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3.3 VOLT TIME SLOT INTERCHANGE
DIGITAL SWITCH
256 x 256

IDT72V8985

DSC-5707/5

IDT and the IDT logo are registered trademarks of Integrated Device Technology, Inc.  The ST-BUS is a trademark of Mitel Corp.

FUNCTIONAL BLOCK DIAGRAM

FEATURES:
• 256x256channelnon-blockingswitch
• Automaticsignal identification(ST-BUS®,GCI)
• 8RXinputs—32channelsat64Kbit/sperserialline
• 8TXoutputs—32channelsat64Kbit/sperserialline
• Three-stateserialoutputs
• MicroprocessorInterface(8-bitdatabus)
• FrameIntegrityfordataapplications
• 3.3VPowerSupply
• Availablein44-pinPlasticLeadedChipCarrier(PLCC)
••••• OperatingTemperatureRange-40°°°°°Cto+85°°°°°C
••••• 3.3VI/Owith5VTolerantInputs

DESCRIPTION:
TheIDT72V8985isaST-BUS®/GCIcompatibledigitalswitchcontrolledby

amicroprocessor.TheIDT72V8985canhandleasmanyas256,64Kbit/sinput
andoutputchannels.Those256channelsaredividedinto8serialinputsand
outputs,eachofwhichconsistsof32channels.TheIDT72V8985providesper-
channelvariableorconstantthroughputdelaymodesandmicroprocessorread

andwriteaccesstoindividualchannels.Asanimportantfunctionofadigital
switchistomaintainsequenceintegrityandminimizethroughputdelay,the
IDT72V8985isanidealsolutionformostswitchingneeds.

FUNCTIONAL DESCRIPTION
Framesequence,constantthroughputdelay,andguaranteedminimum

delayarehighpriorityrequirementsintoday’sintegrateddataandmultimedia
networks.TheIDT72V8985providesthesefunctionsonaper-channelbasis
usingastandardmicroprocessorcontrolinterface.Eachoftheeightseriallines
isdesignedtoswitch64Kbit/sPCMorNx64Kbit/sdata.
InProcessorMode,themicroprocessorcanaccesstheinputandoutputtime

slotstocontrolotherdevicessuchasISDNtransceiversandtrunkinterfaces.
SupportingbothGCIandST-BUS®formats,IDT72V8985hasincorporatedan
internalcircuittoautomaticallyidentifythepolarityandformatoftheframe
synchronization.
AfunctionalblockdiagramoftheIDT72V8985deviceisshownonpage1.

Theserialstreamsoperatecontinuouslyat2.048Mb/sandarearrangedin
125µswideframeseachcontaining32,8-bitchannels.Eightinput(RX0-7)and
eightoutput(TX0-7)serialstreamsareprovidedintheIDT72V8985device
allowingacomplete256x256channelnon-blockingswitchmatrixtobe
constructed.Theserialinterfaceclockforthedeviceis4.096MHz.

Microprocessor Interface
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PIN CONFIGURATION

PLCC: 0.05in. pitch, 0.65in. x 0.65in
(J44-1, order code: J)
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NOTES:
1. DNC -DoNotConnect
2. The RESET Input is only provided on the SSOP package.

PQFP: 0.80mm pitch, 10mm x 10mm
(DB44-1, order code: DB)
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PackageType ReferenceIdentifier OrderCode
SSOP:0.025in.pitch,0.625in.x0.295in. SO48-1 PV
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PIN DESCRIPTIONS

SYMBOL NAME I/O DESCRIPTION
GND Ground. GroundRail.

VCC VCC +3.3VoltPowerSupply.

DTA DataAcknowledgment O ThisactiveLOWoutputindicatesthatadatabustransferiscomplete.Apull-upresistorisrequiredatthis
(Open Drain) output.

RX0-7 RXInput0to7 I Serialdatainputstreams.Thesestreamshave32channelsatdataratesof2.048Mb/s.

F0i FramePulse I Thisinputacceptsandautomaticallyidentifiesframesynchronizationsignalsformattedaccordingtodifferent
backplanespecificationssuchasST-BUS®andGCI.

C4i Clock I 4.096MHzserialclockforshiftingdatainandoutofthedatastreams.

A0-A5 Address0to5 I TheselinesprovidetheaddresstoIDT72V8985internalregisters.

DS DataStrobe I ThisistheinputfortheactiveHIGHdatastrobeonthemicroprocessorinterface.Thisinputoperateswith
CStoenabletheinternalreadandwritegeneration.

R/W Read/Write I Thisinputcontrolsthedirectionofthedatabuslines(D0-D7)duringamicroprocessoraccess.

CS ChipSelect I ActiveLOWinputenablingamicroprocessorreadorwriteofcontrolregisterorinternalmemories.

D0-D7 DataBus0to7 I/O Thesepinsprovidemicroprocessoraccesstodataintheinternalcontrolregister.ConnectionMemoryHIGH,
ConnectionMemoryLOWanddatamemory.

TX0-7 TXOutputs0to7 O Serialdataoutputstreams.Thesestreamsarecomposedof32,64Kbit/schannelsatdataratesof2.048Mb/s.
(Three-stateOutputs)

ODE OutputDriveEnable I ThisisanoutputenablefortheTX0-7serialoutputs.IfthisinputisLOW,TX0-7arehigh-impedance.Ifthisis
HIGH,eachchannelmaystillbeputintohigh-impedancebysoftwarecontrol.

CCO ControlChannelOutput O Thisoutputisa2.048Mb/slinewhichcontains256bitsperframe.Thelevelofeachbitiscontrolledbythe
contentsoftheCCObitintheConnectionMemoryHIGHlocations.

RESET DeviceReset I Thisinput(activeLOW)putstheIDT72V8985initsresetstatethatclearsthedeviceinternalcounters,
(SchmittTriggerInput) registersandbringsTX0-7andmicroportdataoutputstoahigh-impedancestate.Thetimeconstantfora

powerupresetcircuitmustbeaminimumoffivetimestherisetimeofthepowersupply.Innormaloperation,
theRESETpinmustbeheldLOWforaminimumof100nstoresetthedevice.
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Thereceivedserialdataisinternallyconvertedtoparallelbytheonchip
serial-to-parallelconvertersandstoredsequentiallyina256-positionData
Memory.Byusinganinternalcounterthatisresetbytheinput8KHzframepulse,
F0i,theincomingserialdatastreamscanbeframedandsequentiallyaddressed.
Dependingonthetypeofinformationtobeswitched,theIDT72V8985device

canbeprogrammedtoperformtimeslotinterchangefunctionswithdifferent
throughputdelaycapabilitiesonaper-channelbasis.TheVariableDelay
mode,mostcommonlyusedforvoiceapplications,canbeselectedensuring
minimumthroughputdelaybetweeninputandoutputdata.InConstantDelay
mode,usedinmultipleorgroupedchanneldataapplications,theintegrityofthe
informationthroughtheswitchismaintained.

CONNECTIONMEMORY
Datatobeoutputontheserialstreamsmaycomefromtwosources:Data

MemoryorConnectionMemory.TheConnectionMemoryissplitintoHIGH
andLOWpartsandisassociatedwithparticularTXoutputstreams.InProcessor
Mode,dataoutputontheTXstreamsistakenfromtheConnectionMemoryLow
andoriginatesfromthemicroprocessor(Figure2).WhereasinConnection
Mode(Figure1),dataisreadfromDataMemoryandoriginatedfromthe
incomingRXstreams.Datadestinedforaparticularchannelontheserialoutput
streamisreadinternallyduringthepreviouschanneltimeslottoallowtimefor
memoryaccessandinternalparallel-to-serialconversion.

CONNECTIONMODE
InConnectionMode,theaddressesofinputsourceforalloutputchannels

arestoredintheConnectionMemoryLow.TheConnectionMemoryLow
locationsaremappedtocorresponding8-bitx32-channeloutput.Thecontents
oftheDataMemoryattheselectedaddressarethentransferredtotheparallel-
to-serialconvertersbeforebeingoutput.Byhavingtheoutputchanneltospecify
theinputchannelthroughtheConnectionMemory,inputchannelscanbe
broadcasttoseveraloutputchannels.

PROCESSORMODE
InProcessorModetheCPUwritesdatatotheConnectionMemoryLow

locationswhichcorrespondtotheoutputlinkandchannelnumber.Thecontents
of theConnectionMemory Loware transferred to the parallel-to-serial
converteronechannelbeforeitistobeoutputandaretransmittedeachframe
totheoutputuntilitischangedbytheCPU.

CONTROL
TheConnectionMemoryHighbits(Table4)control theper-channel

functionsavailableintheIDT72V8985.Outputchannelsareselectedinto
specificmodessuchas:ProcessorModeorConnectionmode,Variableor
Constantthroughputdelaymodes,OutputDriversEnabledorinthree-state
condition.ThereisalsoonebittocontrolthestateoftheCCOoutputpin.

OUTPUTDRIVEENABLE(ODE)
TheODEpinisthemasteroutputthree-statecontrolpin.IftheODEinput

isheldLOWallTDM(TimeDivisionMultiplexed)outputswillbeplacedinhigh
impedanceregardlessConnectionMemoryHighprogramming.However,if
ODEisHIGH,thecontentsofConnectionMemoryHighcontroltheoutputstate
onaper-channelbasis.

SERIALINTERFACETIMING
TheIDT72V8985masterclock(C4i)is4.096MHzsignalallowingserialdata

linkconfigurationat2.048Mb/stobeimplemented.TheIDT72V8985can
automaticallydetectthepresenceofaninputframepulse,identifythetypeof
backplanepresentontheserialinterface,andformatthesynchronizationpulse
accordingtoST-BUS®orGCIinterfacespecifications(activeHIGHinGCIor
activeLOWinST-BUS®).UpondeterminingthecorrectinterfaceConnected
totheserialport,theinternaltimingunitestablishestheappropriateserialdata
bittransmitandsamplingedges.InST-BUS®mode,everysecondfallingedge
ofthe4.096MHzclockmarksaboundaryandtheinputdataisclockedinby
therisingedge,threequartersofthewayintothebitcell.InGCImodeevery
secondrisingedgeofthe4.096MHzclockmarksthebitboundarywhiledata
samplingisperformedduringthefallingedge,atthreequartersofthebit
boundaries.

DELAY THROUGH THE IDT72V8985
Thetransferofinformationfromtheinputserialstreamstotheoutputserial

streams results in a delay through the device.  The delay through the
IDT72V8985devicevariesaccordingtothemodeselectedintheV/Cbitofthe
ConnectionMemoryHigh.

VARIABLEDELAYMODE
ThedelayinVariableDelayModeisdependentonlyonthecombination

ofsourceanddestinationontheinputandoutputstreams.Theminimumdelay
achievableintheIDT72V8985deviceisthreetimeslots.IntheIDT72V8985
device,theinformationthatistobeoutputinthesamechannelpositionasthe
informationisinput(positionn),relativetoframepulse,willbeoutputinthe
followingframe(channeln,framen+1).Thesameoccursiftheinputchannels
succeeding(n+1,n+2)thechannelpositionastheinformationisinput.
Theinformationswitchedtothethirdtimeslotaftertheinputhasenteredthe

device(forinstance,inputchannel0tooutputchannel3orinputchannel30to
outputchannel1),isalwaysoutputthreechannelslater.
Anyswitchingconfigurationthatprovidesthreeormoretimeslotsbetween

inputandoutputchannels,willhaveathroughputdelayequaltothedifference
betweentheoutputandinputchannels;i.e.,thethroughputdelaywillbeless
thanoneframe.Table1showsthepossibledelaysfortheIDT72V8985device
inVariableDelayMode.AnexampleisshowninFigure3.

CONSTANTDELAYMODE
Inthismodeframeintegrityismaintainedinallswitchingconfigurationsby

Figure 2. Processor ModeFigure 1. Connection Mode
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makinguseofamultipleDataMemorybuffertechniquewhereinputchannels
writteninanyofthebuffersduringframeNwillbereadoutduringframeN+2.
IntheIDT72V8985,theminimumthroughputdelayachievableinConstant
Delaymodewillbe32timeslots;forexample,wheninputtimeslot32(channel
31)isswitchedtooutputtimeslot1(channel0).Likewise,themaximumdelay
isachievedwhenthefirsttimeslotinaframe(channel0)isswitchedtothelast
timeslotintheframe(channel31),resultingin94timeslotsofdelay(see
Figure4).
Tosummarize,anyinputtimeslotfrominputframeNwillbealwaysswitched

tothedestinationtimeslotonoutputframeN+2.InConstantDelaymodethe
devicethroughputdelayiscalculatedaccordingtothefollowingformula:

DELAY=[32+(32-IN)+(OUT-1)]

IN=thenumberoftheinputtimeslot(from1to32)
OUT=thenumberoftheoutputtimeslot(from1to32).

MICROPROCESSOR PORT
TheIDT72V8985microprocessorportisanon-multiplexedbusarchitec-

ture.Theparallelportconsistsofan8-bitparalleldatabus(D0-D7),sixaddress
inputlines(A0-A5)andfourcontrollines(CS,DS,R/WandDTA).Thisparallel
microportallowstheaccesstotheControlRegisters,ConnectionMemoryLow,
ConnectionMemoryHigh,andtheDataMemory.Alllocationsareread/written
exceptfortheDataMemory,whichcanbereadonly.
AccessesfromthemicroporttotheConnectionMemoryandtheData

MemoryaremultiplexedwithaccessesfromtheinputandoutputTDMports.
ThiscancausevariableDataAcknowledgedelays(DTA).IntheIDT72V8985
device,theDTAoutputprovidesamaximumacknowledgmentdelayof800ns
forread/writeoperationsintheConnectionMemory.However,foroperations
intheDataMemory(ProcessorMode),themaximumacknowledgmentdelay
canbe1220ns.

SOFTWARE CONTROL
IftheA5,A1,A0addresslineinputsareLOWthentheIDT72V8985Internal

ControlRegisterisaddressed(seeTable2).IfA5inputlineishigh,thenthe
remainingaddressinputlinesareusedtoselectthe32possiblechannelsper
inputoroutputstream.AsexplainedintheControlRegisterdescription,the
addressinputlinesandtheStreamAddressbits(STA)oftheControlregister
givetheuserthecapabilityofselectingallpositionsofIDT72V8985Dataand
Connectmemories.SeeFigure5foraccessinginternalmemories.
ThedatainthecontrolregisterconsistsofMemorySelectandStream

Addressbits,SplitMemoryandProcessorEnablebits(Table3).InSplitMemory
mode(Bit7oftheControlregister)readsarefromtheDataMemoryandwrites
aretotheConnectionMemoryLOW.TheMemorySelectbitsallowthe
ConnectionMemoryHighorLOWortheDataMemorytobechosen,andthe
StreamAddressbitsdefineinternalmemorysubsectionscorrespondingtoinput
oroutputstreams.

TheProcessorEnablebit(bit6)placeseveryoutputchannelonevery
outputstreaminProcessorMode;i.e.,thecontentsoftheConnectionMemory
LOW(CML,seeTable5)areoutputontheoutputstreamsonceeveryframe
unlesstheODEinputpinisLOW.IfPEbitisHIGH,thentheIDT72V8985
behavesas if bits2 (ChannelSource)and0 (OutputEnable)ofevery
ConnectionMemoryHigh(CMH,seeTable4)locationsweresettoHIGH,
regardlessoftheactualvalue.IfPEisLOW,thenbit2and0ofeachConnection
MemoryHighlocationoperatesnormally.Inthiscase,ifbit2oftheCMHisHIGH,
theassociatedTXoutputchannelisinProcessorMode.Ifbit2oftheCMHis
LOW,thenthecontentsoftheCMLdefinethesourceinformation(streamand
channel)ofthetimeslotthatistobeswitchedtoanoutput.
IftheODEinputpinisLOW,thenalltheserialoutputsarehigh-impedance.

IfODEisHIGH,thenbit0(OutputEnable)oftheCMHlocationenables(ifHIGH)
ordisables(ifLOW)forthatparticularchannel.
Thecontentsofbit1(CCO)ofeachConnectionMemoryHighLocation(see

Table4)isoutputonCCOpinonceeveryframe.TheCCOpinisa2.048Mb/
soutput,whichcarries256bits.IfCCObitissetHIGH,thecorrespondingbit
onCCOoutputistransmittedHIGH.IfCCOisLOW,thecorrespondingbiton
theCCOoutputistransmittedLOW.Thecontentsofthe256CCObitsoftheCMH
aretransmittedsequentiallyontotheCCOoutputpinandaresynchronousto
theTXstreams.Toallowfordelayinanyexternalcontrolcircuitrythecontents
oftheCCObitisoutputonechannelbeforethecorrespondingchannelonthe
TXstreams.Forexample,thecontentsofCCObitinposition0(corresponding
toTX0,CH0),istransmittedsynchronouslywiththeTXchannel31,bit7.Bit1's
ofCMHforchannel1ofstreams0-7areoutputsynchronouslywithTXchannel
0bits7-0.

INITIALIZATION
Duringthemicroprocessorinitializationroutine,themicroprocessorshould

programthedesiredactivepathsthroughthematrices,andputallotherchannels
intothehighimpedancestate.CareshouldbetakenthatnotwoConnectedTX
outputsdrivethebussimultaneously.WiththeCMHsetup,themicroprocessor
controllingthematricescanbringtheODEsignalhightorelinquishhigh
impedancestatecontroltotheConnectionMemoryHighbitsoutputs.
Theresetpinisdesignedtobeusedwithboardresetcircuitry.Duringreset

theTXserialstreamswillbeputintohigh-impedanceandthestateofinternal
registersandcounterswillbereset.Astheconnectionmemorycanbeinany
stateafterapowerup,theODEpinshouldbeusedtoholdtheTXstreamsin
high-impedanceuntiltheper-channeloutputenablecontrolintheconnection
memoryhighisappropriatelyprogrammed.ThemaindifferencebetweenODE
andresetis,resetaltersthestateoftheregistersandcounterswhereasODE
controlsonlythehigh-impedancestateoftheTXstreams. RESETinputisonly
providedontheSSOPpackages.

TABLE 1  VARIABLE DELAY MODE

Input Channel Output Channel Throughput Delay

n m=n,n+1orn+2 m-n+32timeslot

n m>n+2 m-ntimeslot

n m<n 32-(n-m)timeslot

TABLE 2  ADDRESS MAPPING

A5 A4 A3 A2 A1 A0 LOCATION

0 X X X 0 0 ControlRegister
1 0 0 0 0 0 Channel 0
1 0 0 0 0 1 Channel 1
1 • • • • • •

1 • • • • • •

1 • • • • • •

1 • • • • • •

1 • • • • • •

1 1 1 1 1 1 Channel 31
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ForSlot1("A"):IN=32,OUT=1,DELAY=(32-32)+32+(1-1)=32timeslotsminimumdelay
ForSlot32("J"):IN=1,OUT=32,DELAY=(32-1)+32+(32-1)=94timeslotsmaximumdelay

Figure 4. Constant Delay Mode

A   B   C   D   E   F    G   H    I    J

32 Slots 32 Slots 32 Slots

32  31.........7   6    5    4    3    2   1 Time Slot

Outgoing NowIncoming Now Outgoing Next

32   31........7    6    5    4    3   2
1

G   H I    J J 

32 Slots 32 Slots 32 Slots
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OutgoingIncoming Switching

J    I    H    G   F   E    D   C   B   A

 J  J 

Time Slot 32  31  30  29 28............  3    2   1 32  31  30  29 28.............  3   2   1 Time Slot

A   B   C   D    E   F   G   H    I    J

Time Slot 32  31  30  29 28............  3    2   1

Figure 3. Variable Delay Mode

ForJ:DELAY=3Slots,32Slots,33Slots,and34Slots
ForG,H,andI:DELAY=3slots
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Connection Memory High

Connection Memory Low

 Channel 0  Channel 1  Channel 2  Channel 31

 Channel 0  Channel 1  Channel 2  Channel 31
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100001 100010 111111
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Stream
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1 0
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Control Register CRb7

External Address Bits A5-A0
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100000

The Control Register is only accessed when A5=0.
All other address bits have no effect when A5=0.
When A5 =1, only 32 bytes are randomly accessable
via A0-A4 at any one instant.  Which 32 bytes are
accessed is determined by the state of CRb0 -CRb4.

The 32 bytes correlate to 32 channel of one ST-BUS

stream.

CRb6 CRb5 CRb4 CRb3 CRb2 CRb1 CRb0

CRb4 CRb3

CRb2 CRb1 CRb0

Figure 5. Addressing Internal Memories
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TABLE 4          CONNECTION MEMORY HIGH

TABLE 5          CONNECTION MEMORY LOW

TABLE 3  CONTROL REGISTER

Bit Name Description

7 SM(SplitMemory) When1,allsubsequentreadsarefromtheDataMemoryandwritesaretotheConnectionMemory,exceptwhen
theControlRegisterisaccessedagain.TheMemorySelectbitsneedtospecifythememoryfortheoperations.

6 PE (ProcessorMode) When1,thecontentsoftheConnectionMemoryLOWareoutputontheSerialOutputstreamsexceptwheninhigh-
impedance.When0,theConnectionMemorybitsforeachchanneldeterminewhatisoutput.

5 unused

4-3 MS1-MS0 0-0-Nottobeused.
(MemorySelectBits) 0-1-DataMemory(readonlyfromtheCPU)

1-0-ConnectionMemoryLOW
1-1-ConnectionMemoryisHIGH

2-0 STA2-0 Thenumberexpressedinbinarynotationonthesebitsreferstotheinputoroutputstreamwhichcorrespondstothe
(StreamAddressBits) subsectionofmemorymadeaccessibleforsubsequentoperations.

SM PE X MS1 MS0 STA2 STA1 STA0

7 6 5 4 3 2 1 0

 x = don't care

Bit Name Description

7,5,4,3 unused

6 V/C (Variable/Constant ThisbitisusedtoselectbetweenVariable(LOW)andConstantDelay(HIGH)modesonaper-channelbasis.
Throughput Delay Mode)

2 CS When1,thecontentsofthecorrespondinglocationinConnectionMemoryLOWareoutputonthelocation'schannel
(Channel Source) andstream.When0,thecontentsofthecorrespondinglocationinConnectionMemoryLOWactasanaddressforthe

DataMemoryanddeterminethesourceoftheconnectiontothelocation'schannelandstream.

1 CCO(CCOBit) ThisbitdrivesabittimeontheCCOoutputpin.

0 OE(OutputEnable) Thisbitenablestheoutputdriversonaper-channelbasis.Thisallowsindividualchannelsonindividualstreamsto
bemadehigh-impedance,allowingswitchmatricestobeconstructed.AHIGHenablesthedriverandaLOWdisablesit.

X V/C X X X CS CCO OE

7 6 5 4 3 2 1 0

 x = don't care

Bit Name Description

7-5 SAB2-0(1) ThesethreebitsareusedtoselecteightsourcestreamsfortheConnection.
(SourceStreamAddressBits)

4-0(1) CAB2-0(1) Thesefivebitsareusedtoselect32differentsourcechannelsfortheConnection(thestreamwherethechannel
(SourceChannelAddressBits) ispresentisdefinedbybitsSAB2-0).Bit4isthemostsignificantbit.

SAB2 SAB1 SAB0 CAB4 CAB3 CAB2 CAB1 CAB0

NOTE:
1. Ifbit2of thecorrespondingConnectionHIGH location is1orbit6of theControlRegister is1, then theseentire8bitsareoutputon thechannelandstreamassociatedwith
this location.Otherwise, the bits are used as indicated to define the source of theConnectionwhich is output on the channel and stream associatedwith this location.

7 6 5 4 3 2 1 0
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Commercial Temperature RangeIDT72V8985 3.3V Time Slot Interchange
Digital Switch 256 x 256

Test Point

Output

Pin

CL

GND

S1

RL

VCC

GND

5707 drw09

S2

S1isopencircuitexceptwhentestingoutput
levelsorhighimpedancestates.

S2isswitchedtoVCCorGNDwhentesting
outputlevelsorhighimpedancestates.

Figure 6.  Output Load

RECOMMENDED OPERATING

CONDITIONS

DC ELECTRICAL CHARACTERISTICS

NOTE:
1.Typicalfiguresareat25°Candarefordesignaidonly;notguaranteedandnotsubject
to production testing.

NOTE:
1. Typical figures are at 25°Cand are for design aid only; not guaranteed and not subject to production testing.

Symbol Parameter Min. Max. Unit

Vcc SymbolVoltage -0.3 5.0 V

Vi VoltageonDigitalInputs GND-0.3 VCC+0.5 V

VO VoltageonDigitalOutputs GND-0.3 VCC+0.3 V

IO CurrentatDigitalOutputs 20 mA

TS StorageTemperature -55 +125 ° C

PD PackagePowerDissapation 1 W

Symbol Parameter Min. Typ.(1) Max. Unit

VCC PositiveSupply 3.0 3.3 3.6 V

VI InputVoltage 0  5.25 V

TOP OperatingTemperature -40 25 +85 °C
Commercial

Symbol Parameter Min. Typ.(1) Max. Units TestConditions

ICC SupplyCurrent  3 5 mA OutputsUnloaded

VIH InputHighVoltage 2.0   V

VIL InputLowVoltage   0.8 V

IIL InputLeakage(Inputs)   15 µA VIbetweenGNDandVCC

C I InputCapacitance   10 pF

VOH OutputHighVoltage 2.4   V IOH=10mA

IOH OutputHighCurrent 10   mA Sourcing.VOH=0.8V

VOL OutputLowVoltage   0.4 V IOL=5mA

IOL OutputLowCurrent 5   mA Sinking.VOL=0.4V

IOZ HighImpedanceLeakage   5 µA VObetweenGNDandVCC

CO OutputPinCapacitance   10 pF

NOTE:
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may

causepermanentdamagetothedevice.Thisisastressratingonlyafunctionaloperation
ofthedeviceattheseoranyconditionsabovethoseindicatedintheoperationalsections
of thisspecification isnot implied. Exposure toabsolutemaximumratingconditions for
extended periods may affect reliability.

ABSOLUTE MAXIMUM RATINGS(1)
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Commercial Temperature RangeIDT72V8985 3.3V Time Slot Interchange
Digital Switch 256 x 256

Figure 7.  ST-BUS® Timing

F0i

C4i

TX

RX
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Ch.  31,  Bit 0 Ch.  0, Bit 7 Ch.  0, Bit 6

Ch.  0, Bit 6Ch.  0, Bit 7Ch.  31, Bit 0

Ch.  0,

Bit 5

tF0iW

Ch.  0, Bit 5

tF0iH
tF0iS

tDAA

tC4i

tSTiS tSTiH

tCH tCL

tf
tr

AC ELECTRICAL CHARACTERISTICS(1)  ST-BUS® TIMING

NOTE:
1. Timing is over recommended temperature and power supply voltages.
2. Typical figures are at 25°Cand are for design aid only; not guaranteed and not subject to production testing.

Symbol Parameter Min. Typ.(2) Max. Units TestConditions

tF0iW FramePulseWidth  244  ns

tF0iS FramePulseSetupTime 5 20 190 ns

tF0iH FramePulseHoldTime 5 20 190 ns

tDAA TXdelayActivetoActive  40 60 ns CL=150pF

tSTiS RXSetupTime 10   ns

tSTiH RXHoldTime 10   ns

tC4i ClockPeriod  244  ns

tCL CKInputLow  122  ns

tCH CKInputHigh  122  ns

tr,tf ClockRise/FallTime   10 ns
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Commercial Temperature RangeIDT72V8985 3.3V Time Slot Interchange
Digital Switch 256 x 256

Figure 8.  GCI Timing

tDAA

TX

RX
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tSTiS tSTiH

tWFH

F0i

C4i

tCHtCLtftr

tC4i

Ch. 31 Bit 7 Ch. 0 Bit 0 Ch. 0 Bit 1

Ch. 0 Ch. 0 Bit 1Bit 0Ch. 31 Bit 7

tF0iS tF0iH

AC ELECTRICAL CHARACTERISTICS(1)  GCI TIMING

NOTE:
1. Timing is over recommended temperature and power supply voltages.
2. Typical figures are at 25°Cand are for design aid only; not guaranteed and not subject to production testing.

Symbol Parameter Min. Typ.(2) Max. Units TestConditions

tC4i ClockPeriod  244  ns

tCL, tCH PulseWidth  122  ns

tWFH FrameWidthHigh  244  ns

tF0iS FrameSetup 5 20 190 ns

tF0iH FrameHold 5 20 190 ns

tDAA DataDelay/ClockActivetoActive  40 60 ns CL=150pF

tSTiS RXInputSetup 10   ns

tSTiH RXInputHold 10   ns

tr,tf ClockRise/FallTime   10 ns
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Commercial Temperature RangeIDT72V8985 3.3V Time Slot Interchange
Digital Switch 256 x 256

C4i

TX0-7

CCO
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TX0-7

(GCI)

(ST-BUS)

Bit Cell Boundary

tTAZ

tXCD

tTZA

Figure 9.  Serial Outputs and External Control

Figure 10.  Output Driver Enable

tOED

ODE

TX0-7
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tOED

Figure 11. Reset

RS

TX
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tZDO  

tZRS  

tRSZ  

tRPW  

AC ELECTRICAL CHARACTERISTICS(1)  SERIAL STREAM TIMING

Symbol Characteristics Min. Typ.(2) Max. Unit TestConditions

tTAZ TX0-7Delay-ActivetoHighZ  30 45 ns RL=1KΩ(3),CL=150pF

tTZA TX0-7Delay-HighZtoActive  45 60 ns CL=150pF

tOED OutputDriverEnableDelay  45 60 ns RL=1KΩ(3),CL=150pF

tXCD CCOOutputDelay 0 40 60 ns CL=150pF

tRSZ ResettoHighZ 5 30  ns

tZRS HighZtoReset 0   ns

tZDO HighZtoValidData  32  cycles C4icycles

tRPW ResetPulseWidth 100   ns RL=1KΩ(3),CL=150pF

NOTE:
1. Timing is over recommended temperature and power supply voltages.
2. Typical figures are at 25°Cand are for design aid only; not guaranteed and not subject to production testing.
3. High Impedance ismeasured by pulling to the appropriate rail with RL, with timing corrected to cancel time taken to discharge CL.
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Commercial Temperature RangeIDT72V8985 3.3V Time Slot Interchange
Digital Switch 256 x 256

Figure 12.  Motorola Non-Multiplexed Bus Timing

CS

DS

D0-D7

WRITE
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R/W

A0-A5

D0-D7

READ

DTA

VALID DATA

VALID DATA

tCSS

tRWS

tADS

tCSH

tRWH

tADH

tDHR
tDSW

tSWD

tDDR

tAKD

tDHW

tAKH

AC ELECTRICAL CHARACTERISTICS(1)  MICROPROCESSOR TIMING

Symbol Characteristics Min. Typ.(2) Max. Unit TestConditions

tCSS CSSetupfromDSRising 0   ns

tRWS R/WSetupfromDSRising 5   ns

tADS AddSetupfromDSRising 5   ns

tCSH CSHoldafterDSFalling 0   ns

tRWH R/WHoldafterDSFalling 5   ns

tADH AddHoldafterDSFalling 5   ns

tDDR DataSetupfromDTALowonRead 10   ns CL=150pF

tDHR DataHoldonRead 10 50 90 ns RL=1KΩ(3),CL=150pF

tDSW DataSetuponWrite(FastWrite) 10   ns

tSWD ValidDataDelayonWrite(SlowWrite)   122 ns

tDHW DataHoldonWrite 5   ns

tAKD AcknowledgmentDelay: CL=150pF
ReadingDataMemory  560 1220 ns
Reading/WritingConnectionMemory  300/370 730/800 ns
WritingtoControlRegister  45 70 ns
ReadingtoControlRegister  45 70 ns

tAKH AcknowledgmentHoldTime 10 20 40 ns RL=1KΩ(3),CL=150pF

NOTE:
1. Timing is over recommended temperature and power supply voltages.
2. Typical figures are at 25°Cand are for design aid only; not guaranteed and not subject to production testing.
3. High Impedance ismeasured by pulling to the appropriate rail with RL, with timing corrected to cancel time taken to discharge CL.
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XXXXXXIDT

Device Type

X

Package Process/

Temperature

Range

XX

BLANK    Commercial (-40°C to +85°C)

72V8985    256 x 256    3.3V Time Slot Interchange Digital Switch

JG
PV
DB

   GreenPlastic Leaded Chip Carrier (PLCC, J44-1)

ORDERING INFORMATION

DATASHEET DOCUMENT HISTORY
05/24/2000 pgs. 1,2,13and14.12/16/14removedleadedpackages
08/21/2000 pgs. 1,2and14.
01/24/2001 pgs. 1and9.
04/05/2001 pg. 11.
03/10/2003 pg. 13.
05/09/2003 pgs. 1,2,and14.
08/20/2003 pg. 9.
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