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TIME SLOT INTERCHANGE
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••••• 256 x 256 channel non-blocking switch

••••• Automatic signal identification (ST-BUS®, GCI)

••••• 8 RX inputs — 32 channels at 64 Kbit/s per serial line

••••• 8 TX outputs — 32 channels at 64 Kbit/s per serial line

••••• Three-state serial outputs

• Microprocessor Interface (8-bit data bus)

••••• Frame Integrity for data applications

••••• 5V Power Supply

••••• Operating Temperature Range -40°°°°°C to +85°°°°°C

••••• Available in 44-pin Plastic Leaded Chip Carrier (PLCC),

44-pin Plastic Quad Flatpack (PQFP) and 40-pin Plastic Dip

(P-DIP)

�����������
TheIDT728985isaST-BUS®/GCIcompatibledigitalswitchcontrolledby

amicroprocessor.TheIDT728985canhandleasmanyas256,64Kbit/sinput
andoutputchannels.Those256channelsaredividedinto8serialinputsand
outputs,eachofwhichconsistsof32channels.TheIDT728985providesper-
channelvariableorconstantthroughputdelaymodesandmicroprocessorread

andwriteaccesstoindividualchannels.Asanimportantfunctionofadigital
switchistomaintainsequenceintegrityandminimizethroughputdelay,the
IDT728985isanidealsolutionformostswitchingneeds.


�������������������
Framesequence,constantthroughputdelay,andguaranteedminimum

delayarehighpriorityrequirementsintoday’sintegrateddataandmultimedia
networks.TheIDT728985providesthesefunctionsonaper-channelbasis
usingastandardmicroprocessorcontrolinterface.Eachoftheeightseriallines
isdesignedtoswitch64Kbit/sPCMorNx64Kbit/sdata.
InProcessorMode,themicroprocessorcanaccesstheinputandoutputtime

slotstocontrolotherdevicessuchasISDNtransceiversandtrunkinterfaces.
SupportingbothGCIandST-BUS®formats,IDT728985hasincorporatedan
internalcircuittoautomaticallyidentifythepolarityandformatoftheframe
synchronization.

AfunctionalblockdiagramoftheIDT728985deviceisshownonpage1.
Theserialstreamsoperatecontinuouslyat2.048Mb/sandarearrangedin
125µswideframeseachcontaining32,8-bitchannels.Eightinput(RX0-7)and
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PLCC: 0.05in. pitch, 0.65in. x 0.65in.

(J44-1, order code: J)

TOP VIEW

PLASTIC DIP: 0.10in. pitch, 2.05in. x 0.60in.

(P40-1, order code:  P)

TOP VIEW
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PQFP: 0.80mm pitch, 10mm x 10mm

(DB44-1, order code:  DB)

TOP VIEW

NOTE:

1.DNC -DoNotConnect

SYMBOL NAME I/O DESCRIPTION

GND Ground. GroundRail.

VCC VCC +5.0VoltPowerSupply.

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 TheselinesprovidetheaddresstoIDT728985internalregisters.

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.
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eightoutput(TX0-7)serialstreamsareprovidedintheIDT728985device
allowingacomplete256x256channelnon-blockingswitchmatrixtobe
constructed.Theserialinterfaceclockforthedeviceis4.096MHz,asrequired
inST-BUS®andGCIspecifications.
Thereceivedserialdataisinternallyconvertedtoparallelbytheonchip

serial-to-parallelconvertersandstoredsequentiallyina256-positionData
Memory.Byusinganinternalcounterthatisresetbytheinput8KHzframepulse,
F0i,theincomingserialdatastreamscanbeframedandsequentiallyaddressed.
Dependingonthetypeofinformationtobeswitched,theIDT728985device

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

CONNECTION MEMORY

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

CONNECTION MODE

InConnectionMode,theaddressesofinputsourceforalloutputchannels
arestoredintheConnectionMemoryLow.TheConnectionMemoryLow
locationsaremappedtocorresponding8-bitx32-channeloutputs.Thecontents
oftheDataMemoryattheselectedaddressarethentransferredtotheparallel-
to-serialconvertersbeforebeingoutput.Byhavingtheoutputchanneltospecify
theinputchannelthroughtheConnectionMemory,thesameinputchannelcan
bebroadcasttoseveraloutputchannels.

PROCESSOR MODE

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

CONTROL

TheConnectionMemoryHighbits(Table4)control theper-channel

functionsavailableintheIDT728985.Outputchannelsareselectedintospecific
modessuchas:ProcessorModeorConnectionmode,VariableorConstant
throughputdelaymodes,OutputDriversEnabledorinthree-statecondition.
ThereisalsoonebittocontrolthestateoftheCCOoutputpin.

OUTPUT DRIVE ENABLE (ODE)

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

SERIAL INTERFACE TIMING

TheIDT728985masterclock(C4i)is4.096MHzsignalallowingserialdata
linkconfigurationat2.048Mb/stobeimplemented.TheIDT728985can
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.

���������������������������
Thetransferofinformationfromtheinputserialstreamstotheoutputserial

streamsresultsinadelaythroughthedevice.ThedelaythroughtheIDT728985
devicevariesaccordingtothemodeselectedintheV/CbitoftheConnection
MemoryHigh.

VARIABLE DELAY MODE

ThedelayinVariableDelayModeisdependentonlyonthecombination
ofsourceanddestinationontheinputandoutputstreams.Theminimumdelay
achievableintheIDT728985deviceisthreetimeslots.IntheIDT728985
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

Figure2.ProcessorModeFigure1.ConnectionMode
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betweentheoutputandinputchannels;i.e.,thethroughputdelaywillbeless
thanoneframe.Table1showsthepossibledelaysfortheIDT728985device
inVariableDelayMode.AnexampleisshowninFigure3.

CONSTANT DELAY MODE

Inthismodeframeintegrityismaintainedinallswitchingconfigurationsby
makinguseofamultipleDataMemorybuffertechniquewhereinputchannels
writteninanyofthebuffersduringframeNwillbereadoutduringframeN+2.
IntheIDT728985,theminimumthroughputdelayachievableinConstantDelay
modewillbe32timeslots;forexample,wheninputtimeslot32(channel31)is
switchedtooutputtimeslot1(channel0).Likewise,themaximumdelayis
achievedwhenthefirsttimeslotinaframe(channel0)isswitchedtothelasttime
slotintheframe(channel31),resultingin94timeslotsofdelay(seeFigure4).
Tosummarize,anyinputtimeslotfrominputframeNwillbealwaysswitched

tothedestinationtimeslotonoutputframeN+2.InConstantDelaymodethe
devicethroughputdelayiscalculatedaccordingtothefollowingformula:

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

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

�����������������
TheIDT728985microprocessorportisanon-multiplexedbusarchitecture.

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

MemoryaremultiplexedwithaccessesfromtheinputandoutputTDMports.
ThiscancausevariableDataAcknowledgedelays(DTA).IntheIDT728985
device,theDTAoutputprovidesamaximumacknowledgmentdelayof800ns
forread/writeoperationsintheConnectionMemory.However,foroperations
intheDataMemory(ProcessorMode),themaximumacknowledgmentdelay
canbe1220ns.

��
�%����������
IftheA5,A1,A0addresslineinputsareLOWthentheIDT728985Internal

ControlRegisterisaddressed(seeTable2).IfA5inputlineishigh,thenthe
remainingaddressinputlinesareusedtoselectthe32possiblechannelsper
inputoroutputstream.AsexplainedintheControlRegisterdescription,the
addressinputlinesandtheStreamAddressbits(STA)oftheControlregister
givetheuserthecapabilityofselectingallpositionsofIDT728985Dataand
Connectmemories.SeeFigure6foraccessinginternalmemories.
ThedatainthecontrolregisterconsistsofMemorySelectandStream

Addressbits,SplitMemoryandProcessorEnablebits(Table3).InSplitMemory

mode(Bit7oftheControlregister)readsarefromtheDataMemoryandwrites
aretotheConnectionMemoryLOW.TheMemorySelectbitsallowthe
ConnectionMemoryHighorLOWortheDataMemorytobechosen,andthe
StreamAddressbitsdefineinternalmemorysubsectionscorrespondingtoinput
oroutputstreams.
TheProcessorEnablebit(bit6)placeseveryoutputchannelonevery

outputstreaminProcessorMode;i.e.,thecontentsoftheConnectionMemory
LOW(CML,Table5)areoutputontheoutputstreamsonceeveryframeunless
theODEinputpinisLOW.IfPEbitisHIGH,thentheIDT728985behavesas
ifbits2(ChannelSource)and0(OutputEnable)ofeveryConnectionMemory
High(CMH)locationsweresettoHIGH,regardlessoftheactualvalue.IfPE
isLOW,thenbit2and0ofeachConnectionMemoryHighlocationoperates
normally.Inthiscase,ifbit2oftheCMHisHIGH,theassociatedTXoutput
channelisinProcessorMode.Ifbit2oftheCMHisLOW,thenthecontentsof
theCMLdefinethesourceinformation(streamandchannel)ofthetimeslotthat
istobeswitchedtoanoutput,Table4.
IftheODEinputpinisLOW,thenalltheserialoutputsarehigh-impedance.

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

Table4)isoutputonCCOpinonceeveryframe.TheCCOpinisa2.048Mb/s
output,whichcarries256bits.IfCCObitissetHIGH,thecorrespondingbiton
CCOoutputistransmittedHIGH.IfCCOisLOW,thecorrespondingbitonthe
CCOoutputistransmittedLOW.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.TheODEpinshouldbeheldlowonpower
uptokeepalloutputpins inhigh-impedance.With theCMHsetup, the
microprocessorcontrollingthematricescanbringtheODEsignalhighto
relinquishhighimpedancestatecontroltotheConnectionMemoryHighbits
outputs.

����������������������
A5 A4 A3 A2 A1 A0 LOCATION

0 X X X 0 0 ControlRegister(1)

1 0 0 0 0 0 Channel0(2)

1 0 0 0 0 1 Channel1(2)

1 • • • • • •

1 • • • • • •

1 • • • • • •

1 • • • • • •

1 • • • • • •

1 1 1 1 1 1 Channel 31(2)

������	&������������������
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
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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

Figure4.ConstantDelayMode

ABCDEFGHIJ J J J GH IJ

32Slots 32Slots 32Slots

3231.........7654321TimeSlot

OutgoingNowIncomingNow OutgoingNext

3231........7654321

32Slots 32Slots 32Slots

5708drw07

OutgoingIncoming Switching

JIHGFEDCBA

TimeSlot3231302928............321 3231302928.............321TimeSlot

ABCDEFGHIJ

TimeSlot3231302928............321

Figure3.VariableDelayMode

ForJ:DELAY=3Slots,32Slots,33Slots,and34Slots
ForG,H,andI:DELAY=3slots
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ConnectionMemoryHigh
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ControlRegister CRb7
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TheControlRegisterisonlyaccessedwhenA5=0.
AllotheraddressbitshavenoeffectwhenA5=0.
WhenA5=1,only32bytesarerandomlyaccessablevia
A0-A4atanyoneinstant.Which32bytesare
accessedisdeterminedbythestateofCRb0-CRb4.
The32bytescorrelateto32channelofoneST-BUS

stream.

CRb6 CRb5 CRb4 CRb3 CRb2 CRb1 CRb0

CRb4 CRb3

0 0 0 0
0 0 1 1
0 1 0 2

0 1 1 3
1 0 0 4
1 0 1 5

1 1 0 6
1 1 1 7

StreamCRb2 CRb1 CRb0

100001 100010100000

Channel0 Channel1 Channel2
Channel0 Channel1 Channel2
Channel0 Channel1 Channel2
Channel0 Channel1 Channel2
Channel0 Channel1 Channel2
Channel0 Channel1 Channel2
Channel0 Channel1 Channel2
Channel0 Channel1 Channel2

111111 ExternalAddressBits A5-A0

Channel31
Channel31
Channel31
Channel31
Channel31
Channel31
Channel31
Channel31

DataMemory

Figure6.AddressingInternalMemories
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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

 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

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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S2

S1isopencircuitexceptwhentestingoutput
levelsorhighimpedancestates.

S2isswitchedtoVCCorGNDwhentesting
outputlevelsorhighimpedancestates.

Figure6.OutputLoad
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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-GND -0.3 7 V

Vi VoltageonDigitalInputs GND-0.3 VCC+0.3 V

VO VoltageonDigitalOutputs GND-0.3 VCC+0.3 V

IO CurrentatDigitalOutputs 40 mA

TS StorageTemperature -65 +150 ° C

PD PackagePowerDissapation 2 W

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

VCC PositiveSupply 4.75 5.0 5.25 V

VI InputVoltage 0  VCC V

TOP OperatingTemperature -40 25 +85 °C
Commercial

Symbol Parameter Min. Typ.(1) Max. Units Test Conditions

ICC SupplyCurrent  7 10 mA OutputsUnloaded

VIH InputHighVoltage 2.0   V

VIL InputLowVoltage   0.8 V

IIL InputLeakage(Inputs)   5 µA VIbetweenGNDandVCC

IIL InputLeakage(I/Opins)  34 100 µA
C I InputCapacitance  8  pF

VOH OutputHighVoltage 2.4   V IOH=10mA

IOH OutputHighCurrent 10 15  mA Sourcing.VOH=2.4V

VOL OutputLowVoltage   0.4 V IOL=5mA

IOL OutputLowCurrent 5 10  mA Sinking.VOL=0.4V

IOZ HighImpedanceLeakage   5 µA VObetweenGNDandVCC

CO OutputPinCapacitance  8  pF

NOTE:

1. Exceeding these values may cause permanent damage. Functional operation under
these conditions is not implied.

�����������)�������������	$
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Commercial Temperature RangeIDT728985 Time Slot Interchange
Digital Switch 256 x 256
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Figure7.ST-BUS®Timing
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NOTE:

1. Timing is over recommended temperature and power supply voltages (VCC=5V±5%, GND=0V, TA=40°C to 85°C).
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 Test Conditions

tF0iW FramePulseWidth  244  ns OutputsLoaded

tF0iS FramePulseSetupTime 10  190 ns

tF0iH FramePulseHoldTime 20  190 ns

tDAA TXdelayActivetoActive  40 60 ns CL=150pF

tSTiS RXSetupTime 20   ns

tSTiH RXHoldTime 20   ns

tC4i ClockPeriod 200 244 300 ns

tCL CKInputLow 85 122 150 ns

tCH CKInputHigh 85 122 150 ns

tr,tf ClockRise/FallTime   10 ns
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Commercial Temperature RangeIDT728985 Time Slot Interchange
Digital Switch 256 x 256

Figure8.GCITiming
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NOTE:

1. Timing is over recommended temperature and power supply voltages (VCC=5V±5%, GND=0V, TA=40°C to 85°C).
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 Test Conditions

tC4i ClockPeriod 150 244 300 ns OutputsLoaded

tCL, tCH PulseWidth 73 122 150 ns

tWFH FrameWidthHigh  244  ns

tF0iS FrameSetup 10  190 ns

tF0iH FrameHold 20  190 ns

tDAA DataDelay/ClockActivetoActive  40 60 ns CL=150pF

tSTiS SerialInputSetup 20   ns

tSTiH SerialInputHold 20   ns

tr,tf ClockRise/FallTime   10 ns
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Commercial Temperature RangeIDT728985 Time Slot Interchange
Digital Switch 256 x 256
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Symbol Characteristics Min. Typ.(2) Max. Unit Test Conditions

tTAZ TX0-7Delay-ActivetoHighZ  40 60 ns RL=1KΩ(3),CL=150pF

tTZA TX0-7Delay-HighZtoActive  40 60 ns CL=150pF

tOED OutputDriverEnableDelay  40 60 ns RL=1KΩ(3),CL=150pF

tXCD CCOOutputDelay 0 20 40 ns 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 RangeIDT728985 Time Slot Interchange
Digital Switch 256 x 256

Figure11.MotorolaNon-MultiplexedBusTiming
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Symbol Characteristics Min. Typ.(2) Max. Unit Test Conditions

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 8   ns

tAKD AcknowledgmentDelay: CL=150pF
ReadingDataMemory  560 1220 ns
Reading/WritingConnectionMemory  300/370 730/800 ns
WritingtoControlRegister  40 70 ns
ReadingtoControlRegister  40 70 ns

tAKH AcknowledgmentHoldTime 10 20 50 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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*To search for sales office near you, please click the sales button found on our home page or dial the 800# above and press 2.

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

CORPORATEHEADQUARTERS forSALES: forTechSupport:
2975StenderWay 800-345-7015or408-727-6116 408-330-1753
SantaClara,CA95054 fax:408-492-8674 email:FIFOhelp@idt.com

www.idt.com* PPkg:www.idt.com/docs/PSC4003.pdf
JPkg:www.idt.com/docs/PSC4008.pdf
DBPkg:www.idt.com/docs/PSC4082.pdf
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XXXXXXIDT
Device Type

X
Package Process/

Temperature
Range

XX

BLANK    Commercial (-40°C to +85°C)

728985    256 x 256    Time Slot Interchange Digital Switch

JG  Green Plastic Leaded Chip Carrier (PLCC, J44-1)
PG
DBG

   Green Plastic Dip (P40-1)
   Green Plastic Quad Flatpack (PQFP, DB44-1)
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5/08/2000 pg.1
6/05/2000 pgs.1,2,12and13.
8/18/2000 pg.2
01/24/2001 pgs.1and8.
04/05/2001 pg.10
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