcomprised
parallelofbits8issectioninboundThesection.

time256betweenmultiplexedtimeisthatdata
parallel,bits8alsoissectionoutboundTheslots.

ofeachwithsentisbitparityAslots.time256with
circuitDS-120theofdiagramblockAbuses.these

29.Figureinshownispack

4.49 theinlinksDS-120The 4ESS eachswitch
maintenance8andsignalsvoice120carry

eachinbusserialslottime128aoverchannels
thecarrycablescoaxialofpairAdirection.

thefromlinkDS-120bidirectional 4ESS switch
theonboardspaddleonconnectorstonetwork

DS-120thebehinddirectlySCUtheofbackplane
thedecodeslogicFramingpack.circuitinterface
ageneratesandsignalDS-120thefromtiming

Asignals.timingotherandreferencestart-of-frame
convertsinterfaceDS-120theonregistershift

8-anandDS-120theofformatserialthebetween
registershadowAformat.parallelbit

toitpresentsanddataparalleltheresynchronizes
possible512theof128onTSIaofinputthe

slotstime256Anotherslots.timeincoming
datawithfilledareportinputTSItheonappearing

arrivesthatlogicplaybackannouncementthefrom
timeunusedThebus.slottimeinboundtheon

code.idlewithfilledareinputTSItheatslots
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REG

Time Slots256Time Slots256

ROMAdder

Time Slots128

Time Slots512 Time Slots512

Timing
Extraction

Timing
Signals

TSI
Control

Registers

Buffer Buffer

TSI
Control
RAM

Idle MUX

MUX

TSI
RAM

EPICTo
ProcessorControl

BusTime Slot
Outbound

BusTime Slot
Inbound

DS-120
From
4ESS

TSI

TSI

4ESS
To

DS-120

Cable
Receiver

Shadow
Register

Shift
Register

Cable
Driver

Shadow
Register

Shift
Register

V.35
Interface

Switch

Switch

ControlGain
Read Only Memory

(ROM)

REG

TM

InterfaceDS-120The29.Figure

4.50 awithmemorydual-portedaisTSIThe
time512Theport.readaandportwrite

dual-portthetowrittenaredataincomingofslots
count.slottimethebyaddressedsequentiallyRAM

andRAMmapslottimeareadscontrollerA
givenaaddressRAMdatawhichfromdecides

theOnceread.bewilldataslot’stimeoutgoing
ofonetowrittenisitTSI,thefromemergesdata

theonslotstime256ofonefollowing:the
destinedeventuallybus,slottimelocaloutbound

ordata,PCMrequirethatpackscircuitSCUthefor
twocombinethatadderanofportsalternatingto

thefordestinedstreamPCMsingleaintoslotstime
areslotstimecombinedThelink.DS-120outgoing

shadowastage,controlgainathroughrouted
thetodrivenareandregister,shiftaandregister,
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controlgainandadderThelink.DS-120outgoing
teleconferencing.forusedbecouldstages

(TN1978)AdapterHostSCSITheB.

4.51 circuitadapterhostSCSITN1978ofpairA
busesSCSItwotointerfacethearepacks

First-In-registers,controlcontainTheySCU.per
controllerSCSIandregisters,(FIFO)First-Out

seventoupallowsstandardSCSIThechips.
hosteachtoconnectedbetocontrollersdevice

partintegralanarecontrollersdeviceTheadapter.
drives.disktheof

Voiceand(TN1979)ProcessorVoiceC.
ControllerInterfaceProcessor

(TN1980)

4.52 responsibleiscomplexprocessorvoiceThe
ADPCM32-kbpsthebetweenconversionfor
theonannouncementsthestoretousedformat

theinusedformatPCM64-kbpstheanddisks
bufferingannouncementperformsalsoItnetwork.

functions.timingvariousand

4.53 packcircuitprocessorvoiceTN1979The
buffer,afromdataannouncementthereads

thesendsandPCM,toconversionformatthedoes
theoverinterfaceDS-120thetoannouncement

InterfaceProcessorVoiceAbus.slottimeSCU
manages(TN1980)packcircuit(VPIC)Controller
pack.circuitprocessorvoicetheoftimingthe

Bufferand(TN1981)ControlBufferD.
(TN1982)Fabric

4.54 packcircuitcontrolbufferTN1981The
memorybuffertheoftimingthemanages

duringandtopriorannouncementthestoresthat
playback.

4.55 packcircuitfabricbufferTN1982The
completeaholdtostorageofMB8provides

isdataThischannel.persegmentannouncement
Memory,Cachefromordrivesdisktheoffread

backplayedthenfabric,bufferthetotransferred
voiceandVPICcontrol,bufferthethrough

packs.circuitprocessor

InterfaceLANandBusExtendedE.
(KCN4)

4.56 thetosimilarveryisSCUtheforEBLIThe
convertstransceiverfiber-opticAEBI.SCC

theofeachforsignalselectronictosignalsoptical
duplicatedtheofeachfrom(onelinksEBtwo

inshownisEBItheofdiagramblockASCCs).
30.Figure

4.57 systemthesoduplicatedarelinksEBThe
aofpresencetheinfunctiontocontinuecan

faultForlink.EBsingleaorSCCaninfailure
aconsideredarelinksEBthepurposes,isolation

sideoneIfconnect.theywhichtoSCCtheofpart
reconfiguresSCUtheonEBIthefails,SCCanof

thethusandlinkotherthetodirectionSCCunder
SCC.other

4.58 theofsidesbothwithoperation,normalIn
responsesendsSCUtheworking,SCC

simul-SCCtheofsidesbothtomessages
SCCsbothprovidetorequiredisThistaneously.

instaysidesSCCthethatsoinputidenticalwith
themonitorthatmatcherstheandsynchronization,

mismatches.nodetectfaultsforSCC

4.59 thedeterminetoprovidedareDiagnostics
activeThelinks.EBofsetsbothofhealth

toSCUeachtomessagesloopcancontrollerSCC
activethebetweenpaththetestcompletely

islinkEBstandbyTheSCU.theandcontroller
soSCU,theonreceiverthefromdisconnected
forlinkstandbythemonitorcancircuitryspecial

Thisset.betobiterrorancauseswhicherrors,
thebetweenerrorsisolatehelpscapability

SCU.theandSCCnonactive

4.60 EBLItheonresidesalsointerfaceAAPThe
issetchipEthernetstandardApack.circuit

AAP.thetointerfaceLANtheimplementtoused
EthernetstandardtheallperformssetchipThis

processes,depacketizationandpacketization
transceiverandbuffering,control,accessmedia

andmaintainedarecountserrorAlso,functions.
thefrominvokedbecanmodestestingloopback

set.chip
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. . . . . . .
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. . . . . . .
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TN9002or(TN1983)RAMTableF.

4.61 packcircuitRAMTableTN1983The
purposegeneralofwordsM1provides

packcircuitRamTableTN9002Thememory.
memorypurposegeneralofwordsM1.5provides

expansionannouncementtheforrequiredisand
feature.

InterfacePeripheralEnhancedG.
(TN1976)Controller

4.62 InterfacePeripheralEnhancedThe
16-bitaispackcircuit(EPIC)Controller

assemblyinprogrammedisItmicrosequencer.
cyclebaseainhandledbeingtaskswithlanguage

cyclebasethetocontrolreturnstaskEachloop.
systemEXITorEXEC,WAIT,viaschedulerloop

calls.

4.63 Inerrors.forreservedareInterrupts
seriousadetectsEPICthewhengeneral,

(ESR)RegisterSourceErrortheinbitasetsiterror
toSCCthetoupisItoperations.thestopsand
EPICwithoutESRthereadcan(iterrorthenotice
CC.Processor1Bthetoitreportandassistance)

appropriateissuesthenCCProcessor1BThe
example,(forproblemtheresolvetocommands

forth).soandSCU,therestorediagnostics,run

ProcessorSignalMultifacetedH.
(TN1589)

4.64 inshownisMSPtheofdiagramblockA
containspackcircuitMSPThe31.Figure

chips.(DSP)ProcessorSignalDigitalDSP-32Cfive
thesupporttoRAMprovidesalsopackcircuitThe

logicsteeringDSPs,theonrunarethatalgorithms
backplaneSCUthefromslottimeanydirectto

theallowtointerfaceanandDSPanytobuses
DSPs.allwithcommunicatetoprocessorEPIC

4.65 DTMFrecognizespackcircuitMSPsingleA
slotstimeDS-120incoming128allontones

maintenance)8andoperational(120
asencodeddigitsCustomer-dialedsimultaneously.

arePCMasencodedfurtherandtonesDTMF
DS-120thebybusslottimeSCUtheonplaced

packcircuitMSPThepack.circuitinterface

theofeachroutesandbusslottimetheaccesses
pack’scircuittheofonetoslotstimeincoming
interfacetologicsupporthasDSPEachDSPs.

slotstimetheselecttoandbusslottimethewith
thetoInterfacesdecode.willDSPparticularathat
itsreporttoDSPeachbyusedarecontrollerSCU

thetodigitscollectedanyofvaluestheandstatus
processor.SCU

TN9001or(TN1977)MicrostoreI.

4.66 circuitmicrostoreTN9001orTN1977The
circuitEPICTN1976thewithusedispack

orTN1977theonmemoryprogramThepack.
Eraseableofbits40byK16isTN9001

and(EPROM)MemoryOnlyReadProgrammable
isRAMprogramTheRAM.ofbits40byK32

ParityEPIC.thebyreadableandwritable
theforprovidedarecheckingandgeneration

alsoTN9001orTN1977Thememory.program
synchronizationandgenerationclockthecontains

becanspeedinstructionTheEPIC.theforcircuitry
nanoseconds.610to183frombetoprogrammed

theforTN9002thewithrequiredisTN9001The
feature.expansionannouncement

(TN1984)ControlPowerJ.

4.67 packcircuitcontrolpowerTN1984The
orupSCUanpoweringofmeansaprovides

toleadsscanviastatuspowerreportinganddown
the 4ESS forprovisionshasdesignTheswitch.

twowithbranchescurrent15-ampeightmonitoring
source.theaspackscircuitconverterpower410AA

protectionovercurrentformonitoredisbranchEach
Theexists.conditionthisifalarmantriggerwilland

bymonitoringcurrentprogrammableoffersTN1984
backplane.theonpinsdesignatedshortingsimply

formonitoringvoltageunderandoveroffersalsoIt
Onboardconditions.voltageout-of-range

viaormanuallyexercisedbemaydiagnostics
thefromsoftware 4ESS alsoTN1984Theswitch.

SCU.andSCCtheforalarmsgenerates
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(410AA)ConverterPowerK.

4.68 aispackcircuitconverterpower410AAThe
60supplyingofcapableconverter5-volt

circuiton/offremoteAinput.volt-48afromamps
TN1984aassuchcontrolleraifusedbemay

conjunctioninusedispackcircuitcontrolpower
hasalsoconverterThe410AA.thewith

anwithalongprotectionovercurrentprogrammable
circuit.shutdownovervoltage

ProcessorInterfaceMultifunctionalL.
(TN4001)

4.69 localacontainspackcircuitMIPThe
Ethernettheadministertodeviceprocessing
Theinterfaces.T1fivetheandconnectionLAN

aofconsistsprocessor Motorola QUad68360*
(QUICC)ControllerCommunicationsIntegrated

memorysupportnonvolatileandvolatilewithdevice
EPICTN1976SCUthetointerfaceanaswellas

fiveandRS-232,LAN,Ethernetpack,circuit
hardwareprocessinglocalMIPdevices.T1/DSX1

follows:assummarizedis

versatile,aisdeviceQUICC68360The
andmicroprocessorintegratedone-chip,
thecontainsthatcombinationperipheral

features:following

24atrunningprocessorCPU32+—
anwithconfiguredisthatMHz

bus.data16-bitexternal

ComputerSetInstructionReduced—
low-performsthatcontroller(RISC)

LANEthernettheforprotocollevel
RS-232threeandinterface

Theinterfaces.serialasynchronous
EthernetansupportsinterfaceLAN

InterfaceUnitAccess802.3IEEE
atboardpaddlebackplaneA(AUI).
anprovidesthenMIPtheofrearthe

(Cheapernet)10Base2802.3IEEE
RS-232threeTheinterface.

ahaveinterfacesasynchronous
format.andratebaudprogrammable

Inc.Motorola,oftrademarkRegistered*

interfaceparallelMiscellaneous—
registers.

selects.chipProgrammable—

timers.purposegeneralFour—

generator.rateBaud—

that(BDM)ModeDebugBackground—
PC-basedatoconnectionallows

de-programforsystemdevelopment
programexample,(forbugging
tracing,programdownloading,

dumps,registerbreakpoints,program
etc.).

byprovidedismemoryprogramNonvolatile
ismemoryVolatilememory.flashMB1

RAM.static768-KBbyprovided

68360thebetweenCommunication
isprocessorEPICSCUtheandprocessor

(FIFO)First-In-First-Outabyprovided
isFIFO8-KBAnarrangement.memory

todirectiontransmissioneachforprovided
MIPAcommunication.duplexfullsupport

forprovidedalsoisregisterStatus/Control
circuitdirectvariousperformtoEPICthe

reset).as(suchfunctionscontrol

T1fivethetoprovidedisinterface8-bitAn
T1theconfigurecan68360Thedevices.

alarmforthemmonitoraswellasdevices
conditions.

(J4A024AC-1)UnitDiskHard

4.70 theinstoredareannouncementsSCU’sThe
twoofcomprisedisHDUEachHDUs.

twoandpackscircuitdiskhardofpairsmatched
inshelfoneuptakesHDUEachcontrollers.power

SCUandSCCThecabinet.SCUand/orSCCthe
twotoupwithequippedbeeachcancabinets

circuitdiskhardofpairsmatched(twoHDUs
diskhardofpaironecabinet,SCUtheInpacks).

TheSCU.eachwithassociatedispackscircuit
TN1672theareavailablepackscircuitdiskhard

GB),(4TN4000theGB),(2TN1972theMB),(420
twocontainsTN4000TheGB).(9TN9000theand

ispackscircuitTN4000ofpairAdrives.disk
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circuitdiskhardTN1972ofpairstwotoequivalent
packs.

4.71 theinpackscircuitdiskhardofpairEach
abySCUantoconnectediscabinetSCU

inshownAs1).busand0(busbusesSCSIofpair
32,Figure inpackscircuitdiskhardofpairstwo

samethetoconnectedarecabinetSCCthe
SCU circuitdiskhardofpaireachinthatNote.

and0busSCSItoconnectedispackonepacks
As1.busSCSItoconnectedispackotherthe

33,Figureinshown circuitdiskhardofpaireach
atoconnectediscabinetSCUtheinpacks

SCUdifferent hardofpairtheshows33Figure.
connected.isSCUeachwhichtopackscircuitdisk

circuitdiskhardofpaireachinthatnoteAgain,
and0busSCSItoconnectedispackonepacks,

Each1.busSCSItoconnectedispackotherthe
byaccessibleseparatelyispackcircuitdiskhard

the init and copy commands.

4.72 isplaybackannouncementanWhen
controllerdiskaSCU,thebyrequested

thelocatetooperationseekastartspackcircuit
disktheofoneonannouncementencodedADPCM

transferredthenisdataannouncementThedrives.
processorvoiceAmemory.bufferatodiskfrom

fromitconvertsmemory,bufferfromdatathereads
timepredefinedaatitsendsandPCM,toADPCM

DS-120atoSCUtheinbusslottimeaover
thetransmitstheninterfaceDS-120Theinterface.

thetoannouncement 4ESS network.switch

4.73 HDUstheonstoreddataAnnouncement
allforlocationcentralsingleaatoriginates

4ESS Eachnetwork.theinswitches 4ESS switch
toupdatesbufferandreceivetoAAPanhasoffice

thesendtoandsetannouncementthe
office.theinSCUsalltodataannouncement

4.74 onwrittenbetoneedsdataannouncementIf
processorcontrolSCU’sthedisks,the

announce-ADPCMThespace.diskfreelocates
localaoverAAPthefromtransmittedisdatament

dataTheinterface.AAPanthroughnetworkarea
theandRAM,tabletheinstoredtemporarilyis

thewritetocontrollerdisktheinstructsprocessor
disk.thetoannouncement

(CDSU-I)Unit-IServicesDataCustom

4.75 ainprovidedareCDSU-IsfivetoUp
samethewithinCDSU-IsAllCDSC-I.

andSCUsamethetoconnectedareCDSC-I
(ASR)RecognitionSpeechAutomaticprovide

associatedchannelsDS-120theforcapabilities
ASRprovidesCDSU-IEachSCU.thatwith

CDSU-IEachchannels.DS-12024forcapabilities
following:theofconsists15)and14,13,(Figures

(WP-92304L301CardProcessor486One
1012)CAT

(WP-92304L304)DriveDiskHardOne

(WP-CardInterfaceLANEthernetOne
92304L306)

(WP-92304L307)CardSVGAOne

(WP-92304L304)CardSCSIOne

CardsProcessingSpeechAYC50Twelve

(WP-92304L302)CardsInterfaceT1Two

ModuleControlOne

ModulePowerOne

fans.Three

(WP-92304L301CardProcessor486A.
1012)CAT

4.76 anonbasedisCardProcessor486The
MHz66atoperatingprocessor80486DX2
cachesecondaryKb256cache,internalKb8with

RAM.DynamiconboardofMb32and

4.77 twoincludecardthisonportsPeripheral
drivefloppyaport,parallelaports,serial

(IDE)ElectronicsDriveImbeddedinterface,
port.mousePS/2aandinterface,

(WP-92304L304)DriveDiskHardB.

4.78 drive.hardSCSIaisdrivediskhardThe
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(WP-CardInterfaceLANEthernetC.
92304L306)

4.79 16EliteSMCtheisadapterEthernetThe
connectiondatalinkaprovidesItCombo.
ProcessorInterfaceMultifunctionalthebetween

CDSU-I.theand(MIP)

(WP-92304L307)CardSVGAD.

4.80 card.videoSVGAaisWP-92304L307The

(WP-92304L304)CardSCSIE.

4.81 host1542CAdaptec*aniscardSCSIThe
card.adapter

CardsProcessingSpeechAYC50F.

4.82 aisCardProcessingSpeechAYC50The
(ISA)ArchitectureStandardIndustry16-bit

boardTheboard.processingspeechbus-based
MHz.50atrunningprocessorsDSP32Cfourhas

Staticprivateofmegabyte1hasprocessorEach
memory.commonofKbs256sharecanandRAM

PCMthetointerfacetoboardI/OanhasIt
(PEB).BusExpansion

(WP-92304L302)CardsInterfaceT1G.

4.83 Cards.InterfaceT1twohasCDSU-IEach
allowCardsInterfaceT1DTI/211These

viaAYC50sandslotstimeT1ofinterconnection
ofconnectiontheallowsDTI/211ThePEB.the

withoutslotstimeorchannelsvoiceT-1individual
conversiontrunkorbankchannelexternalany

equipment.

4.84 digital24-channelaprovidesDTI/211Each
ProcessingSpeechAYC506tointerface

aforcardsDTI/2112usesCDSU-IEachCards.
channels.48oftotal

4.85 theforfunctionsmaintenanceandSignaling
monitoredandcontrolledareboardDTI/211

DTI/211EachCard.Processor486CDSU-Itheby

Inc.Adeptec,oftrademarkRegistered*

tousediswhichconnectorRJ-48Canhasboard
SCUfromandtovoice/datareceiveandtransmit

pack.circuitMIPTN4001

ModuleControlH.

4.86 aofconsists34)(FigureModuleControlThe
statusaanddrive,floppyapanel,control

indicators:LEDfollowingthewithdisplay

Indicators:StatusSystem

thewhilelightedRemains—ACTIVE—
circuitMIPSCU’sthetolinkLAN

established.ispack

duringLighted—SERVICEOFOUT—
initializationsoftwareCDSU-I

toupreset),orpower-ona(following
readyisCDSU-Ithewherepointthe

thetoconnectionLANaestablishto
tochangesthenstatusTheMIP.

UNAVAILABLE.

notisindicatorThis—STANDBY—
used.

thatIndicates—UNAVAILABLE—
nobutrunning,issoftwareCDSU-I

circuitMIPSCU’sthetolinkLAN
established.currentlyispack

indicators:Alarm

criticalaIndicates—CRITICAL—
alarm.

alarm.majoraIndicates—MAJOR—

alarm.minoraIndicates—MINOR—

reporterrorusesalsoCDSU-IThe
detectedanycommunicatetomessages
appropriatethewithalongconditions,error

packcircuitMIPSCU’sthetolevel,alarm
LAN.Ethernetthevia

Indicators:SupplyPower

duringlightedRemains—FUSE—
operation.normal
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duringlightedRemains—POWER—
operation.normal

ACTIVEtheoperation,in-servicenormalDuring
lighted.bewillLED

 
Custom Data Services Unit

ACTIVE

OUT OF SERVICE

STANDBY

UNAVAILABLE

CRITICAL

MAJOR

MINOR

FUSE

POWER

SYSTEM

ALARM

POWER
SUPPLY

ON/OFF

RESET

ALARM
RESET

CDSU

PanelControlCDSU-IThe34.Figure
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HUBSmartI.

4.87 isCDSC-I,theinlocatedHUB,SmartThe
forCDSU-IsthetoAAPtheconnecttoused

BroadcastallowsThisCDSU-Is.thetologinremote
UpdatesSoftwareand(BWMs)MessagesWarning

AAP.thefromCDSU-Isthetosentbeto(SUs)
AAPtheviaappliedbecanthatupdatesSoftware

following:theinclude

SoftwareOperatingUnitASR

Software.ApplicationASR

4.88 SmartthebyprovidedconnectionsLANThe
byCDSU-IsthetoaccessprovidealsoHUB

theallowsThisorganizations.supportvarious
followingtheperformtoorganizationssupport

remotely.CDSU-Istheonoperations

assuchoperations,BWM/SUExecute
RMV,PERM,BOLO,BLOCKOUT,APPLY,

DISPLAY.andVFY,

system.UNIX*theintoLog

as(suchfilesCDSU-IdownloadandUpload
etc.).files,errorfiles,log

CDSU-Is.ofstatusBWM/SUdisplayandList

listthefromCDSU-IsdeletedanyAdd
AAP.thebyserviced

(CDSU-II)Unit-IIServicesDataCustom

4.89 ainprovidedareCDSU-IIsfourtoUp
withinCDSU-IIsfourtheofTwoCDSC-II.

TheSCU.onetoconnectedareCDSC-IIsamethe
differentatoconnectedareCDSU-IIstwoother

forcapabilitiesASRprovideCDSU-IIsTheSCU.
SCU.thatwithassociatedchannelsDS-120the

60forcapabilitiesASRprovidesCDSU-IIEach
20,19,(FiguresCDSU-IIEachchannels.DS-120

following:theofconsists21)and

StatesUnitedtheintrademarkregisteredaisUNIX*
throughexclusivelylicencedcountries,otherand

Limited.CompanyX/Open

One Pentium BoardProcessorEISA/PCI**

DriveHard2.1-GBSCSIOne

BoardInterfaceLANEthernetOne

BoardVideoSVGAPCIOne

BoardInterfaceSCSIPCIOne

CardsProcessingSpeechBYC51Five

CardInterfaceT1AYC52One

CardCancellationEchoAYC53One

ModuleControlOne

Supplies.PowerTwo

4.90 theofcomponentshardwaremainThe
andAYC53,AYC52,(BYC51,CDSU-II

followingtheindescribedarePanel)Control
paragraphs.

(BYC51)CardProcessingSpeechA.

4.91 CardProcessingSpeechBYC51Each
DS-12012forrecognitionspeechprovides

ofMB48oftotalahasBYC51Thechannels.
fivetheconnectscarddaughterARAM.Dynamic

alsoiswhichbusPCMSCSAthetocardsBYC51
cards.AYC53andAYC52thetoconnected

(AYC52)CardInterfaceT1B.

4.92 InterfaceT1AYC52onehasCDSU-IIEach
spansT1fivesupportsAYC52TheCard.

providesAYC52Thechannels).(120
BYC51s.fiveandslotstimeT1ofinterconnection

AYC53thetoconnectionprovidesalsoAYC52The
theallowsAYC52Thecancellation.echoforcard
timeorchannelsvoiceT-1individualofconnection

trunkorbankchannelexternalanywithoutslots
equipment.conversion

(AYC53)CardCancellationEchoC.

4.93 cardAYC52thetoconnectedisAYC53The
AYC53Thecards.BYC51fivetheand

Corporation.InteloftrademarkRegistered**
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DS-60theofeachforcancellationechoprovides
cards.BYC51thebysupportedchannels120

PanelControlD.

4.94 aofconsists35)(FigurePanelControlThe
statusaanddrive,floppyapanel,control

indicators:LEDfollowingthewithdisplay

Indicators:StatusSystem

thewhilelightedRemains—ACTIVE—
circuitMIPSCU’sthetolinkLAN
in-service(normalestablishedispack

operation).

duringLighted—SERVICEOFOUT—
initializationsoftwareCDSU-II

toupreset),orpower-ona(following
readyisCDSU-IIthewherepointthe

thetoconnectionLANaestablishto
LANnobutrunning,is(softwareMIP

established).isMIPthetolink

system’sthewhenLights—HDD—
writtenortoreadbeingisdiskhard

from.

indicators:Alarm

alarm.majoraIndicates—MAJOR—

alarm.minoraIndicates—MINOR—

ofshortageaIndicates—POWER—
unit.thetopower

moreoronethatIndicates—FAN—
running.stoppedhavefans
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MAJOR

MINOR

POWER

FAN

P0WER
ON

ACTIVE

OUT OF
SERVICE

HDD

I

O

PanelControlCDSU-IIThe35.Figure

reporterrorusesalsoCDSU-IIThe
detectedanycommunicatetomessages
appropriatethewithalongconditions,error

packcircuitMIPSCU’sthetolevel,alarm
LAN.Ethernetthevia

Indicator:SupplyPower

whilelightedRemains—ONPOWER—
theinisswitchpower ON position.

ACTIVEtheoperation,in-servicenormalDuring
lighted.bewillLED

HUBSmartE.

4.95 isCDSC-II,theinlocatedHUB,SmartThe
forCDSU-IIsthetoAAPtheconnecttoused

allowsThisCDSU-IIs.thetologinremote
and(BWMs)MessagesWarningBroadcast

CDSU-IIsthetosentbeto(SUs)UpdatesSoftware
becanthatupdatesSoftwareAAP.thefrom

following:theincludeAAPtheviaapplied

SoftwareOperatingUnitASR

Software.ApplicationASR

4.96 SmartthebyprovidedconnectionsLANThe
byCDSU-IIsthetoaccessprovidealsoHUB

theallowsThisorganizations.supportvarious
followingtheperformtoorganizationssupport

remotely:CDSU-IIstheonoperations

assuchoperations,BWM/SUExecute
RMV,PERM,BOLO,BLOCKOUT,APPLY,

DISPLAY.andVFY,

system.UNIXtheintoLog

as(suchfilesCDSU-IIdownloadandUpload
etc.).files,errorfiles,log

CDSU-ofstatusBWM/SUdisplayandList
IIs.

listthefromCDSU-IIsdeletedanyAdd
AAP.thebyserviced
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CapacitiesSCS5.

5.01 ofchannels120supportsSCUEach
announce-(eitheroperationsimultaneous

collection).digitand/orplaybackment

5.02 theusingpackscircuitdiskhardofpairEach
upstorecanpackscircuitdiskhardTN1672

(approximately).secondsannouncement95,000to
theusingpackscircuitdiskhardofpairEach

toupstorecanpackscircuitdiskhardTN1972
(approximately).secondsannouncement490,000

theusingpackscircuitdiskhardofpairEach
toupstorecanpackscircuitdiskhardTN4000

(approximately).secondsannouncement980,000
theusingpackscircuitdiskhardofpairEach

toupstorecanpackscircuitdiskhardTN9000
(approximately).secondsannouncement2,136,000

5.03 65,535toupsupportsSCUEach
Announcementnumbers.announcement

numbersAnnouncementinvalid.is"0"number
internalSCUforreservedare2020to2001from

diagnostics).andtonesmaintenance(foruse

5.04 announcementssupportssystemThe
x(255261.12andseconds1.024between

1.024ininclusive,length,inseconds1.024)
seconds)(0.512Half-secondincrements.second

supported.alsoareannouncements

5.05 ofseconds512toupsupportssystemThe
(CacheannouncementsresidentRAM

Thisseconds.0.128ofincrementsinMemory)
avoidingbydisktheofuseefficientmoreallows

beforedelaythedecreasesandreadsdiskshort
playback.announcementofstartthe

5.06 upofconcatenationthesupportsSCUEach
numbers.announcement32to

5.07 ofnumberexactancollectcanSCUEach
PUBsingleawith63to(updigits

numberunspecifiedancollectcanitorcommand),
SCUthetellCCProcessor1Btheletanddigitsof

atonedigitsDTMFsendsSCUThestop.towhen
case.eitherinCCProcessor1Bthetotimea

5.08 SCUs,16touphavecanSCCEach
spares.including

5.09 associatedfivetouphavecanSCUEach
toCDSC)samethewithin(locatedCDSU-Is

capabilities.1PhaseASRprovide

5.10 associatedtwotouphavecanSCUEach
toCDSC)samethewithin(locatedCDSU-IIs

capabilities.2PhaseASRprovide

5.11 CDSU-Is.fivetouphousecanCDSC-IA

5.12 CDSU-IIs.fourtouphousecanCDSC-IIA

5.13 DS-12024forASRprovidesCDSU-IEach
channels.

5.14 DS-12060forASRprovidesCDSU-IIEach
channels.

5.15 ainallowedareSCCsduplexeighttoUp
office.single

5.16 thisofcapacitycircuitservicetotalThe
8).x16x(120ports15,360issystem

MaintenanceSCS6.

Introduction

6.01 responsibilityofdivisionstrictaisThere
AAPtheandCCProcessor1Bthebetween

1BTheSCS.theofmaintenanceregarding
exercising,forresponsibleisCCProcessor

SCCsduplexthereconfiguringanddiagnosing,
areitselfAAPtheandLANTheSCUs.alland

interface.craftitsandAAPthefromcontrolled
SCS.thefromdiagnosedisLANtheHowever,

anwithinauditscontrolsCCProcessor1BThe
thewhileaudits),announcement(includingSCU

audits.announcementinter-SCUcontrolsAAP
intra-SCUrequestalsocanAAPThe

audits.announcement
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6.02 chargeinbasicallyisCCProcessor1BThe
detailstheofsomebutmaintenance,SCSof

todistributedarediagnosticsandreconfigurationof
Foractions.CCProcessor1Bthesimplify

decisionthemakesCCProcessor1Btheexample,
ofdetailssomebutSCU,anrestoreandremoveto

SCU.theindownhiddenareSCUaninitializing

IntegrityAnnouncement

6.03 methodsthedescribesectionsfollowingThe
ofintegritytheensuretoused

announcements.

AnnouncementDuringChecksA.
Update

6.04 tousedaremethodsfollowingThe
announcementsofintegritytheguarantee

process:updatetheduring

transmissionduringcodedetectionError
UpdateAnnouncementCentralizedfrom

fromandAAPlocaltheto(CAUS)System
SCUs.toAAPthe

byprovidednumbersversionAnnouncement
theofversionsdifferentdetecttoCAUSthe

trackkeephelptoandannouncementsame
cantheysooutages,SCUduringupdatesof

restored.isSCUthewhenappliedbe
thebyusedalsoarenumbersversionThese

isannouncementwhichchecktoCAUS
office.aninstoredactually

for(AGC)ControlGainAutomaticOptional
combinedannouncementsuserrecording

donebecanThisverification.callerwith
AAP.theinorCAUStheateither

6.05 SCS.theinusedisstamptimediskNo
awhetherindicatetousedareflagsInstead,

onprogressinisupdateannouncementcentralized
isflagThisdisks.bothoncopieswithpairdiska

beingofprocesstheinisSCUanwhensetonly
applyingisAAPtheandservicetorestored

outwasSCUthewhilequeuedwerewhichupdates
indicatesflagthisforvaluedifferentAservice.of
operationcopyafordiskdestinationtheisthisthat

thebyusedalsoareflagsOtherprogress.innow
following:thedotoSCS

copyofsourcetheiswhichSCUanIdentify
copy.diskafordata

ofdestinationtheiswhichSCUanIdentify
copy.diskafordatacopy

inisinitializationdiskathatIndicate
progress.

SCUthetoInternalAuditsB.

6.06 anwithindonearechecksfollowingThe
announcements.corrupteddetecttoSCU

only.timeinitializationatdoneischeckfirstThe
copysinglearechecksthirdandsecondThe

aischecklastThechecks.announcement
arechecksAllcheck.announcementcopymultiple
in(normallyexerciseroutineprioritylowaasdone

1Bthebydemanduponandshown)orderthe
disknothatprovidingAAP,orCCProcessor

progress.inisoperationcopyorupdate

setisdisksbothofstatethethatVerification
lastthethatandoperation,normalto

same.theisbothonupdatedannouncement
operation,normalbecanstatediskThe

variousorformatted,progress,incopy
states.progressinupdateannouncement

forcodedetectionerrortheofVerification
entirethereadingbyannouncementeach

therecalculatingdisk,fromannouncement
storedthetoitcomparingandvalue,code

disk.thatonvalue

theofcopyRAManyofVerification
errortherecalculatingbyannouncement
andcopyRAMtheovercodedetection

theforvaluethetoitcomparing
theofcopydiskcorresponding

announcement.

ofcopiesmore)(ortwotheofComparison
andcopiesdisk(twoannouncementthe
theircomparingbycopy)RAMapossibly

theirsize,theirvalues,codedetectionerror
isthere(ifstatetheirandnumbers,version

state).nonidleonethanmore
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SCUsBetweenAuditsC.

6.07 ofcopiesofauditingthecontrolsAAPThe
SCUs.betweenannouncements

anofcopiesallauditsAAPthePeriodically,
thewithSCUeachToset.announcement

forrequestasendsAAPtheset,announcement
andnumber,versionthecode,detectionerrorthe

announcementoneforlengthannouncementthe
SCUtheuse,innotisnumberaIfnumber.

forrepeatedisThisresponse.theinthatindicates
set.theinnumberannouncementpossibleevery

6.08 onannouncementsindividualinMismatches
correctednotareSCUsdifferent

awithcopybadonepreventsThisautomatically.
alldestroyingfromnumberversionlargemistakenly

hasAAPtheInstead,office.theincopiesgood
thatjustforauditslocalitsrunSCUeach

iserrorlocalcorrectableaIfannouncement.
AAP.thebycorrectediserrorthefound,

thefixtorequiredisactionmanualOtherwise,
mismatch.

6.09 issuesAAPthefound,ismismatchaWhen
craftownitsthroughreporterroran

awaremadenotisCCProcessor1BTheinterface.
SCUeachinauditslocalaslongasproblemanyof

pass.

6.10 theduringandnormalbothUpdates,
duringallowedareSCU,anofrestoration

theifHowever,set.announcementanofauditthe
updatetheaudited,beingsettheforisupdate

announcementanwithfinishesaudittheuntilwaits
thepoint,stoppingsafeareachingAfternumber.

completed.isupdatetheuntilsuspendedisaudit

6.11 copy")"diskas(suchactionsMaintenance
alsomayCCProcessor1Bthebycaused
thecauseactionsSuchaudit.thiswithinterfere

thecausesthisIfaudit.theofoutdroptoSCU
thetwo,belowfalltoaudittheinSCUsofnumber

aborted.isaudit

BetweenAnnouncementsCopying
SCUs

6.12 isSCUsbetweenannouncementsCopying
request,manualatoresponseindoneonly

singleAfailure.auditancorrecttoperhaps
anorannouncements,ofrangeaannouncement,

diskentireanCopyingcopied.becandiskentire
lastaasdoneonlyisandhours,severaltakecould

resort.

6.13 sendsAAPtheannouncement,ancopyTo
thetomessageverifyannouncementan

offannouncement(s)thereadswhichSCU,source
TheAAP.toLANtheoveritsendsanddiskaof
thetoupdateannouncementandoesthenAAP

announcement.theneedingSCU(s)

6.14 copythebetweeninterferencepreventTo
set,announcementtheofupdatetheand

announcementstoallowednotareupdatesnormal
copied.beingaretheywhile

SCUsBetweenDiskEntireanCopying

6.15 betweencopiedbecandiskhardentireAn
(MTC)Maintenance1BthefromSCUs

requirements:followingthewithTerminal,

service.ofoutorinbecanSCUsourceThe

service.ofoutbemustSCUdestinationThe

toallowednotareupdatesAnnouncement
iniscopythewhileSCUsourcethe
inhibited.)manuallybemust(Thisprogress.

ainAnnouncementsUpdating
SCUNonactive

6.16 aninoccurcanupdatesAnnouncement
notareSCUsmoreoronewhenoffice

atisthereandactiveisAAPanprovidedactive,
AAPthesituation,thisInSCU.activeoneleast

updatesneededoflistthetoupdatetheadds
Processor1BtheWhenSCU.eachformaintained
performtousedislistthisSCU,therestoresCC

updates.neededthe
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6.17 diskadonotmayCCProcessor1BThe
inisupdatespecialawhereSCUanincopy

adotoneedsCCProcessor1BtheIfprogress.
theresetsitfinishes,updatethebeforecopydisk

andouttimetoAAPthecausesThisfirst.SCU
keepsAAPTheprocess.updatespecialtheabort

pendingtheonfinishedcompletelynotupdatesany
list.update

ExercisesRoutineLAN

6.18 exercisesroutineforresponsibleisAAPThe
testloopingbythisdoesItLAN.theof

aloopsItSCU.eachtoLANtheovermessages
eachtooneSCU,eachtomessagetestsingle

andset),announcementper(onegroupmulticast
theforcheckingSCUs,alltoonebroadcasts
theseofanyIfcase.eachinreply(s)expected

itsusingproblemthereportsAAPthefail,tests
interface.craftlocal

6.19 SCUvalidallofdatabaseakeepsAAPThe
ormulticasttheIfaddresses.multicastand

onSCUsomeistherethatshowtestsbroadcast
reporterrorandatabase,thisinnotisthatLANthe

AAPTheinterface.craftAAPtheonprintedis
error,thiscorrecttodatabaseitsupdatenotdoes
set(s)announcementwhatknownotdoesitsince
theofoutitleavingBySCU.unknowntheinis

canupdatenothatguaranteesAAPthedatabase,
database.theinincludedgetsSCUthisuntiloccur

itSCU,anywithcommunicatecannotAAPtheIf
diagnostics.loopbackruns

6.20 thereunlessLANthetestnotdoSCUsThe
problem.LANaofindicationsomeis

1BthebyinvokedbecandiagnosticsDemand
ondiagnosticsloopbackLANruntoCCProcessor

SCU.the

SCCanRemoving/Restoring

6.21 SCCnewtheofrestorationandremovalThe
controllers.PUBexistingforthattosimilaris

anyfromdifferentisdiskSCUthefromPumping
equipment.existing

SCUanRemoving

6.22 anremovecanCCProcessor1BtheOnly
SCCtheorSCUTheservice.fromSCU
thethensubunit,theimplicatingerrorsdetects

Theproblem.aistherethatCCthesignalsSCC
errorSCUantoresponseCCProcessor1Bnormal

service.fromSCUtheremovetois

SCUanRestoring

6.23 thecontrolsCCProcessor1BThe
theresetsfirstItSCU.anofrestoration

Thisregister.statusitsinbitawritingbySCU
SCUtheinitializetofirmwareSCUthecausesreset

theAfterdisk.fromprogramRAMthepumptoand
beforeseconds2waitsCCProcessor1Bthereset,
doneisThisinitialization.successfulforchecking

errors.initializationforESRthecheckingby

6.24 Processor1Bthefinished,isresettheAfter
DataConfigurationEquipmentansendsCC

causesThisSCC.theviaSCUthetoorder(ECD)
programoperationaltheintojumptofirmwarethe

furtherwithoutprogram,operationalTheRAM.in
fromECDtheofcopyitsinitializesprompting,

announcementthecopiesmessage,theinvalues
RAM-anyloadsandRAM,todiskfromtables

buffers.RAMtheintoannouncementsresident
DSPinitializeansendsthenCCProcessor1BThe

thewithDSPsthepumptoSCUthecausingorder,
toisactionSCUlastTheprogram.diskcorrect

ofallWhenupdates.deferredforAAPthequery
setsCCthefinished,arestepsinitializationthese

register,statusSCUtheinbitin-servicethe
restore.thecompleting

CDSUaRemoving/Restoring

6.25 doneisCDSUarestoringandRemoving
associatedSCUTheCDSC.theatmanually

servicefromremovedisCDSUthewith
awhenCCProcessor1Bthebyautomatically
SCUthecase,thisIndetected.isproblemCDSU

SCCthethenCDSU,theimplicatingerrorsdetects
normalTheproblem.aistherethatCCthesignals
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toiserrorCDSUatoresponseCCProcessor1B
fromCDSUthewithassociatedSCUtheremove

service.

Reliability

6.26 alarmofficethetoconnectedisSCSThe
grid.

6.27 removedbetocapabilitythehasSCSThe
theofcommandbyservicetorestoredand

CC.Processor1B

6.28 disksformattocapabilitythehasSCSThe
SCUoneondiskaofcontentsthecopyand

areSCUsbothwhenSCUanotherondiskato
withonlyandonly,(4E18SCCsametheonhomed

ofcapablealsoisSCSThedisk).TN1672the
torequestsCCProcessor1Btoresponding

status/errorsystemanddiskorRAMread/write
registers.

6.29 checkingerroroperationalhasSCSThe
sanityachecks,parityhardwareassuch

self-softwareapplicable),(whenmatchingtimer,
consistencycommandinputandaudits,checks,

arechecksthesebydetectedErrorschecks.
thoughEvenCC.Processor1Bthetoreported

performedbemayfunctionsmaintenancespecific
CCProcessor1Bthecomponents,systemtheby

configurationandrecoveryforresponsibilityfullhas
SCS.theof

6.30 softwareahasSCStheincomponentEach
theifseetotestswhichdiagnostic

Thesatisfactorily.workingiscomponent
thanless(generallyfastreasonablyrundiagnostics
allofpercent95thanmoredetectandminutes)3

phasesdiagnosticManualfaults.affectingservice
longer.takemay

6.31 anthanmorenotoisolatedareFaults
circuittenofmaximumaandtwoofaverage

packs.

6.32 anyfor(MTTR)RepairToTimeMeanThe
hours,4thanlessissystemtheindisk

copydiskandtimerundiagnostictheincluding

theincomponentotheranyforMTTRThetime.
theincludinghours,2thanlessissystem

time.restoreandtimerundiagnostic

6.33 anof(MTTF)FailureToTimeMeanThe
moreisdisks,theincludingSCUindividual

anofMTTFThemonths).(3.5hours2,500than
20,000thangreaterisside)(oneSCCindividual

years).(2.3hours

6.34 serviceforunavailablebeshouldSCSThe
1thanmorenofaultshardwaretodue

year.perminute

6.35 beshouldfailureSCSatoduecutoffCalls
100,000.in1thanless

Alarms

AlarmsSCSA.

6.36 scanviareportedareSCStheforAlarms
thetotiedleads 4ESS theofEachswitch.

packscircuitcontrolpowerTN1671andTN1984
dedicatedathroughstatusalarmindividualreport

theatactivatedisalarmmajorAleads.scanofset
isandoccursfailurefanorfaultpoweraifcabinet

thetoreported 4ESS grid.alarmswitch

AlarmsCDSU-IB.

6.37 andfailurespoweralarms,fuseCDSU
alarms,fanincludingfailures,component

arebutgridalarmofficethetoreportednotare
interjectSCUanviaprocessor1Bthetoreported
causesinterjectThisLAN.theonsentmessage

anandservicefromremovedbetoSCU/CDSUthe
Diagnosticinitiated.betodiagnosticSCU/CDSU

viafailureCDSUthereportanddetectthenphases
aidTomessage.outputappropriatethe

specifictheidentifyinginpersonnelmaintenance
thetoattachedarelabelsfailed,hasthatCDSC

physicaltheircross-referencetoCDSCsandSCUs
softwarediagnosticAlso,office.theinlocations

CDSCtheofcodeidentificationfloortheprovides
detected.beenhasfaultawhen
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AlarmsCDSU-IIC.

6.38 CDSU-IIthealarms,minorandmajorFor
messagesreporterrorsendwillsoftware

or(interjectlevelalarmappropriatethewithalong
causesinterjectThisLAN.theviaMIPthetoBLM)

anandservicefromremovedbetoSCU/CDSUthe
Diagnosticinitiated.betodiagnosticSCU/CDSU

viafailureCDSUthereportanddetectthenphases
aidTomessage.outputappropriatethe

specifictheidentifyinginpersonnelmaintenance
thetoattachedarelabelsfailed,hasthatCDSC

physicaltheircross-referencetoCDSCsandSCUs
softwarediagnosticAlso,office.theinlocations

CDSCtheofcodeidentificationfloortheprovides
detected.beenhasfaultawhen

6.39 thatBWMsandinterjectsthetoadditionIn
alsomayalarmsofficegenerated,bemay

isalarmsofficemajorforrelayOnetriggered.be
pointscanviaCDSU-IItheinprovided

connections.

6.40 BYC51eachfans,systemthetoadditionIn
PCPowerper(onefansprocessorthreehas

Powereachbutalarmed,notarefansThesechip).
reportwillwhichsensorthermalahaschipPC

thetoreportediserrorThischip.theofoverheating
LAN.theviainterjectanasACU

Power7.

Introduction

7.01 ashareunitsSCStheofmajorityThe
theprovidesthatdesignpowercommon

features:majorfollowing

fromderivedisPower − usingV48
FASTECH packs.circuitunitpower

fordownshutautomaticallyareunitsPower
protection.fault

anhasgroup)unitfunctional(orunitEach
circuitcontrolandswitchpowerindividual

pack.

circuitcontrolpowerunit’sEach
thetostatuspowercommunicates 4ESS

processor.switch

providescircuitcontrolpowerunit’sEach
SCStheprotecttooutputsclamping

powerandfaultunitduringbusescommon
intervals.cycling

anylocalizehelptoprovidedareIndicators
fault.powerdetected

RequirementsPowerSCS

7.02 sixrequirescabinetSCCEach − powerV48
J86334C-1orJ86334B-1afromfeeders

powerJ86334B-1Theframe.distributionpower
withuseforrequiredisframedistribution − V48
distributionpowerJ86334C-1Theplants.battery
toV+140withuseforrequiredisframe − V48

plants.converter

7.03 fourrequirecabinetsSCUtheofEach − V48
distributionpowerthefromfeederspower

areframeeachtofeederspowerTheframe.
atlocatedunitfilteraviapanelfuseatoconnected

Theframe.theoftopthe − distributedthenisV48
unitsconverterpowerDC-to-DCvarioustheto

fusetheinfusesalarm-typeviaframethewithin
panel.

7.04 onerequiresCDSCEach − powerV48
forframedistributionpowerthefromfeeder

feederspowerThesecabinet.theinCDSUeach
isthatB)or(Abuspowersamethefrombemust

isCDSC-IItheIfSCU.associatedthetoconnected
maybusespowerBandAbothfromfeedersused,

thetoconnectedSCUstwotheifrequiredbe
powerThebuses.powerdifferentuseCDSC-II

fuseatoconnectedareframeeachtofeeders
frame.theoftoptheatlocatedunitfilteraviapanel

The − DC-to-variousthetodistributedthenisV48
viaframethewithinunitsconverterpowerDC

V120aAlso,panel.fusetheinfusesalarm-type
SmartawithCDSCeachinrequiredisoutletAC

HUB.SmarttheforpowerprovidetoHUB,
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DissipationPower

7.05 withcabinetmainthefordissipationPower
pairsfourwithSCUoneandSCCduplexthe

fullyAwatts.2,250ispackscircuitdiskhardof
witheachSCUs,fourwithcabinetsideequipped
2,600dissipatespacks,circuitdiskhardofpairone

CDSU-Is)(fiveCDSC-IequippedfullyAwatts.
ACDSU-I).perwatts(455watts2275dissipates

dissipatesCDSU-IIs)(fourCDSC-IIequippedfully
CDSU-II).perwatts(600watts2400

AcronymsandAbbreviations

8.01 andabbreviationsthedefinessectionThis
practice.thisinusedacronyms

AdministrativeAnnouncementAAP
Processor

ModulationCodePulseAdaptiveADPCM

ControlGainAutomaticAGC

UnitArithmetic/LogicALU

RecognitionSpeechAutomaticASR

ModeDebugBackgroundBDM

Neill-ConcelmanBayonetBNC

MessageWarningBroadcastBWM

LogicTransceiverBackplaneBTL

UpdateAnnouncementCentralizedCAUS
System

Processor)(1BControllerCentralCC

CabinetServicesDataCustomCDSC

UnitServicesDataCustomCDSU

ProcessorSignalDigitalDSP
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