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Introduction1.

1.01 4ESSthedescribesdocumentThis  (PUB)BusUnitPeripheralSwitch-2000
included:isinformationfollowingThesystem.

PUBtheforoperationoftheoryawithalongdescriptionfunctionalandPhysical
frame(PUBB)BranchingBusUnitPeripheraltheandcabling

unitsperipheralSwitch4ESSwithinterfacesystemPUBtheofDescription

theirperformcircuitscontrolandsignalframePUBBthehowofDescription
functions

theirperformcircuitsalarmandpowerframePUBBthehowofDescription
functions

growthsystemPUB

requirementspowersystemPUB

philosophy.Maintenance

1.02 InterchangeSlotTimeeXpandedincorporatetoreissuedbeingisdocumentThis
changes.(4E24)3and21,ReleaseXTSI

1.03 labels.safetycontainnotdoesdocumentThis

1.04 Yourdocument.thisoncommentsyourwelcomesTechnologiesLucent
Lucentofusefulnessandqualitytheimprovinginusaidwillcomments

orin[maildocumentthisinprovidedFormFeedbacktheusePleasedocumentation.
(800-ServiceHot-LineCommentDocumentationLucentthecallor(910-727-3043)]fax

Carolina).Northin910-727-6681or334-0404

1.05 referencedallandappendixes,associateddocument,thisofcopiesAdditional
ToCenter.InformationCustomerLucentthefromorderedbemaydocuments

fromavailable1-80.80,INDFormmailshouldemployeesLucentmail,bycopiesorder
address:followingthetoCenter,InformationCustomerLucentthe

CenterInformationCustomerLucent
SectionEntryOrderAttention:

RoadFranklinN.2855
19901BoxO.P.

46219-1999IndianaIndianapolis,

NOTE:
eachCenter,InformationCustomerLucentthefromdocumentationorderingWhen

informationbillingrequiredallandidentifiedbemustUnit/DivisionBusinessLucent
provided.bemust
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followingtheofoneusingFridaythroughMondayphonebyplacedbealsomayOrders
numbers:

800-432-6600States:UnitedtheWithin

317-322-6484FAX:

documentationcompanytheirthroughordersprocessmustCompaniesOperatingBell
coordinator.

InformationCustomerthethroughprocessedbemustordersGovernmentFederal
Center.

1.06 wasdocumentthisininformationthethatensuretomadewaseffortEvery
tosubjectisinformationhowever,printing;oftimetheataccurateandcomplete

change.

1.07 CustomerSystemsNetworkLucentthebydevelopedwasdocumentThis
organization.ProductsInformationandTraining

General2.

Purpose

2.01 1Bthebetweeninformationcarriesthatfacilitytheis1)(FiguresystemPUBThe
isinformationThis(PUs).UnitsPeripheralSwitch4ESSvariousandProcessor

offunctionsotherandroutines,maintenanceprocessing,callcontroltoPUsthebyused
instructions,addresses,transmitscontrolcentralProcessor1BTheoffice.switchingthe

anddatareplyreceivesandunitsperipheralthetoinformationcontrolanddata,call
system.PUBtheviaunitsperipheralthefrominformationmaintenance

2.02 PUB,duplicatedtheandframePUBtheofconsistsprimarilysystemPUBThe
thefromroutedisPUBduplicatedprimaryThe1.PUBand0PUBdesignated
framePUBBthetoareaProcessor1Btheinframe(PPI)InterfacePeripheralProcessor

intoPUBprimarythebranchmayframePUBBThe2).(FigureareaSwitch4ESSthein
fromseriallyroutedisPUBduplicatedtheofbranchEachbranches.16ofmaximuma

ofmaximumaoffice,anInarea.Switch4ESStheinunitsperipheraltoframePUBBthe
units.peripheraltoroutedbemaybranches16

2Page 1998December
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PUWB
PUEAB
PURB
PUCB

PUBB
FRAME

BAY 0

PUWB
PUEAB

PUCB

PUWB
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PURB
PUCB
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PUCB
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H
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 (
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)

TO BTRs IN

PUEAB:

PUCB:

PURB:
PUWB:

PERIPHERAL UNIT ENABLE

PERIPHERAL UNIT CONTROL
BUS

PERIPHERAL UNIT REPLY BUS
PERIPHERAL UNIT WRITE BUS

PUEAB
PURB

PUB 1

PUB 0

P
H

E
R

IP
H

E
R

A
L

U
N

IT
 (

P
U

)

PUB BRANCH
LAST PU ON

LEGEND:NOTE: UP TO 16 PUB BRANCHES MAY LEAVE THE PUBB
FRAME AND GO TO PERIPHERAL UNITS

(NOTE)

(NOTE)

ADDRESS BUS

         1B
PROCESSOR

SystemBusUnitPeripheral1.Figure
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PERIPHERAL UNIT BUS
BRANCHING FRAME

T

V

W

L

M

R

K

E

F

G

H

D

A

B

C

BAY 0 - BUS 0

PUBB&L-A

PUBB&L-A

PUBB&L-A

UNIT 4

UNIT 3

PUBB&L-A
UNIT 2

UNIT 1

BUS LENGTH IS RESTRICTED TO 62
CABLE FEET OR LESS FROM CENTRAL

PERIPHERAL UNIT BUS BRANCHING
PERIPHERAL UNIT BUS BRANCHING

UNITS AS
REQUIRED

PERIPHERAL

PERIPHERAL
UNITS AS
REQUIRED

X

L

M

K

E

F

G

H

D

BAY 1 - BUS 1

A

B

C

450 CABLE FEET OR LESS FROM
PUBB FRAME TO PU’S, WITH UP
TO 50 INTERMEDIATE TAPOFFS
OR 750 CABLE FEET OR LESS

WITH UP TO TWO INTERMEDIATE
TAPOFFS.

BTR

PUBB&L-A

R
UNIT 3

PUBB&L-A
UNIT 2

UNIT 1
PUBB&L-A

PUBB&L-A
UNIT 4

T

V

W

X
BTR

FROM PUB FRAME TO PU’S,

PUB 0

PROCESSOR

BTR
PU
PUB
PUBB
PUBB&L-A

BUS TERMINATING RESISTOR
PERIPHERAL UNIT
PERIPHERAL UNIT BUS

AND LOOP-AROUND

PUB 1

NOTE: LEGEND:

(NOTE)

1B

CONTROLS THROUGH THE PUBB FRAME,
WITH UP TO SIX INTERMEDIATE TAPOFFS.

ArrangementBranchingBusUnitPeripheral2.Figure
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2.03 follows:asdesignatedgroupsfourintodividedeachare1PUBand0PUB

(PUEAB)BusAddressEnableUnitPeripheral
bitmodeainformation,addressenablecodedtransmittousedisPUEABThe—

synchronizationaorder,accompanyingtheofmodeoperationaltheindicateto
units.peripheralthetosignalsclocktwoandpulse,

(PUWB)BusWriteUnitPeripheral
parityanddata,writeinstructions,unitperipheraltransmittousedisPUWBThe—

units.peripheraltheto

(PURB)BusReplyUnitPeripheral
unitperipheralautonomousandinformationreplytransmittousedisPURBThe—

toresponseinProcessor1Bthetounitsperipheralthefromresponsesfailure
interrogations.andordersperipheral

(PUCB)BusControlUnitPeripheral
1BunderunitsperipheraltheinterrogateandpolltousedisPUCBThe—

control.Processor

2.04 requirecommunityperipheralSwitch4ESStheintypesframefollowingThe
system:PUBthetoaccess

FrameGroupTerminalSignalingInterofficeChannelCommon

FrameInput/Output

FrameProcessorInput/Output

FrameClockNetwork

FrameInterfaceDigital

FrameControl1ProcessorSignal

FrameControl2ProcessorSignal

FrameClockSystem

FrameSwitchingMultiplexedTime

FrameInterchangeSlotTime

FrameInterfaceVoiceband

TerminalSuppressorEcho

FrameInterfaceProcessorAttached

CabinetControllerCircuitService

Interchange.SlotTimeExpanded

CharacteristicsEquipment

2.05 ofchecksmaintenanceforprovidedareframePUBBtheincircuitsLoop-around
reside.theywhichinframetheofoutputsbranchedthetoupsystemPUBthe
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theofpositionsbitselectedinreceiveddatamode,loop-aroundtheinoperatingWhen
inProcessor1BthetoreturnedisframePUBBthebyPUCBandPUWB,PUEAB,

toreturnedisdataframe,PUBBtheofcasetheInPURB.theofpositionsbitdedicated
thechecktotransmitteddatathewithcomparedisdataThisProcessor.1Bthe

dataPURBAlloutputs.branchedframePUBBthetoupPUBtheofoperation
forinhibitedbemayProcessor1BthetoframePUBBthefromtransmission

frame.PUBBthewithincircuitclampmaintenancePURBabypurposesmaintenance

2.06 limitcharacteristicstransmissionsystemPUBandrequirementstimingSystem
andframe,PUBBtheandcontrolscentralthebetweenlengthbusmaximumthe

units.peripheraltheandframePUBBthe

PUBBthetocontrolcentralfromlengthbusmaximumthe2,FigureinillustratedAs
are"tapoffs"bustheseofFour"tapoffs."sixofmaximumawithfeetcable62isframe

tolimitedisframePUBBtheofbranchEachframe.PUBBequippedfullyabyrequired
ofmaximumawithfeetcable670toor"tapoffs"50ofmaximumawithfeetcable370
withidentifiedareframePUBBthewithassociatedbranchesPUB16The"tapoffs."two

theForX).W,V,T,R,M,L,K,H,G,F,E,D,C,B,(A,letterbranchbussuffixeda
G,E,C,A,branchesPUB"tapoffs,"ofnumberandlengthbranchcalculatingofpurpose

framethetouplengthbusor"tapoffs"framePUBBinternalnohaveWandT,M,K,
PUBHowever,branches.PUBtheofcablethetodirectlyattachwhichconnectorsmale

busofinchesfourand"tapoff"onerequireeachXandV,R,L,H,F,D,B,branches
loop-withconnectioninusedarebranchesbusthesesinceframePUBBawithinlength

circuitry.around

2.07 eachindriverscableandreceiverscableofconsiststhatcircuitryaccessBus
peripheraltheandsignalsPUBthebetweeninterfacetheprovidesunitperipheral

interfacetoemployedmethodstheillustrates3Figuresignals.logic1Binternalunits
driversCablePUB.theofleadssignalbalancedthetodriverscableandreceiverscable
arereceiverscablewhileleadssignalPUBtheacrossconnectedelementsshuntare

acrossbridgedresistorsBypassleads.signalbalancedthewithseriesinconnected
circuitplug-inreceivercablewhencontinuityPUBmaintain"tapoff"receivercableeach

eachofimpedancecharacteristic100-ohmThemaintenance.forremovedarepacks
theatinstalled(BTRs)ResistorsTerminatingBusbymaintainedispairleadsignalPUB

branch.PUBeachofunitperipherallast

DescriptionPhysical3.

3.01 asdividedisandsystemPUBtheofdescriptionphysicalaprovidespartThis
follows:

(J4A005A)FramePUBB

(J4A005AA)UnitPUBB&L-A

(J4A005AB)UnitControl
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(J4A005AD)UnitConverterPower

(J4A005AC)PanelFuse

(J1A053AA)UnitFilter

CablingPUBB

Growth.

Frame—J4A005A-1PUBB

3.02 frameThewide.inches4feet4andhighfeet7is4)(FigureframePUBBThe
and0baydesignatedbays,independentfunctionallybutidenticaltwoofconsists

respectively.1,PUBand0PUBwithassociatedfunctionallyare1bayand0Bay1.bay
following:theofconsistsframePUBBequippedfullyaofbayEach

units—(PUBB&L-A)loop-aroundandbranchingbusunitperipheralFour
J4A005AA-1

J4A005AB-1—unitcontrolOne

J4A005AC-1—panelfuseOne

J4A005AD-1—unitconverterpowerOne

J1A053AA-1.—unitfilterOne

apparatusoflocationtheandframeaonmountedsubassembliesoflocationThe
describedplannumberingcoordinatethebydeterminedaresubassemblyaonmounted

254-200-001,in DescriptionGeneralProcessor,1B .
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PU BUS

TWISTED PAIR CABLE)
(D8A CONNECTORIZED

CIRCUITCIRCUIT

LOOP-AROUND
UNIT

FROM CABLE
DRIVER

PERIPHERAL
UNIT BUS
BRANCHING
AND

TO CABLE
RECEIVER
CIRCUITS

PERIPHERAL UNITPUBB FRAME
INTERMEDIATE
PERIPHERAL UNITS

RECEIVER
CIRCUITS

TO CABLE

FROM CABLE
DRIVER

LAST PERIPHERAL
UNIT ON BRANCH

REPRESENTS

REPRESENTS ONE

EITHER THE PUEAB,
PUWB OR PUCB

BYPASS RESISTOR BYPASS RESISTOR

BTR

BTR

ONE BIT TWISTED
PAIR OF THE
PURB

BIT TWISTED PAIR OF

DiagramInterfaceBusUnitPeripheral3.Figure
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08

10

20

30

42

54

58

70

82

(SPACE)

J4A005AD-1
POWER CONVERTER UNIT

(SPACE)

FUSE PANEL J4A005AC-1

(SPACE)

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

BAY 1

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

CONTROL UNIT J4A005AB-1

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

06
FUSE PANEL J4A005AC-1

J1A053AA-1
FILTER UNIT

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

BAY 0

J4A005AD-1
POWER CONVERTER UNIT

(SPACE)

CONTROL UNIT J4A005AB-1

J4A005AA-1
LOOP-AROUND UNIT
BRANCHING AND
PERIPHERAL UNIT BUS

J1A053AA-1
FILTER UNIT

IdentificationJ4A005A—EquipmentFrameBranchingBusUnitPeripheral4.Figure
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Unit—(PUBB&L-A)AroundLoopandPUBB
J4A005AA-1

3.03 asupportingplatemounting1-footby2-inch2-footaisunitPUBB&L-AThe
packscircuitplug-inandhousings,apparatusnineboard,wiringprintedmultilayer

types:followingtheof

receiversCable

driversCable

circuitsBranch-in

circuitsBranch-out

circuits.Loop-around

aprovidesunitEach ratiobranching1:2 or0PUBofratio)(expansion-concentration
firsttheinpackcircuitadditionalonepluspackscircuit50withequippedwhen1PUB

aforwiredisuniteachHowever,bay.eachofunit ratiobranching1:4 1:4The.
circuit26additionalanwithequippedisunitthewhenimplementedisratiobranching

atunitsPUBB&L-AeightofmaximumawithequippedbemayframePUBBApacks.
terminatingBus130.and030,142,042,158,058,170,070,locationsequipment

inunitPUBB&L-Alasttheoninstalledareframe,PPIthewithsuppliedinitiallyresistors,
All2).(FigureProcessor1Bthefrom1)PUBor0(PUBPUBprimarythewithseries
withterminatedbealsomustunitPUBB&L-AeachofbranchesoutputPUBequipped

peripherallasttheatinstalledareunit,PUBB&L-AthewithsuppliedBTRs,TheseBTRs.
arebranchesoutputPUBunusedbutEquippedbranch.outputPUBeachonunit

Oneunit.PUBB&L-AtheatBTRswithterminated FB152 theininstalledpack,circuit
ATableindicator.lampalarmanwithequippedisbay,eachofunitPUBB&L-Ainitial

indicator.lampalarmunitPUBB&L-Atheoffunctionsthedescribes

10Page 1998December
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IndicatorsandControlsFrameBranchingBusUnitPeripheralA.Table

Control/IndicatorAssembly
EQPT

NO.POS
FunctionTypeName(VERT)Name

254-200-001toRefer154054,SwitchPower
functionandidentificationfor--KS-20738

andcontrolsswitchpowerof
indicators.

aindicateslighted,WhenLamp112,012,DC-DC3V
(PA)AlarmPowerconverterIndicator-117017,Converters

condition.(FA)AlarmFuseor(Red)
aindicatesLighted,WhenLamp172072,12V

alarmsupplyreferenceIndicatorReference
condition).alarm(fuse(Red)-Supply

(FB152
Pack)Circuit

fusefromprotrudingWhenPlasticand+24V106006,PanelFuse
blownaindicatesholder,Indicator+140

fuse.

Unit—J4A005AB-1Control

3.04 verticalatmountedunitcontrolawithequippedisframePUBBtheofbayEach
switch,powerL4KS-20738,aofconsists5)(FigureunitcontrolThe54.location

testandalarm,control,powerprovidesunitEachstrips.terminaltwoandrelays,
isassemblyjack(TTY)teletypewriterandtelephoneAbay.associatedtheforfunctions

switchpowertheoffunctionandIdentificationonly.unitcontrol0baytheonprovided
254-200-001,indescribedareindicatorsandcontrols GeneralProcessor,1B

Description.
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LEGEND:

* REPLACE WITH "0" FOR BAY 0 AND "1" FOR BAY 1
- POWER SWITCH MONITOR
- OUT OF SERVICE
- ACKNOWLEDGE
- NON-POWER ALARM
- CONVERTER POWER ALARM
- CONVERTER FUSE ALARM
- TEST
- REQUEST OUT OF SERVICE

PSM
OST
AKT
NPA
CPA
CFA
TST
ROS

KS-20738, L4
POWER SWITCH

MOUNTED ON REAR
TERMINAL STRIP

CFA RELAY

CPA RELAY

NPA RELAYTERMINAL STRIP

ROS TST RELAY

AKT OST RELAY

PSM RELAY

OS

(BAY 0 ONLY)
ASSEMBLY
JACK PANEL

08 12 16 20 24 28 32 36 40 4404

SP

TEL

TTY B

* 54

* 58 TTY A

TEST

ON

ACK

NORM
OFF

OFF
OFF
PWR

IdentificationJ4A005AB-1—EquipmentUnitControl5.Figure

Unit—J4A005AD-1ConverterPower

3.05 atmountedunit,converterpowerawithequippedisframePUBBtheofbayEach
DC-to-DC3Vplug-in12forhousingprovidesunitThis10.locationvertical

are(J87407A)convertersDC-to-DC3V/4AThree6.Figureinshownasconverters
3VEachequipped.isframePUBBthewhichwithunitPUBB&L-Aeachforrequired

offunctionsthedescribesATablelamp.alarmanwithequippedisconverterDC-to-DC
indicator.lampalarmunitconverterpowerthe

12Page 1998December



1Issue234-310-010,PracticesTechnologiesLucent

+140V TO +3V DC-DC CONVERTERS - J87407A

* 10

* 20

* REPLACE WITH "0" FOR BAY 0 AND "1" FOR BAY 1

AREA NOT EQUIPPED

443322110

LEGEND:

IdentificationJ4A005AD-1—EquipmentUnitConverterPower6.Figure

Panel—J4A005AC-1Fuse

3.06 atmounted7)(FigurepanelfuseawithequippedisframePUBBtheofbayEach
alarmfuse+140Voneblocks,fusefourofconsistsunitThis06.locationvertical

and+24VBothrelay.alarmfuse+140Vthewithassociatedresistorstwoandrelay,
provided.arecircuitsalarmfuseandfusing+140V

Unit—J1A053AA-1Filter

3.07 filterJ1A053AA-1awithequippedisframePUBBtheofbayeachofbaseThe
theto+24VswitchedprovidetorelayawithequippedisunitfilterEachunit.

volts.+24unswitchedandswitchedbothforprovidedisFilteringpanel.fuseassociated

1998December 13Page
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443322110

* 06

FUSE BLOCKS

* FA1 FUSE ALARM RELAY

(MOUNTED ON REAR)
RESISTOR ASSEMBLIES

* REPLACE WITH "0" FOR BAY 0 AND "1" FOR BAY 1

* 08

IdentificationJ4A005AC-1—EquipmentPanelFuse7.Figure

CablingPUBB

3.08 Eachcabling.PUBSwitch4ESSallforutilizedarecablesconnectorizedD8A
transmissionaprovidewhichpairsconductortwistedeightcontainscableD8A

(2femaleawithendsbothatterminatediscableEachinformation.ofbitseightforpath
pinsofquadrantoneontodirectlypluggedbemaywhichconnectorpin-chucks)10rows,

PUBSwitch4ESSallbyutilized8)(Figureconnectorpin)(1A-82947Caofreartheon
Switch4ESStheinusedpackscircuitreceivercableanddriverCablecircuits.access

bits.buseightforcircuitrythecontainandconnector947Cawithmateeach

3.09 0groupdesignatedcables,D8Atwelveofcomposedeachare1PUBand0PUB
(TablegroupingsfunctionalfourintoorganizedisPUBEach11.groupthrough

codenameunitperipheralthecarrieswhichcablesD8AtwoofconsistsPUEABTheB).
and(IOCH)HighClockInput/OutputantoadditioninProcessor,1Bthefrom

PURBTheframe.input/outputtheforsignalclock(IOCL)LowClockInput/Output
Processor1Bthetoinformationreplycarrywhichbits)(32cablesD8Afourofconsists

carriesPUCBtheanddatawritecarriesPUWBTheused).notareleadssignal(three
is36bitPUWBTheunits.peripheralthetoProcessor1Bthefromsignalspolling
ThePUWB.theofpartfunctionalanotisandbitsync""maintenanceaasidentified

testtriggertopulsesynccontrolledsoftwareaasfunctionsbitsync""maintenance
bitPUWBThepersonnel.maintenancebyrequiredwhenframesvariousatequipment

Switch.4ESSthebyusednotis37
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CONNECTOR PINS
EXTEND THROUGH
CIRCUIT BOARD

CIRCUIT BOARD

REAR VIEW

GND PWR

0123

15
14
13
12
11
10
GD
09
08
07
06
05
04
03
02
01
00

GND

17
16

PWR

FRONT VIEW

19
18

SLIDES IN HERE
CIRCUIT PACK

ConnectorPin)(1A-82947CType8.Figure
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whichframe,interfacebandforcetheexceptframesapplicablealltoroutedarePUB1
theviainstalledarebranchspecificaofbusesAllPUCB.andPURBtheonlyutilizes

thattoassignedunitsperipheralallinterconnectseriallytoofficeanthroughroutesame
frames,controlprocessorsignalbasetwotheservewhichbranches,PUBThebranch.

first.framesthesetoroutedbemust

Growth

3.11 whichunitsperipheraladditionalwithequippedbemayofficeSwitch4ESSA
"tapoff"maximumandlengthcableWheresystem.PUBthetoaccessrequire

tocablingadditionalrequireonlymaygrowthsystemPUBexceeded,notarerestrictions
from1PUBand0PUBofExtensionbranches.1PUBand0PUBexistingtheextend

tocablesD8Aadditional24ofinstallationrequiresbranchaonunitperipherallastthe
Aunit.growththeatBTRstheofreinstallationwithalongunit,peripheralgrowththe

1PUBand0PUBexistinganwithinconnectedseriallybemayunitperipheralgrowth
serialTheunit.peripheraladjacenteachtocablesD8A24ofinstallationbybranch

systemPUBtheSincemaintained.bemustbranchPUBeachofroutingandconnection
whenmaintainedbemust1PUBand0PUBofduplicitythereliability,forduplicatedis

required.arecablingand/orequipmentsystemPUBadditional

3.12 eachofequipageMinimumoffice.Switch4ESSainframePUBBoneisThere
1:2aforequippedunitAroundLoopandPUBBoneofconsistsbayframePUBB

eachofratiobranching1:4Thesubassemblies.supportingtheandratiobranching
PUBBTheBTRs.andpackscircuitadditionalwithimplementedbemayunitPUBB&L-A

twoofincrementsbybranchesPUBadditionalprovidetoequippedfurtherbemayframe
baysframePUBBtwoThebay.perbranches16ofmaximumatoupbay,perbranches

growthframePUBBredundancy.systemPUBmaintaintoequippedidenticallybemust
circuitand/orunitsPUBB&L-Aadditionalwithbayeachequippingbyaccomplishedis

PUBprimaryThefuses.andconvertersDC-to-DC+3Vrequiredthewithtogetherpacks
areleadssignalpointpulseselectmappingloop-aroundtheand1PUBand0

bay.eachinequippedunitPUBB&L-AlasttheatBTRswithterminated

3.13 1PUBand0PUBprimarythecomprisingcablesD8A24thetoadditionIn
arecablesD8Afourframe,PUBBtheandframePPIProcessor1Bthebetween
thetosignalscontrolmappingloop-aroundandenableloop-aroundprovidetorequired

PUBforduplicatedareleadssignalThesebay.eachinequippedunitPUBB&L-Ainitial
1BtheofcontrolcentraleitherbyunitsPUBB&L-Atheofcontrolprovideto1PUBand0

signalsenableloop-aroundapplytorequiredarecablesD8AadditionalTwoProcessor.
cablesD8AadditionalFourteenframe.PPIthefromunitPUBB&L-Aadditionaleachto
selectmappingloop-aroundtheandPUBprimarytheofextensiontheforrequiredare
PUBTheunit.growthatobayeachinequippedunitPUBB&L-Alastthefromsignals
4ESSthetoextendedorBTRswithterminatedeitherareunitgrowtheachofbranches

cables.D8A12withcommunityperipheralSwitch
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DescriptionFunctional4.

4.01 asdividedisandsystemPUBtheofoperationfunctionalthedescribespartThis
follows:

functions:PUB ofgroupsbusfourtheoffunctionsandpurposetheDescribes
PUBeach

functions:framePUBB offunctionsbasicandinterfacesystemtheDescribes
framePUBBthe

polling:expandedframePUBB pollingexpandedframePUBBtheDescribes
capability

functions:unitPUBB&L-A providedfunctionsbasicandpurposetheDescribes
unit.thisby

FunctionsBusUnitPeripheral

4.02 conveytopathtransmissionaprovidessystemPUBduplicatedtheofPUBEach
variousandProcessor1Bthebetweenformparallelininformationdigital

1PUBand0PUBBothcommunity.peripheralSwitch4ESStheinunitsperipheral
functionsThePUCB.andPURB,PUWB,PUEAB,designatedgroupsbusfourofconsist

paragraphs.followingtheindescribedaregroupsbusfourtheseof

4.03 The PUEAB Processor.1Bthefromtransmittedbits16ofconsistsgroup
member.andtypeunitperipheralspecificaaddresstousedarebitsFourteen

(M-bit)bitmodea(K-code),addressenablecodedbit12aofconsistsinformationThis
overtransmittedorderperipheralaccompanyingtheofmodetheindicatetousedisthat

K-codetheupmakethatbits12Thebit.pulsesynchronizationaandPUWB,the
peripheraltheidentifytobits7andtypeunitperipheraltheidentifytobits5ofconsists

ofmembers128andtypesunitperipheral32ofmaximumaTherefore,member.unit
justtransmittedispulsesynchronizationTheaddressed.uniquelybemaytypeeach
twoThesystem.PUBtheonunitsperipheralallalerttoM-bitandK-codethetoprior

input/outputthein(IOUs)UnitsInput/Outputthetosignalsclockconveyleadsremaining
frame.

4.04 The PUWB 1BthefromtransmittedarebitsThirty-eightbits.40ofconsistsgroup
Thistransmitted.areM-bitandK-codePUEABthetimesametheatProcessor

writeandcodeoperationunit(peripheralorderperipheralbit36aofconsistsinformation
andeventheoverProcessor1BthebygeneratedisParitybits.paritytwoanddata)

bitparityOneorder.peripheralbit36theandK-codePUEABtheofbitsodd-numbered
theovergeneratedisbitparityothertheandbitseven-numberedtheovergeneratedis

is36bitPUWBTheparity.interleavedcalledismethodparityThisbits.odd-numbered
4ESSthebyusedoperationallynotisandbitsyncmaintenancecontrolledsoftwarea

used.notis37bitPUWBtheaddition,InSwitch.
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4.05 The PURB informationreplyconveybitsTwenty-sixbits.32ofconsistsgroup
atoresponseinbecanreplyTheProcessor.1Bthetounitperipheralafrom

interrogationmaintenanceatoresponseinorPUWB,theoverreceivedorderperipheral
replyTheprocessor.signaltheviaordirectlyProcessor1Bthefromreceived

thebygenerated(PURB)bitparityoddanbits,data24ofconsistsinformation
all-seems-wellunit[peripheralbitoneandbits,data24theoverunitperipheral

theindicatesresponseASWThe(ASW).all-seems-welldesignated(PUASW)]
Peripheral[AutonomousbitsPURBThreeorder.peripheralaofexecutionsuccessful

Autonomousand(APUT),TroubleUnitPeripheralAutonomous(APUF),FailureUnit
indicatortroubleunitperipheralautonomousconvey(APUB)]BaseUnitPeripheral

1BthebyinterrogationtoresponseinProcessor1BthetoPUCBtheviasignals
Switch.4ESStheinusednotarebitsPURBThreeProcessor.

4.06 The PUCB 1Bthebytransmittedbitsinterrogationeightofconsistsgroup
peripheralautonomoustheinterrogatetousedarebitstheseofThreeProcessor.

(groupunitperipheralthedeterminetoandresponsesindicatortroublepossibleforunits
signalthepolltousedarebitsPUCBFourresponding.number)memberand

andreportsforIOUsthepollsbitPUCBremainingThebuffers.outputfourprocessors
signalsinterrogationtoresponseinsignals,replyunitperipheralAllservice.forrequest

PURB.theoverProcessor1BthetotransmittedarePUCB,theoverreceived

4.07 system:PUBthebyprovidedarecommunicationofmethodsThree

PUEABtheviaenablingCoded

PUCBtheviainterrogationunitPeripheral

1BthefromdirectlyorprocessorsignaltheviasignalsaccessMaintenance
Processor.

itsbetweenconditionmatchadetectsitwhenrespondsunitperipheralenabledcodedA
responseASWAnPUEAB.theonreceivedK-codetheandK-codehard-wiredinternal

inPURBtheonProcessor1Bthetoreturnedareinformationreplyapplicable,ifand,
theonreceiveddatainstructionaccompanyingtheandK-codePUEABthetoresponse

alltoPUCBtheonProcessor1BthebybroadcastaresignalsInterrogationPUWB.
bitdesignatedinsignalsreplyidentifyingreturnmaywhichunitsperipheralautonomous

peripheralautonomousthreetheonsignalsindicatortroubleorPURBtheofpositions
theontransmittedisinformationreplyMaintenancePURB.theofleadstroubleunit
fromreceivedsignalaccessmaintenanceatoresponseinunitperipheralabyPURB

framePUBBequippedfullyTheprocessor.signaltheviaordirectlyProcessor1Bthe
1Bthefrom1PUBand0PUBprimarythebranchtorequiredequipmenttheprovides

peripheralalltoseriallyroutedarebranchesduplicatedThebranches.16intoProcessor
framePUBBThePUB.thetoaccessrequirethatoffice,Switch4ESStheinunits,

0Bay1.bayand0baydesignatedbays,independentfunctionallytwoofconsists
toonewithequippedbemaybayEach1.PUBbranches1bayand0,PUBbranches

forprovidedarecircuitsclampPURBandtestLoop-aroundunits.PUBB&L-Afour
controlledarefeaturesTheseisolation.faultsystemandPUBtheofchecksdiagnostic

powerSupportiveframe.PPIthefromleadspointpulseviaProcessor1Btheby
frameandunitsPUBB&L-Atheforvoltagesoperatingprovidesbayeachinequipment

system.alarmofficethetoalarms
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PollingExpandedFramePUBB

4.08 buffercontrolcentraltheexpandsoptionpollingexpandedframePUBBThe
SlotTimeeXpanded(DIF),FrameInterfaceDigitaltheofcapabilitypolling

K-DIF-E1includetobuffers(SCC)ControllerCircuitServiceand(XTSI)Interchange
branchPUBoneonallowedisoptionThis7.through0SCSand31,through24codes
DIFframes,TSI-BtorestrictedisbuspollingexpandedThisoffice.Switch4ESSper

through0K-codeswithcabinetsSCS31,through24K-codeswithFramesDIF-E1and
Expanded31.through24numbersmemberSPpseudowithcabinetsXTSIand7,

PUBB&L-AtheinbranchPUBunusedpresentlyaonimplementedbeonlycanpolling
unusedanIfframe.PUBBtheofbaysbothinwiredandequippedcommonlyisthatunit

theofbaysbothininstalledbemustunitPUBB&L-Anewaavailable,notisbranchPUB
branch.anothertoPU’smovingbyunloadedbemustbranchexistinganorframePUBB

4.09 rules.assignmentDIFexistingfollowrulesassignmentbranchPUBBXTSIThe
trunkingODAfornumbermemberSP/DIFpseudoaassignedalreadyisXTSIAn

PUBBassigntousedbeshouldnumbermemberSP/DIFpseudoThispurposes.
beshould23to2numbermemberSP/DIFpseudoawithXTSIAnyrouting.branch

numbermemberSP/DIFpseudoawithXTSIAnybranch.PUBBnormalatoattached
alreadythatbranchPollingExtendingexistingthetoattachedbeshould31through24

frames.SCSaswellasrangenumbermembersametheinDIFtheserves
existingtheaslongasneedednotisbranchesusagerestrictedornewtoAssignments

followed.arerulesSP/DIFpseudo

4.10 available,anytoappliedbecancapabilitypollingexpandedframePUBBThe
Theframe.PUBBtheinbaysbothtocommonisthatbranchPUBunused

Thebranch.selectedtheonaffectedbusonlytheis(PUCB)BusControlUnitPeripheral
and(PUEAB)BusAddressEnableUnitPeripheral(PUWB),BusWriteUnitPeripheral

thebyunchangedremainsbranchselectedtheof(PURB)BusReplyUnitPeripheral
capability.pollingexpanded

4.11 andXTSIand0-7,SCSincludetopollingbuffercontrolcentraltheexpandTo
leadsofpairsfourofsetseparatea31,through24numbersmemberDIF-E1

fromextendedbemustdigit)Pollandseizure,Pollpriority,lowPollpriority,high(Poll
originaltheofplaceinconnectedandframe(PPI)InterfacePeripheralProcessorthe

PUCBThisbay.PUBBeachinbranchPUBselectedtheofPUCBtheonleadspolling
framesDIF-E1andXTSItodedicatedarePURBandPUEAB,PUWB,associatedand

onareframesDIFtheonpollingexpandedthetoReplies31.through24K-codeswith
(PURB).BusReplyUnitPeripheraltheof0-7bits

4.12 option.pollingexpandedframePUBBtheuses(SCS)SystemCircuitServiceThe
expandedthewitharrangedPUBBthetoaccessrequiresSCStheofSCCThe
optionpollingexpandedThebuffers.SCC’stheofpollingallowtocapabilitypolling

leadsofpairsfourextendingbycapabilitiespollingbufferControl’sCentraltheexpands
Processorthefromdigit)Pollandseizure,Pollpriority,lowPollpriority,high(Poll

originaltheofplaceinleadstheseconnectingandframe(PPI)InterfacePeripheral
However,bay.PUBBeachinbranchPUBBselectedtheofPUCBtheonleadspolling

SCCTheDigit.PollandPriorityLowPollbuffers,fourtheseoftwousesonlySCCthe
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expandedthetoRepliesbuffers.twoothertheforempty)(buffer"1"areturnsalways
PURB.theof8-15bitsonareSCCstheonpolling

4.13 lengthbranchallbyabidmustpollingexpandedforselectedbranchPUBThe
lengthbranchmaximumThebranch.PUBotheranyasspecificationstap-offand

islengthbranchActualtap-offs.twowithfeet670ortap-offs50withfeet370is
connectorizedallofdistancesconnectortoconnectortheofsumthebydetermined

plusbranchPUBtheonSCSorunitperipherallastthetoframePUBBthefromcables
awithintap-offsbranchbusmultiplebycreatedwiringbusintraframeadditionalany

branch.bustheonunitperipheral

FunctionsUnitPUBB&L-A

4.14 0/bayPUBonbasedbewilldiscussionthisidentical,are1PUBand0PUBSince
0PUBofbranchesidenticalfourprovides0bayofunitPUBB&L-AEachonly.0
1.unitwithstartingunits,PUBB&L-Afourthetoseriallyconnectedis0PUB9).(Figure

butEquippedbay.theinequippedunitlasttheatBTRswithterminatedisbusThis
withterminatedbealsomustunitPUBB&L-AthefromoutputbranchesPUBunused

BTRs.
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1. SINCE THE CIRCUITRY FOR PUB 0 (BAY 0) IS IDENTICAL TO

2. BRANCHES B THROUGH X ARE THE SAME AS BRANCH A.

PUB 0 (NOTE 1)

(NOTE 2)

NOTES:

PUB 0

PUB 0

PUB 0

PUB 0

BRANCH X

BRANCH W

BRANCH V

BRANCH T

BRANCH R

BRANCH M

BRANCH L

BRANCH K

FRAME
INTERFACE
PERIPHERAL
PROCESSOR
FROM
AND
TO

UNITS
PERIPHERAL
FROM
AND
TO

MAINTENANCE

LOOP-AROUND
MAPPING SELECT

CLAMP CONTROLS

BRANCH B

BRANCH D

PUCB

PURB

PUWB

PUEAB

BRANCH A

BRANCH C

BRANCH H

BRANCH G

BRANCH F

BRANCH E

    THE CIRCUITRY FOR PUB 1 (BAY 1), ONLY PUB 0 IS SHOWN.

PERIPHERAL UNIT

UNIT 2

UNIT 3

UNIT 4

PUB 0

PULSE POINT
LOOP-AROUND ENABLE

AND LOOP-AROUND
BUS BRANCHING

PERIPHERAL UNIT

PUB 0

PULSE POINT
LOOP-AROUND ENABLE

LOOP-AROUND MAPPING SELECT

MAINTENANCE CLAMP CONTROLS

AND LOOP-AROUND
BUS BRANCHING

PERIPHERAL UNIT

PULSE POINT
LOOP-AROUND ENABLE

LOOP-AROUND MAPPING SELECT

MAINTENANCE CLAMP CONTROLS

PUB 0

AND LOOP-AROUND
BUS BRANCHING

PERIPHERAL UNIT

CONTROL PULSE POINTS
MAINTENANCE CLAMP

PULSE POINT
LOOP-AROUND ENABLE

SELECT PULSE POINT
LOOP-AROUND MAPPING 

LOOP-AROUND MAPPING SELECT

MAINTENANCE CLAMP CONTROLS

PUB 0

PUCB

PURB

PUWB

PUEAB

RESISTORS
POINT TERMINATING

BUS AND PULSE

UNIT 1
AND LOOP-AROUND

BUS BRANCHING

0)(BayFrameBranchingBusUnitPeripheral9.Figure

4.15 tocircuitryloop-aroundprovidesframePUBBthewithinunitPUBB&L-AEach
PUWB,PUEAB,primarytheonreceiveddatathereturnandregisterselectively

aprovidesfunctionloop-aroundThePURB.theonProcessor1BthetobackPUCBand
theofsideoutputtheandcontrolcentralthebetweenPUBtheofcheckmaintenance

22Page 1998December



1Issue234-310-010,PracticesTechnologiesLucent

branch-in/branch-outandreceivers,cabledrivers,cabletheincludingframePUBB
loop-viacontrolledaretestsLoop-aroundunit.PUBB&L-Atheincontainedcircuitry
loop-connectedseriallyandunit,PUBB&L-Aeachtodedicatedleadsenablearound

toconnectedareleadsselectmappingloop-aroundTheleads.selectmappingaround
bay.eachinequippedunitlasttheatBTRswithterminatedbemustandunitfirstthe
loop-andenableloop-aroundreceiveframePUBBthewithincircuitsloop-aroundThe

1Btheincontrolscentralduplicatedtheofeitherfromsignalsselectmappingaround
theonreturnedandPUBoneontransmittedbecannotpatternsbitHowever,Processor.

loop-theandsignalsenableloop-aroundtheprovidescontrolcentralThePUB.other
signals.selectmappingaround

4.16 isframePUBBtheinequippedunitsPUBB&L-AallofclampmaintenanceA
loop-aroundandbranchesPURBassociatedtheonsignalspreventtoprovided

ThisProcessor.1BthetoPURBprimarysingletheontransmittedbeingfromcircuits
byinitiatedtransmission,incomingerroneousstoptoactivatedisfeaturemaintenance

seriallytwobycontrolledisfeatureclampmaintenanceTheconditions.faultexternal
clamp)maintenanceclearandclampmaintenance(setleadspointpulseconnected

PPIthefromconnectedareleadsTheseProcessor.1Btheincontrolcentraleachfrom
unitlasttheatBTRswithterminatedbemustandunitPUBB&L-Afirstthetoframe

bay.theinequipped

OperationofTheory5.

5.01 ininformationdigitalconveytopathtransmissionaprovidessystemPUBThe
4ESStheinunitsperipheralvariousandProcessor1Bthebetweenformparallel

andaddress,unitperipheralorders,Peripheralcommunity.peripheralSwitch
programsstoredfromsystemPUBtheovertransmittedaresignalsinterrogation

tosystemPUBtheovertransmittedisinformationReplyProcessor.1Btheinresident
issystemPUBTheinterrogations.andordersthesetoresponseinProcessor1Bthe

PUBtheThus,control.Processor1Bunderchannelcommunicationaasonlyutilized
simpletheforexceptinformationdigitalprocessorcontrol,generate,cannotsystem

orders.loop-around

(SD-4A019-01)FramePUBB

5.02 functionallybutequippedidenticallytwoofconsistsframePUBBThe
twoperformsframePUBBThe1.bayand0baydesignatedbays,independent

functions:primary

16ofmaximumainto1PUBand0PUBconcentrates)and(expandsBranches
PUBeachofbranches

thetocontrolcentralfromelementsbusactivealloftestmaintenanceaProvides
frame.PUBBtheofoutput
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Sincerespectively.1,PUBand0PUBwithassociatedfunctionallyare1bayand0Bay
0.bayforcircuitrytheononlybasedisdiscussionthisidentical,arebaysboth

InterfaceFramePUBBA.

5.03 whichunitsPUBB&L-AfourtoupwithequippedbemayframePUBBtheof0Bay
branches.16ofmaximumaintoframePPIthefrom0PUBprimarythebranch

PUWB,PUEAB,The4.unitthrough1unitdesignatedareunitsPUBB&L-AfourThe
PUBB&L-eachtoconnectedseriallyare0PUBcomprisethatbusesPURBandPUCB,

branchesfourofmaximumainto0PUBbranches1Unit1.unitwithstartingunit,A
toequippedbemayunitPUBB&L-AsucceedingEachD.andC,B,A,designated

0.PUBofbranchesadditionalfourprovide

5.04 loop-aroundandselectmappingloop-arounddesignatedsignalspointPulse
PUBduringcircuitsloop-aroundcontroltounitsPUBB&L-Atoroutedareenable

loop-aroundreceiveframePUBBtheincontainedunitsPUBB&L-Atest.maintenance
loop-aroundThecontrol.centralfromsignalsselectmappingloop-aroundandenable

unitwithstartingunit,PUBB&L-Aeachtoconnectedseriallyaresignalsselectmapping
PUBB&L-Adedicatedtheirtodirectlyconnectedaresignalsenableloop-aroundThe1.

twoeveryforoneunit,PUBB&L-Aeachinprovidedarecircuitsloop-aroundTwounit.
centraleitherbyenabledbemaycircuitloop-aroundappropriateThebranches.PUB

Loop-circuit.eachtodedicatedsignalenableloop-aroundduplicatedaviacontrol
bitthreeofonemappings,bitfourofoneregisteringbyimplementedaretestsaround
thegatingandPUCB;andPUWB,PUEAB,theoverreceivedzeroslogicallorgroups

fourofOneProcessor.1BthetobackPURB,theontozerosallorbitsselected
controlcentraleitherbyframePUBBtheinunitsPUBB&L-Aforselectedismappings

mapping,bitselectedThesignals.selectmappingloop-aroundduplicatedfourvia
dedicatedtheofcontrolbyPURBtheontogatediscircuits,loop-aroundallinregistered

circuit.loop-arounddesiredthetosignalenableloop-around

5.05 allowtoprovidedisbaytheinunitsPUBB&L-AallofclampmaintenanceA
Processor.1BthetoPURBtheovertransmissiondatapreventtocontrolcentral

externalbyinitiatedtransmission,incomingerroneousstoptoactivatedisfeatureThis
leadspointpulsetwobycontrolledisfeatureclampmaintenanceTheconditions.fault

andclampmaintenancesetdesignatedProcessor,1Btheincontrolcentraleachfrom
unit,PUBB&L-AeachtoconnectedseriallyareleadsTheseclamp.maintenanceclear

1.unitwithstarting

ResistorsTerminatingPointPulseandPUBB.

5.06 onmountedBTRs,100-ohmwithterminatedaresignalspointpulseandPUBAll
select,mappingloop-around0,PUBconnectedseriallyTheconnectors.plug-on

lasttheofoutputtheatBTRswithterminatedaresignalsclampmaintenanceand
withterminatedaresignalsenableloop-aroundThe0.bayinequippedunitPUBB&L-A
ateitherBTRswithterminatedarebranches0PUBAllunit.PUBB&L-AeachatBTRs

theatbranches,equippedbutunusedfororbrancheachonunitperipherallastthe
unit.PUBB&L-A
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(SD-4A038-01)UnitPUBB&L-A

5.07 primarythebranch-outtorequiredcircuitrytheofconsistsunitPUBB&L-AThe
andbranchesoutputfourortwointoPUCBandPUWB,PUEAB,1)or(0PUB

PUBB&L-AEachPUB.primarythetobranchesPURBassociatedfourortwobranch-in
thereturnandregisterselectivelytorequiredcircuitryloop-aroundtheprovidesalsounit

onProcessor1BthetobackPUCBandPUWB,PUEAB,primarytheonreceiveddata
torequiredisfeaturetestloop-aroundThetests.maintenancePUBduringPURBthe

seriesinarecircuitsbranchingthesinceunitPUBB&L-Aeachofelementsactivealltest
peripheralSwitch4ESStheandProcessor1Bthebetweenflowinformationthewith

theimplementtocircuitryincludesunitPUBB&L-Aeachaddition,Incommunity.
feature.clampmaintenance

CircuitBranch-OutPUBA.

5.08 routedseriallyisPUBprimarytheofPUCBandPUWB,PUEAB,theofbitEach
unit,PUBB&L-Aeachofbit)eachfor(onereceivercableaofinputthethrough

lasttheofoutputtheatBTRawithterminatedisbitstheseofEach1.unitwithstarting
branch-torequiredcircuitrytheillustrates10Figurebay.aininstalledunitPUBB&L-A

outputtwofordrivetheprovidedriverscabletwotheofEachbits.theseofeachout
loop-aroundthefor"tapoff"receivercableathroughroutediswhichofonebranches,

feature.test

CircuitBranch-InPUBB.

5.09 branched-inisunitPUBB&L-AeachenteringbranchesPURBfourondataReply
framePUBBthewithinunitsPUBB&L-APURB.oneformto(concentrated)
throughroutedisPURBprimaryThePURB.primarytheformtoPURBsconcentrate

thewithstartingframe,PPIthetothenandframePUBBthewithinunitPUBB&L-Aeach
lasttheatBTRawithterminatedisbitPURBprimaryEachbay.aininstalledunitlast
ofeachbranch-intorequiredcircuitrytheillustrates11Figurebay.aininstalledunit

PURBtwobranch-intoservereceiverscableshunt-typetwotheofEachbits.these
loop-ofreturnfordrivercableaofoutputtheviaroutediswhichofonebranches,input

diodeawithterminatedisreceivers,cabletwotheofoutput,Thedata.testaround
requireddrivercablesinglethetodrivetheprovidewhichgatefan-inandboardclipping

replybalancedtheacrossconnectedshuntisoutputdrivercableThebit.replyeachfor
pulse-controlledsingleaincludesalsocircuitfan-inThePURB.theofleadssignalbit

PURBprimarythetoinputsallinhibittosetbemaywhichflip-flopclampmaintenance
drivers.cable

Loop-D&CBranchandB&ABranchPUBC.
CircuitAround

5.10 Eachunit.PUBB&L-Aeachinprovidedarecircuitsloop-aroundindependentTwo
fourtheoftwofromreceiveddataofbits24registerselectivelytoservescircuit

branch-intheviadataregisteredthereturnandD)&CorB&(AbranchesoutputPUB
1BthebyenabledindependentlybemaycircuitEitherProcessor.1Bthetocircuit
areD&CbranchandB&Abranchforcircuitryloop-aroundtheSinceProcessor.
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described.bewillB&Abranchonlyidentical,

5.11 outputgatedawithregisterloop-aroundbit24acontainscircuitloop-aroundThe
twointodividedisB&Abranchforcircuitryloop-aroundThedrivers.cableto
branchoutputPUBofbitEach12.Figureinillustratediswhichofonesections,identical

viaregisterbit24theofbitdedicatedatoreceivercableathroughconnectedisBandA
mappingbit2abycontrolledisregisteredbetobitsofSelectioncircuit.inputgateda

loop-aroundfourofsetduplicatedAsections.twotheofeachinprovidedregisterselect
fourofonetoregistersselectmappingbit2thesettousedissignalsselectmapping
bemaywhichmappingsthree-bitThe3.and2,1,mappingsandinhibitstates:logic

loop-Each13.FigureinillustratedareProcessor1Bthetoreturnedandregistered
inhibitThestates.loop-aroundfourtheofoneselectssignalselectmappingaround

1Bthetoreturnedbeingzerosallinresultswhichinputsregisterbit24theinhibitsstate
toconnectedseriallyaresignalsselectmappingloop-aroundfourtheSinceProcessor.

loop-aroundbit24eachinregisteredismappingbitselectedtheunit,PUBB&L-Aeach
register.

5.12 iscontrol)centraleachfrom(onesignalenableloop-aroundduplicatedA
aenabletounit)PUBB&L-Aeachofcircuitloop-aroundbit24eachtodedicated

bothtoroutedsignal,ThisD.andCorBandAbranchPUBeitheroftestloop-around
zeros)all(ormappingbitregisteredthegatesregister,loop-aroundbit24theofsections

isflip-flopclearingAProcessor.1Bthetoreturnfordriverscablebusreplytheto
inregisterbit24theresettocircuitloop-aroundbit24theofsectioneachinprovided

orsignalenableloop-aroundtheofedgetrailingThedata.incomingforpreparation
flip-flops.clearingtwothesetwillsignalsselectmappingloop-aroundfourtheofeither
itsofbits12allofconditionresetabyclearedturn,inare,flip-flopsclearingThe

register.bit12associated
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BRANCH A TO PU

OR
FRAME

AND LOOP-AROUND
UNIT BUS BRANCHING
PRECEDING PERIPHERAL

PERIPHERAL INTERFACE
FROM PROCESSOR POS

NEG

FAN-OUT

RECEIVERS
CABLE

CABLE

RESISTORS
BUS TERMINATING

OR
ON PUB SYSTEM

DRIVERS

POS

NEG

+24V

BRANCH C TO PU

BRANCHING AND
PERIPHERAL UNIT BUS

RESISTORS
BUS TERMINATING

TO SUCCEEDING

OR
LOOP-AROUND UNIT

RESISTORS
BUS TERMINATING

OR
ON PUB SYSTEM

DRIVERS
CABLE

POS

NEG

+24V

DiagramComposite—CircuitBranch-OutBusUnitPeripheral10.Figure
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+24V
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CLAMP
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INTERFACE FRAME

PUB FRAME
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TO OTHER
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CLAMP

CLIPPINGRECEIVERS
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CLAMP

SET

MAINTENANCE

DIODECABLE
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NEG
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O

S

P/O FAN-IN

DRIVERS
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N
E
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O

S

FROM PUB

SUCCEEDING

PERIPHERAL UNIT

BUS BRANCHING

AND LOOP-AROUND

BUS TERMINATING

RESISTORS

BRANCH B

UNIT OR

REPLACE WITH BUS TERMINATING RESISTOR BOARD WHEN BRANCHES C AND D ARE UNEQUIPPED.NOTE:

(NOTE 1)

BRANCH A

PERIPHERAL

UNITS ON

PUB SYSTEM

BRANCH C

PERIPHERAL

UNITS ON

PUB SYSTEM

DiagramComposite—CircuitBranch-InBusUnitPeripheral11.Figure
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FROM

SYSTEM
TO PUBBRANCH B

PUB

POS

NEG

RECEIVERS
CABLE
OTHER
FROM

CABLE RECEIVERS

BITS
REGISTER
1 OF 12

10

FLIP-FLOPS
LOOP-AROUND

COSO

PUB SYSTEM

REGISTER
LOOP-AROUND

MAPPING SELECT
LOOP-AROUND

LOOP-AROUND ENABLE

INHIBIT

MAPPING 3

MAPPING 2

MAPPING 1

REGISTER COMMON CONTROL SECTION

CO

T

FLIP-FLOP
CLEARING

CIRCUIT
"OR"ING

REGISTER
SELECT

MAPPING
2-BIT

PUB SYSTEM
FROM
BRANCH B
PURB

POS

NEG

+24V

CABLE DRIVERS
POS

NEG

POS

NEG

Composite—CircuitLoop-AroundBandABranchBusUnitPeripheral12.Figure
Diagram
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9

10

11

12

13

14

15

16

17

18

19

20

21

PUW09

PUW10

PUW11
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PUW22
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EA11
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REGISTER
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PUW03

PUW04
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MAPPING 1

22
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APUB
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EA11

AROUND
REGISTER

22
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APUB

APUT

APUF

AROUND
REGISTER

PSZ
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CLKI
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PSZ
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PSZ*
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PURBPURBPURB

EA07

ASW

PAR

ASW

PAR

ASW

PAR

TO LOOP- TO LOOP- TO LOOP-
FROM CC FROM CC FROM CC

DATA
RETURNED

TO CC

DATA
RETURNED

TO CC

DATA
RETURNED

TO CC

FOR EXPANDED POLLING BRANCH(ES), ONLY THE ORIGINAL
PDG, PSZ, PLP, PHP BITS ARE LOOPED CHECKED BY THE PUB
DIAGNOSTIC. THE NEW EXPANDED PDG’; PSZ’; PLP’; PHP’ BITS
ARE NOT LOOPED AND MUST RELY ON THE DIF-E1 (24-31) AND SCS (0-7)
DIAGNOSTIC FOR INTEGRITY CHECKS.   

*

(PUBMappingsLoop-AroundFrameBranchingBusUnitPeripheral13.Figure
Diagnostic)
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CircuitEnableandLoop-AroundPUBD.

5.13 selectmappingloop-aroundthereceivecircuitsenableandloop-aroundPUBThe
bit24twotheofsectionscontrolthetothemdistributeandsignalsenableand

enableandloop-aroundThedescribed.previouslyasuseforregistersaroundloop
thetodistributionforsignalsclampmaintenanceclearandsetthereceivealsocircuits

signalsenableloop-arounddedicatedofsetsduplicatedtwoThecircuit.branch-inPUB
distributionfor14)(FigurereceiverscabletoframePPIthefromdirectlyconnectedare

fourtheseterminatetoprovidedareBTRsThecircuit.loop-aroundassociatedtheirto
theandsignalsselectmappingloop-aroundduplicatedfourtheofEachsignals.input

cableathroughconnectedseriallyaresignalsclampmaintenanceduplicatedtwo
signalstheseterminateBTRsThe1.unitwithstartingunit,PUBB&L-Aeachinreceiver

aresignalsselectmappingloop-aroundfourThebay.aininstalledunitlasttheat
registered.betomappingbittheofselectionforcircuitsloop-aroundalltofanned-out

CablingPUB

5.14 digitaloftypesspecificconveysPUBduplicatedtheofgroupbusEach
oroneofcomprisedisgroupbusEach15.Figureinillustratedasinformation

bits.eightconveyswhichofeachcables,D8Amore

BusAddressEnableUnitPeripheralA.

5.15 bitsFourteenProcessor.1Bthefromtransmittedbits16ofconsistsPUEABThe
informationThismember.andtypeunitperipheralspecificaaddresstousedare

that(M-bit)bitmodemaintenancea(K-code),addressenablecodedbit12aofconsists
theovertransmittedorderperipheralaccompanyingtheofmodetheindicatetousedis

5ofconsists(K-code)addressenablecodedbit12Thebit.sychronizationaandPUWB,
member.unitperipheraltheidentifytobits7andtypeunitperipheraltheidentifytobits

maytypeeachofmembers128andtypesunitperipheral32ofmaximumaTherefore,
addressed.uniquelybe

5.16 andK-codePUEABthetopriorjusttransmittedpulseaisbitsynchronizationThe
usedispulseThisPUWB.theonorderperipheralaccompanyingtheandM-bit,

duringintervaltimeshortainitiatetoPUWBandPUEABtheonunitsperipheralallby
unitperipheralEachregistered.isorderperipheralandM-bit,K-code,thewhich

andtype(unitK-codewireditswithK-codereceivedthecomparesthencontroller
K-receivedtheWhenaddressed.wasitnotorwhetherdeterminetonumbers)member

peripheralthebyignoredisorderperipheraltheK-code,wiredthematchtofailscode
controller.unit

5.17 duplexainoperatemaycontrollersbothwhichinunitperipheralduplicatedaIn
thepermittocontrollersbothtoassignedisK-codewiredidenticalanmode,
uniquelytoorderInorder.peripheralsingleaofexecutionandacceptancesimultaneous

ascatagorizedareordersperipheralallpair,aofcontrollerothertheoroneaddress
routinetheareordersOperationalorders.maintenanceor(normal)operationaleither
relatedandprocessingcallnormalforProcessor1Bthefromtransmittedinstructions

thebyutilizedordersmaintenanceareordersperipheralotherAllfunctions.control
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anofmodeTheProcessor.1Btheinstoredprogramsdiagnosticandmaintenance
(equalsetisM-bitThe12).bit(PUEABM-bittheofstatelogicthebyindicatedisorder
Eachorders.operationalforzero)to(equalresetandordersmaintenanceforone)to
underiswhichflip-flop(MA)AccessMaintenanceacontainscontrollerunitperipheral

theiniscontrollertheset,isaccessmaintenanceIfProcessor.1Btheofcontrol
controllerunitperipheraleachinflip-flopaccessmaintenanceThemode.maintenance

unitperipheralspecificaaddressindividuallytomechanismtheprovideM-bittheand
controller.

5.18 clockinput/outputandhighclockinput/outputbits,PUEABremainingtwoThe
1Btheincontrolcentralbygeneratedpulsesclockspeedlowandhigharelow,

input/outputtheinunitsinput/outputthebyutilizedarepulsesclockTheseProcessor.
only.frames
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MAPPING SELECT
LOOP-AROUND

AND D
BRANCH C
ENABLE

AND B
BRANCH A
ENABLE

AND LOOP-AROUND UNIT
UNIT BUS BRANCING
PRECEDING PERIPHERAL
INTERFACE FRAME OR
PROCESSOR PERIPHERAL
PROCESSOR OR
FROM BASE SIGNAL

FRAME
INTERFACE
PERIPHERAL
PROCESSOR
ENABLE FROM
LOOP-AROUND

UNIT
LOOP-AROUND
AND
BRANCHING
UNIT BUS
PERIPHERAL
PRECEDING
FRAME OR
INTERFACE
PERIPHERAL
PROCESSOR

SET/CLEAR MAINTENANCE CLAMP

A, B, C AND D

SET/CLEAR MAINTENANCE CLAMP

BUS BRANCH

RESISTORS
TERMINATING 
UNIT OR BUS
AND LOOP-AROUND
BUS BRANCHING
PERIPHERAL UNIT
TO SUCCEEDING

AND D
BUS BRANCH C
ENABLE
LOOP-AROUND

AND B
BUS BRANCH A
ENABLE
LOOP-AROUND

TERMINATING RESISTORS
AROUND UNIT OR BUS
BRANCHING AND LOOP-
PERIPHERAL UNIT BUS
SELECT TO SUCCEEDING
LOOP-AROUND MAPPING

MAPPING SELECT
LOOP-AROUND

MAPPING SELECT
LOOP-AROUND

FAN-OUT

MAPPING 1, 2, 3, INHIBIT

MAPPING 1, 2, 3, INHIBIT

MAPPING 1, 2, 3, INHIBIT

MAPPING 1, 2, 3, INHIBIT

RECEIVERS
CABLE

RECEIVERS
CABLE

RECEIVERS
CABLE

CLEAR MAINTENANCE CLAMP

SET MAINTENANCE CLAMP

Composite—CircuitEnableandSelectLoop-AroundBusUnitPeripheral14.Figure
Diagram
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IOCL

PIO
PDG
PSZ
PLP
PHP
CLKI
GI
MI

= POLL INPUT/OUTPUT
= POLL DIGIT
= POLL SEIZURE
= POLL LOW PRIORITY
= POLL HIGH PRIORITY
= CLOCK INTERROGATE
= GROUP INTERROGATE
= MEMBER INTERROGATE

APUB
APUT
APUF

= AUTONOMOUS PERIPHERAL UNIT BASE
= AUTONOMOUS PERIPHERAL UNIT TROUBLE
= AUTONOMOUS PERIPHERAL UNIT FAILURE

WRITE
BIT-35

ADDRESS
BIT-11

NOT
USED

NOT
USED

NOT
USED

APUB APUT APUF
REPLY
BIT-23

REPLY
BIT-0

ASW

31 30 29 28 27 26 25 24 23 0

PIO PDG PSZ PLP PHP CLKI GI MI

PERIPHERAL UNIT WRITE BUS

PERHPHERAL UNIT CONTROL BUS

PERIPHERAL UNIT REPLY BUS

NOT
USED

WRITE
BIT-0

IOCL IOCH MODE
ADDRESS
BIT-0

15 14 13 12 11 0

039 38 37 36 35

7 6 5 4 3 2 1 0

BIT

PERIPHERAL UNIT ENABLE ADDRESS BUS

PAR

LEGEND:

LEGEND:

LEGEND:

DSYNC

PUSYC

IOCH
PUSYC

= INPUT/OUTPUT CLOCK LOW
= INPUT/OUTPUT CLOCK HIGH

LEGEND:
DSYNC

ASW
PAR

= ALL-SEEMS-WELL 
= ANSWER PARITY

PE PO

= SYNC PULSE (OPENS DATA WINDOW)

= DIAGNOSTIC SYNC
= ODD PARITY OVER EVEN BITS
= ODD PARITY OVER ODD BITS

PE
PO

FormatsBitBusUnitPeripheral15.Figure
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BusWriteUnitPeripheralB.

5.19 thefromtransmittedarebitsThirty-eightpositions.bit40ofconsistsPUWBThe
transmitted.areM-bitandK-codePUEABthetimesametheatProcessor1B

andcodeoperationunit(peripheralorderperipheralbit36aofconsistsinformationThis
theoverProcessor1BthebygeneratedisparityOddbits.paritytwoanddata)write

Oneorder.peripheralbit36theandK-codePUEABtheofbitsodd-numberedandeven
generatedisbitparityothertheandbitseven-numberedtheovergeneratedisbitparity

bitPUWBparity.interleavedcalledismethodparityThisbits.odd-numberedtheover
performingwhenequipmenttestsynchronizetoonlyusedissync,maintenance36,

Switch.4ESStheinusedoperationallynotisandframesequipmentatmaintenance
used.notis37bitPUWB

BusControlUnitPeripheralC.

5.20 1BthebytransmittedindividuallyarewhichbitseightofconsistsPUCBThe
simultaneously.unitsperipheralautonomousallinterrogateorpolltoProcessor

asisbitPUCBeachoffunctionThe15.FigureinillustratedareassignmentsbitPUCB
follows:

Interrogate:Clock anywhetherdeterminetopulsedperiodicallyisbitThis
anwarrantswhichtroubleadetectedhasunitperipheralautonomous

report.troublelower-priorityaorinterrupt(F-level)maintenanceautonomous
1BthetotransmittedareresponsestroubleunitperipheralautonomousSuch

28).or27,(26,bitPURBappropriatetheoverProcessor

Interrogate:Group thedeterminetoprogramsmaintenancebypulsedisbitThis
orinterruptancausedthatunitperipheralautonomousanyofnumbergroup

etc.).TSI,TMS,SP,type(unitreporttrouble

Interrogate:Member determinetoprogramsmaintenancebypulsedisbitThis
causedthatunitperipheralautonomousanofnumber)(memberunitspecificthe

report.troubleorinterruptan

Priority:HighPoll whichdeterminetousedpulseinterrogationanisbitThis
report.bufferpriorityhighahaveunitsperipheral

Priority:LowPoll PU’swhichdeterminetousedpulseinterrogationanisbitThis
report.bufferprioritylowahave

Seizure:Poll PU’swhichdeterminetousedpulseinterrogationanisbitThis
report.bufferseizureahave

Digit:Poll ahavePU’swhichdeterminetousedpulseinterrogationanisbitThis
report.bufferdigit

Input/Output:Poll whichdeterminetousedpulseinterrogationanisbitThis
maintenanceorservicehaveframes,input/outputtheinunits,input/output

requests.

exceptinterrogations,andpollingPUCBtorespondunitsperipheralAutonomous Clock
Interrogate, to23)through0(bitfielddataPURBtheinpositionsbitassignedvia

identification.forand/ormaintenance,orserviceforrequestsindicate
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BusReplyUnitPeripheralD.

5.21 inProcessor1BthetounitsperipheralthefrominformationconveysPURBThe
toresponseinorPUWBtheoverreceivedordersperipheraltoresponse

via:receivedinterrogations

PUCBThe

Processor1BthefromdirectlypointpulseaccessmaintenanceA

processor.signalaviapointpulseaccessmaintenanceA

5.22 inusednotare31and30,29,bitsPURBpositions.bit32ofconsistsPURBThe
unitperipheralafrominformationconveybitsPURBTwenty-sixSwitch.4ESSthe

24ofconsistsinformationThisorder.peripheralatoresponseinProcessor1Btheto
andbits,data24theoverunitperipheralthebygenerated(odd)bitparityabits,data

successfultheindicatesresponseASWThe(ASW).All-Seems-Welldesignatedbitone
alltoresponseinProcessor1Bthetotransmittedisandorderperipheralaofexecution

peripheralexample,(forrequestedisdatareplywhetherofregardlessordersperipheral
ASWtherequested,isdatareplyunitperipheralWhenetc).instructions,writeorder

time.sametheattransmittedarebitparityanddata,replyresponse,

5.23 unitperipheralconveytousedalsois23)through0(bitsfielddataPURBThe
identificationandmaintenance,orserviceforrequestsdata,maintenance

toreturnedisdatamaintenanceunitperipheralSpecificProcessor.1Bthetoinformation
Peripheralsignal.pointpulseaccessmaintenanceatoresponseinProcessor1Bthe

toreturnedisinformationidentificationand/ormaintenanceorserviceforrequestsunit
PUCB.theoverreceivedinterrogationsandpollingtoresponseinProcessor1Bthe

5.24 1BthetoindicationstroublereporttousedarebitsPURBthreeremainingThe
PUCBthetoresponseinProcessor InterrogateClock follows:aspulse

(APUF)(F-level)FailureUnitPeripheralAutonomous oftroubleReports—
interrupt.F-levelanofgenerationwarranttomagnitudesufficient

(APUT)TroubleUnitPeripheralAutonomous lesseroftroubleReports—
thefromresponselevelinterjectanactivatesandAPUFthanurgency

programs.maintenance

(APUB)BaseUnitPeripheralAutonomous lesseroftroubleReports—
thefromresponselevelbaseaactivatesandAPUTorAPUFthanurgency

programs.maintenance

ControlAccessPUBE.

5.25 normalDuringProcessor.1BthebycontrolledisconfigurationsystemPUBThe
isbusremainingthebus;activetheasdesignatedisPUBoneoperation,system

Processor1BtwothebyPUBduplicatedthetoAccessbus.standbytheasdesignated
ainlocatedarewhichflip-flopscontrolrouteofsetabycontrollediscontrolscentral

UnitPeripheraldesignatedareflip-flopsThesecontrol.centraleachinregisterbuffer
TransmitBusUnitPeripheral(PUBO),OutputBusUnitperipheral(PUBA),ActiveBus

(PUBR).ReceiveBusUnitPeripheraland(PUBT),
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5.26 thedeterminesflip-flopPUBAtheofstatetheconfiguration,systemnormaltheIn
bothforcontrolcentralactivethebyusedbustheisbusactiveThebus.active

theviareceivesandsendsnormallycontrolcentralstandbyThereceiving.andsending
ofstatecomplementedthebydesignatedbustheisbusstandbyThebus.standby

PUBOthesystem,peripheraltheinpathscommunicationnormalthealterToPUBA.
theofmodesendingthecontrolsPUBOBasically,used.areflip-flopscontrolPUBTand

standbytheinfunctionreceivingthecontrolsPUBTwhereas,control;centralactive
bothonsendscontrolcentralactivetheset,isflip-flopPUBOtheWhencontrol.central

theset,flip-flopPUBTtheWithbus.activetheononlythanratherbusesperipheral
bothInbus.standbytheofinsteadbusactivetheonreceivescontrolcentralstandby
fromprohibitediscontrolcentralstandbytheset),flip-flopPUBTorPUBO(withcases

bus.eitheronsending

5.27 touniqueisthatoperationofmodespecialapermitsflip-flopcontrolPUBRThe
PUBA,theoffunctionstheset,isflip-flopPUBRtheWhensystem.PUBthe

thethatsuchisestablishedroutingtheandoverridden,areflip-flopsPUBTandPUBO,
bothonreceivecontrolscentralbothandbusesbothonsendscontrolcentralactive

arisecanthatsituationstroublecertainhandletoprovidedismodespecialThisbuses.
units.peripheralincontrollersbetweendriversbusandreceiversbusofsharingthefrom

5.28 bufferpollPUCBfourtheandinterrogate,memberinterrogate,groupPUCBThe
sourcespointpulseThesesources.pointpulsecontrolcentralbydrivenarebits

peripheralallthatensureTocontrol.centralactivethebyonlytriggerednormallyare
bothontransmittedarebit,interrogateclocktheplusbitstheseinterrogated,areunits

centralHowever,flip-flops.routingperipheralcontrolcentraltheofindependentlybuses
thewhichonPURBthedeterminePUBRandPUBT,PUBA,flip-flopsroutingcontrol

received.arebitsindicatortroubleunitperipheralautonomous

5.29 controlroutethreebycontrolledis1PUBand0PUBtoaccessunitPeripheral
S0,RO,designatedflip-flops,Thesecontroller.unitperipheraleachinflip-flops

accessindependentwithunitperipheralduplicatedaincontrollereachprovideS1,and
bothorneither,either,toand1;PUBor0PUBofPUCBandPUWB,PUEAB,theto

thatbuswhichdeterminescontrollereachinflip-flopROtheofstatelogicThePURBs.
andS0TheProcessor.1Bthefrominformationreceivingwhentolistentoiscontroller

whenonreplytobusesorbuswhichdeterminecontrollereachinflip-flopsS1
acontainsalsocontrollerunitperipheralEachProcessor.1Bthetoresponding

accessmaintenanceforusedisflip-flopMATheflip-flop.(MA)AccessMaintenance
RO,(MA,flip-flopsfourallofstateslogicTherouting.buscontroldirectlynotdoesand

maintenanceaorinstructionswriteorderperipheralviacontrolledareS1)andS0
atopointpulseaccessmaintenancetheWhenrespectively.point,pulseaccess

plusflip-flops,fourallofstateslogicthetoggled,isflip-flopROthepulsed,iscontroller
statetoggledthetoaccordingPURBtheontogatedareinformation,maintenanceother

orderperipheralabydeterminedbealsocanflip-flopstheseofstateslogicTheRO.of
Processor.1Bthefrominstructionread

5.30 bycontrolledis1PUBor0PUBeitherofbitsPUCBalltoaccessunitPeripheral
PUCBthreethetoresponseunitperipheralHowever,flip-flop.ROtheofstatethe

ofindependentlybuses,replybothoverProcessor1Bthetoroutedisbitsinterrogation
PUCBthetoresponsesunitperipheralofRoutingS1.andS0flip-flopsofstatesthe
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S1.andS0flip-flopsofstatesthebymannernormaltheincontrolledisbitspolling
PUCBtheofanytoresponsecontroller,unitperipheralainsetisflip-flopMAtheWhen

inhibited.isbits

CharacteristicsElectricalPUBF.

5.31 arecablingPUBthebycarriedpulsestheofcharacteristicselectricalThe
anddrivercabletheofcharacteristicselectricalthewithcompatibilityforspecified

topeak9.6VbemustcablingPUBtheovertransmittedPulsescircuits.receivercable
Thesedrivers.cabletheofoutputtheatns500ofwidthpulsenominalawithpeak

percent90to10thefromns100thanlessortoequaltimeriseahavealsomustpulses
theatns300forpeaktopeak3.5VleastatbemustPUBtheonreceivedDatapoints.

limitedareframePUBBtheofbranchesThereceivers.cableunitperipheralthetoinput
The"tapoffs."2toupwithfeetcable750or"tapoffs"50toupwithfeetcable450to

bemustlosscableandfootperns2.0thanlessbemustdelaypropagationcablingPUB
100nominallyisimpedancecharacteristiccablingPUBfeet.100perdB1.0thanless

ohms.

5.32 thebydeterminedtotallynotislengthbusbranchpermissiblemaximumThe
todueattenuationthebynorfeed,candrivercableathat"tapoffs"ofnumber
theversustimesoperatingunitperipheralanddelayspropagationCablelength.cable

aofcompletiontheforProcessor1Bthebyallowedintervaltime-outmaximum
toProcessor1BtheforpossiblebewouldItimportance.equalofisorderperipheral

2.8ordersperipheraltwosend µ time,transmissionPUBofbecauseHowever,apart.s
microseconds.severalforarrivenotdoesordersmosttoresponseinsignalASWthe

withinarriveorderperipheralatoresponseASWthethatrequiresProcessor1BThe
withinreceivedisASWnoIforder.theofbeginningtheaftercycles700-nsthirty-two

areprogramsmaintenancetheandterminated,issequenceperipheraltheinterval,this
aofexecutiontheforavailabletimetotalthethatclearisItfailed.orderthethatnotified

1Btheintodesignedintervaltime-outmaximumthebyfixedisorderperipheral
by:introduceddelayspropagationbyuptakenistimethisofPartProcessor.

lengthCable

andProcessor1BtheinreceiverscableanddriverscablethroughdelaysLogic
unitsperipheral

Loop-andBranchingBusUnitPeripheraltheofstagesbranch-inandBranch-out
frame.PUBBtheofunits(PUBB&L-A)Around

5.33 (jitter)(PDV)variationdelaypulsetheisconsideredbemustthatfactorAnother
logicindifferencesbyintroducedisvariationdelayPulseleads.busbetween

theoflengthcableindifferencesslightbyandelementscableactivethethroughdelays
Becausepacks.circuitbusthewithinandconnectorsbustheatespeciallyleads,bus

causingthuswidth,pulseminimumthethangreaterbecanPDVofvaluecaseworstthe
pulsesyncthetransmitmustProcessor1Bthepulses,non-overlappingofpossibilitythe

synctheofreceptionUpondata.andaddresstheoftransmissionthetopriorns400
1leastatofwindowageneratemustunitsperipheralthepulse, µ receivetowidthins

data.andK-codethe

38Page 1998December



1Issue234-310-010,PracticesTechnologiesLucent

5.34 orderperipheralandK-codetheovergeneratedparity,oddinterleavedbit2The
errorsbusmostdetectshouldbusreplytheonparitysingle-bittheanddata,

interruptsmaintenancethatimportantisItconditions.troublebusornoisebycaused
Therefore,errors.transmissionbuscausingnoiseofficenormaltodueoccurnotshould

normalagainstshieldingprovidewhichductscablemetalwithinroutediscablingPUB
system,PUBtheonframeanyfrompackscircuitorpowerofRemovalnoise.office

areassembliesresistorBypasscontinuity.PUBbreaknotdoesframe,PUBBtheexcept
assembliesresistorbypassThepacks.circuitreceivercablebusalltoconnected

ispackcircuitreceivercableawhencontinuityelectricalensuretobridgingprovide
onlyvalue,acceptableantoresistancebypasstoduelossbusthekeepToremoved.

time.aatremovedbemaypackcircuitreceivercableone

Power6.

RequirementsPower

6.01 systemdistributionpowerthefromfeeders+140Vtwoandfeeders+24VTwo
power.framePUBBthesupply

6.02 0bayinunitfilterthesupply+24VB,and+24VAdesignatedfeeders,+24VThe
is+24Vunswitchedandswitchedbothfiltering,Afterrespectively.1,bayand

isunitfiltereachfrom+24VswitchedThepanel.fuseassociatedthetosupplied
+3VassociatedthetosuppliedisvoltageThisunit.controlassociatedthebycontrolled

provides+24VunswitchedThedrivers.cableunitPUBB&L-AandconvertersDC-to-DC
theandcircuits,testandalarm,control,powerassociatedtheforvoltageoperating

lamps.switchpowerandcircuitreference+12V

6.03 inpanelfusethesupply+140VB,and+140VAdesignatedfeeders,+140VThe
DC-to-DC+3VtheforsupplyprimarytheisThisrespectively.1,bayand0bay

filtering.norequiresandconverters

CircuitsAlarmandPower

6.04 of:consist16)(FigurecircuitsalarmpowerandpowerframePUBBThe

convertersDC-to-DC+3Vto+140

unitsFilter

panelsFuse

unitsControl

unitsPUBB&L-Aallinlocatedcircuitsfilterandreference+3V

bay.eachinequippedunitPUBB&L-Afirstinlocatedcircuitreference+12
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+140V

SYSTEM
DISTRIBUTION
POWER
FROM

NOTE:

SHOWN.
CIRCUITS FOR ONLY ONE BAY ARE
BAY 0 AND BAY 1 ARE IDENTICAL.
POWER AND ALARM CIRCUITS FOR
CLOSURE IN FUSE PANEL.
CONNECTION MADE BY RELAY CONTACT

FROM
TO AND

SYSTEM
ALARM 

FROM

PROCESSOR
SIGNAL

TO OFFICE

+24V

FUSE PANEL
P/O

+3V

ALARM
FUSE

SWITCH
+24V

+24V UNSWITCHED
+24V SWITCHED

FUSE ALARMS
UNSWITCHED
+24V

FUSES
+24V

UNSWITCHED

SWITCHED
+24V

+24V

+12V REF
+3V REF
+3V REG

FUSE PANEL
P/O

CONVERTERS
+3V DC-DC
+140V TO

UNITS
LOOP-AROUND 

AND
BUS BRANCHING

PERIPHERAL UNIT

+12V REFERENCE SUPPLY ALARM

CONVERTER POWER AND FUSE ALARMS

MISCELLANEOUS SD AND SCAN POINTS

MAJOR AND MINOR ALARMS

UNIT
CONTROL

UNIT
FILTER

CONTROL

(NOTE 1)

FUSES
+140V +140V

SYSTEM
DISTRIBUTION
POWER

Circuits—AlarmPowerandPowerFrameBranchingBusUnitPeripheral16.Figure
DiagramBlock

6.05 +3Vthebyrequiredpowerthesupply(J87407A)convertersDC-to-DC+3VThree
afeedconvertersthreetheofEachunits.PUBB&L-Atheofeachincircuitslogic

referenceandfilter+3VtwoviabackplaneunitPUBB&L-Aassociatedtheofportion
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eachtoinputssenseandreferenceprovideandoutputsconverterthefilterthatcircuits
bayeachinunitPUBB&L-Afirsttheinequippedcircuitreference+12VOneconverter.

theinequippedconvertersDC-to-DC+3Valltovoltagereferencethissupplies
outputnorequiresandlimitingcurrentinternalcontainsconverterEachbay.associated

(circuitsreference+12VtwotheandconvertersAllfusing. FB152 containpack)circuit
indicator.alarman

6.06 feederpower+24Vassociatedthefiltersbay,eachofbasetheinunit,filterThe
unswitchedandswitchedBothsystem.distributionpowerSwitch4ESSthefrom

abycontrolledis+24VswitchedThepanel.fuseassociatedthetoprovidedis+24V
unit.filtereachinrelay

6.07 andfusingdistributionprovidesframePUBBtheofbayeachinpanelfuseThe
unit;filterassociatedthefrom+24Vunswitchedandswitchedtheforalarmsfuse

directlyreceivediswhichfeeder+140Vtheforalarmsfuseandfusingdistributionand
indicator.failureplasticaprovidefusesAllsystem.distributionpowerthefrom

6.08 frame:PUBBtheofbayeachinpowercontrolthatcircuitsarefollowingThe

relaystestandalarm,control,powerandswitchpowerunitControl

Fuses

converter.DC-to-DC+3VeachtointernalcircuitsmonitorOutput

following:theprovidetoothereachwithconjunctioninoperatecircuitsThese

shutdownautomaticandbayeachtopowerofcontrolManual

(PATs)TestsAlarmPowerautomaticandManual

miscellaneoustwoviaProcessor1BthetosignalsalarmandstatuspowerBay
pointsscan

twoviaunitcontroleachtoProcessor1BthefromCommunications
applique)(relaypoints(SD)DistributorSignalmiscellaneous

system.alarmofficethetosignalsalarmminorandMajor

6.09 providesunitThisunit.controlawithequippedisframePUBBtheofbayEach
testandalarm,control,powerassociatedandL4)(KS-20738,switchpowerone

ONswitchpowertheofoperationbymanuallyuppoweredbeonlycanbayEachrelays.
switchpowertheofoperationbymanuallybothdownpoweredbecanitbutpushbutton;

poweralarmedanwhenautomaticallyanddown)power(normalpushbuttonOFF
switchpowertheofFunctionsdown).powercondition(alarmedoccurscondition

254-200-001,indescribedareindicatorsandcontrols GeneralProcessor,1B
Description.

6.10 fuseasignalsandfailurefuseuponclosesthatcontactalarmancontainfusesAll
ancontainsconverterDC-to-DC+3VEachunit.controlassociateditstoalarm

forfuseelectronicanasactsthatmonitoroutput(OV)overvoltageand(OC)overcurrent
shutbetoconverterthecausesconditionovervoltageorovercurrentAnconverter.the
unit.controlassociateditstosentbetosignal(CFA)AlarmFuseConverteraanddown
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output(OORV)voltageout-of-rangeancontaincircuitsreference+12VtwotheofEach
converterainresultsalsocircuitreference+12VeitherofconditionOORVAnmonitor.

aofReceiptunit.controlassociatedthetoalarm)supply(referencesignalalarmfuse
aanddownpowerconditionalarmaninitiatingunitcontroltheinresultssignalCFA

containsconverterDC-to-DC+3VEachsystem.alarmofficethetooutputalarmmajor
thetosignal(CPA)AlarmPowerConverteraoutputsthatmonitoroutputOORVan

alarmofficethetosignalalarmminoraoutputsunitcontrolTheunit.controlassociated
fuseaofreceiptuponorconverterassociatedanyfromCPAaofreceiptuponsystem

becanmonitorsoutputOORVThefuse.affectingnonservice+24Vblownafromalarm
tests.alarmpowerperformingbyoperationcorrectfortested

6.11 OFFswitchpowertherotatingbystartedis(PAT)TestAlarmPowermanualThe
TESTthedepressingand(ROS)Out-of-ServiceRequesttopushbutton

software-abystartedisPATautomaticThesecond.0.5leastatforpushbutton
Out-of-ServicethebyfollowedpointSD(ACK)acknowledgetheofsequencecontrolled

andconvertersassociateditstosignalPATaoutputsunitcontrolThepoint.SD(OS)
ancausingfromsignalsCPAresultingtheinhibitsandpack,circuitreference+12V

isalarm)supply(referencesignalCFAcircuitreference+12VThealarm.minoroffice
Eachalarm.majoraanddownpowerconditionalarmedanpreventingtherebyinhibited,

poweraintoforcedarepackcircuitreference+12Vandconverterfunctioningproperly
signal(NPA)AlarmPowerNonlowaandlighted,isindicatoralarmthecondition,alarm

correctthethatobservingbyverifiedareresultstestmode,manualtheIninitiated.is
OFFthereturningbyaccomplishedisrestoraltestlighted,areindicatorsalarm

thethatobservingbyverifiedisrestoraltestandposition;normalthetopushbutton
powernormaltheinisswitchpowertheandextinguished,areindicatorsalarmcorrect

twotheviaprogramthebyverifiedareresultstestthemode,automatictheInstate.on
isrestoraltestandACK;andOSdroppingbyaccomplishedisrestoraltestpoints;scan

points.scantwotheviaverified

Maintenance7.

7.01 duringprocessingcallmaintaintoisobjectivemaintenancesystemprimaryThe
accomplishedisfollowingtheobjective,thismeetToconditions.faultand/orerror

system:PUBSwitch4ESSthetorelationin

errorsandfaultsallofDetection

theofreconfigurationautomaticbyconditionfaultaduringoperationofContinuity
controllersunitperipheraland/orPUBduplicated

viaservicefromequipmentofremovalandequipmentfaultedofIsolation
controlprogram

programdiagnosticbyfaultsofDiagnosis

personnelcraftbyequipmentofRepair

programdiagnosticbyrepairofVerification
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service.toequipmentrepairedofReturn

7.02 TTYand/oralarmsofficebyconditionserrororfaulttoalertedarepersonnelCraft
consistinginformationlocatingtroubleincludemessagesThemessages.output

replaced.betopackscircuitof

7.03 arefacilitiesmaintenanceandphilosophymaintenanceSwitch4ESSThe
234-100-000,indescribed 4ESS DescriptionGeneralSwitch, .

7.04 andmaintenanceforresponsibleis(MOC)CenterOperationsMaintenanceThe
equipment.systemPUBtheofrepair

SoftwareMaintenance

7.05 paritybydetectedprimarilyaresystemPUBtheinconditionsfaultand/orError
Processor1Btheandunitsperipheralthebetweentransmitteddatatheofchecks

ofbitsovergeneratedbits,parityinterleavedTwoPURB.andPUWB,PUEAB,theon
peripheraladdressedthebycomparedareProcessor,1BthebyPUWBandPUEABthe

K-wiredunitperipheraltheandbitsPUWBreceivedtheovergeneratedparitywithunit
paritythewhenProcessor1BthetoresponseASWthedeniesunitperipheralThecode.
bygeneratedParityinterrupt.F-levelProcessor1BainresultsactionThisfails.check

Processor.1Bthebycheckedis(PURB)datareplytheofbitsoverunitperipheralthe
fails.checkparitythiswheninitiatedisinterruptF-levelAn

7.06 ensuringforresponsibleisprogram(PBFR)RecoveryFaultBusPeripheralThe
malfunctions.hardwareduringsystemPUBtheofoperationcontinuousproper

peripheralSwitch4ESStheinunitperipheralabycausedinterruptF-levelanFollowing
following:thedoesprogramPBFRthecommunity,

betweendistinguishingincludesThisexists.faultathatverifytoAttempts
faults.reproduciblehardanderrorstransient

unit.peripheralatoorsystemPUBthetorelatedisfaultthewhetherDetermines

recoveryfaultunitperipheralappropriatethetotaskrecoveryfaultTransfers
faults.relatednon-PUBallforprogram

systemPUBforconfigurationworkingaintoPUBofreconfigurationInitiates
faults.

PUB.faultytheoftestsdiagnosticandservicefromremovalRequests

7.07 programsanalysiserrorthewithconjunctioninworksprogramPBFRThe
additionalanrepresentprogramsanalysiserrorTheFERA.ERATFMON

maintainprogramsTherecovery.anddetectionfaultformakingdecisionindimension
thederivetoattemptandinterruptsrelatedunittheallforinformationhistoryrecent

program.PBFRtheforactionrecoverycorrect
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7.08 isprogramdiagnosticappropriatetheservice,fromremovedisunitfaultyaAfter
theisprogramthisfaults,relatedsystemPUBForProcessor.1Bthebyrun

programdiagnosticTheprogram.(PUDPB)BusPeripheralDiagnosticUnitPeripheral
packs.circuitofnumbersmallatofaulttheresolves

7.09 recoveryfaultbyautomaticallyruntorequestedbecanprogramsdiagnosticThe
diagnosetousedbecanprogramsTherequest.TTYabymanuallyorprograms

circuits.theexerciseorgrowth,aftercircuitsaddedofoperationverifyunits,faulty

7.10 234-inprovidedaresystemPUBthetopertainingsoftwareofdetailsFurther
180-260, ProgramsDiagnostic 234-180-310,; RecoveryFaultUnitsPeripheral

Programs 234-180-320,and; ProgramAnalysisError .

AidsMaintenance

7.11 PUBBtheonmaintenanceperformtousedarepanelsorunitsfollowingThe
frame:

applytousedisbayeachofunitcontroltheonL4)(KS-20738,switchPower
bay.associatedthefrompowerremoveortopower

pushbuttonrotaryROS/OFFandpushbuttonONswitchpowertheofstatesThe
service).torestoralandservicefrom(removalchangesconfigurationinitiate

indicatetolightswhichindicatorlampacontainconvertersDC-to-DC+3VAll
alarms.fuseorpower

(packcircuitreference+12VThe FB152 PUBB&L-Aequippedfirsttheinlocated)
referenceaindicatetolightswhichindicatorlampacontainsbay,eachinunit

condition).alarm(fusealarmsupply

provides0bayofunitcontroltheonassemblyunitjackTTYandtelephoneThe
Themaintenance.performingwhenframesbetweencommunicationtelephone

theatset)dataand(TTYchannelbeltlinetheofuseprovidesalsoassembly
frame.PUBB

7.12 indicators.andcontrolsframePUBBoninformationadditionalprovidesATable

TasksRoutine

7.13 providedareframePUBBtheattasksroutineanyperformingforproceduresThe
(TOPs).PracticesOrientedTaskappropriatethein

TasksReplaceandRepair

7.14 theinprovidedareframePUBBtheatperformedbetotasksreplaceandRepair
training.incoveredorTOPsappropriate
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References8.

8.01 PUBBtheconcerninginformationsupportadditionalprovideslistfollowingThe
Frame:

TitleNumber

SD-4A019-01 CircuitFrameBranchingBusUnitPeripheral

SD-4A038-01 CircuitLoop-AroundandBranchingBusUnitPeripheral

SD-4A080-01 PointsPulseandDistributor,Scanner,forRulesAssignment

8.02 documents.followingtheindiscussedfurtherisSystemBusUnitPeripheralThe

TitleNumber

234-100-000 4ESS DescriptionGeneral

234-180-260 ProgramsDiagnostic

234-180-310 ProgramsRecoveryFaultUnitsPeripheral

234-180-320 ProgramAnalysisError

254-200-001 DescriptionGeneralProcessor,1B

AcronymsandAbbreviations

B

BTR
ResistorsTerminatingBus

F

FA AlarmFuse

I

IOCH
HighClockInput/Output

IOCL
LowClockInput/Output

IOU
UnitsInput/Output
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P

PA AlarmPower

PPI InterfacePeripheralProcessor

PU UnitsPeripheral

PUB
BusUnitPeripheral

PUBB
BranchingBusUnitPeripheral

PUCB
BusControlUnitPeripheral

PUEAB
BusAddressEnableUnitPeripheral

PURB
BusReplyUnitPeripheral

PURB
BusWriteUnitPeripheral
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