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1.01 DigitalthedescribesdocumentThis
isthat(DIF-E1)1Frame-ExportInterface

4ESStheinused  TheAmerica.Northinswitch
forinformationfollowingtheincludesdocument

frames:these

6

descriptionPhysical

6

descriptionFunctional

6

requirementsPower

6

considerations.Maintenance

1.02 supporttoreissuedisdocumentThis
The4E21.throughupprogramsgeneric

theofupdatetheinincludedarerevisionsfollowing
document.

6

ChannelClear64theofdescriptionaAdd
feature.(64CCC)Capability

6

Per-Call-ControltheofdescriptionaAdd
feature.(PCC)

6

digitalidentifyingofmethodtheRevise
functions.andhardware(DIU)unitinterface

6

11.and10,9,8,7,6,1,FiguresClarify

6

revisionsminorMake

thetorevisionsoradditionshowarrowsChange
document.

1.03 admonishment.ancontainspracticeThis

1.04 yourwelcomesTechnologiesLucent
commentsYourpractice.thisoncomments

ofusefulnessandqualitytheimproveushelp
Pleasedocumentation.TechnologiesLucent

the(1-910-727-3043)faxormailandcomplete
thecallorpracticethisinprovidedFormFeedback

CommentDocumentationTechnologiesLucent
1-800-334-0404.Service,Hot-Line
1996June
1.05 associatedpractice,thisofcopiesAdditional
referencedallandappendixes,

Lucentthefromorderedbemaydocumentation
(CIC).CenterInformationCustomerTechnologies

TechnologiesLucentmail,bycopiesorderTo
iswhich1-80.80,INDFormmailshouldemployees

CustomerTechnologiesLucentthefromavailable
address:followingthetoCenter,Information

InformationCustomerTechnologiesLucent
Center

DepartmentEntryOrderAttention:
RoadFranklinN.2855

19901BoxO.P.
46219-1999IndianaIndianapolis,

NOTE:
thefromdocumentationorderingWhen

InformationCustomerTechnologiesLucent
BusinessTechnologiesLucenteachCenter,
allandidentifiedbemustUnit/Division
provided.bemustinformationbillingrequired

MondayphonebyplacedbealsocanOrders
followingtheofonecallingbyFridaythrough

numbers:

or1-800-432-6600States:UnitedtheWithin

1-317-322-6484TollFAX:

ordersprocessmustCompaniesOperatingBell
documentationcompanytheirthrough

coordinator.

processedbemustordersGovernmentFederal
CIC.through

1.06 thethatensuretomadeiseffortEvery
andcompleteispracticethisininformation

However,printing.oftimetheataccurate
change.tosubjectisinformation

1.07 LucentbydevelopedwasdocumentThis
TSVSSystemsNetworkTechnologies

Development.Information
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1.08 wasframeinterface)(digitalDIFThe
Thisgeneric.4E5thefordeveloped

2processorsignaltheoffunctionsthecombined
aprovidetocomplexesterminaldigroupand(SP)

switch.4ESStheforinterfacetransmissiondigital
generic4EE1thefordevelopedwasDIF-E1The

DIF-E1(D),Themarket.internationaltheinusefor
theinuseforDIF-E1modifiedaisJ-5X059B-2,

America.Northinonlyandprogramgeneric4E8
forDIF-E1(D)afromdevelopedDIF-E1(MF),The

digitalMF64providesprogram,generic4E9the
theprogram,generic4E10theIncircuits.service

DIF-andDIF-E1(DTMF,4-ST,IADC,CSDC)
dual-64provideframesE1(MF,4-ST,CSDC,IADC)

digital(touch-tone)(DTMF)multiFrequencytone
MFfromframeseparateaincircuitsservice

4-StatehavealsoframesBothcircuits.service
connectdigitalswitchedcustomersignaling,

digitalaccessintegratedandsignaling,(CSDC)
DS1-theoncapabilitiessignaling(IADC)connect

SM8Thepack.circuitDS1-lineSM8theusingline,
packcircuitDS1-lineSM9thebysupercededwas
64kbtheaddedThisprogram.generic4E11thein

Thefeature.(64CCC)CapabilityChannelClear
theinintroducedwaspackcircuitDS1-lineSM10

controlcallperaddtoprogramgeneric4E14
isSM1BpackcircuitDS1-lineoriginalThe(PCC).

theSM10,andSM9thewithalongavailable,still
Thediscontinued.beenhaspackcircuitSM8
longernoarefeaturessignalingIADCandCSDC

genericTheswitch.4ESSthewithinavailable
featurepreventtomodifiedbeenhassoftware

DIF-E1termtheusesdocumentThisactivation.
thetocommonmattersubjecttoreferringwhen

types.DIF-E1following

6

DIF-E1(D)

6

DIF-E1(MF)

6

DIF-E1(DTMF,4-ST)

6

DIF-E1(MF,4-ST).

1.09 T1-lineSM9aprogram,generic4E11theIn
feature.64CCCtheprovidespackcircuit
PCCtheaddspackcircuitT1-lineSM10The

program.generic4E14thewithfunctionality
2Page
Purpose
33333333333333333333333333

33333333333333333333333333

1.10 andtransmissionaasfunctionsDIF-E1The
transmissionbetweeninterfacesignaling
DIF-E1Theswitch.4ESStheandfacilities

intosignalsdigitalDS-1multiplexesandterminates
4ESStheforsuitablesignalsdigitalDS-120

forlinesDS-1fiveareThereequipment.switching
linesDS-1160oftotalAline.DS-120oneevery

inunitsinterfaceDigitallines.DS-12032provide
signalingandframingDS-1processDIF-E1the

codezeroandtranslations,signalingformats,
replaceunitsserviceinterfacedigitaltreatment.

MFtheprovidetoDIF-E1theinDIUstheofsome
services.DTMFand

1.11 capabilitiessamethehas(MF)DIF-E1The
digital64toupprovidesand(D)DIF-E1aas

MFtransmitandreceivethatcircuitsservice
tone.operatorHz480andsignaling

1.12 samethehas(DTMF,4-ST)DIF-E1The
upprovidesand(D)DIF-E1aascapabilities

andreceivethatcircuitsservicedigital64to
fortonedialwithalongsignalingDTMFtransmit

circuitsserviceDTMFThecircuit.receivereach
toconnectionsdirectprovideto4ESStheallow

customers.(PBX)exchangebranchprivate

1.13 allowsDIFthebyusedsignaling4-stateThe
5CCITTprovidetoswitch4ESSthe

aoncallsinternationalforsignalinginternational
lineDS-1single

CharacteristicsEquipment
33333333333333333333333333

33333333333333333333333333

1.14 ofcapableis(J-5X059B-2)DIF-E1The
aandterminalsdigroupfourtoupreplacing

DT/SP2theinlocatedisand2processorsignal
issavingspaceThisoffice.theofarea

ofuseitsthroughDIF-E1thebyaccomplished
oxidemetalcircuits,integratedscalelarge

microcontrollersbit-slicedandsemiconductors,
andDTtheinusedlogichard-wiredtheofinstead

dial-pulseinterfacing,Transmissioncircuits.SP
supervisoryandreception/outpulsing,digit
1996June



4Issue234-112-015,PracticesTechnologiesLucent
333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333

333333333333333333333333333333333333333333333333333333333333333333333

Ju
DIF-E1basicaredistributingandscanning
pulseprovidenotdoesDIF-E1Thefunctions.

distributionsignalandscan,miscellaneouspoints,
thesewithassociatedFunctionspoints.

theinSPstandardabyprovidedarecapabilities
office.

1.15 signalingMFtheprovidesDIF-E1(MF)The
thatofcostthehalfroughlyforcapability

Acircuits.serviceMFanalogbyprovided
DIF-E1(MF);theinneedednotisSPcontrolling

becannumbersmemberSP/DIFmoretherefore,
servicethanratherterminationstrunktoallocated

terminationtrunktheincreasesThiscircuits.
theinadvancesRecentoffice.tolltheofcapacity

havechipsprocessorsignaldigitalofdevelopment
circuitsserviceMFdigitalthesepossiblemade

DIF-E1(MF)TheDIF-E1(MF).theinpacks)(SM6
interfacedigitalitsoffourinpacksSM6containcan

(DIUs).units

1.16 isandfromderivedisDIF-E1(DTMF)The
DIF-TheDIF-E1(MF).thetosimilarvery

(SM7circuitsserviceDTMFcontaincanE1(DTMF)
packcircuitSM7TheDIUs.itsoffourinpacks)

aandreceiversandtransmittersDTMFfourhas
perpacksSM7fourareTheregenerator.tonedial

andtransmittersDTMF16oftotalaforDIU
DTMF64ofmaximumaallowsThisreceivers.

Theframe.DIF-E1perreceiversandtransmitters
theinpackTM377ausesfeatureDTMF/4ST

packThis(DIC).controllerinterfacedigital
feature.MFthewithusedpackTM376thereplaces
andidentifiedbetoDIUs4STallowsTM377The

diagnosed.

1.17 abyaccomplishedissignalingFour-state
andSM10orSM9eitherpackcircuitDS-1

wereTM377andSM9theBeforeTM377.
lines—DS-1twousedswitch4ESStheavailable

theofpartbitAtheandvoicecustomerforone
bitBtheforusedislineDS-1otherThesignaling.

callgenericThesignaling.statefourtheofpart
signalingofareastworeadssoftwareprocessing

BandAthegettoDIF-E1thewithinmemory
theWithcall.customer’seachforbitssignaling

Athehardware,packcircuitTM377andSM9/10
lineDS-1onefromderivedarebitssignalingBand
1996ne
equippedisTM377TheTM377.thetosentand
foractivatedwhenandregister,four-stateawith
AbothreadsTM377theDIU(s),evenparticular

theotherwise,DIU(s);thefrombitssignalingBand
read.isbitsignalingA

1.18 interfacemultiplexnetwork/digitalThe
generic4E11thewithavailable(N/DMI)

thebetweenconnectionDS-1aprovidesprogram
aisSM9ThePBX.compatibleaandswitch4ESS

interfaceprogrammablebasedmicroprocessor
DS-1terminatingofcapablepackcircuit

formatlineofvarietyawithconnections
BOStheisformatstheseofOnecharacteristics.

format,newthisWithsignaling).oriented(bit
provided.arechannelsclearkb/s64twenty-three

othertheoverBOSforusedischannel24thThe
extendedanprovidesalsoSM9Thechannels.23

codeB8ZSandformatframingsuperframe
suppression.

1.19 DIF-theinDIUsoperational34areThere
itselfonloopedremains32DIUTheE1.

0numberedDIUsanyreplacetoinswitcheduntil
itselfonloopedremains33DIUAlso,15.through

16numberedDIUanyreplacetoinswitcheduntil
31.through

1.20 processesDIUsin-service32theofEach
(5digroupsformattedDS-1five × 24 = 120

(Mb/s).secondpermegabits1.544atchannels)
tomultiplexedaredigroupsfivethebuffering,After

containingformatparalleltime-shared,commona
areslotstime128theof120Onlyslots.time128

eightremainingThechannels.workingforused
forusedaretrunks)virtual(calledslotstime

timethetotransmissionFormaintenance.internal
parallel120-channelthe(TSI),interchangeslot

(16.384Mb/s8.192antoconvertedisformat
(DS-120streambitserialmegabaud/second)

megabaud/second16.384switchedTheformat).
theofportionoutgoingthetoinputanisstreambit

andDS-120theofdemultiplexingwhereDIU
takesMb/s1.544atformatDS-1toconversion

fivetodistributedaresignalsDS-1Theplace.
theofEachfacilities.transmissiontheindigroups

offunctionstheperformsalsoDIUsin-service
insertion.andextractionsignaling
3Page
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Pa
1.21 distributingandscanningSupervisory
digitpulsedialandfunctions

signalthebyexecutedarereception/outpulsing
maintenanceADIC.theinprocessor

ofexchangetheinusedis(MMP)microprocessor
DIC.theandDIUsthebetweendatamaintenance

1.22 overDICthetosentisDIF-E1theforTiming
asknownTSIthefromcablescoaxialfour

arecablesTiming(MTL).linkstimingmaster
orplusfeet1000oflengthmaximumatolimited

side,switchtheOnother.eachoffootoneminus
areDIF-E1thefromandtocablesDS-120the

lengthcableclockthetoequallengthatorestricted
DS-1theside,facilitytheOnfeet.60minusorplus

thefromfeet655withintorestrictedislengthcable
Threeconnector.LT-1collocatedaorDSX-1

properforavailablearenetworksequalizerdifferent
cableDS-1variouswithDIF-E1theofoperation

theaccommodateequalizersThelengths.
lengths.cablefollowing

6

pack)circuit(SJ5feet220to1

6

pack)circuit(SJ6feet440to220

6

pack).circuit(SJ7feet655to440

1.23 inintegrationscalelargeofuseExtensive
duplicatetopossibleitmakesDIF-E1the

controller.simplexawithinDICtheofpartscertain
thathardwaretheondetectionfaultfordoneisThis

maintainable.easilynotis

1.24 processorsignalinterfacedigitalThe
consistDIF-E1theinMMPtheand(DISP))

alsoMMPThe(RAM).memoryaccessrandomof
memoryonlyreadhardcoreofbytes2Kofconsists

programMMPtheofbulkthehowever,(ROM);
TheRAM.ofconsistsbytes)(52Kmemorystore

12KofconsistsmemorytranslationstateDISP ×18
RAM.

1.25 limitsrecommendedhasswitch4ESSThe
Theenvironment.operatingitsfor

and4betweenrangegenerallyshouldtemperature
shouldlevelhumidityThecentigrade.degrees38

percent.55and20betweenrange
4ge
DescriptionPhysical2.
33333333333333333333333333

33333333333333333333333333

33333333333333333333333333
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2.01 bay(doublecomplex3-bayaisDIF-E1The
7arebaysAll]).1[Figurebaysinglewith

6isbaydoubleThedeep.inches12andhighfeet
3feet3isbaysingletheandwide,inches6feet
2,and1,0,numberedarebaysThewide.inches

eachofsidesrightandleftTheright.toleftfrom
ofeaseforothereachofimagesmirrorarebay

thecontainsDIF-E1equippedfullyAwiring.
following:

BayDoubleG1ED-5X400-30,(a)

1:BAY

6

interface(PUB)busunitPeripheral
circuitry

6

DICduplicatedFully

6

jackteletypewriterandTelephone
assembly

6

DIUsworkingTwo
16)DIUand0(DIU

6

assemblyunitPower

6

assemblypanelalarmandFuse

6

assembly.Filter

0:BAY

6

protectionand(I/O)Input/output
assemblyswitch

6

DIUsworking15
15)through1(DIUs

6

32).(DIUDIUspare1

G2ED-5X400-30,(b)

2:BAY

6

switchingprotectionandI/O
assembly
1996June
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6

DIUsworking15
31)through17(DIUs

6

33).(DIUDIUspareOne

DesignBoardWiringPrinted
33333333333333333333333333

33333333333333333333333333

2.02 theinused(PWB)boardswiringprintedThe
long.inches9andhighinches8areDIUs

theoforsideddoublebeeithercanPWBsThese
usedalsoisPWBoftypesimilarAtype.multilayer

controller.theandcircuitryswitchprotectionthein
forInterfacetheforbackplaneoriginalThe

9-byhigh4-inchawas(IPUB)BusUnitPeripher
backplanePWBmulti-layerednewThedepth.inch

backplane.IPUBtheincludescontrollersthefor
backplanecontrollerPWBmultilayerednewThis

controllereachforpanelslargetwoofconsists
mostcontainsandboards)wiringprinted4of(total
someminimizesandwiring,levelfirstoriginaltheof

runs.wiringlongtheof

ConnectorizationInterfaceDigital
33333333333333333333333333

33333333333333333333333333

2.03 intomodularizedbeenhasDIF-E1The
powerandpackscircuitplug-inreplaceable

channelsguidedintoslideunitsplug-inTheunits.
electricalmakeandshelvesmountingtheon

backplane.theinpinswithconnections
madeareDICsandDIUsthebetweenConnections

inconnectorsintoplugthatcablesribbonflatwith
oftypeThisbay.eachofcenterthe

inwiringofamountthereducesconnectorization
frame.theofrearthe

5X059B)(P/O1Bay
33333333333333333333333333

33333333333333333333333333

2.04 thedescribeparagraphsfollowingThe
iswhich1Bayincontainedequipment

complex.DIF-E1theofcentertheinlocated

InterfaceBusUnitPeripheralA.

2.05 74positionsverticalatlocatedIPUB,The
packscircuitplug-inthecontains84,through

TheDIC.theandPUBtheinterfacetoneeded
1996June
wire-thetoinpluggedandconnectorizedisPUB
associatedThe84.positionverticalatpinswrap

andunit,powerpacks,circuitpowerinterfacePUB
atcircuitryinterfacethebelowareswitchpower
packcircuitTG-4A2).(Figure74positionvertical

out-of-toleranceindicatetodisplayLEDahas
circuitry.interfacePUBtheonA)(Tablevoltages

Controller—InterfaceDigitalB.
G1ED-5X401-30,

2.06 verticalatpackscircuitofshelvesFour
DIC.theupmake74through40positions
atswitch;powercontrollertheis59positionAt

indicatetodisplayLEDais64positionvertical
undervoltageandovervoltage,overcurrent,

sidelefttheBelow3).(FigureDICtheinconditions
tounitjackTTYandTELaiscontrollertheof

TTYbeltlineandtelephoneprovide
switch.4ESSthewithincommunications

Units—InterfaceDigitalC.
G1ED-5X402-30,

2.07 at1Bayinlocatedare16and0DIUsThe
areDIUsThese24.positionvertical

8-incheswide,38-inchesspaceaincollocated
isDIUEachdeep.11.84-inchesandhigh,

SM10)SM9,SM1B,(SM1,digroupwithequipped
anandSM4,anSM3,anSM2,anpacks,circuit

awithequippedalsoisDIUEachpack.circuitSM5
andunit,power140Eaunit,power140Lor141C

theinisDIUthewhenindicatetoLEDan
mode.maintenance

Units—ServiceInterfaceDigitalD.
G1ED-5X400-01,

2.08 fourwithequippedbecancomplexDIF-E1A
providetoDISUsDTMFfourorDISUsMF

64orappearancestrunkcircuitserviceMF64
thetoappearancestrunkcircuitserviceDTMF

inlocatedareDISUsThesenetwork.switching
44.and10positionsverticalat2Bayand0Bay

26.and9,18,1,positionsDIUoccupyDISUsThe
power141CawithequippedalsoisDISUEach

theinisDISUthewhenindicatetoLEDanandunit
mode.maintenance
5Page
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62

57

52

44

36

18

10

DIU 15 DIU32(SP LOW) 

DIU ASSY

DIU 13 DIU 14

BAFFLE

DIU ASSY

DIU 11 DIU 12

DIU ASSY

DIU 9 DIU 10

DIU ASSY

DIU 7 DIU 8

BAFFLE

DIU ASSY

DIU ASSY

DIU ASSY

DIU 5 DIU 6

DIU 4DIU 3

DIU 1 DIU 2

FILTER UNIT ASSY

70

62

57

52

44

DIC 0 DIC 1

39

24

19

14

 8

TTY

DIU ASSY

BAFFLE

FUSE+ALM PANEL ASSY

POWER UNIT ASSY

BLANK

DIU ASSY

DIU 31 DIU33(SP HIGH) 

DIU 29 DIU 30

70

62

57

52

44

36

18

10

DIU ASSY

DIU ASSY

DIU ASSY

BAFFLE

DIU ASSY

DIU ASSY

DIU ASSY

31

26

DIU 27 DIU 28

DIU 25 DIU 26

DIU 23 DIU 24

DIU 22DIU 21

DIU 19 DIU 20

DIU 17 DIU 18

CONTROLLER & UNIT ASSY

DIU 0 DIU 16

PUB 0
76I/O+PROTN SW AND SPARE DIU ASSY I/O+PROTN SW AND SPARE DIU ASSY

81 81

7777

70

BAY 0
DIF DIF

BAY 1
DIF

BAY 2

80

31

26

ED-5X403-30,G1

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 
ED-5X404-30,G1

ED-5X406-30,G1

ED-5X405-30,G1

ED-5X402-30,G1 

ED-5X401-30,G1

ED-5X403-30,G1

ED-5X400-30,G2
     UNIT ASSY

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X402-30,G1 

ED-5X400-30,G1

ED-5X402-30,G1

BAFFLE

PUB 1

DIGITAL INTERFACE
AND PERIPHERAL

CONTROLLER ASSEMBLY

LEGEND:

ASSY - ASSEMBLY
DIC - DIGITAL INTERFACE CONTROL
DIU - DIGITAL INTERFACE UNIT
I/O - INPUT/OUTPUT

PROTN - PROTECTION
SW - SWITCH

LayoutEquipmentDIF-E11.Figure
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OFF
POWER UNIT

ALM

RT

+

2

3

—

RT

+ 6

5

4

OUT OF TOLERANCE
VOLTAGE INDICATORS

140A

NORM

ACK

OS

PWR
OFF

TEST

ON

P
U
B

O
F

F

ROS

TS
00

TS
01

TG
5

O

S
W

TURN FOR ROS

+5C

OV

UV

TG
4

33333333333333333333333333333333333333333333333333333333333333

AssemblyInterfacePUB2.Figure
Assembly—UnitPowerE.
G1ED-5X405-30,

2.09 verticalatlocatedshelf,unitpowerThe
140Fand245Bthecontains14,position
The4).(Figurecontrollersbothforunitspower
1996June
dcV+5thetovolts+5suppliesunitpower245B
suppliesunitpower140FThebus. − thetovolts5

− bus.dcV5
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IndicatorsandControlsA.Table
22222222222222222222222222222222222222222222

22222222222222222222222222222222222222222222

FunctionTypeNameName
22222222222222222222222222222222222222222222

CurrentController
Monitor

A/BCurrentOver
70
62
52
44

tooiscurrentwhenlightedisLED(red)LED
operation.safeforhigh

VoltageController
Monitor

Voltage + Under5C
+5
−5
+12

whenLighted(red)LED + lessisvoltage5C
switch(powerrangeoperatingthan

voltage).
+ operatingthanlessisvoltage5

voltage).switch(powerrange
− operatingthanlessisvoltage5

voltage).switch(powerrange
+ operatingthanlessisvoltage12

voltage).switch(powerrange

VoltageController
Monitor

Voltage + Over5C
+5
−5
+12

whenLighted(red)LED + moreisvoltage5C
(powerrangeoperatingsafethan

voltage).switch
+ safethanmoreisvoltage5

switch(powerrangeoperating
voltage).
− safethanmoreisvoltage5

switch(powerrangeoperating
voltage).
+ safethanmoreisvoltage12

switch(powerrangeoperating
voltage).

fails.unitpowerwhenLighted(red)LEDALMUnitsPower

InterfacePUB
IndicatorsVoltage

+5C
+ Over5
+ Under5

whenLighted(red)LEDs + failsvoltage5C
voltage).switch(power

+ operatingsafethanmoreisvolts5
range.
+ range.operatingthanlessisvolts5

ModeMaintenance
Indicator

ainisDIUwhenLighted
protectionmodemaintenance

state.switched

(green)LEDMM

22222222222222222222222222222222222222222222

table.ofendatfootnoteSee
22222222222222222222222222222222222222222222
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(Contd)IndicatorsandControlsA.Table
2222222222222222222222222222222222222222222

2222222222222222222222222222222222222222222

FunctionTypeNameName
2222222222222222222222222222222222222222222

SwitchDiagnostic * lampsalldepressed,WhenKeyPushbuttonTESTLAMP
theexceptDIUsthewithassociated

lighted.arelampfailurepower

* aposition,ROStorotatedWhenKeyRotaryROS/NORM
theforrequestedistestdiagnostic

isLEDMMTheDIUs.out-of-service
DIU.out-of-serviceonlighted

iniskeyROS/NORMwhenLighted(white)Lamp
position.ROS

*OFF

thethatindicateslighted,When(white)Lamp
forrequestarecognizedhasprogram

test.diagnostic

*ACK

programtheindicateslighted,When(yellow)Lamp
ofoutunitsmoreoronetakenhas

service.

*OS

athatindicateslighted,When(white)LampNORMOFF
taketomadebeenhasrequest

OFFPWRservice,ofoutequipment
lightedbothlampsNORMOFFand

removedbeenhaspowerindicates
PUBorDICthefrommanually

interface.

programtheindicateslighted,When(whiteLamp
ofoutforrequesttherecognizedhas

madetestsdiagnosticthatorservice
unitorframeforrequestafollowing

progress.inareservicetorestore

ACK

programtheindicateslighted,When(yellow)Lamp
outequipmentassociatedtakenhas

service.of

OS

InterfaceDIC/PUB
SwitchPower

haspowerindicateslighted,When(red)LampOFFPWR
orcontrollerDIFfromremovedbeen
islampOFFPWRIfinterface.PUB

islampNORMOFFandlighted
removedwaspowerextinguished,
PUBorcontrollerDIFthefrom
(FA)alarmfuseunderinterface

conditions.
2222222222222222222222222222222222222222222

table.ofendatfootnoteSee
2222222222222222222222222222222222222222222
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(Contd)IndicatorsandControlsA.Table
222222222222222222222222222222222222222222222222

222222222222222222222222222222222222222222222222

FunctionTypeNameName
222222222222222222222222222222222222222222222222

pushbuttonRotary
ONand(OFF

arepushbuttons
switch)sameofpart

faceon(OFFclockwiserotatedWhen
isrequestahorizontal),isswitchof

DIFremovetoprogramthetomade
frominterfacePUBorcontroller
OFFlights,lampOSIfservice.

todepressedbemaypushbutton
onunitorframefrompowerremove

mounted.isswitchwhich

OFF

222222222222222222222222222222222222222222222222

* DIUs.17perprovidedisindicatororkeyOne
222222222222222222222222222222222222222222222222
Panel—AlarmandFuseF.
G1ED-5X404-30,

2.10 verticalatlocatedpanel,alarmandfuseThe
andvolts+140forfusescontains8,position

volts+140interface,PUBandDICthetovolts+24
switchprotectionthetovolts+24andDIUs,theto

volt+24andvolt+140The5).(Figurerelays
thetodistributionsBandAhavefeederspower
andrelayalarmcontainsalsopanelThisframe.

supplies.powertheoperatetorelays

2.11 volt+140thefiltertoneededisunitfilterThe
isunitThefeeders.powervolt+24and

1.Bayonkickplatebottomthebehind

(J5X059A)2and0Bays
33333333333333333333333333

33333333333333333333333333

2.12 and1Bayofsideeitheronare2and0Bays
theexceptequipment,identicalcontain

different.aredesignationssubmember

SwitchProtectionandInput/OutputA.
G1Shelf—ED-5X403-30,

2.13 connectorainterminatedarelinesT1The
Baysin(top)81positionverticalatassembly

relayswitchprotectionThe6).(Figure2and0
protectionThe77.positionverticalatisshelf

toconnectorscoaxialhavepacksrelayswitch
cables.TSItheterminate
10Page
UnitsInterfaceDigitalB.
74)—Through6Positions(Vertical

G1ED-5X402-30,

2.14 DIUsworking15containeach2and0Bays
positionsverticalatlocatedDIUspare1and

protectionforusedareDIUsThese74.through6
areDIUsworkingotherTwo.7)(Figureswitching

141CahasunitEachearlier.statedas1,Bayin
unitaandunit,power140Eaunit,power140Lor

ainisunitthewhenindicatetoLEDawithswitch
SM1containsremainderThemode.maintenance

packscircuitSM5andSM4,SM3,SM2,SM1B,or
signals.DS-120andDS-1interfaceto

2.15 switch)(protectionsparethetonextDIUThe
switchdiagnosticawithequippedisDIU
Theswitch.poweratoappearanceinsimilar

toCCrequesttousedisswitchdiagnostic
(off-line).itselfonloopediswhichDIUadiagnose

2.16 and9,18,1,DIUsframe,DIF-E1(MF)theIn
DIUsMForDIUsstandardeitherbemay26
andreceiverMFdigitalcontainwhichDIUsis,(that

serviceMFdigitalThesecircuits).transmitter
circuitSM6Eachpacks.circuitSM6onarecircuits

MF4andcircuitsreceiverMF4containspack
digroupinarepacksSM6Thecircuits.transmitter

normalADIU.MFanof4through1positions
digroupinalwaysis(SM1B)packcircuittrunk

morerequirepackscircuitSM6The5.position
theythatpackscircuitSM1Bthethanpower
1996June
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converterpower141CtheTherefore,replace.
DIUs.MFinconverterpower140Lthereplaces

2.17 9,18,1,DIUsframe,DIF-E1(DTMF)theIn
orDIUsstandardeitherbemay26and

digitalcontainwhichDIUsis,(thatDIUsDTMF
Thesecircuits).transmitterandreceiverDTMF
circuitSM7onarecircuitsserviceDTMFdigital
DTMF4containspackcircuitSM7Eachpacks.

circuits.transmitterDTMF4andcircuitsreceiver
through1positionsdigroupinarepacksSM7The

packcircuittrunknormalADIU.DTMFaof4
SM7The5.positiondigroupinalwaysis(SM1B)

SM1Bthethanpowermorerequirepackscircuit
theTherefore,replace.theythatpackscircuit

power140Lthereplacesconverterpower141C
DIUs.DTMFinconverter

2.18 inresideonlycanDIUsfeatureFour-state
DIUA0.withstartingDIUs,numberedeven

oddtheinresidecannotsignalingMandEusing
DIU.feature4SaafterimmediatelyDIUnumbered
andIADCofplacementtheonrestrictiononlyThe

residenotmaytheythatisDIUs,featureCSDC
packcircuitSM8TheDIU.feature4Saafter

features.IADCandCSDC,4S,theprovides
threetheseprovidecannotSM8theHowever,

simultaneously.features

Growth
33333333333333333333333333

33333333333333333333333333

2.19 anatprovidedbeeithercanDIF-E1(D)The
operatingtheintogrownorcutoveroffice

DIF-E1(D)theforrequirementsdataofficeifoffice
Digitalinterval.growththeforincludedbeenhave

canDIF-E1(D)existinganwithassociatedservice
alongDIUs32wherepointthetogrownbealso

beingareDIUsswitch)(protectionsparetwowith
isDIUswitch)(protectionspareOneused.

DIUs.16toupforrequired

2.20 list(frameoptionwiringaaddtochangeA
framesDIF-E1(D)toappliedbemustG)

DIF-E1(MF)toconvertedbecantheybefore
thenisproceduregrowthin-officespecialAframes.

canconversionTheconversion.thisforfollowed
assemblerdataofficeanduringplacetakeonly

retrofit.(ODA)
1996June
DescriptionFunctional3.
33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

33333333333333333333333333

Introduction
33333333333333333333333333

33333333333333333333333333

3.01 transmissiondigitalaprovidesDIF-E1The
wasthatswitch4ESSthetointerface

8FigureDT/SP2.thebyprovidedpreviously
OnDIF-E1.theforarrangementspossibleshows
tocabledaresignalsDS-1side,transmissionthe

orconnector,LT-1andDSX-1,thefromDIF-E1the
DS-120side,switchtheOnbank.channelD4a

suppressorechoAnTSI.thetocabledaresignals
DIF-E1thebetweenconnectedbecanterminal

suppression.echorequiresofficetheifTSIand
digitpulsedialprovidingofcapableisDIF-E1The

andscansupervisoryandreception/outpulsing
functions.distributionsignal

3.02 follows:asarefunctionsDIF-E1The

6

DS-120andDS-1betweenConversion
formats

6

distributionsignalandscanningSupervisory

6

receptiondigitpulseDial

6

outpulsingdigitpulseDial

6

monitoringfacilityT1

6

recovery.faultanddiagnosticsFrame

DIF-E1(MF):thebyprovidedfunctionadditionalAn

6

reception/outpulsing.digitMultifrequency

DIF-E1(DTMF)thebyprovidedfunctionsAdditional
are:

6

reception/outpulsingdigitDTMF

6

outpulsing.toneDial

feature4SbyprovidedfeaturesAdditional
signaling:

6

CSDC

6

IADC.
11Page
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CURRENT
VOLTAGE
LED
DISPLAY

CIRCUIT
 PACKS

OVERCURRENT

70

62

52

44

VOLTAGE

UNDEROVER

+5

-5

+12

OFF
NORM

ON

ACK

OS

PWR
OFF

TEST

O
F

F

TURN
FOR
ROS

ROS

C
O
N
T

+5C

A BEQL

O

S
WPOWER

SWITCH

NOTE: Right and left sides of the shelf are mirror images of each other.

DisplayLEDandSwitchPower3.Figure
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POWER UNIT

ALM

RT 2

—

RT

+ 6

5

4

140F

245B
PWR

ON

OFF

ALM

+V

RTN

_ 1

UNIT

NOTE: Right and left sides of the shelf are mirror images of each other.

Ju
ShelfUnitPower4.Figure

3.03 N/DMIthebyprovidedfeaturesAdditional
follows:asarefeature

6

formatFraming

6

suppressioncodeZero

6

formatSignaling

6

translation.Signaling

3.04 isdiagramblockfunctionalinterfacedigitalA
illustratesdiagramThis9.Figureinshown

areDIF-E1theofcomponentsvariousthehow
1996ne
varioustheseoffunctionsTheconnected.
followingtheindetailincoveredarecomponents

paragraphs.

3.05 aprovidesthatDIF-E1theofportionThe
TheDIU.theisinterfacetransmission

signalingaprovidesthatDIF-E1theofportion
andinterface,controlaandinterface,

DIC.theisframethemaintainsautonomously
13Page
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RIGHT HALF

 +

 +

 +

 +

 +

 +

 +

 +

F1A F2A F3A

F4A  F5A F6A 

 +

 +

 +

 +

 +

 +

 +

 +   

F11A F12A

F10A

 +

 +

 +

 +

 +

 +

 +

 +

 

F7A F8A

F9A 

LEFT HALF

24MNC PW0NC 24A

       (LOW)

24B
      (HIGH)

UCAL

140A

+140A UNIT
RELAY
140A11

24FAC

24FAP

140FAC

140FAP

 +

 +

 +

 +

 +

 +

 +

 +

 

 +

 +

 +

 +

 +

 +

 +

 +   

 +

 +

 +

 +

 +

 +

 +

 +

 

F1B F2B F3B F7B F8B

F9B F6B F5B F4B 

F10B

F12BF11B 

24MNP

24MNC

24MNP

PW0NC

140B

140AU

24FAC

24FAP

140FAC

140FAP

+24V TO DIU s

+24V TO DIU s

+140A DIST

FAA

FAB

PanelAlarmandFuse5.Figure

Pa
3.06 isarchitectureDICtheofdiscussionbriefA
DICthedescribingbeforenecessary

theofcomprisedis10)(FigureDICThefunctions.
entities:following

(a) Interface:bus(PUB)unitPeripheral
andDICbetweendatacontrolTransfers

CC.theinterfaceswhichPUB

(b) (IB):busInternal datacontrolTransfers
theasservesalsoIBThePUB.theto/from
14ge
functionalallbetweenlinkcommunication
DIC.theofentities

(c) (EXEC):controllerExecutive Sequences
peripheralofexecutionthecontrolsand

data.intra-DICofroutingcontrolsandorders

(d) (DISP):processorsignalinterfaceDigital
signalandscansupervisoryExecutes

dialofreception/outpulsinganddistribution
performsalsoItdigits.(DP)pulse

inreception/outpulsingdigitmultifrequency
1996June
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digitDTMFandDIF-E1(MF)the
DIF-E1(DTMF).theinreception/outpulsing

(e) (RAM):memoryaccessrandomBuffer
DISPfourforspacebufferContains

maintenanceaandbuffersoperational
buffersoperationalfourThebuffer.report

theiraswaysametheinincorporatedare
counterparts.SP2

(f) (MMP):microprocessorMaintenance A
DIUforemployedmicroprocessor

andrecovery,faultfunctions,maintenance
diagnostics.

(g) Registers:Internal areregistersVarious
errorandcontrolconfigurationforprovided

register,statustheassuchreporting,status
register,pestregisters,error-source

register,switchprotectionregister,exercise
error-sourceprimarycontrollertheand

register.

(h) (MAP):ProcessorAccountingMessage A
theinonlyusedisthatsequencerhardwire

withpulsesperiodicgeneratetoDIF-E1(D)
interfacesMAPTherates.programmable

11.FigureinshownasDISPthewith

FunctionsController
33333333333333333333333333

33333333333333333333333333

3.07 activeanhasandduplicatedfullyisDICThe
faultofcontrolandprocessingcallinrole

maintenance.andrecovery,faultreconfiguration,
peripheraloftypesamethehasDIF-E1(D)The

andSP2sandSP1stheasnumberidentification
allforcommandsCCsametheexactlyuses

tohavenotdoesCCtheTherefore,processing.
SP1,DIF,orDIF-E1(D)thebetweendistinguish
theonorderssignalingsendingwhenSP2and

distinguishmustCCtheHowever,PUB.related
whenframesotherandDIF-E1(MF)thebetween
digitalcontrollingforordersdefinednewlysending

definednewlyarethereAlso,circuits.serviceMF
features.4StheandDIF-E1(DTMF)thefororders

BusInternalA.

3.08 ofcombinationaiscontrollersimplexA
buffersandsequencers,processors,
1996June
onData(IB).businternalthebyinterconnected
AllEXEC.thebyroutedandsequencedisIBthe
IB.theonportshaveDICtheofentitiesfunctional

1A/1Bprovideslogicreceive/replyPUBThe
MMPTheDIC.thetoaccessread/writeprocessor

IB.theonactionsinitiatealsocanDISPand
ofinitializationand/ormaintenanceRoutine

associatedMMPareentitiesfunctionalcontroller
bymanagedareDISPtheofreportsTheactivities.

polling.bufferCCafterCCbyreadandEXECthe
maintenancetheinfunctionalsocancontrollerThe

tousedareEXECandMMPthewheremode
DISP.theexercise

3.09 accessPUBtheinterminatesPUBThe
1PUBand0PUBBothDIC.theincircuitry

theisThis1.DICor0DICeitherbyusedbecan
Real-timeaccess.busfullswitch4ESSstandard

duplicatedtwobyDICthetosuppliedisclock
controllerEachTSI.afromlinkstimingmaster

thedrivetosignalsclockdistributesandderives
functions.DIU

ControllerExecutiveB.

3.10 microprocessor,bit-slicedaEXEC,The
intra-DICofdistributionsequences

controlsEXECtheaddition,Inorders.operational
iniscontrolleraWhenDISP.theofoperationthe

becanMMPandEXECthemode,standbythe
theonchecksmaintenanceexecutetocoupled

SPtheadministersEXECtheaddition,InDIF-E1.
reports.trunkgenerated

ProcessorSignalInterfaceDigitalC.

3.11 structureread-modify-writeaisDISPThe
andscanningforusedprimarilyisand

trunksthefordatasupervisiondistributing
statusEachDIF-E1.andDIFthetoconnected
associatedtheofstatepresenttherepresentsword

ais(STS)storetranslationstateSPThetrunk.
calltheallofdescriptiontablestateresidentRAM

interpret.toprogrammedisSPthewhichstates
10everyonceprocessedistrunkDIF-E1Every
istechniquelook-uptablestateAmilliseconds.

theIftrunk.theofstatecurrenttheupdatetoused
asendsSPthestate,reportaisstateupdating

turn,inEXEC,TheEXEC.thetointerruptreport
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P

thetoitloadsandreportpendingthereads
RAM.bufferinbufferactivitycallappropriate

3.12 signalingfollowingtheprovidesDISPThe
functions:

6

ofreportingandscanningContinuous
signalingtrunkincoming

6

scanning)(supervisorychangesState

6

statessignalingtrunkoutgoingofControl
distribution)(signal

6

receptiondigitpulseDial

6

outpulsingdigitpulseDial

6

MFdigitalonreception/outpulsingdigitMF
circuits.service

6

digitalonreception/outpulsingdigitDTMF
circuits.serviceDTMF

3.13 128-aontreatedisDIF-E1theinSignaling
8andtrunksvoice120withbasistrunk

internalandexercisefortrunksvirtual
processesseriallyDISPThemaintenance.

intervals.scheduledregularlyduringsignaling

3.14 10(everyscannedinformationE-leadThe
twoinvolvesDISPthebymilliseconds)

AE-store.theandE-scannertheunits,functional
32toupforE-datacarriesstreambitMb/s1

switch)(protectionsparetwoandDIUsworking
continuallyisE-storeTheE-store.thetoDIUs

isE-scannerTheE-scanner.thebyupdated
andduplicatediswhichcircuitrybymaintained
loopedbyandcontrollersimplexawithinmatched

120slots(timetrunksvirtualonE-datatoM-data
127).through

3.15 intoM-datawritesautonomouslyDISPThe
andDIF-E1,theontrunksallforM-storethe

writedirectwithstatessupervisorycontrolsCCthe
DIUsallsuppliesM-distributionTheorders.

singleabyspares)switchprotection(including
islinkDIUEachM-store.thefromstreambitserial

loopingandstreambittheoverparitybyprotected
trunks.virtualtheonE-datatoM-dataof
16age
3.16 (PCIS)signalinhibitchannelperThe
per-aonM-signalinginhibitsfunction
M-inhibitingoffunctionThebasis.channel

transmissiondatawithusefordesignedissignaling
or(reservedconnectionnailed-upawithor

isM-signalingWhenpath).electricalpredetermined
switch4ESStheCC,thefromorderanbyinhibited

trunk(s)thetotransparenttransmissionbecomes
suppression.codezerowithexceptinvolved

3.17 theforDICtheinreservedisspaceBuffer
digit,(seizure,buffersoperationalDISP
reportingmaintenanceaandlow-priority)andhigh-

buffer.

3.18 theDIF-E1(DTMF),andDIF-E1(MF)theIn
andM,E,theofbitssixaccesscanEXEC

MF/DTMFtheInsimultaneously.storesPCIS
andcontroltousedarebitssixtheseDIUs,

MF/DTMFanwithcommunicate
pair.receiver/transmitter

3.19 isordersMF/DTMFtheofformatThe
DIF-theinusedformatthefromdifferent
bitbus(internal‘‘frogging’’Therefore,E1(D).

themanipulatetoorderinutilizedismanipulation)
DICtheonpositionspropertheirintofieldsorbits

bus.internal

3.20 providesE-storetheofmemoryshadowA
wellasreadsE-bitmultipledotoabilitythe

MFthewhenstoreE-thetoaccessmaintainas
switched.protectionisDIU

3.21 available128theof96DIUs,MF/DTMFIn
forusedarebitsdataEandPCIS,M,

digitaltheandDISPthebetweencommunication
circuits.service

MicroprocessorMaintenanceD.

3.22 asfunctionsprovidesbusinternal24-bitThe
allforinterfacecommunicationsa

bycontrolledisbusThisfunctions.intracontroller
tobusthisusesMMPTheEXEC.the

controller.theofremainderthewithcommunicate
linksdataserialusesMMPthehand,othertheOn

maintenanceUnitDIUs.thewithcommunicateto
follows:asareMMPthebyperformedfunctions
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  2. The protect switch spare DIU’s SM9, and SM10 equipped DIU’s use the 141C power unit.

LEGEND:
ALM - ALARM

DIC - DIGITAL INTERFACE CONTROL
DMI - DIGITAL MULTIPLEX INTERFACE
FU - FUSE

MM - MAINTENANCE MODE
OS - OUT OF SERVICE

PWR - POWER
RT - RETURN
SM -  S-TYPE CONNECTOR, M-TYPE BOARD

TSIB - TIME-SLOT INTERCHANGE "B"

140L
OR

140C
POWER

UNIT
(NOTE 1)

DG
CIRCUIT
 PACKS

DG
CIRCUIT
 PACKS

COMMON
CIRCUIT
 PACKS

COMMON
CIRCUIT
 PACKS

140L
OR
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POWER

UNIT
(NOTE 2)

  1. The DIUs equipped SM9 and SM10 use the 141C power unit

DG - DIGROUP
COMMON - SM2-5

ShelfUnitInterfaceDigitalandRelaySwitchProtectionInput/Output6.Figure
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1

+ 3
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140L1
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NOTES: 
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PWR

 1. Right and left sides of the shelf are mirror images of each other.
 2. DISUs, SM9, and SM10 equipped DIUs use the 141C power unit.

LEGEND:
ALM - ALARM

DIU - DIGITAL INTERFACE UNIT
FU - FUSE

MM - MAINTENANCE MODE
PWR - POWER

RT - RETURN
SM - S-TYPE CONNECTOR, M-TYPE BOARD

DG
CIRCUIT
PACKS

COMMON
CIRCUIT
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COMMON - SM2-5
DG - DIGROUP

DISU - DIGITAL INTERFACE SERVICE UNIT

UnitInterfaceDigital7.Figure
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4ESSwithInterface8.Figure  Switch
6

[error-sourcescanningerror-sourceUnit
monitoring](ESR)register

6

timingHit

6

reportsfacilityofreportingandCollecting
etc.)slips,(out-of-frame,

6

DIUsofexerciseRoutine

6

DIF-—storesdataSPandMAPofAudits
E1(D)

6

—storesprogramSPandMMPofAudits
DIF-E1(D).

3.23 fromsentcontinuouslyarereportsStatus
bitmultiplexedainMMPthetoDIUsthe
sentbetodatathegeneratesMMPThestream.

UMBThe(UMB).busmaintenanceunittheon
externalMMPtheon(locatedformattermessage
TheMMP.thefrommessagesreceivesbus)
1996June
fromretimedandreformattedaremessages
thetosentbeingbeforeformatserialtoparallel

scanner/preprocessorunitTheUMB.theonDIUs
datarawreport-functionandESRDIUreceives

multiplexed,thenisdataTheDIUs.theallfrom
deliveredandformat,parallel8-bitintoreformatted

formemoryMMPtheofpartappropriatetheto
processing.

RegistersInternalE.

3.24 functionDICtheinregistersinternalVarious
following:theas

6

registersStatus

6

registersReply

6

registerssourceError
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6

registersReceive

6

registersExercise

6

registers.switchProtection

FunctionsUnitInterfaceDigital
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3.25 typesametheprovide12)(FigureDIUsThe
digrouptheasinterfacetransmissionof

lineoftasksusualthetoadditionInunits.terminal
framing,andregeneration,signalrecovery,clock

DIU:the

6

networkthetolineT1eachSynchronizes
clock

6

informationsignalinginsertsandExtracts
framingwhensignalingupdatenot(does
detected)areslipsorout-of-frames,errors,

6

alarmsfailuredigroupDetects

6

lineT1indicatewhicherrorsframingDetects
performance

6

polarityslipandslipsMonitors

6

andaccessexercisemaintenanceProvides
failuresdetectreadilytoESRs

6

andmultiplexingnecessaryProvides
dataofdemultiplexing

6

DIUs)theoffourto(upDIF-E1(MF)theIn
MFdigitalprovidetousedbealsomay

circuitsservice

6

DIUs)theoffourto(upDIF-E1(DTMF)theIn
DTMFdigitalprovidetousedbealsomay

circuitsservice

6

IADC).and(CSDCfeatures4SProvides

3.26 aonfunctionsseveralperformsDIUThe
terminaldigroupthethatbasisper-digroup
Thisfunctions.controlcommonastreatsunit

Maintenanceintegration.scalelargeofuseallows
per-digroupthebecausereducediscomplexity

manyforneedtheeliminatesarrangement
generators.vectorandsignalsreference
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3.27 DIUtheofsectionreceiveDS-1The
recoverslines,T1incomingfiveterminates

theconvertsandsignaling,extractstiming,line
multiplexingforsuitableformaintodataincoming

signal.DS-120ainto

3.28 oneonlyDIUs,DIF-E1(MF)/(DTMF)theIn
theofremainderTheterminated.islineT1

signaling.MF/DTMFprovidingtodedicatedisDIU

3.29 receivessectiontransmitDS-1theAlso,
interface.DS-120thefromdataparallel

anddigroupsintodemultiplexedisdataThis
properwithsignalserialMb/s1.544atoconverted

conversiontheofPartinformation.framing
information.signalinginsertsprocess

3.30 theterminatessectionreceiveDS-120The
codepulsetheamplifiescables,coaxialTSI

theconvertsandTSI,thefromdatamodulation
signaldataTheformat.paralleltostreambitserial
sentisdataparalleltheanddeterminedisframing

interfaces.DS-1theto

3.31 receivessectiontransmitDS-120The
DS-1thefromdataformattedparallel

andreclockedisdataparallelThisinterface.
serialmegabaud/second16.384aintoreformatted

TSI.thetosentbeingbeforestreambit

3.32 DIUthefromstreamsdataoutputtwoThe
packcircuitinterfacecontrolthethroughgo
dataE-signalingtheisoutputdatafirstTheSM2.

ofconsistsdataThisT1-lines.thefromstream
sentisdataandusec125everybits128repeating

theisoutputdatasecondTheDISPs.bothto
128repeatingaalsoisItstream.bitmaintenance

TheMMPs.bothtogoesandusec125everybits
bits24ofdigroupsfivecontainbitsE-signaling

theofrepeatsthearethatbitsvirtual8pluseach
Thebits.virtualPCIS-datatheorvirtualM-data

containstreambitmaintenancetheofdatareport
common8plusESRsofbits24ofdigroupsfive

ofbits6hasdigroupeachofESRThebits.alarm
status,T1-lineofbits12errors,detectedhardware

theseondetailsForstatus.hardwareofbits6and
234-310-107,LTPtoreferbits, Lucent

4ESSPractices,Technologies  Switch,
Handbook.ReferenceMaintenance
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M
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T1-
LINES
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TSIB
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LEGEND:

EST -
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PSW -
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ECHO SUPPRESSOR TERMINAL
DIGIT INTERFACE UNIT
PROTECTION SWITCH
TIME SLOT INTERCHANGE B

DiagramBlockFunctionalInterfaceDigital9.Figure
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STATUS
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EXERCISE
REGS.
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S
R

MMP

ACCOUNTING

MAP C
L
O
C
K
S

RCV LOGIC EXEC REPLY LOGIC

TO/FROM PERIPHERAL BUS ACCESS
(CC COMMUNICATION)

NOTE:

(SIGNAL PROCESSOR) (MAINTENANCE
MICROPROCESSOR)

IB (INTERNAL BUS)

(MESSAGE

PROCESSOR)

P
S
W

LEGEND:

CESR -
PSW -
RCV -

The MAP complex is used only
in the DIF-E1 and DIF-E1(D). CONTROL ERROR SOURCE REGISTER

PROTECTION SWITCHES
RECEIVE

(NOTE)

DiagramBlock—ControllerInterfaceDigital10.Figure
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BUS
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ERROR
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34
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IBLOAD
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MAINTENANCE
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INTERRUPTS
TO

EXEC

NOTE:

MAP
(MESSAGE

PROCESSOR)

IB (INTERNAL BUS)

LEGEND:

PER CHANNEL INHIBIT SIGNAL
INTERNAL BUS OPERATION

PCIS -
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The MAP complex is used only
in the DIF-E1 and DIF-E1(D).

(NOTE)

DiagramBlock—Input/OutputProcessorSignal11.Figure
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DiagramBlock—UnitInterfaceDigital12.Figure
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J

3.33 packscircuitSM10andSM9,SM1B,The
SM1BTheinterface.T1-linetheperform

inT1-lineshandleonlypackscircuitSM1)also(and
bitrobbedformat,framing(SF)superframethe

signaling(2-ST)2-stateformat,signaling(RB)
The(ZCS).suppressioncodezeroandtranslation,

togeneric4E11inintroducedpack,circuitSM9
configuredbecanpack,circuitSM1Bthereplace

modes.T1-linedifferent50to

3.34 superframeextendedhandlecanSM9The
digitalnetworkformat,framing(ESF)
signalingorientedbitwithinterfacemultiplexed

switchedcustomer(4-ST),4-Stateformat,(N/DMI)
directaccessintegratedand(CSDC)connectdirect

bipolarandtranslations,signaling(IADC)connect
codezeronoand(B8ZS)substitutionzero8with

Thetreatment.codezero(noZCS)suppression
modesThesemodes.additionaltwoprovidesSM9

thebothin(64CCC)capabilitychannelclear64are
formats.framingESFandSF

3.35 packscircuitSM9withequippedDIUThe
different50ofoneanytoconfiguredbecan

ofcombinationspecificahasmodeEachmodes.
fromchosenarewhichcharacteristicsfacilityT1

options:followingthe

6

orsuperframeEitherFormat:Framing
becanformatsuperframeextended

selected.

6

areoctetszeroAllSuppression:codeZero
cansuppressioncodezeroandsuppressed,

disabled.completelybe

6

cansignalingorientedBitFormat:Signaling
N/DMI.orbitRBeitherasencodedbe

6

signalingorientedBitTranslation:Signaling
providetoperformedbecantranslations

IADC.andCSDC4-S4-S,

3.36 forPCCprovidesSM10The
A/u-andcancellersechoenabling/disabling

PCCThebasis.callsingleaonconvertersLaw
onlymode64CCCtheoftoponoperatesfunction

51makesnowandformatframingESFthein
A/u-LawandcancelersechoThemodes.different

switchableadvancedaninlocatedareconverters
ain(ASSET)terminalcancelingechoandsignaling
1996une
(ISC).CenterSwitchingInternational4ESS
universalthecalledframetransmissionAnother

interfacesterminal(USEC)cancelerechoservices
networkdistancelongtheand4ESSthebetween

digitalvoice/dataintegratedanprovidingonly
America.Northinnetwork

3.37 ASSETthewithcommunicatesSM10The
linkdatafacility4-KbittheviaUSECand

format.ESFtheofbitsframingthewith-in(FDL)
simplifiedaiscommunicatingforusedprotocolThe
(LAPD)D-ChanneltheonprocedureaccessLink

informationunacknowledgedtheusingonly
becanLAPDtheofDetailsfacilities.transfer

theinfound VIVolumeBookRedCCITT "Fascicle,
Geneva,system;signalingaccessDigitalVI.9,

1985".

3.38 andDIF-E1thebetweenlineDS-120The
isandinterfaceexclusive4ESSaisTSIthe

plustrunkscustomer120withsignalMhz16.384a
maintenance.oftrunks8

3.39 infoundbecanT1-lineaofdescriptionA
ofversionlatestthe NationalAmerican

TelecommunicationsforStandard "Digital
followingTheInterfaces"."ElectricalHierarchy"

T1-line:theofexplanationgives

6

FormatFraming

frames12msec1.5SF:(1)
+channelseight-bit24,=frame

bitframing

frames24msec3ESF:(2)

6

TranslationSignaling

2-State(1)

4-State(2)

CSDC(3)

IADC(4)

6

TreatmentCodeZero

channelain7bitsettingZCS:(1)
wordzero8-bitacontaining
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violationsbipolar2causingB8ZS:(2)
8-bitacontainingchannelawithin

wordzero

zero8-bitanwhennothingdonoZCS:(3)
transmittedbetois

6

MaintenanceT1-line

Out-Of-FrameanwhenAlarm:Red(1)
.5+/-secs2.5forexistscondition

sec.

receivedmessageaAlarm:Yellow(2)
redainaretheythatfar-endthefrom

statealarm

Fe,slips,Monitoring:Performance(3)
CRCand

6

SM10andSM9onLinkDataFacility

3.40 withavailablewerepackscircuitSM8The
togeneric4E14thetogeneric4E9the

signalingIADCandCSDC,4-ST,theprovide
packsTheseformat.framingSFaontranslation

couldcodeprogrammingso1989inrecalledwere
MMP.theinavailablemadebe

TimingInterfaceDigital
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TimingControllerInterfaceDigitalA.
Chain

3.41 FigureinillustratedischaintimingDICThe
megabaud/second16.384andMTLThe13.

framer.thetoequalizerthefromsentareclock
framing.establishtodataMTLusesframerThe

clockcontrollertosentthenisinformationFraming
T1theFromclocks.T1theandBandAchains

thealltosentisinformationframingtheclocks,
parityreceivesESRclocklocalTheDIUs.

thetoreportsandchainclockthefrominformation
ESR.controlprimary

3.42 toprovidedsignalsclockarefollowingThe
B:andAchainsclockbyDICthe
26Page
6

eachdivide—codes)bit(generatedGBCs
cycleEXECdefinephases,16intoslottime

DISPofcycleread/writedefineandtime,
memory.accessrandom

6

enabled—codes)word(generatedGWCs
timesupplycounter,GBCofphaselastby

slot.timeeachdefinetocycle

6

—codes)granularity(generatedGGCs
cycle,GWCtheofendthebyenabled

andDIUstotimingofratelowestsupply
MMP.

6

clock7-stagea—Clock10-Millisecond
interruptsreal-timeDISPfortimeraasused

cycle.GGCtheofendtheatenabledand

6

toused—ParityGGCandGWC,GBC,
chains.clockthemaintain

3.43 thetoclocksprovideschainclockT1The
functions:followingtheforDIUs

6

withclockslocalDIUbetweenSynchronism
clocksDICthe

6

clocksGGClocalofmaintenanceDIU

6

outputinterfaceDS-1forclock1.544-MHz

6

(whichsynchronizingpatternframeSuper
inchannelssignalingandframingidentifies

format).DS-1

BetweenSynchronizationClockB.
DICs

3.44 therequiresDICtheofoperationDuplex
betocontrolleroneinchainsclock

Thecontroller.matetheofthattosynchronized
automaticallyarecountersGWCandGBC

withClocksMTLs.theofdatathetosynchronized
onlycancounterGWCthethangreatertimescycle

matetheincounterpartsthetosynchronizedbe
controller.

3.45 andmasteraasdefinediscontrollerOne
slavetheslave;thecontroller,otherthe

masterthetosynchronizedbecancontroller
controller.
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3.46 simplexawithinduplicatedcountersAll
Uponsynchronized.betoneedcontroller

cycle(withcountersduplicatedallCC,theoforder
tosetjamarecounter)GWCthethangreatertimes

state.samethe

3.47 withdoneissynchronizationCross-controller
10-millisecondclock,GGCthefromsignals
generator.patternframesupertheandclock,

theincounterpartstheirtosentaresignalsThese
isslavethemilliseconds,64Aftercontroller.mate

cross-theandmaster,thewithsynchronized
removed.areconnectionscontroller

3.48 issynchronizationcross-controllerOnce
ismatethetosentsignaleachestablished,

theinsignalgeneratedlocallytheagainstmatched
isindicatoranoccurs,mismatchaWhenmate.

turn,inwhich,ESRclocklocaltheinmarked
(CESR).registersourceerrorcontrolthetoreports

Power4.
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RequirementsPower
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4.01 isDIF-E1theforrequirementpowerThe
toequalisThiswatts.2400approximately

complex.DT/SPaforrequirementtheofone-third

4.02 duplicatedwithsuppliedisDIF-E1Each
and(Afeederspowervolt+24andvolt+140

Thepower.inputbasicthefordistributions)B
topowersupplytousedisfeederpower140-volt
withcircuitsintegratedprovidethatunitspowerthe

ordcV+12 ± providesfeeder24-voltThedc.V5
circuitry,controlpowerrelays,alarmforpower

switchprotectionandlights,indicatordrivers,IPUB
fusedthenfiltered,arefeederspowerTherelays.

1.Bayofbottomtheatpanelalarmandfusetheon

4.03 fromdistributedis1)(BayDICtheforPower
(Figurefollowsaspanelalarmandfusethe

14):
28Page
6

shelfunitpowertofusedfeedervolt+140

6

(140F − powervolts)(+5245Bandvolts)5
printedandbarsbusviacircuitsDICtounits

panelswiringbackplane

6

todistributedunitpowervolts)(+5140A
circuitsinterfacePUB

6

powercircuit,sequencingpowertovolts+24
LEDs.andswitches,

4.04 is2)and0(BaysPowerDIUsThe
aspanelalarmandfusethefromdistributed

15):(Figurefollows
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4S
StateFour

64CCC
CapabilityChannelClear64

A

ASSET
EchoandSignalingSwitchableAdvanced

TerminalCanceling

B

B8ZS
SubstitutionZero8withBipolar

BOS
SignalingOrientedBit

C

CC
ControlCentral

CCC
CapabilityChannelClear

CESR
RegisterSourceErrorControl

CSDC
CapabilityDigitalSwitchedCircuit

D

DIC
ControllerInterfaceDigital

DIF
InterfaceDigital

DIF-E1
Export-InterfaceDigital

DIF-E1(D)
(Domestic)Export-InterfaceDigital
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DIF-E1(DTMF)
Tone(DualExport-InterfaceDigital

Multifrequency)

DIF-E1(MF)
(Multifrequency)Export-InterfaceDigital

DISP
ProcessorSignalingInterfaceDigital

DISU
UnitServiceInterfaceDigital

DIU
UnitInterfaceDigital

DMI
InterfaceMultiplexedDigital

DP
PulseDial

DSX-1
FrameCross-ConnectDigital

DT
TerminalDigroup

DTMF
MultifrequencyToneDual

E

ESF
FramingSuperframeExtended

ESR
RegisterSourceError

EST
TerminalSuppressorEcho

EXEC
ControllerExecutive

F

FDL
LinkDataFacility
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G

GBC
CodeBitGenerated

GGC
CodeGranularityGenerated

GWC
CodeWordGenerated

I

I/O
Input/Output

IADC
CapabilityDigitalAccessIntegrated

IB
BusInternal

IPUB
BusUnitPeripheralforInterface

ISC
CenterSwitchingInternational

L

LAPD
D-ChannelonProcedureAccessLink

LED
DiodeEmittingLight

LSA
AlarmsSubframingLocal

M

MAP
ProcessorAccountingMessage

Mb/s
SecondperMegabits

MF
Multifrequency

MJ
Major
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MMP
MicroprocessorMaintenance

MN
Minor

MTL
LinkTimingMaster

N

N/DMI
InterfaceMultiplesedNetwork/Digital

NoZCS
SuppressionCodeZeroNo

O

ODA
AssemblerDataOffice

P

PBX
ExchangeBranchPrivate

PCC
ControlCallPer

PCIS
SignalInhibitChannelPer

PLS
SignalingLinePulsed

PUB
BusUnitPeripheral

PWB
BoardWiringPrinted

R

RAM
MemoryAccessRandom

RB
BitRobbed

ROM
MemoryOnlyRead
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ROS
ServiceofOutRequest

RSA
AlarmsSubframingRemote

S

SF
FramingSuperframe

SP
ProcessorSignal

STS
StoreTranslationState
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T

TSIB
InterchangeSlotTime

U

UMB
BusMaintenanceUnit

USEC
CancelerEchoServicesUniversal

Z

ZCS
SuppressionCodeZero
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