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Features

* CPU32+[Processor(4.5MIPS@AtR25MHz)
— 32-bitlVersionoffheCPU32[Corel(Fully[CompatibleithThel[CPU32)
— BackgroundDebugMode
— Byte-misaligned[Addressing
Updo@2-bitataBus{DynamicBusBizingforB@AndA6MIts)
Up{o@B2[Addresslines{AtMleast28[Always[Available)
Complete[StaticDesign(0E25MHz[Operation)
SlaveModefoMisable[CPU32+[{AllowsWseithExternalProcessors)
— Multiple[QUICCs[CanZBhare@nelBystemBus{OneMaster)
— TS68040[CompanionModelAllowsQUICCiobeATS68040[CompanionChip@and
IntelligentPeripheral (R2MIPS[@tR25MHZz)
— PeripheralDevicedf[TSPC603el(seeC415/DMnote)
* FourlGeneral-purposelTimers
— Superset0fMIC68302Timers
— Four6-bitMimersBrTwo32-bitTimers
— GatelModelCanl[Enable/DisablelCounting
TwollndependentDMAS{IDMAS)
System[IhtegrationModule{SIM60)
CommunicationsProcessorModule{ICPM)
FourBaudRateGenerators
Four[3CCsl{Ethernet/IEEE[B02.3[0Optional@n[SCC1-Fulll0MbpsBupport)
TwolSMC
VecEF5VEB%O
fmax F25MHz[And [B33MHz
Military Memperature[Range:55°CEOXEF125°C
PpE0.40W@At[R25MHz;[5.25V
[MR2WAtEB3MHz;[3.25V

Description

The[TS68EN360[@QUadIntegrated[CommunicationControllerQUICC ™)lis[@Nersatile
one-chiplihtegratedmicroprocessor@ndperipheralldombinationfhatldanbelisedih@
varietylofl¢ontroller@pplications.dtparticularlyéxcelslinl@ommunications[activities.
The[@QUICCpronouncedfquick”)[danbeldescribed@slamext-generation[TS68302
withfhigherperformancelin(all@reasofldeviceldperation,lincreasedlexibility, najor
extensions(ih[dapability, @andhigherlintegration.ThefermCquad”[domesfromihe fact
thatfherelarefourlSerialldcommunicationsdontrollers({SCCs)on(fheldevice;however,
therelarelactually(Seven(Seriallchannels:[four($CCs,fwolSerialinanagementidontrol-
lers[[SMCs),[and[0@ne(Serialperipherallinterface[{SPI).

Screening/Quality
This[productlisimanufacturedihfullldompliancewith:
+  MIL-STD-883[(classB)

*  QML[class[@)
e orlaccordingiblAtmellStandards
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R suffix A suffix
PGA 241 CERQUAD 240
Ceramic Pin Grid Array Cavity Up Ceramic Leaded Chip Carrier Cavity Down

Introduction

QUICCIArchitecturel The[QUICCIik[32-bit[dontrollerthatlis[An[eéxtension[ofdtheriiembersofthe TS68300

Overview family.[Like[otherfmembersoffhe[TS68300Family,The[@UICCIlincorporatesihelinter-
moduleBus[IMB).[ThelTS68302fs[@an@xception,havingl@anB8000Mus[dnchip.TheIMB
provides[@lcommonl(interfaceforalliodulesloflihe T S68300damily, ivhich@llows[ihe
developmentoffhewldevicesmorelquicklyyisingdhelibrarydfléxistinginodules.
AlthoughltheIMB[definition[alwayslihcluded[anoptionforlanlon-chip[32-bitbus,{he
QUICCIisthe(irstldeviceblimplementthisioption.

The[QUICCIlsldomprisedldfithreeimodules:fthe[CPU32+[dore,theFIM60,[@Andthe [CPM.
Eachlmhoduletilizesihe32-bitIMB.

The[TS68EN360[QUICCblockldiagramlisShownlih[Figurel.

Figure1.MQUICCBIlockDiagram
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Pin[Assignments

Figurel2.0R41-leadPin(GridArray[(PGA)
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Figure[3.[R40-lead[Cerquad
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SignalDescription

FunctionalSignal[Group

Figurel4.MDUICCFunctional$ignalGroups

PORTA

RXD1/PA0 —~li——
TXD1/PAl ~t——

RXD2/PA2 ~=——
TXD2/PA3 ~t——

LITXDB/RXD3/PA4 ~ll———
L1RXDB/TXD3/PA5 —al———

L1TXDA/RXD4/PAG —~tl———
L1RXDA/TXD4/PA7 —~——

TIMERs/SCCs/SIs/CLOCKs/BRG
TIN1/LIRCLKA/BRGO1/CLK1/PAS —~li———=
BRGCLK1/TOUT1/CLK2/PA9 —~=lt—=

TIN2/LITCLKA/BRGO2/CLK3/PAL0 —~eal—=—
TOUT2/CLKA4/PALL ~t—
TIN3/BRGO3/CLK5/PAL2 ~t—=—
BRGCLK2/L1IRCLKB/TOUT3/CLK6/PAL3 ~al——B—
TIN4/BRGO4/CLK7/PAL4 ~t—
L1TCLKB/TOUT4/CLK8/PALS ~lt—=—

PORT B (PIP)
RRJICT1/SPISEL/PB0 ~t———B
RSTRT2/SPICLK/PB1 ~t———
RRJICT2/SPIMOSI(SPITXD)/PB2 ~———
BRGOA4/SPIMISO(SPIRXD)/PB3 ~———=
DREQ1/BRGO1/PB4 ~tl——
DACK1/BRGO2/PB5 —~——
DONE1/SMTXD1/PB6 ~at———
DONE2/SMRXD1/PB7 ~t———
DREQ2/SMSYN1/PB8 ~at———|
DACK2/SMSYN2/PB9 ~at———B
L1CLKOB/SMTXD2/PB10 ~———=
L1CLKOA/SMRXD2/PB11 ~———=
L1STI/RTS1/PB12 —~at——
L1ST2/RTS2/PB13 —~al——
L1ST3/L1IRQB/RTS3/PB14 ~ell——=
L1ST4/L1IRQA/RTS4/PB15 ~t——B
STRBO/BRGO3/PB16 ~———
STRBI/RSTRT1/PB17 ~———=|

PORT C (INTERRUPT PARALLEL 1/0)
L1ST1/RTS1/PCO ~alt——
L1ST2/RTS2/PC1 ~lt——

L1ST3/LIRQB/RTS3/PC2 ~t———
L1ST4/LIRQA/RTS4/PC3 ~at———
CTS1/PC4 ~t——|

TGATE1/CD1/PC5 ~at————|

CTS2/PC6 ~t——

TGATE2/CD2/PC7 ~at——
SDACK2/LITSYNCB/CTS3/PCS ~all——=
L1RSYNCB/CD3/PCY ~t——
SDACK1/LITSYNCA/CTSA4/PC10 ~at——
L1RSYNCA/CD4/PC11 ~t———=|
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ADDRESS BUS
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> A31:A28/WEO:WE3
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BUS CONTROL
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{~at—— = DSACKO/TBI
|~at—— = DSACKI/TA
- W

- S
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- ==

—B BG
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SYSTEM CONTROL
|~ RESETH
|~ B RESETS
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Signallhdex
Table.®ystemBus[Signaldhdex{Normall@peration)
[Group Signallame Mnemonic Function
Address AddressBus A27-A0 Lower27 bitslofladdressbus.[{l/O)
AddressBus/Byte[Write[ A31-A28 UpperiourbitsiofladdressBus{l/O),0rbytewrite[@nabled
Enables WE3-WEO signals[{O)forlaccesses(ibéxternalhemoryoriperipherals.
Function[Codes FC3-FCO Identifiesfhelprocessor(statelandfheladdress[Spaceldfithel
currentus(@ycle.[{l/O)
Data DataBus31[16 D31-D16 Upper16-bitldatabBuslusedibiransferbytedrwordldata.
Usedih[16-bitbusode.[({l/O)
DataBus15[H0 D15-DO Lower[16-bitldatabusiisedibfransfer3-bytelorlbng-wordO
data.[{l/O)
Notsedlih16-bitusthode.
Parity Parity2E0 PRTY2-PRTYO Parity(Signalsforbytelirites/readsfrom/toléxternalimemory
module.[{l/O)
Parity(3/16BM PRTY3/16BM ParitySignalsibrbyte Writes/readsfrom/toléxternalimemory[]
modulelardefines[16-bitusiihode.{l/O)
ParityError PERR Indicates@lparityleérrorlduring@eadldycle.{O)
MemoryO ChiplSelect [ EnablesiperipheralsiorDRAMs[@tlprogrammedaddresses]
Controller RowlAddress[$elect7 RAS7 (O)@rlihterruptlevel I @cknowledgeline.[{O)
InterruptfAcknowledge@ IACK7
Chipl3elect®-0 CS6-CS0 Enables(peripheralsiorDRAMs[at[programmed[addresses.[]
Row[Address[$elect®-0 RAS6-RASO (O)
Column[Address[Select CAS3-CAS0/ DRAMIdolumnaddressiSelect@riinterruptlevel@cknowledge
3E0/Interruptd IACK6,3,2,1 lines.[O)
Acknowledge(1,2,03,[6
Bus[Arbitration | BusRequest BR Indicatesthat@nléxternalldevicelfequiresBusithastership.{l)
Bus[Grant BG Indicates(thatlfheldurrentus(dyclelisidompletelandihe
QUICChas(relinquishediheBus.[{O)
Bus[Grand[Acknowledge BGACK Indicates(thatf@anléxternalldevicehaslassumedbus]
mastership.{)Od
Read-Modify-Write[Cycle RMC IdentifiestheBusidycle@s[partidflaniihdivisible
Initial[Configuration@ CONFIGO read-modify-write[@peration[{l/O)@rlihitial [ QUICCO
configuration(Select.[(l)
Bus[Clear@ut/Initiald BCLRO/CONFIG1/0O0 | Indicates[that@nlinternalldevicelfequiresfheléxternalus]
Configuration1/Row0 RAS2DD (Open-Drain[@)drlihitial [ QUICCdonfiguration[Select((l)or[]
Address[Select2 rowl@ddress(Select2[double-drive@utput.{O)
Double-Drive

2113A-HIREL-03/02
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Table.BystemBus[Signaldhdex{Normal@peration){(Continued)

[Group Signalame Mnemonic Function
Bus[Control Data@nd$izeO DSACKI1EDSACKO | Provides@synchronous(datalfransferacknowledgement@nd
Acknowledge dynamicus(Sizingopen-drain@Obutldrivenhighbefore
three-stated).
Address[$trobe AS Indicatesthatlaialid[addresslis0nfhe@ddressbus.[{l/O)
Datal$trobe DS During@ead@ycle,[DSlihdicatesfhat@n@xternaldevicell
shouldplaceValididatadn(thedataBus.During@hirite(dycle,[]
DSlihdicatesfhatalid[datalisoniheldatabus.{l/O)
Size SIZ1-SI1Z0 Indicatesfhe@umberéfBytesiemainingibBefransferredior]
thisidycle.[{l/O)
Read/Write R/W IndicatestheldirectionldfldatafransferonfheDus.[{l/O)
OutputEnablelAddress OE/AMUX Activelduringlaead(@yclelindicatesfhat@nléxternalldevicel
Multiplex shouldlplaceNalid[datalonfheldataBus{iO)0rprovides(al
strobelforéxternall@ddressmultiplexingihDRAMIAccesses
iflihternalMultiplexingisMotised.{O)
Interruptd InterruptRequest] IRQ7-IRQ1 Provides[eéxternallinterruptfequestsibfhe[CPU32+@t0
Control Level 7-1 priorityevels7-1.0{I)
Autovector/InterruptO] AVEC/IACK5 Autovectorequestiduringlanlihterruptlacknowledgeldycle
Acknowledge® (open-drainYO)orlihterruptlevelBacknowledgelline.[{O)
System[ SoftReset RESETS Soft8ystemldeset.[{open-drain/O)
Control Hard[Reset RESETH Hard8ystem(rdeset.[{open-drain/O)
Halt HALT Suspendséxternalus@ctivity.[{open-drain@/O)
Bus[Error BERR Indicates@nlérroneousBus(operationlisbeinglattempted.]
(open-drain@O)
Clock@nd(Test | System[Clock@utd CLKO1 Internal8ystem[dlock@utput[.{O)
System[Clock@ut2 CLKO2 InternalSystem[dlock@utput2Emormally2xCLKO1.[{O)
Crystall@scillator EXTAL,XTAL Connectionsbrlaneéxternalldrystalibfhelihternall@scillator[]
circuit. [EEXTALM),XTALI{O).
External(Filter[Capacitor XFC Connectionpinfor@néxternalldapacitoribiltertheldircuitdfC]
the[PLL.d)
ClockMode[S$elect1-0 MODCK1-MODCKO | SelectsiheSourceldfithelihternallSystemidlock.{l)[THESEDO
PINS[SHOULDMOTBESETIT OO
InstructionFetch/O IFETCH/DSI IndicatesiWhenihe[CPU32+[is[performinglanihstruction]
Development[Seriallhput word(prefetch{O)@rlihputfbfhe[CPU32+Mbackgroundidebugl
mode.[{l)
InstructionPipe0/C IPIPEO/DSO Usedibirackimovement@fiwordsthroughihelihstructiond
Development[Serialll pipeline{O)Brdutputfromihe[CPU32+Mackgroundidebug
Output mode.[{O)
InstructionPipe1/Row IPIPE1/RAS1DD Used[ibrackimovement@fiwordsthroughlihelihstructiond
Address[Select10 pipelinel{O),drlafow@ddress(Selectl1[double-drive”dutputd
Double-Drive (0).
Breakpoint/Development BKPT/DSCLK Signals@hardware Breakpointiofhe[QUICC{open-drain(
Serial[Clock I/0),@rdlockiSignalforlCPU32+Backgrounddebugfhode({).]
Freeze/lInitiald FREEZE/CONFIG2 Indicates(thatfhe[CPU32+Mhaslacknowledged@breakpoint(
Configuration2 (O),orlihitial[@QUICCIdonfiguration[Select).
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Table.BystemBus[Signaldhdex{Normal@peration){(Continued)

[Group SignalMame Mnemonic Function
Clock@ndTestd| Three-State TRIS Used(ib[ihree-state@ll[pinsiflQUICCIisdonfigured@sal
(Cont'd) master.[Always[Sampled@xceptlduring8ystemeset.[{l)
TestClock TCK Provides@l@lockforiScaniestlbgic. )
TestModeSelect TMS Controls[festimhodeldperations. [{l)
TestDatallh TDI Seriallfestlihstructions[@ndiestldatalSignal.[{l)
TestDatalOut TDO SerialfestlhstructionsandiestdatalsSignal.[(O)
TestReset TRST Provides[@nfasynchronous(fesetibfhefestldontroller.[{l)
Power ClockiZynthesizerPower VCCSYN PowerSupplybfhePLLOffheldlockiSynthesizer.
Clock[$ynthesizerGround GNDSYN GroundSupplyibihe[PLL0fltheldlockSynthesizer.
Clock[@ut®Power VCCCLK PowerSupplyibldlockdutpins.
Clock[@utGround GNDCLK Ground(Supplybldlockdutlpins.
SpeciallGround1 GNDS1 SpeciallgroundforfastlACHimingldnicertainSystembusO
signals.
SpeciallGround2 GNDS2 SpeciallgroundforfastlACHimingldnidertainSystembusO
signals.
SystemPowerSupply@nd VCC,[GND PowerSupply@ndifeturnibihe[@QUICC.
Return
-- NolConnect NC4-NC1 Four[mo-connect(pins.

Note: 1. Idenoteslihput,[Oldenotesdutputl@ndlOlislihput/output.
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Table[2.[Peripherals[Signaldhdex

Group SignalMame Mnemonic Function
SCC ReceiveData RXD4-RXD1 SeriallieceiveldatalihputfoiheSCCs.[{l)

Transmit[Data TXD4-TXD1 Serialfransmitldataloutputfromthe[$CCs.[{O)

Requestfo$end RTS4-RTS1 RequestbEendButputsihdicatefhatfhe SCClisTHeadyfol]
transmitldata.[(O)

Clearib$end CTS4-CTS1 Clear(ibSendlihputslihdicatefofhe[$CClhatldatall
transmission(fhayBegin.[{l)

Carrier[Detect CD4-CD1 Carrierldetectlihputslihdicatefhatfhe $CCIshouldbegin
receptionlofidata.{l)

ReceiveStart RSTRT1 ThisButputfrom3CC1iibentifiesfhelStart6f Afeceiveframe. O
CanbellisedBy@nEthernetlCAMIb[perform@ddressO
matching.[{O)

Receive[Reject RRJCT1 Thislihputdb[SCC1allows[A[CAM[brejectfheldurrent]
Ethernetlframe(afterit[determinesiheframe@ddressididnot(]
match. )

Clocks CLK8-CLK1 InputldlocksiofheFCCs,[SCMs, 3], [andfhebaudiate ]
generators.[{l)

IDMA DMA[Request DREQ2-DREQ1 Alfequest{input)ib@nIDMAEhanneliblStart@nIDMAL
transfer.(l)

DMATAcknowledge DACK2-DACK1 Anlacknowledgement{output)byfhe IDMAZhatlanIDMAC
transfer(is
lih(progress.[{O)

DMAIDone DONE2-DONE1 AidirectionallSignalfhatlihdicateshellastIDMAGransferih(
alblockofldata.[{l/O)

TIMER Timer[Gate TGATE2-TGATE1 Anlihputb@fimerthatlénables/disablestheldounting
function.[{l)

Timerhput TIN4-TIN1 TimeMeferencelihputibihefimerhat@llowslitfofunction@asd
aldounter.[{l)

Timer[@Output TOUT4-TOUT1 Outputivaveform({pulsel@dribggle)fromihefimer@safesultd
offalfeferenceNalueeinglfeached.{O)

SPI SPIMasterh{SlaveOut SPIMISO Serialldatalihputibfhe[$PIthaster(();Serialldataldutputfrom
anf$PISlave.[O)

SPIMaster@utSlavedh SPIMOSI Serialldataldutputfromhel$PIfhaster{O);Serialldatalinput
tolaniSPISlave. )

SPI[Clock SPICLK OutputdlockfromiheSPIMhaster{O);ihputidlockioihe[SPIO
slave.[{)

SPI[3elect SPISEL SPISlavelSelectihput.[{l)

SMC SMCI[ReceiveData SMRXD2-SMRXD1 Serialldatalihputofhe[SMCs.[{l)

SMCOransmitData SMTXD2-SMTXD1 Serialldatadutputfromihe[SMCs.{O)

SMCI[3$ync SMSYN2-SMSYN1 SMCI8ynchronization(Signal.[{l)
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Table2.[Peripherals[Signallhdex{Continued)

Group Signalame Mnemonic Function
Sl SlReceiveData L1RXDA,1RXDB Seriallihputibihefimedivisionultiplexed{TDM)Bhannel[AO
orl@hannelB.
SlTransmitData L1TXDA,L1TXDB SerialldutputfromiheIDMdhannellABridhannelB.
SlReceivelTlock L1RCLKA,M1RCLKB | InputlfeceiveldlockoTDMGhannellAdridhannel .
SlTransmitClock L1TCLKA,M1TCLKB | Inputiransmitl@dlock@oTDMIdhannellAldrichannelB.
SiOransmit($yncl$ignals LITSYNCAO Input@ransmitldatalSync(SignalfoTDMIdhannellAGrO
L1ITSYNCB channel B.
SlReceiveBynclSignals L1IRSYNCA,O InputlfeceiveldatalSynciSignalfbTDMghannellAdrO
L1RSYNCB channel B.
IDLOnhterfaceRequest L1RQA,I1RQB IDLIlihterfacelequestibiransmitidniheDdhannel.[OutputC
from{hel3l.
SI[Output[Clock L1CLKOA,M1CLKOB | OutputSerialldatalfate(dlock.[Can[dutput[@ldatalfateldlock]
whenlthelihputldlockis2x[Iheldatalrate.
SlDatal$trobes L1ST4-L1ST1 SerialldatalStrobeldutputsié¢anBesedibldateldlocksipbO
externalldevicesthatldoMothave@Built-infimeSlot@ssignerd
(TSA).
BRG BaudRate[Generator[] BRGO4-BRGO1 Baudlrateldenerator@utputldlock@llowsBaudatelgenerator]
Out 4-1 tobesed@xternally.
BRG(Ihput[CTlock CLK2,[CLK6 Baudrate[@eneratorlihputélock@fromiwhichBRG Will[derived
theDaudlfates.
PIP PortB[15-0 PB15-BPO PIPDatal/OMins.
StrobelOut STRBO ThislihputldauseshePIPButputldatafobeplaceddnthel
PIP[datalpins.
Strobellh STRBI ThislihputidausesidataldnfhePIPdatalpinsiobelatchedByO
the[PIP@slihputdata.
SDMA SDMA[Acknowledgel2-1 SDACK2-SDACK1 SDMAI[GutputiSignalsdsedih[RISClreceiveribarkfieldsih
thelEtherneteceiveframe.

Sco pe Thisldrawingdescribesihe$pecificllequirementsforiheicrocontrollerT S68EN360
25MHz[ANdB3MHz[in[eomplianceithMIL-STD-883[¢lassBlorlAtmel$tandard
screening.

Applicable

Documents

MIL-STD-883 1. MIL-STD-883:[{estlhethods@ndproceduresbr@lectronics.

2. MIL-PRF-38535:[generallSpecifications[formicrocircuits.
3. DESCH962-SMD-97607
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Requirements

General

Designland[Construction

TerminallConnections
LeadMateriall@ndFinish

Package

Electrical
Characteristics

This[microcircuitsf@relihf@ccordanceWithfhe@pplicableldocumentl@andlas$pecified
herein.

Dependingdnihelpackage,fheferminalldonnectionsishallbeasShownlih[Figure2@nd
Figurel3.

Leadmaterialland{inish8halllbe@sSpecifiedihMIL-STD-883[{seelénclosed@Ordering
Information”[@nlpage(79).

Thelinacrocircuitsfarepackagedlin(hermeticallySealed@eramicpackageshivhich@re
conform(bldaseloutlinesBfMIL-STD-18350rlas{ollow:

e PGADutSee[R41-pinEPGA”Bnlpage7
« CERQUAD

Thelpreciseltaseloutlineslareldescribed@thelendloffhelspecification{“Package
MechanicalData”0n[page 7)[@ndlihtoMIL-STD-1835.

Table3.MAbsolute[MaximumRatings

Rating Symbol Value Unit
SupplyVoltage®® Vee -0.30b6.5 \Y
InputiVoltage®®? Vin -0.30b#6.5 \Y
StorageTemperature(Range Tste -55[ib[+150 °C

Note:  Thisldevicel¢ontainsprotectiveltircuitry[againstldamage[duedolhighstaticioltageslorl&lectricalfields; however,[tls[advised
thatimormalprecautionsbefakenfolavoidlapplicationof@ny¥oltageshigherfhaninaximum-ratedWoltages(fothishigh-imped-
anceldircuit.(Reliabilitydfloperationlisiénhanced(ifllinusedlihputslarefiedfb@n@ppropriatedbgicioltageevellle.g.,[@itherlGND

orVpp).

Notes: 1. PermanentfdamageltanCoccurliffimaximumitatingsCareléxceeded.[ExposureoVoltageslorlturrentslinféxcesslbf(tecom-
mendedvaluesCaffects[tevicelteliability.[Device[modulesCmayChotCbperate[hormallyCivhile[beingCexposediolklectrical

extremes.

2. AlthoughlSections[offheldevice[dontain[dircuitryfbprotectlagainstidamagefromhigh(Statichloltages(or(electricalfields,[fake
normallprecautionsib@voidléxposureibiloltageshigherfhanihaximum-rated¥oltages.

3. ThelSupplyoltageVMustStarti@ndfestartfrom0.0V;Gtherwise, the[360WillDotlGomeButdfesetproperly.UnlessGther-
wise[Stated, [@llvoltages(arelfeferencediblthelfeferenceferminal.

2113A-HIREL-03/02
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Table[d.MRecommended[Conditions[OfllUse
Unlesslotherwise(Stated, @llINoltages(arelfeferencedibheeferenceerminal.

ATMEL

Symbol Parameter Min. Typ. Max. Unit
Vee SupplyWoltage[Range +4.75 +5.25 \%
Vi LogicMow(@eveldhputiWoltage[Range GND +0.8 \%
Vig LogicHighMeveldhputVoltage[Range +2.0 Vee \%
Tease Operating[Temperature -55 +125 °C
Vou Highlevel[@utputVoltage +2.4 \%
foys System[Frequency (For@25MHzersion) 25 MHz
(For(33MHzersion) 33 MHz
Table[5.0Thermal[Characteristics
Symbol Parameter Value Unit
0;c ThermalResistanceHJunctionib[Case 240-pin[Cerquad 2 i
241-pinfPGA 7 o
CIN ThermalResistanceZJunctionb[Ambient 240-pin[Cerquad 27.4 i
241-pinlPGA 22.8 o

Power[Considerations

12

TJEUAl}mPDEIBJA)
PDam\/DDEI IDD)B'[E:’I/O
Wherel[P,qisfhelpowerldissipationon(pins.

T,;7OAEUPp - ©;4)

where:

TaE[AmbientTemperature,[ICO

O,,EF[PackageThermalResistance,[]

Junction-to-Ambient, [C/W

PDEI:E)INTE-I:E)QO

PintTF I LY oo, Watts-chipInternal(Power

)

Thelaveragelchip-junctionfemperature, T ;,ih(BC[¢anbeObtainedfrom:

PoFPowerDissipation@nIhputland @utputPins-UserDetermined

Forlostapplications, P& [0.3L1P r@nd@anbeMeglected.

An[Approximate[felationshipbetweenPp@AndT ;[{if [P, [sMeglected)is:
PpEKELT,;#273°C)

Solving[Equations[{1)[@And[([2)ForKIgives:

KEP (T ,F273°C) O, [P ;2

whereKlis[aldonstant[pertainingfotheparticularpart.[K[caneldeterminedfromEqua-
tion(3)yneasuring[Py{atlhermall@quilibrium)forAEnow(T ,.[WsingihisWalue [0fK,
theWaluesof[Pp[And(T ;[caneobtainedbySolvingEquations{1)And{2) [ierativelyfor

anyNalue[of(T 4.

(2)

©)

T S6 8 E N 360 100000000
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Mechanicall@and Thenicrocircuits3hallneet@lliechanical@nvironmental@equirementsf(@ither
Environment MIL-STD-883forldlassBldeviceslorforlAtmellStandard(Screening.
Marking Theldocumentiwhere(@reldefinediheharking@relidentifiedihfhe(felatedfeferenceldoc-

uments.Eachiicrocircuitfarelegible@ndpermanentlyarkedivith@hedollowing
information@sinimum:

« Atmellbgo

e Manufacturer'sipartiumber
« Class[Blidentification

« Date-codedflihspection(lbt
« ESDldentifierfiflavailable

¢ Countrydfilhanufacturing

Quality[Conformancell

Inspection

DESC/MIL-STD-883 Islih[accordanceWithMIL-M-38535@ndmethod B0050fIL-STD-883.[GrouplAAnd B
inspectionslareperformedlonléachproductionbt.[Group[Cland[Dlinspectionslarelper-
formedlon@lperiodicalbasis.

Electricalll

Characteristics

General[Requirements AllStatici@nddynamic(@lectricalldharacteristicsSpecifiedfbrlihspectionpurposeslandihe
relevantimeasurementldonditions@relgivenbelow:

* Staticleélectricall@haracteristics{orfhelélectricalrariants
¢ Dynamiclélectricall@haracteristicsfor[TS68EN360
(25MHz,[33MHZz)

ForsStaticl¢haracteristics,estinethodsieferloIEC[T48-2nethodumber,ilvhere
existing.[]

Forldynamicld¢haracteristics,estinethodseferfol¢lause[Static[Characteristics”lon
page14ofthisSpecification.

AIMEL 13
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Static[Characteristics

ATMEL

GNDEDOW ., T FE550bF125°C.[TheélectricalSpecificationsihihis[document@repreliminary.[(SeeMumberedbotes).

Characteristic Symbol Min. Max. Unit
InputighVoltage[{lexceptEXTAL) Vg 2.0 Vee \%
InputllowVoltage(5V[Part) V. GND 0.8 \%
InputMowVoltagel(PartOnly;PA8-15,B1,PC5,[PC7,[TCK) Vi GND 0.5 \%
InputMowVoltage[[PartOnly;[AllDtherPins) Vi GND 0.8 \%
EXTALOnhput®ighVoltage Vine 0.8*(Vee) | Vec*0.3 Y,
Undershoot - - -0.8 \Y
InputlleakageCurrent{AllIhputOnlyPins[éxceptFor(IMS,TDIAndTRST)O .
N lin -2.5 25 HA
Vin =0/5V
Hi-Z[{Off-State) leakage [Current{AllNoncrystal[OutputsfandYOPins[eéxcept] | 25 25 A
TMS, TDI@ANdOTRST)VinZE0/5V 0z ' ’ K
SignalllownhputCurrentV, F0.8VITMS,ODIANdOTRSTPinsOnly) I -0.5 0.5 mA
SignalHighOhputCurrentlV,,E2.0VTMS,OIDI@ANdOTRSTPinsOnly) Iy -0.5 0.5 mA
OutputighVoltage
lonEFE0.8MA, IV EA.75V Vou 24 - \Y
AllNoncrystal[@utputs[Except@OpenDrainPins
OutputowVoltage
loL 2.00nA, [CLKO1-2,[FREEZE,IPIPEO-1,IFETCH,BKPTO 0.5
lo Z03.2[A,[A31-A0,[D31-DO,[FC3-0,(51Z0-1,[PAO,2,[4,[6,8-15,[PB0-5,0 0.5
PB8-17,[PC0-11,(TDO,PERR,PRTY0-3,MI0UTO0-2,[AVECO,AS,[CAS3-0,00
BLCRO, RASO-7 Vo - v
loL Z3.30A, [DSACKO-1,[R/W,DS, [OE,[RMC, BG,[BGACK,[BERR 0.5
oL EOMA,TXD1-4 0.5
lo ZB.90nA, [PB6,PB7,[HALT,[RESET, BR{Output) 0.5
InputlCapacitance .
Cin - 20 F
AllYOPins ! P
Load[Capacitancel(except(CLKO1-2) C. - 100 pF
Load[Capacitance[{ICLKO1-2) Cc 50 pF
Power Vee 4.75 5.25 v

Dynamicl[Characteristics

ThelAC[Specificationspresenteddonsistlofloutputldelays,ihputSetuplandholdfimes,
andSignalSkew(fimes.[All[Signals[aresSpecifiedTelativelfolan[@ppropriate[@dgeloflthe
clock@ndlpossiblyiblonelorimorelotherSignals.

Thelmeasurementofithe[AC[Specifications(is[definedbyfheWaveforms[Shownlih[Figure
5.[Tolfestlthe[parametersiguaranteedbylAtmellihputsihustbedrivenofheMoltagelev-
els[3pecifiedlintheigure.[OutputslarespecifiedWwith(minimum@nd/ornaximumimits,
aslappropriate,[@ndlarelineasuredlasSshown.Inputs@rel8pecifiedWith[minimumSetup
andholddfimes[andlaremeasured(asiShown.Finally,fhemeasurementorisignal-to-sig-
nallSpecificationsf@relshown.

Notelihatfhelfestingevelsusedfolerifyldonformancefofhe[AC[Specificationsdohot
affectlthelguaranteed[DCloperationloffheldevicelds[$pecifiedliniheDClelectrical
characteristics.

14 TS 6 8 E N3 6 /() 15—
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Figure®.[DrivelevelslandTestPoints[ForlAC[Specifications

TS68EN360

2.0V 2.0V
CLKOUT E
0.8V 08V
< A
—> B <
2.0V 2.0V
ouTPUTS() VAL VALID
OUTPUT N OUTPUT n+1 —— A——>
0.8V 0.8V
> B
/s
oureuTs® OUVT%? 2.0V 20V o 1
n n+
0.8V ogy  OUTPUT
C—>»<——D
. 2.0V VALD 2.0V
INPUTS NPUT
0.8V 0.8V
C—><—D
DRIVE
— 2.0V VALD 2.0V TO 2.4V
INPUT
-
TO 0.5V
£ 2.0V
ALL SIGNALS(®)
N 0.8V

Notes:

€«—— E———>
€<—— F——>

2.0V

0.8V

. Thisoutputfiminglis@pplicableiolalllparameters(Specifiedfelativefbihelfisinglédgeldfliheldlock.

. Thisloutputiminglis@pplicableiolalllparametersiSpecifiedfelativebihefalling[@édge0fthedlock.

. Thislihput@iminglis@pplicablefoalliparametersispecifiedfelative fofhe fallinglédgedfiheldlock.
. Thisfiminglis@pplicablefoldlliparametersiSpecifiedfelativefbiheldssertion/negationoéflanotherisSignal.O0

Legend:

a)Maximumdutputldelay[Specification.

b)MinimumOutputfoldfime.

c)Minimumlihput(SetupfimelSpecification.
d)MinimumihputholdimeSpecification.
e)BignalivalidibSignalivalidSpecification[{maximum@riminimum).
f)[Bignallvalidib(SignallihvalidSpecificationmaximumorminimum).

2113A-HIREL-03/02
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3. Thislihput@iminglis[@pplicableblalliparametersiSpecifiedfelative fofherisinglédge [0f[theldlock.
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ATMEL

AC[PowerDissipation

Table[®.[Typical[CurrentDrain

System[Clockd| BRGCLKI[ClockO| SyncCLK[ClockO
Mode[of[Operation Symbol Frequency Frequency Frequency Typ Unit
Normal(ode[{ReviA® andRevB®?) Ioo 25MMHz 25MHz 25[MHz 250 mA
NormalMode{RevIC®@ndmMNewer) Iop 25[MHz 25[MHz 25[MHz 237 mA
NormalMode Iob 33[MHz 33MHz 33MHz 327 mA
LowPowerMode Iopss Divideby2 Divideby16 Divideby2 150 mA
12.5[MHz 1.56[MHz 12.5[MHz
LowPowerMode Iopss Divideby[4 Dividey16 Divideby[4 85 mA
6.25[MHz 1.56[MHz 6.25[MHz
LowPowerMode Iopss DivideDy16 Divideby16 Divideby[4 35 mA
1.56[MHz 1.56[MHz 6.25[MHz
LowPowerMode Iopss Divideby256 Dividey16 Divideby[4 20 mA
97.6[KHz 1.56[MHz 6.25[MHz
LowPowerMode Iopss Divideby256 DivideBy®64 Divideby®64 13 mA
97.6kHz 390[kHz 390[kHz
LowPower[$topWCODf® Iopsp 0.5 mA
PLL[Supply[Current
PLLDisabled looPD TBD
PLLEnabled lopPE TBD

Notes: 1. Rev[Alhaskis[C63T
2. RevBlhasks@relC69T@ANdIF35G
3. CurrentlRev[ClaskslareE63C,[E68CAndEF15W
4, EXTALrequencylis[32[kHz

Allllheasurementsiwerefakenwithonly[CLKO1[@nabled,V - Z5.0V,V, FOVEANV L ENV ¢

Table7.MMaximumPower[Dissipation

SystemFrequency Vee Max [Py Unit Mask
250MHz 5.25V 1.80 w REVAMAndREVEB?
250MHz 5.25V 1.45 w REVIC®@AndNewer
25[MHz 3.6V 0.65 w REVIC®@AndNewer
33MHz 5.25V 2.00 w REVIC®andMNewer
Notes: 1. Rev[Alhaskis[C63T
2. RevBlmasks[@reC69T@ANdEF35G
3. CurrentlRev[Clhasks[areE63C,[E68CANdEF15W
16 TS ©.8 N3 O/ 100000000000
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ACIElectricall$pecificationsControlTiming

GNDEDWdc, T EFE5500F125°C.[Thelélectrical Specificationsihthis[documentlarepreliminary(SeeFigure(6).

25[MHz 33.34[MHz
Number | Characteristic Symbol Min Max Min Max Unit
System(Frequency foys dc® 25.00 33.34 MHz
CrystallFrequency fxraL 25 6000 25 6000 kHz
On-ChipWCO[System[Frequency foys 20 50 20 67 MHz
Start-upTime
Withlexternalldlock[{oscillator(disabled)@rafter] T 2500 clks
changingltheultiplicationfactorMF
CLKO1-2(3tability Acik TBD TBD %
1 CLKO1[Period teye 40 - 30 - ns
1A EXTALDuty[Tycle,MF taeye 40 60 40 60 %
1C External[ClockIhputPeriod texToyc 40 - 30 - ns
2,3 CLKO1[PulseWidth[{Measured[at[1.5V) tewt 19 - 14 - ns
2A,BA | CLKO2[PulseWidth{{Measured[at1.5V) tewz 9.5 - 7 - ns
4,3 CLKO1Rise@ndFallTimes{Fulldrive) tem - 2 - 2 ns
4A,BA | CLKO2Rise@ndFallTimes{Fulldrive) toro - 2 - 1.6 ns
5B EXTALI[CLKO1Skew-PLLEnabledMF<[5) texrpr a a ns
5C EXTALIbICLKO2[Skew-PLL[@nabled{MF<[3) texrp2 a a ns
5D CLKO1b[CLKO2Skew Atmely,y a a ns

Note: 1. NotelthatfheinimumVCOrequency@ndihePLLdefaultilaluesiputiSsomeestrictionsdniheminimumisystemfrequency.
ThelollowingldalculationS8houldbellsedibldeterminehelactual Walue forlSpecificationsBB, BC@And[BD.

5B: 25[MHz0
33MHzO

+(0.90sH0.25X {risefime))[(1.4ns[@ [Mise Z2[ns;1.9ns[@ Mise Z[4[ns)
+(0.5MsEH0.25M {risefime)) (1 Ms[@ MiseF2Ms;1.50s[@ [Ffise F[4Ms)

5C: 25/33MHz[&(2nsF0.25R[{risedime))(2.5ns[@ [fise[F21s;3Ms[@ [fise[F[4[ns)

5D: 25[MHz0
33MHzO

2113A-HIREL-03/02
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+(3MsHF0.5X([(risedime)) U ms@TiseZF2Ms;BMNs@ [Fise=F[4Ms)
+(2.5sH0.5X [{riseime))[(3.5ms[@ Hise Z2[ns;[4.5s[@ Mise F4[ns)
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Figure[6.[ClockTiming

EXTAL

(INPUT) /4 N / VOLTAGE MIDPOINT

CLKOT
(OUTPUT)

@» - <—@—><—@—>

CLKO2
(OUTPUT)
— N 7

«» 2A > >@

External[Capacitor[ForPLL
GNDEDWdc, T [ZFE5500F125°C.[ThelelectricalSpecificationslihfhis[documentarepreliminary.

Characteristic Symbol Min Max Unit
PLLExternalCapacitor[XFCHCCSYN) Cxrc

MF<B[(RecommendedalueMFXE00pF)® MFRX340 MFX[480 pF
MF>[4[(Recommendedalue MFXB40pF)® MFRX380 MFR@70 pF

Note: 1. MF[Cmultiplicationfactor.

Examples:

Notes: 1. MODCK1[pinZD,MFEAECXFCZFME00pF

2. MODCKL1pinZF,ErystallistB2.768kHz{or(4.192MHz),[nitial MFE401, Dnitial Brequency (3[13.14[MHz, OaterfonMF (s
changedib762bSupport@frequencyBfR5MHz. MinimumICXFClis: [762X[380FR289AF, Maximum(CT,, . [i5:[401X[Q70Z390
nF.[ThelfecommendedCxrFcior25MHzik:[762XB40=F[414n0F.289MF & [CxFCcXBI0MFAndGloserio414mF.Thelproper
availableNaluefor[CxFciis390mF.0O

3. MODCKZ1pinZF1,ErystallistB2.768kHz[{or[4.1920MHz),[Ohitial MF 401, Onitial Brequency 3[13.14[MHz, Oaterfon[MF[is
changed{o1017{olsupportlafrequency[6f(33.34MHz.IMinimum[CxFclis:[1017X[B380F 386 MF, MaximumCxFclis:[401X
970=F[390MFZB86MF X ICXFCEB0MF.[Theproperlavailablealuefor[CxFcis[390MF.

4. Inldrderiblgetigherange,Bigheridrystalfrequencydanbelised{i.e. BOKHz),ihkhisdase:(
Minimum[CxrFclik:[667X[B80E253mF, MaximumCxFclis:[401X[Q70EFB90MFE-386MF & TCXFCX390MF.

18 TS 6 8 =N 3 O/ 000000
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Bus[OperationfACTiming[$pecifications

GNDEDWdc, T EFE5500F125°C.[Thelélectrical Specificationslihthis[documentlarepreliminary
(SeelFigure folFigurel23).

25[MHz 33.34MHz
Number | Characteristic Symbol Min Max Min Max Unit
6 CLKO1MighfoAddress,FC,3IZ, RMCValid tenav 0 15 0 12 ns
6A CLKO1MlighfolAddressValid (GAMX[Z[1) tenay 0 20 0 15 ns
. %_F:(e?jéli[rll}lcigh[fbmddress,[IData,[E:C,[$IZ,[BWC[H-Iigh[I e 0 40 0 30 ns
8 CLKO1HighlfblAddress, Data, [FC, [$1Z,[RMCL] e 2 ) 2 ) ns
Invalid
9 ICALCK}g(lmt\lic;vevr[f:?s,[DS,@E,NVE,[[FETCH,[[PlPE,D teren 3 20 3 15 ns
910 CLKO1Mow[CSx/RASx[Asserted teisa 4 16 4 12 ns
9BV CLKO1Mighfol[CSx/RASxAsserted tenea 4 16 4 12 ns
9A@O) | AS[HpIDSOrICSX/RASXOrOEAsserted(Read) tsrsa -6 6 -5.625 | 5.625 ns
9Cc@Y) | ASHOICSx/RASxAsserted tsrea 14 26 9 21 ns
1q00) | Address [FC,[SIZ,[RMC, Validfo[AS, CSx/RASX, 0] ¢ 10 ) 8 ) ns
OE,[WE, [fand IDS[Read)Asserted AVSA
11AGD ﬁgg:tsesdmcmlz, [RMC, Valid fo[CSX/RASXL] e 30 ) 25 ) ns
12 %ﬁec;vgggﬁ,[ﬁ,ﬁwﬁmaw,mﬂ teren 3 20 3 15 ns
12016) CLKO1Mow[CSx/RASxNegated teisn 4 16 4 12 ns
12A1318) | CLKO1Highfb[CSx/RASxNegated tenen 4 16 4 12 ns
12B CShegatefoWEnhegate[((CSNTQE) Atmel;y, 15 - 12 - ns
13A03) ﬁ[)megated[tbm\ddress,[EC,BIZ,[IhvaIidE(]AddressD fonm 30 i 225 i ns
140002 | AS [CSx,[DE,WE[andDSRead)WidthAsserted tswa 75 - 56.25 - ns
14CAD3) | CSxWidthAsserted tewa 35 - 26.25 - ns
14A DS[Width[Asserted(Write) towaw 35 - 26.25 - ns
v SESCENERCKmaBSReOW x| - ms | - o
14D®® | CSxWidth[Asserted{FastTermination[Cycle) tewow 15 - 10 - ns
1540012 | AS DS, [TSx,[OE, WEWidthMNegated ton 35 - 26.25 - ns
16 CLKO1MighfolAS, DS, R/WHighImpedance tepss - 40 - 30 ns
1742 AS, DS, [TSx,WEMegated foR/WIHigh tnRN 10 - 7.5 - ns
17A®3) | CSxMNegatedTo[R/WHigh - 30 - 225 - ns
18 CLKO1MighfoR/WIHigh tenrm 0 20 0 15 ns

AIMEL 19
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GNDEFDWdc,T -[FE550bH+125°C.[Thelélectrical[Specificationslihfhisldocument@repreliminary

ATMEL

Bus[OperationfACTiming[$Specifications{Continued)

(SeelFigure@ibFigurel23).
25[MHz 33.34[MHz
Number | Characteristic Symbol Min Max Min Max Unit
20 CLKO1MighfoR/WILow temrL 3 20 3 15 ns
2119 R/WIHigh[o[AS,[CSx,[DEAsserted traaa 10 - 7.5 - ns
21A0Y | R/WIHighfolCSxAsserted traca 30 - - ns
22 R/WLow(bDSAsserted [(Write) trasa 47 - 36 - ns
23 CLKO1MHighiboMata-Out tcHpo - 23 - 18 ns
23A CLKO1MHighlibParity[Valid tenpy - 25 - 20 ns
23B ParityValidfb[CASILow tovel 3 - 3 - ns
2402) %-%,[H’arity-OutNaIiQ[fb[Nggating[EdgeDfm@,D ) 10 ) _, ) ns
CSx,WE, [[FastTermination[Write) DVASN
v R IR S P R
25A3) fﬁiﬁ?ﬁfﬁ?&?’om’ [Parity-Outllhvalid{Data- ooy 35 ] - ) s
26 Data-Out,[Parity-OutValidfbDS[Asserted [Write) tovsa 10 - 7.5 - ns
2719 Data-In,[Parity-In{o[CLKO1 Mow({Data-Setup) toicL 1 - 1 - ns
27819 | Data-In,Parity-InValidfo[CLKO1Mow{Data-Setup) toicL 20 - 15 - ns
27A I(_Sa:lﬁlé?nbjét)ﬂ-lALT,EBKPTmsserted[fb[([:LKOﬂllowD el 10 i 75 i ns
219 ﬁénﬁgmegatedﬁbmsml(x,EBERR,[HALTD oo 0 50 0 375 ns
29 DS,[TSx, E(ﬁ MegatedbData-InParity-IndhvalidD ) 0 ) 0 ) ns
(Data-In,Parity-InHold) SND!I
29A® DS, [CSx,[DEMegatedoData-InMighImpedance tshpi - 40 - 30 ns
30@ '?Ie_::n? nlgtlicc))\;]v[é[-tl)oﬂl]()jz)ita In,[Parity-Indhvalid[{Fast[ toro, 10 i 75 i ns
30A@W CLKO1MowlibData-InHighlimpedance teLon - 60 - 45 ns
31015 | DSACKxAssertedfbData-in, Parity-InValid toapI - 32 - 24 ns
31A DSACKXx[Assertedfo[DSACKxValid([Skew) toaDy - 10 - 7.5 ns
31BO | DSACKx[Asserted(ioData-in, Parity-InValid toaDI - 35 - 26 ns
32 HALT@NIRESETIhput(TransitionTime thre - 140 - ns
33 CLKO1MighfoBGAsserted teisa - 20 - 15 ns
34 CLKO1[MighfoBGMNegated telen - 20 225 15 ns
35© BRIAssertedfoBGAsserted (RMCNotAsserted) terAGA 1 - 1 - CLKO1
37 BGACKAssertedfo[BGNegated toacn 1 25 1 25 CLKO1
39 BGWidthNegated ton 2 - 2 - CLKO1
39A BGWidth[Asserted tea 1 - 1 - CLKO1

20
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Bus[OperationfACTiming[$Specifications{Continued)

GNDEFDWdc,T -[FE550bH+125°C.[Thelélectrical[Specificationslihfhisldocument@repreliminary

(SeelFigure@ibFigurel23).
25[MHz 33.34[MHz

Number | Characteristic Symbol Min Max Min Max Unit
46 R/WWidth[Asserted Write[drRead) trwa 100 - 75 - ns
46A Egcil;'wdthIZ\ssertedEGFastEI’erminationNVriteEorl] s 75 i 56 i ns
47A Asynchronous(hputSetupTime taisT 5 - 4 - ns
478 Asynchronous(hputHoldTime tanT 10 - 7.5 - ns

480X | DSACKx[AssertedfBERR,HALTAsserted toasa - 30 - 22.5 ns
53 Data-Out,[Parity-OutHoldfrom[CLKO1High thoch 0 - 0 - ns
54 %&?j;i&ligh[fb[ﬂ)at-om,[E’arity-Out[HighD teron i 20 i 15 ns
55 R/WAsserted(fbDataBusImpedanceChange trabnc 25 - 19 - ns
56 RESET[PulseWidth[[Reset(Instruction) thrpw 512 - 512 - CLKO1
56A RESETPulseWidth[{InputfromExternalDevice) trpwi 20 - 20 - CLKO1
57 BERRMNegatedfo[HALTMNegated[(Return) tanbN 0 - 0 - ns
58 Ecl)_vI:OﬂE{igh[fb[BERR,[ERESETS,[ERESETH[IDriven[I T ) 30 26 ns
| CHOURESESDRenontiponRes] | g 65 |
588 :?il-_;g[le.Ejﬁ-ligh[[b[BERR,[RESETS,EERESETHEJ telrL i 20 i 15 ns
60 CLKO1MighfoBCLROMRAsserted tenmca - 20 - 15 ns
61 CLKO1MighfoBCLROMegated tersen - 20 - 15 ns
62 BRIS$ynchronousSetupTime tersu 5 - 3.75 - ns
63© BRISynchronous(BloldTime tern 10 - 7.5 - ns
64 BGACKISynchronous[$etupTime tagsu 5 - 3.75 - ns
65() BGACK$ynchronousHoldTime tacH 10 - 7.5 - ns
66 BRMowb[CLKO1RisingEdge[040@omp.hode) tareH 5 - 5 - ns
70 CLKO1MowlibDataBusDriven{Show[Cycle) tsciop 0 30 0 22.5 ns
71 DatalSetupTimeb[CLKO1Mow{Show[Cycle) tscips 10 - 7.5 - ns
72 DataHoldGromCLKO1Mow[{Show[Cycle) tscLon 6 - 3.75 - ns
73 BKPTIhputSetupTime taksT 10 - 75 - ns
74 BKPThputHoldTime takuT 6 - 3.75 - ns
75 RESETHLow[CTonfig2-0,MOD1-0,B16MValid tyst - 500 - 500 CLKO1
76 Config2-0 tmsH 0 - 0 - ns
77 MOD1-0HoldTime, B16MHoldTime tysh 10 - 10 - CLKO1
80 DSlhput$etupTime thsisu 10 - 7.5 - ns

AIMEL 21
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ATMEL

Bus[OperationfACTiming[$Specifications{Continued)
GNDEFDWdc,T -[FE550bH+125°C.[Thelélectrical[Specificationslihfhisldocument@repreliminary

(SeelFigure@ibFigurel23).
25[MHz 33.34[MHz
Number | Characteristic Symbol Min Max Min Max Unit

81 DSIhput®oldTime tosiy 6 - 3.75 - ns
82 DSCLCSetupTime thscsu 10 - 7.5 - ns
83 DSCLCHold@Time toscH 6 - 3.75 - ns
84 DSOMDelayTime tosop tcy(c):+2 - tcy(():+2 ns
85 DSCLKI[Tycle tosceye 2 - 2 - CLKO1
86 CLKO1MHighbFreezelAsserted trrza 0 35 0 26.25 ns
87 CLKO1HighibFreezeMegated terzN 0 35 0 26.25 ns
88 CLKO1[MighfoIFETCHIHighImpedance ties 0 35 0 26.25 ns
89 CLKO1[MighfoIFETCHValid te 0 35 0 26.25 ns
90 CLKO1Mighfo[PERRAsserted tenpa 0 20 0 15 ns
91 CLKO1MighfoPERRMNegated tenpn 0 20 0 15 ns
92 W cRamp-UpTimeAtPower-On[Reset trviN 5 - 5 - ns

Notes: 1. AlIACHmingisShownWithespectib0.8V@ndR2.0VIevelsunlessotherwiseoted.

22

n

Thislumber[danbefeducedfoBmsfStrobeshaveléquallbads.

Ifihultiple @hipBelectsAreMised, the[CSxWidthMegated [#15) Appliestbthe fimefromhe MegationBf Aheavilylbaded@hip
selectlbfhel@ssertiondfalightlylbadedéhipSelect.

Holdfimes(areSpecified WithMespectfoDSorCSxdnasynchronousbeads@ndwithBespectfoCLKO 1 [@nFastEermination
reads.[Thellserlisireebseleitherfioldfimeforfastferminationeads.
Ifthelasynchronous3etup{#17)MequirementsarelSatisfied, the (DSACKXxbwfoldatalSetupdime(#31)andIDSACKxIbw(io
BERRIbwI(Setupfimel(#48)[danbelignored. TheldatalmustonlySatisfyfheldata-infb[CLKO1MbwSetupfime[(#27)forthelfbl-
lowing[dlocklgycle:BERRMust@nlySatisfyfhelate BERRIbwib[CLKO1dbwiSetupfimel(#27A){orthefollowingldlockdycle.
Tolensurel@oherency@uring@very©perandfransfer, BGWvillbothe AssertedihTesponsefoBRIintilAfter Gyclesofthe Gur-
rentl@perandfransfer@reldompletelandRMClisMhegated.
Inthel@bsenceldfIDSACKX,[BERRIk[@n@synchronouslihputlisingfhe@synchronousSetupfime[(#47).
Duringlihterruptfacknowledgeldycles, helprocessorihaylihsertipbfivovaitStatesbetween States[S0@And S 1.
Specslarefor$ynchronouslArbitrationonly. [ASTME.

. CSxBpecs@reforTRLXED.

. CSxBpecs@reforTRLXE0L.

. CSx[8pecs(@arefor[CSNTQED.

. CSx[8pecsl@arefor[CSNTQEMD; BriRASxSpecsIorlDRAMAccesses.

. Specslarelfead(dyclesiwith(parity(checki@ndPBEEZ[1.

. Specslarelfead(dycleswith(parity[check@nd[PBEEZ0,[PARENE.

. RASx[Specslareforlpageltissicase.

. Specifications@nlyRpplyEoCSx/RASXpins.

. Specification@ppliesfomonfastderminationitycles.Infast@erminationidycles, TheBERRSignalnustbehegatedby20s

afteregation@f(AS,DS.
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Figure[7.[Read[CycleO
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Note:  AllfimingisShownwithfespectib0.8V@nd2.0Vevels.
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Figure[8.[FastTerminationRead[Cycle[{Parity[Check[PARENEZ1,[PBEE[Z(0)
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Figure@.[Read[Cycle{WithParity[Check,[PBEE[E[)
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Note:  AllfimingisShownwithfespectb0.8V@nd2.0VIevels.
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Figure[10.0SRAM:[Read[Cycle[TRLXEF1)
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Figure11.MCPU32+IACKI[Cycle
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Figure12.MNrite[Cycle
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Note:  AllfimingisShowniwithfespectio[0.8VAnd2.0VIkvels.
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Figure13.IFastTermination(Write[Cycle
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Figure15.0ISRAM: Write[Cycle[(TRLXEA,[CSNTQEA,TCYCED)
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Note:  Allfiminglis[Shownwithfespectib0.8V@nd2.0Vevels.

Figure16.MASYNCBusArbitrationFIDLE[Bus[Case
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Figure17.MASYNCBus(ArbitrationZ-[Active[Bus[Case

CLKO1
(OUTPUT)

A31-A0
(OUTPUT)

D31-D0
(OUTPUT)

AS
(OUTPUT)
DS
(OUTPUT)
RIW
(OUTPUT)

DSACKO
(10)

S0 S1

ANV

S2

S3

S4

S5

i
N\
A\

N\

DSACK1
(10)

BR
(INPUT)

BG
(OUTPUT)

BGACK
(INPUT)

BCLRO
(OUTPUT)

A

Figure18.MB5YNCBus[Arbitration FIDLEBus[Case

CLKO1
(OUTPUT)

A31-A0
(OUTPUT)

S/ A

/)

D31-D0
(OUTPUT)

N

AS
(OUTPUT)
BR
(INPUT)

BG
(OUTPUT)

BGACK
(INPUT)

BCLRO
(OUTPUT)

2113A-HIREL-03/02

31



ATMEL

Figure19.I$YNCBus(ArbitrationZ-[Active Bus[Case
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Figure21.0Show(Cycle
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ATMEL

Bus[OperationHIDRAM[Accesses[ACTiming[Specification

GNDEDWdc, T EFE5500F125°C.[Thelélectrical Specificationslihthis[documentlarepreliminary
(SeelFigure24ibFigure(28).

25.0MHz 33.34MHz Unit
Number | Characteristic Min Max Min Max
100 RASx[AssertedfoRowAddress(Ihvalid 15 11.25 ns
101 RASXxAssertedfodolumnAddressValid 20 15 ns
102 RASxWidth[Asserted 75 56.25 ns
103A ﬁ(}m\/:i%h[IllegatedE(IBack[fb[ﬂ:ack[(Dycle)[l&lonl:cbageﬁhodeﬂ@I] 75 56.25 ns
103B RASxWidthMNegated{BackIbbackTycle) Pagehode[@IVBTQE 0 55 41.25 ns
103C @gigmv:icé:h[Negated[(]Back[fb[Eback[(Eycle)[Nonl:cbagemwode@D 115 86.25 ns
103D RASxwidthNegated{BackibbackTCycle)[Pageode[@WBTQF 1 95 69.23 ns
104 RASxAsserteddoCASxAsserted 35 26.25 ns
105 CLKO1[Mowo[CASxAsserted 3 13 2 10 ns
105A CLKO1MHighGb[CASx[Asserted(Refresh[Tycle) 3 13 2 10 ns
106 CLKO1Mighf[CASxMNegated 3 13 2 10 ns
107 Column[AddressValidfo[CASx[Asserted 15 11.25 ns
108 CASx[AssertedfoColumniAddressMegated 40 30 ns
109 CASxAsserteddRASxMNegated 35 27 ns
110 CASxWidth[Asserted 50 375 ns
111t CASxWidthMNegated[{BackdbBack[CTycles) 95 71.25 ns
111A | CASxWidthINegated[{PageMode) 20 15 ns
113 WELowfo[CASx[Asserted 35 27 ns
114 CASx[AssertedfoWEMegated 35 27 ns
115 R/WILowEo[CASxAsserted[Write) 525 40 ns
116 CASxAssertedEoR/WIHighQWrite) 55 41.25 ns
117 Data-Out, Parity-OutValidfo[CASx[Asserted 10 75 ns
119 CLKO1MHighfo[AMUXMNegated 3 16 2 12 ns
120 CLKO1MHighGo[AMUXAsserted 3 16 2 12 ns
121 AMUXHighbRASx[Asserted 15 11.25 ns
122 RASxAssertedfoAMUXDow 15 11.25 ns
123 AMUXLowdo[CASxAsserted 15 11.25 ns
124 CASxAssertedfo[AMUXHigh 55 41.25 ns
125 RAS/CASxMegatedioR/Wthange 0 0 ns
34 TS 6 8 - N3 /() 1500000000000
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Figure24.IDRAM:MormalRead[Cycle{InternalMux, TRLXE0)
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Figure25.0DRAM:MNormalWrite[Cycle
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Figure(26.MDRAM:[Refresh(CTycle
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Note:  AllfiminglisShownwithfespectib0.8V@nd2.0Vievels.

Figure27.0IDRAM:[PageMode3Page-Hit
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Figure(28.MDRAM:[PageMode3Page-Miss

Note:

38
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040BusTypeSlaveModeBuslArbitration[ACElectrical[$pecifications
GNDEDW ., [T [ZE550bF125°C.[ThelélectricalSpecificationslihfhis[documentarelpreliminary[(SeelFigure[29).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
231 Address, Transfer[AttributesHighOmpedanceio[ClockHigh 7 - 6 - ns
2320 | ClockHighfoBGIow - 20 - 15 ns
233 ClockHighfoBGMHigh 4 20 4 15 ns
234 BBHighbTlockHigh{040mutput) 7 - 6 - ns
235 BBMighmpedanceoClockHigh{0400utput) 0 - 0 - ns
236 ClockHighfo BB MLow{360Dutput) - 20 - 15 ns
237 ClockHighfoBBHigh{360Dutput) - 20 - 15 ns
238 ClockMowfoBBHighImpedance{3600@utput) - 20 - 15 ns
Note: 1. BGlemainslbwntil@itherfhe[SDMABrhe IDMAEequeststhe@xternalBus.
Figure[29.0TS68040[CompanionModelArbitration
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Notes: 1. E68040El'ransferm\ttribute[$ignals§[$IZx,III'Tx,EI'Mx,[R/W,[[LOCK.
2. BGIlalwaysiemains@sserteduntill@itherfhe[SDMAOrtheIDMA[equestsihel@xternalBus.
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040Bus(TypelSlaveModelinternallRead/Write/Lack[Cycles[ACI[Electrical[$pecifications

GNDEDWdc, T EFE5500F125°C.[Thelélectrical Specificationslihthis[documentlarepreliminary
(SeelFigure30bFigurel33)

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit

2510 | Address,TransferAttributesValidfb[ClockTowl] 15 - 11.25 - ns
252 TSMowlb[TlockMigh 7 - 6 - ns
253 ClockHighfoTSHigh 5 - 3 - ns
254 Clockighio[Address, Transfer[Attributesnvalid 0 - 0 - ns
255 Data-In,(MBARE[ValidfoClockHigh{0400NVrite) 0 - 0 - ns
256 ClockHighibData-In,MMBAREHoldTime 0 - 0 - ns
257 ClockHigh{o(TA, TBILow{ExternalfoExternal) 4 20 4 15 ns
257 ClockHighb(TA, TBILow{Externalfodhternal) 4 23 4 18 ns
25803 | ClockMighblTA,TBIHigh 4 20 4 15 ns
259 TA,DBIMHighdbTA, TBIHighImpedance - 15 - 11.25 ns
260 Clock@ow(fbData-OutValid[{l040[Read) - 20 - 15 ns
262 Clock@ow(ioData-Outhvalid - 20 - 15 ns
263 Clock@ow(ibData-OutHighmpedance - 15 - ns
264 ClockHighfo[AVECOMLow - 20 - 15 ns
265 ClockILowfo[AVECO[Highdmpedance - 30 - 23 ns
266 ClockLowTACKLow - 30 - 23 ns
267 ClockHighfoIACKHigh - 30 - 23 ns
268 ClockLowbAVECLow - 30 - 23 ns

Notes: 1. Transfer@ttributes@ignalsBSIZX,EFTX,EFMX,[R/W@nd[IlOCK.
2. When[TS68040(s[accessingfhelinternallfegisters, Specification258sfrom[dlock lbwlnotdlockhigh.
3. TheldlockeferencelsEXTAL,Mot[CLKO1.TS68040Internal[Registers(Read[Cycles
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Figurel30.0TS680400nhternal[Registers[Read[Cycles
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Figurel31.0TS680400hternal[RegistersWrite[Cycles
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Figurel32.0TS68040TACKCycles{VectorDriven)
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Notes: 1. TS68040[TransferfAttribute[BignalsES$IZx,TTx,TMx, R/W,IOCK.
2. Uplbiwolvait(StatesinayBelihsertedforlihternalperipheral.

Figurel33.0TS68040TACKI[Cycles{NoVectorDriven)
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040BusTypelSRAM/DRAMICycles[ACIElectricallSpecifications

GNDEDWdc, T EFE5500F125°C.[Thelélectrical Specificationslihthis[documentlarepreliminary
(SeelFigure34ibFigurel38).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
280 AddressValidio[BADD2-3Valid - 20 - 15 ns
280A BADD2-3Valid[Ib[CASIAssertion 15 - 10 - ns
281 Address(hvalidibBADD2-3Ihvalid 0 - 0 - ns
282 ClockBighfolCSx/RASXIow{TSS40= D) 4 16 4 12 ns
283 ClockHighMolCSx/RASXHighICSNT40ZD) 4 16 4 12 ns
284 ClockHighfoBRKILow - 20 - 15 ns
284A Clock@LowIbBRKIow - 20 - 15 ns
285 ClockhighibBRKMHigh - 20 - 15 ns
286 ClockILowo[CSx/RASXILow[(TSS40=M) 4 16 4 12 ns
287 ClockMowd[CSx/RASXHighCSNT40E[1) 4 16 4 12 ns
2881 | AddressTransferiAttributesValid@oClock HighQTSS40Z0) 10 - 10 - ns
289@ | TAMowlb[CTlockMigh{ExternalTermination) 11 - 9 - ns
290 | ClockMighdbTAMigh{ExternalTermination) - 20 - 15 ns
201 ClockHighfo[DOE Tow{ReadCycles) - 20 - 15 ns
292 ClockHighfo[DEMigh{ReadTycles) - 20 - 15 ns
293 ClockHighfoAVE Mow{Write[Tycles) - 20 - 15 ns
294 ClockHighfoQVE HighWrite[Tycles) - 20 - 15 ns
295 ClockHighfo[CASxMow 4 13 4 10 ns
295A | ClockLowdo[CASxIlow{040BurstiReaddnly) 4 13 4 10 ns
296® | ClockMighfoCASxHighO 4 13 4 10 ns
297 Clock@ow[fAMUXIow 3 16 3 12 ns
298 ClockHighfo[AMUXMHigh 3 16 3 12 ns
299 ClockHighfo[BADD2-3[Valid[{040BurstCycles) 4 20 4 15 ns
300@ | TEAMLowlb[CTlockMigh 11 - - ns
301@ | ClockHighfolTEAMigh 2 20 2 15 ns
302 Data, [Parity[Validfo[ClockHigh[{Data, Parity[Setup) 7 - 6 - ns
303 ClockHighibData,ParityInhvalid[{(Data,Parity[Hold) 7 - 5 - ns
305 CLKO1Migh{AfterT SMow)doParityValid - 20 - 15 ns
306 CLKO1Migh{AfterTAllow) o Parity Hi-Z 4 20 15 ns

Notes: 1. Transf_erEa\ttributesBignals§[$IZX,EI'Tx,EI'Mx,[R/W@nd[IlOCK.
2. TEA/TABhouldmotbel@sserted@n@AMDRAMDurstlaccess,drlonfhelSameldlockdrbeforeRASX/CSx[is[Asserted.
3. TheldlockeferencelsEXTAL,Bot[CLKOL.
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Figure[34.0TS68040[3RAM[Read/Write[CyclesTSS40=0,[CSNT40[=[0)
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Figurel35.0TS68040[3RAMRead/Write[Cycles[TSS40E1,[CSNT40=01)
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Figure[36.ExternalTS68040[DRAM[CyclesTimingDiagram
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Figurel37.[External[TS68040[DRAMBurstCyclesTimingDiagram
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Figurel38.[External[TS68040ParityBit[CheckingTimingDiagram

D31-D0 v -
(INPUT) 8 >
PRTYS- |
PRTY0) — D
(OUTPUT)
> @~

(a) Generation Timing Diagram

CPU Clears PERn Bit

C1 C2 c1

(ou%}t% / \ 7l_\_7z_\_7
X
X
X
VAR

TRANSFER
ATTRIBUTES X
(INPUT)

A31-A0
(INPUT) X

BADDS-
BADD? X
(OUTPUT)

e
(INPUT)
T

_/
(OUTPUT) ) U

D31-DO,
(INPUT)

=N

Y

PRTY3-
PRTYO
(INPUT)

e o
(OUTPUT)

(b) Checking Timing Diagram '

§

gl

48 TS 6 8 E N3 6 /() 15—

2113A-HIREL-03/02




s | SOSEN360

IDMA[ACI[Electrical[$pecifications

GNDEDOW e, T EFEB50bH125°C. Thelélectrical[Specificationsihfhisdocument@relpreliminary
(SeelFigure39@andFigure40).

25.0lMHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
1 CLKO1Mow{oMACK, DONEAsserted 3 24 3 18 ns
2 CLKO1MowfoDACK, [DONEMegated 3 24 3 18 ns
3@ DREQxAssertedib[ASAsserted{forlMABuUS[Tycle) Bteyet BasttHhisa
40 AsynchronousInput$etupTimefoCLKO1Mow 12 - 9 - ns
50 Asynchronoushput®oldTimefromCLKO1Mow 0 - 0 - ns
6 AS[bDACKAssertion[Skew 0 20 0 15 ns
7 DACK b DONEAssertion[Skew -8 8 -6 6 ns
8 AS,[DACK,[DONEWidth[Asserted 70 - 52.5 - ns
8A AS,[DACK,IDONEWidthAsserted[{FastTermination[Cycle) 28 - 20.5 - ns
10 Asynchronous(Input$etupTimefoCLKO1Mow 5 - 4 - ns
110 AsynchronoushputoldTimefromCLKO1Mow 10 - 7.5 - ns
122 DREQ(hputZetupTimefoTLKO1Mow 20 - 15 - ns
13 DREQ(hputM®oldTimefromCLKO1Mow 5 - 3.75 - ns
14@ DONEIhputSetupTimefoCLKO1Mow 20 - 15 - ns
15 DONE Ihput®oldTimeFromCLKO1Mow 5 - 3.75 - ns
16®@ DREQMssertediASAsserted 2 - 2 - clk

Notes: 1. TheselSpecificationslarefbrlasynchronouslinode.
2. TheselSpecifications@reforiSynchronousimode.

AIMEL 4
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Figure[39.IDMASignallAsynchronous(TimingDiagram
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Figurel40.MIDMAI[Signall3ynchronous[TimingDiagram
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PIP/PIO[Electrical(Bpecifications
GNDEDOWNdc, T 5500 125°C. ThelélectricalSpecificationslihfhisldocumentlarepreliminary

(SeelFigured1b[Figured5).
25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
21 Data-In[$SetupTimefoSTBIMow 0 - 0 - ns
22 Data-In[HoldTimeo[$TBIHigh 2.5 - 2.5 - clk
23 STBIPulseWidth 15 - 15 - clk
24 STBOPulseWidth LHELKOLEH - LELKO1EH - -
50s 50is
25 Data-Out[SetupTimedb[STBOMow 2 - 2 - clk
26 Data-OutMoldTimefromSTBOMHigh 5 - 5 - clk
27 STBIMowfb[$TBOMow[{[RxInterlock) - 2 - 2 clk
28 STBIMowIb[BTBOMIigh{TxInhterlock) 2 - 2 - clk
29 Data-In[$etupTimefolClockmow 20 - 15 - ns
30 Data-InHoldTimefromCTlock@ow 10 - 7.5 - ns
ClockHighibData-OutValid[ICPUMWrites[Data,
Control,[@rDirection) ) 25 ) 25 ns
Note: 1. t3ZF[Spec.BOnCACElectricalSpecificationsControlTiming"dnpage17.
Figured1.IPIPRx[{InterlockMode)
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DATA OUT
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AIMEL 51
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Figured2.IPIPIx{InterlockMode)
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Figured4.MRPIPOx[(PulseMode)
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Figure(45.ParallellYOIData-in/Data-outTimingDiagram
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Interrupt[Controller[ACIElectrical(Specifications[]

GNDEDWdc, T FE5500F125°C. ThelélectricalSpecificationslihthisldocumentlarepreliminary.
(SeelFigured6@ndFigured7).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
35 Port[ClnhterruptPulseWidthIlow(Edge[TriggeredMode) 70 - 55 - ns
36 Minimum[TimeBetween(Active[EdgesPort[CO 70 - 55 - clk
37 ClockHighfoIOUT Valid{SlaveMode) - 20 - 17 ns
38 ClockHighfbRQOUT Valid[{SlaveMode) - 20 - 17 ns

AIMEL 53
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Figure(46.dnterruptsTimingDiagram
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ATMEL

Figured7.ISlaveMode:nterruptsTimingDiagram
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BAUDIRatelGeneratorfACIElectricalBpecifications

GNDEDN e, T ZFE550bHF125°C.Thelelectrical[Specificationsihfhis[document@relpreliminary[{(SeelFigure[48).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
50 BRGO[RiselandFallTime - 10 - 7.5 ns
51 BRGOMDuty[Cycle 40 60 40 60 %
52 BRGOI[Cycle 40 30 ns

Figurel48.MBaudRate[Generator@utputBignals
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Timer[Electrical[Bpecifications
GNDEFDWVpe, T EFEB500#125°C.[ThelélectricalSpecifications(ihfhis[documentlarepreliminary[(See(Figure(49).

25.0MHz 33.34[MHz
Number | Characteristic Symbol Min Max Min Max Unit
61 TIN/TGATERiselandFallTime 10 - 10 - ns
62 TIN/TGATEMLow[Time 1 - 1 - clk
63 TIN/TGATEHigh[Time 2 - 2 - clk
64 TIN/TGATECycleTime 3 - 3 - clk
65 CLKO1MHighbTOUTValid 3 25 3 22 ns
Figurel49.ICPM[General-purposelTimers
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SiElectricalSpecifications]

GNDEFDNVp T [FEB5000H#125°C. ThelélectricalSpecifications(inlthis[documentlarepreliminary

(SeelFigure30ib[Figure34).
25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
7006 | L1RCLK,M1TCLKFrequency(DCSZD) - 10 - 10 MHz
710 L1RCLK,M1TCLKWidthMow{DCSED) P+10 - P+10 - ns
71A@ | L1RCLK,M1TCLKWidthHighQDCSED)O P+10 - P+10 - ns
72 L1TXD,M1ST(1-4),[11RQ,M1CLKO[Rise/FallTime - 15 - 15 ns
73 L1IRSYNC,I1TSYNCValidibI1CLKEdge(SYNC[SetupTime) 20 - 20 - ns
74 L1CLK[Edgedol1RSYNC,M1TSYNCIhvalid{SYNCHoldTime) 35 - 35 - ns
75 L1RSYNC,I1TSYNCRise/FallTime - 15 - 15 ns
76 L1RXDValidibM1CLKEdge{L1RXDSetupTime) 42 - 42 - ns
77 L1CLKI[Edgelioll1RXDInvalid{(L1RXDHoldTime) 35 - 35 - ns
78 L1CLK[Edgelob@l1ST(1-4)Valid 10 45 10 45 ns
78A¥W | L1SYNCValid@oM1ST(1-4)Valid 10 45 10 45 ns
79 L1CLK[Edgefol1ST(1-4)dnvalid 10 45 10 45 ns
80 L1CLK[Edgefodl1TXDWValid 10 65 10 65 ns
80A®W | LITSYNCWValidfol1TXDValid 10 65 10 65 ns
81 L1CLKEdgep@M1TXDMHighimpedance 0 42 0 42 ns
82 L1RCLK, L1 TCLKFrequency[(DSCE1) - 12.5 - 16 MHz
83 L1RCLK, L1 TCLKWidthMlow[((DSC[ZM1) P+10 - P+10 - ns
83A@ | L1RCLK,M1TCLKWidthHigh{DSCEND) P+10 - P+10 - ns
84 L1CLK[Edgefol1CLKOValid[[DSCEZ0) - 30 - 30 ns
85 L1RQValidBeforeFalling[EdgeBfIl1TSYNC 1 - 1 - L1TCLK
860 L1GRSetupTime 42 - 42 - ns
87® L1RGMHoldTime 42 - 42 - ns
88 L1CLK[Edgelobll1SYNCValid[(FSDE00,[CNTEZ0000, BYTE0,0 i 0 i 0 ns
DSC=ZD)
Notes: 1. Thelfatiol3yncCLK/L1RCILKustbelgreaterlthan2.5/1.
2. Where[PZQ/CLKOL.Thusfor@25MHz[CLKO1Fate,[PF[40ms.
3. Thesel8pecslarealidforIDLodeonly.
4. Thelstrobes@ndTIxd@nthefirstbitioffheframebecomeialid@fterll1CLK@dgelorl1SYNC,Whicheverlisater.
56 TS68ENIOG0 m————
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Figure30.[51MReceivelTimingithMNormallClocking[(DSCZ(D)
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Figure®1.ISIReceiveTimingWith(Double[$peed[Clocking[((DSC1)
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Figure32.[81TransmitTimingithNormallClocking (DSCEZD)
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Figure®3.ISIOransmitTimingWithDouble[$peed[Clocking[(DSC[=)
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Figure®4.ODLTiming$ITransmitTimingWith(Double[$peed[Clocking[((DSCE1)
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SCCIih[NMSIMode-external[Clock[Electrical[$pecifications[]

GNDEDN e, T ZE550bHF125°C. [ThelélectricalSpecifications[ihfhisidocumentarepreliminary
(SeelFigureB5[ibFigure37).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
100W RCLK1@ndTCLK1WidthHigh CLKO1 - CLKO1 -
101 RCLK1@ndOTCLK1WidthMlow CLKO1E0 - CLKO1EL -
50s 50s
102 RCLK1@ndOCLK1Rise/FallTime - 15 - 15 ns
103 TXD1[ActiveDelay(FromT CLK1[FallingEdge) 0 50 0 50 ns
104 RTS1Active/InactivelDelay{(FromTCLK1[FallingEdge) 0 50 0 50 ns
105 CTS1BetupTimefoTCLK1RisingEdge 40 - 40 - ns
106 RXD1FetupTimebRCLK1[RisingEdge 40 - 40 - ns
107® | RXD1MoldTimefromRCLK1RisingEdge 0 - 0 - ns
108 CD1SZetupTimedbRCLK1RisingEdge 40 - 40 - ns

Notes: 1. TheldatiolSyncCLK/RCLK1@ndSByncCLK/TCLK1ustbelgreaterorieéqualol2.25/1.
2. AlsolappliesfbCD@ANICTSholddimewhenfhey@relised@s[éxternalSynciSignals.

AIMEL 61
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SCChNMSIMode-internal[Clock[ElectricalSpecifications

GNDEDON ., T =FE550bH125°C.[ThelélectricallSpecificationslihthis[document@repreliminary
(SeelFigureB5ib[Figure®7).

25.0MHz 33.34[MHz

Number | Characteristic Min Max Min Max Unit

1000 | RCLK1@ndTCLK1Frequency 0 8.3 0 11 MHz
102 RCLK1@ndO CLK1Rise/FallTime - - - - ns
103 TXD1[ActiveDelay(FromT CLK1[FallingEdge) 0 30 0 30 ns
104 RTS1RActive/InactiveDelayFromTCLK1FallingEdge) 0 30 40 - ns
105 CTS1BetupTimedbTCLK1RisingEdge 40 - 40 - ns
106 RXD1FetupTimebRCLK1[Rising[Edge 40 - 0 - ns
107® | RXD1MHoldTimefromRCLK1RisingEdge 0 - 40 - ns
108 CD1SetupTimefbRCLK1RisingEdge 40 - 0 30 ns

Notes: 1. TheldatiolSyncCLK/RCLK1@ndByncCLK/TCLK1mustbelgreateroriequalfol3/1.
2. AlsolappliesbCD@ANdICTSholdiimelwhenfhey@relised@s[éxternalSynciSignals.
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Figure®6.ISCCMIMNMSITransmit
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Ethernet(Electrical[Specifications]

GNDEDON ., T =FE550bH125°C.[ThelélectricallSpecificationslinfhisidocumentlarepreliminary
(SeelFigure38(ibFigure63).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit

120 CLSNWidth®igh 40 - 40 - ns
121 RCLK1[Rise/FallTime - 15 - 15 ns
122 RCLK1WidthMow CLngS]'E}D - CLngS]'ED -

123% | RCLK1WidthHigh CLKO1 - CLKO1 -
124 RXD1[SetupTime 20 - 20 - ns
125 RXD1MHoldTime 5 - 5 - ns
126 salit:[g%ctiveﬂbelaymrom[RCLKlIIIising@dge@f[fhe[lhstD 10 i 10 i ns
127 RENAWidthlow 100 - 100 - ns
128 TCLK1Rise/FallTime - 15 - 15 ns
129 | TCLK1WidthMow C"gmoslﬂm - CLgmoslgm -

1300 | TCLK1WidthiHigh CLKO1 - CLKO1 -
131 TXD1[ActiveDelay[{fromTCLK1singeédge) 10 50 10 50 ns
132 TXD1OhactiveDelay{fromTCLK1[rising[édge) 10 50 10 50 ns
133 TENAT[ActiveDelay(fromTCLK1Tsinglédge) 10 50 10 50 ns
134 TENAhactiveDelay{fromTCLK1Isingédge) 10 50 10 50 ns
135 RSTRTActiveDelay{fromTCLK1fallinglédge) 10 50 10 50 ns
136 RSTRThactiveDelay{fromTCLK1fallinglédge) 10 50 10 50 ns
137 RRJICTWidth{Low 1 - 1 - CLKO1

138@ | CLKO1Mow{o[SDACKAsserted - 20 - 20 ns

139@ | CLKO1Mow{SDACKMNegated - 20 - 20 ns

Notes: 1. SyncCLK/RCLK1@nd3ByncCLK/TCLK1mustbeldreaterdriéqualfo2.25/1
2. SDACKIk[assertedWheneverthe[SDMAMritesthelincomingframeDAlihtolthemory.

Figure[38.EthernetCollision[Timing
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(INPUT)

64 TS68EN360

2113A-HIREL-03/02




TS68EN360

Figure[39.IEthernetReceive[Timing
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Figure[60.EthernetTransmitTiming
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Notes: 1. Transmitl@locklihvert[[TCI)Ditlih[GSMRIis[Set.

2. IfIRENAIl[deassertedbefore[TENA, OrIRENAlsMot@sserted@t@liduringfransit, then[CSLDbitlsSetlihtheDufferdescriptor
atltheléndoffframelfransmission.
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Figure®1.OCAMnterface[Receivel$tart(Timing
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Note:  Validforfheleéthernetlprotocolldnly.

Figure62.CAMInterface[RejectTiming
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Note:  Valid@orfheleéthernetlprotocollonly.

Figure®3.ISDACKTimingDiagram

SDMA CYCLE

SO S1 S2 S3 S4 S5
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(OUTPUT) _\_/_\L/_\_/_\L/_
—

AS
(OUTPUT) \

SDACKX () 7
(OUTPUT)

Note:  SDACKXx[is[@ssertediwhenihe[SDMAMWritesfhefeceivedEthernetframelintolhemory.

SMCTransparentModel(Electrical[Specifications(]
GNDEDON e, O ZE550bHF125°C. [ThelélectricalSpecifications[ihfhisidocumentarepreliminary[(SeeFigure64).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
1500 | SMCLKI[ClockPeriod 100 - 100 - ns
151 SMCLKWidthMow 50 - 50 - ns
151A | SMCLKWidth[High 50 - 50 - ns
66 TS ©.8 N3 O/ 100000000000
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SMCITransparentModelElectrical[Specifications]
GNDEFDWVpe, T EFEB500#125°C.[ThelélectricalSpecifications(ihfhis[documentlarepreliminary[(See(Figure(64).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
152 SMCLKIRise/FallTime - 15 - 15 ns
153 SMTXD[ActiveDelay{from3BMCLKallinglédge) 10 50 10 50 ns
154 SMRXD/SYNC1[SetupTime 20 - 20 - ns
155 SMRXD/SYNC1MHold[Time 5 - 5 - ns

Note: 1. Thelfatiol3yncCLK/SMCLKustbelgreaterdrleéqualio2/1..5MC[Transparent.

Figure®4.08MCTransparent

@ N
(1e1)
Y/ @
SMCLK 7/ X / \ / \

TXD1 \I\ ><
(OUTPUT) ote 1

SYNCH

RXD1 >< ><:
(INPUT)

Note:  ThisldelaylisléqualiblaniihtegerfumberoffiCharacterlength”[Glocks.

AIMEL 67

2113A-HIREL-03/02 (G



ATMEL

SPIMaster(Electrical[$pecifications]

GNDEDOWdc, T EFE5500F125°C.[ThelélectricalBpecificationslihhis[documentlarepreliminary
(SeelFigureB5@ndFigure66).

25.0MHz 33.34MHz

Number | Characteristic Min Max Min Max Unit
160 Master[Cycle[Time 4 1024 4 1024 tcyc
161 Master[Clock{[SPICLK)HighBrlowTime 2 512 2 512 tcyc
162 MasterDatalSetupTimeinputs) 50 - 50 - ns
163 MasterDataMoldTime[{Inputs) 0 - 0 - ns
164 MasterDataValid[{after[SPICLKEdge) - 20 - 20 ns
165 MasterDataMHoldTime[{Outputs) 0 - 0 - ns
166 Rise[Time:[Output 15 15 ns
167 FalllTime:[@utput 15 15 ns

Figure[85.[BPIMaster[{(CPZ0)
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Figure[66.I5PIMaster((CPE1)
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SPISlavelElectrical[Specifications]

GNDEDON ., T =FE550bH+125°C.ThelélectricallSpecificationslinfhisidocument(arepreliminary
(SeelFigure®7@ndFigurel68).

25.0MHz 33.34[MHz

Number | Characteristic Min Max Min Max Unit
170 Slave[Cycle[Time 2 - 2 - tcyc
171 SlaveEnableMleadTime 15 15 ns
172 Slave[Enableag(Time 15 15 ns
173 SlavelClock[(SPICLK)HighdrdlowlTime 1 - 1 - tcyc
174 Slavel$equentialTransferDelay{DoesMotRequireDeselect) 1 1 tcyc
175 SlaveDatal$etupTimel{lnputs) 20 - 20 - ns
176 Slave[DatalHoldTime[{Inputs) 20 - 20 - ns
177 Slave[Access[Time 50 50 ns
178 Slave[SPIMISODisableTime 50 50 ns
179 Slave[DataValid[{after(SPICLKEdge) - 50 - 50 ns
180 Slave[DatalMoldTime{Outputs) 0 - 0 - ns
181 RiseTime:Ihput 15 15 ns
182 FalllTime:Input 15 15 ns

AIMEL 69
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Figure®7.[BPISlave[ICPZ0)
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JTAGIElectricall$pecifications]

GNDEDOWdc, T [ZFE5500F125°C.[ThelélectricalSpecificationslihfhisldocumentlare[preliminary

(SeelFigure®9@ndFigurel72).

25.0lMHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
TCKIFrequencyof[Operation 0 25 0 25 MHz
1 TCK[CycleTimelh[CrystallViode 40 - 40 - ns
2 TCKI[ClockPulseWidthMeasured@t1.5v 18 - 18 - ns
3 TCKMiselandFallTimes 0 3 0 3 ns
6 BoundaryScanhputDatalSetupTime 10 - 10 - ns
7 Boundary[$ScanhputDataHoldTime 18 - 18 - ns
8 TCKLow(Ib[OutputDataValid 0 30 0 30 ns
9 TCKLowib[Outputighimpedance 0 40 0 40 ns
10 TMS,TDIDatal$etupTime 10 - 10 - ns
11 TMS,ODIDataMoldTime 10 - 10 - ns
12 TCKIowbTDOMataWValid 0 20 0 20 ns
13 TCKILowb[TDOMighmpedance 0 20 0 20 ns
14 TRST[Assert[Time 100 - 100 - ns
15 TRSTBetupTimedbT CKMow 40 - 40 - ns
Figure(69.[TestClockIhputTimingDiagram
Vi
TCK VM VM
(INPUT) " /
@—> -<— —> <—@
Figure0.0TRSTTimingDiagram
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AIMEL n
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Figure71.MBoundary[Scan[(JTAG)TimingDiagram
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Figure[72.[Test[AccessPortTimingDiagram
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Functional
Description

CPU32+[Core

Systemllntegration[]
Module[SIM60)

Communications
ProcessorModulel{[CPM)

2113A-HIREL-03/02

ThelCPU32+[dorelis(alCPU32fhathasbeenmodifiedfoldonnectldirectlyfofhe32-bit
IMB@nd@pplyfhelargerbusividth.[Althoughfhedriginal[CPU32[dorehad@32-bitlihter-
nalldatalpath@nd32-bitlarithmeticlhardware,is(interfacefofheIMBLvas16bits.(The
CPU32+[¢orel@anloperate[don[32-bitléxternalldperandsivithloneMusléycle.[Thisallows
the[CPU32+[dorelfbfetch@lbng-wordlihstructionlihlonebBusldyclel@niofetchfvolvord-
lengthlhstructionslinfdneusldycle,Hillingfhelihternallhstructiondueuenoreduickly.
ThelCPU32+[doreldanalsolfead@ndilrite32-bits[ofldatalinldneusidycle.

Althoughfhe[CPU32+lihstructiondimingslarelimproved,itslihstructioniSetlisidenticallfo
thatldflthe[CPU32.twill[AlsoléxecuteThe@éntire[68000(ihstructionset.[Mt[containsihe
samelbackgroundldebuglinode{BDM){eatureslasihe[CPU32.INohewltompilers,
assemblers(orldtherSoftwarelSupportibolsheedbelimplementedforfheCPU32+;[Stan-
dard[CPU32(ibols[danbesed.

ThelCPU32+[deliverslapproximately4.5MIPS&t[(25MHz,basedlonihelstandard
(accepted)@assumption(fhat[a[10-MHz68000delivers(LIVAXMIPS.df@napplication
requireslinorelperformance,@he[CPU32+[¢tanbeldisabled,@llowingheestlofihe
QUICCliolbperatel@asanintelligentiperipheralfolafasterprocessor.[The[QUICCIpro-
vides[al$peciallinodeltalled[TS68040[¢ompanioninodedolallowlitdoltonveniently
interfacefomembersiofiheT S68040Family.Thiswo-chipSolutionlprovidesa22-MIPS
performancelat25MHz.

ThelCPU32+[@lsoloffersfautomaticytelalignmentfeatureshatlaremotlofferedonihe
CPU32.[Theselfeatures(allow16-[0r32-bitldatafbbefeadoriiritten(ati@nodd@ddress.
ThelCPU32+[@Automaticallyperformshemumberdfibusidyclesliequired.

ThelBIM600htegrates(general-purposefeaturesihativouldbelisefullihf@lmostlany[32-
bitlprocessorisystem.Thederm3SIM60"Isderived@romIhe[@QUICCpartthumber,
TS68EN360.[Thel(SIM60lsfanlénhancedVersion[offthe[5IM40dhatléxistsfon(ihe
TS68332[device.

First,(new(features,Such@s@DRAMIdontrollerlandbreakpointlbgic,havebeenladded.
Second,fheBIM400vas[modifiedfoSupporta32-bitdIMB@Asivell@s@B2-bitlexternal
system(Bus.[Third,mewlGonfigurations,Such@sSlaveliode@ndlihternallaccesses(bylan
externallhaster,[@reSupported.

Althoughthe[@QUICCIlis@lways[a32-bitldevicelihternally,litimayBeldonfiguredoldperate
with[@[16-bit[dataDus.[Regardlessioflthel¢hoiceloffhelsystembusiSize,[dynamicbus
sizing(lis[Supported.Bus(Sizinglallows8-16-,[and[32-bit[peripheralsiandmemoryibléxist
inffhe32-bitlsystembBusinode@andB-[And[16-bitlperipheralsiandmemoryibléxistihhe
16-bit[SystemBusiode.

Thel[CPM@ontainsfeaturesfhatlallowfhe@QUICCIbleéxcellihl@ommunicationsandl¢on-
trol@pplications.[ThesefeaturesinaybeldividedlihtohreelSub-groups:

e CommunicationsProcessor[{ICP)
¢ TwolDMAI[Controllers
e FourlGeneral-purposelTimers

AIMEL £
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Ethernetlon[@QUICC

ATMEL

Thel[CPprovidesthe[@ommunicationfeatureslofthe[QUICC.Oncludedare@RISCpro-
cessor,four[(5CCs,Iwo[EMCs,[onel[SPI,2.5Kbyteslof[dual-porttRAM, [anlinterrupt
controller,[afime(slot[@assigner,threelparallellports,@[parallellinterfaceport, fourlinde-
pendentbaudatelgenerators,[@ndfourteen(SerialIDMAGhannelsioSupportthe[$CCs,
SMCs,[@ndSPI.

TheIDMAs[provide@wol¢hannels[oflgeneral-purposeDMAdapability.Theyofferthigh-
speed[ransfers,[32-bitldatalinovement, ufferlchaining,[&ndihdependentiequestland
acknowledgelbgic.The[RISCl¢ontrolleriinayaccessiheIDMAI[fegistersldirectlylinihe
bufferléhaininglhodes.The[QUICCIDMAs[areSimilario, yetlénhancements(of,[fheldne
IDMABhannelfoundoniheTS68302.

Thefourlgeneral-purposelfimersionthe[QUICCErefunctionallySimilarfoihefwolgen-
eral-purposedimersdoundlonfheTS68302.[However,TheylofferlSomelninor
enhancements,[Such@s(ihelihternalléascadinglofliwodimersioform@al32-bitdimer.The
QUICCIlalsol¢ontains[alperiodiclintervaldimerinhe[$IM60,Bringingihe{otal Mo five
on-chipimers.

ThelEthernet(protocollis@vailableonlyloniheEthernetiiersion6ffhe[QUICCdalledihe
TS68EN360.[Thelhon-EthernetVersion[ofhe QUICCIlisiheMC68360.[Thelderm
“QUICC"istheldverallldeviceldamelfhatldenoteslalltersions(oftheldevice.

TheT'S68EN360s[ABupersetloflthe MC68360,havingiheladditionalldptionallowing
Ethernetldperationlonlanyoflthefour($CCs.Duelfoperformancefeasonmotass[SCCs
canlbel¢onfigured[asEthernetl¢ontrollerfatifhe$sameldime.TheTS68EN3600k Mot
restricted[onlyibEthernetldperation.[HDLC,[WART,[@nd[dtherprotocolsimaybeUsedfo
allowldynamic[switchingbetween[protocols.[SeelAppendix[AlSeriallPerformancefor
available[$SCClperformance.

When(theMMODEDits[offhe[(ECCIGSMRI[3electltheEthernetprotocol,fhenthat[SCC
performs(ihefullSetlofTEEE802.3/EthernetlCSMA/CDlinedialaccess[d¢ontrol@nd¢han-
nellihterfacefunctions({seelFigurel73).

Figurel[73.IEthernetBlockDiagram
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UpgradingDesigns@roml] Sincefhe@UICCIlis@AMext-generation[TS68302,Manydesignersidurrentlyisingthe

the[TS68302

ArchitecturallApproach

HardwarelCompatibility O
Issues

2113A-HIREL-03/02

TS683020naywishfolisefhe[QUICCIihAollow-onldesign.[Thefollowingparagraphs
brieflyldiscusslihisléndeavorihfermsloflarchitecturall@pproach,hardwarelissues,and
softwarelissues.

ThelQUICCIs[fhelbgicalléxtensiondfheTS86302,Hutfhedverall@rchitecturel@andphi-
losophy6ftheTS86302[designfemainslihtactlihfheQUICC.ThelQUICCIReeps(thebest
featuresofliheTS86302,Whilelakingihelthangesequireddoprovidedorihe
increased(lexibility, integration,@nd[performancefequestedbydustomers.Becausefhe
CPMiik[probablyhelmostldifficultiiodulefodearn,@nyoneivhohasisedfhe[TS86302
canléasilylbecomedamiliarivithfhe[QUICCSincelfhe[CPMArchitecturall@pproach
remainslihtact.

TheostSignificant@rchitecturaliéhangelfhadednfhe[QUICCWasihelfranslationdfithe
designlintofhelstandard®8300FamilyIMB&rchitecture,Mesultinglihlafaster(CPUANd
differentSystemlihtegrationfeatures.

Althoughhefeaturesofihe[SIM60domotlexactlyldorrespondiofhoselofltheTS86302
SIM, fheylare@erySimilar.[]

BecauseldfthelSimilarity [0ffhe[QUICCSIM60@ANAICPUIootherimembers[ofhe 8300
family,[SuchlasiheTS68332,previouslisersiofiheseldeviceswilllbe[domfortablevith
theselSamefeaturesloniheQUICC.

ThedollowinglistiSummarizesihehardwareldifferencesbetweenihelTS86302[andfhe
QUICC:

¢ PinoutEThelpinoutlisotifhelSame.The[QUICChas[240[pins;the[TS86302Mhas]
132[pins.

¢ PackageEBothidevicesofferPGAGNdIPQFPPackages.However,the[QUICCIQFPO
packagelhas[@R20-millpitch;Whereas, theT S86302[QFPpackagelhas@R5-milll
pitch.

¢ System[BusZThelSystembusiSignalsihowlbok(ikefhosedffheTS68020@sO
opposed(blfhoseloflthe68000.ts[Still[possibleolihterface8000[peripheralsib]
the[QUICC, WtilizingtheSamefechniquesliisediblinterfacefhemiblaTS68020.

e System[Bus(ih(SlaveModeFAMumberbf{QUICC[pinsiakednmewlfunctionalityihd
slavelthodeoSupporti@aniéxternal(TS68EC040.[0OntheTS68302,Ffhelpinhames]
generallylfemainedhelSamelihSlavelinode.

¢ PeripheralTiming3Theléxternalfimings[ofitheperipherals[[SCCs,fimers,[étc.)@re]
verySimilar[{iffdotlidentical)foldorrespondingperipheralsioniheTS68302.

¢ PinfAssignmentsZThelassignmentofiperipheralfunctionsfoM/Opins(is(differentih
severallways. [First,[fhe[QUICCIdontainsmorelgeneral-purposelparallel lYO[pins
thanihelTS68302.[However,fhe[@QUICCbffersianynorefunctionsfhaniéven@
240-pinlpackagewouldmormally@llow, esultinglihoremultifunctionalpinsthanC
the(TS68302.

AIMEL 7
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Software[Compatibilityssues

Preparation(for(]
Delivery

Packaging

Certificatel@f[Compliance

Handling

ATMEL

ThelibllowinglistiSummarizesihelajorSoftwareldifferencesbetweeniheTS68302[and
the[@QUICC:

e Sincelfhe[CPU32+(i5[alSupersetoflthe®8000lhstruction(Set,@llpreviouslyiwritten]
codewilllfun.MHowever,if[Suchldodelis[@ccessinghe T S68302[peripherals, [itWwill ]
require[Somelmodification.

¢ ThelQUICCIldontains@ni8-Kbyteblockldfimemory@sidpposedib@id-KbyteBlockdn
the[TS68302.Thelfegister@ddressesiithinfhatihemoryhaplareldifferent.

¢ TheldodelsedblihitializefhelSystemlihtegrationfeaturesioftheTS68302MHasibbe]
modifiedbiritefheldorrespondingfeaturesionhe[@QUICCSIM60.0

e Aslthuchlas[possible,[QUICCICPM{eaturesiverelfnadelidenticalfbfhose0flthe]
TS68302[CP.ThelostlimportantBenefitlisfhatihedodeflow({ifidottheldodeliself)
willportléasilyfromihe T S68302{ofheQUICC.TheMuanceslearnediromihed
TS683020willStill e sefulihfhe[QUICC.

« Althoughlihelfegistersusedblihitialize the[QUICCICPMIaremew((forléxample,fhe
SCMIdnthelTS68302(sMeplacedWwithfhe[GSMR@ENAPSMRBnthe[QUICC),Hnhost
registersiietainheirloriginal(purposeSuchlasihel$CClevent,[SCClhask,[$CCO
status,@ndliéommand(iegisters.TheparameterlRAMOflthe[SCCslisNerySimilar,
andhostlparameterRAMIregisterldames@ndlisage(arelrfetained.Morelimportantly,
theBasicStructureOf@Dufferldescriptor(BD)0Onihe[QUICCIisidenticalfofhatdffhe
TS68302,@xceptior@fewhewbitfunctionsihatierel@added. [{In[afewlcases,ADHitC
in[AMBD(StatusiWordhadibbeShifted.)

¢ Whenportingl@dodefrom(theTS68302[CPiblthe[QUICCICPM,fheSoftwareiwriter]
may[findihatfhe QUICChashewldptionsiblSimplifylwhatusedibbelaimore(dode-
intensivelprocess.[For(Specificlexamples,SeefheINITTX[ANDRXPARAMETERS,O
GRACEFULISTOPITRANSMIT,[And[CLOSEBDIéommands.

Microcircuits@repreparedforldeliverylinlaccordanceWithMIL-PRF-38535[0r[Atmel
standards.

Atmelloffers(aldertificate[0fl@ompliancesiwithl@éach8hipmentdfiparts,@ffirmingtheprod-
uctsl@arelihléompliancel@itheriwithIMIL-STD-883[0r[AtmelStandardand[dguarantyingthe
parametershotfested@temperatureléxtremes(forihel@ntire[femperaturelfange.

MOSIdevicesinustelhandledivith[@ertain(precautionsfo@voidldamagelduefo@ccu-
mulation[@df(staticlé¢harge.dnputiprotectionldeviceshave eenldesignedlihfhe¢hiplio
minimizeltheléffectoffhisiStaticbuildup.However,fhefollowinghandlingpracticeslare
recommended:

a) Devices[shouldbehandled@nbenchesithl@onductive@ndigroundedSurfaces.
b) Groundlestléquipment,fools@nddperator.

c) Domothandleldevicesbyfhelleads.

d) Storeldeviceslih[éonductivefoam(or(darriers.

e) Avoidluseloflplastic,[Mubber,0r8ilkihMMOS[areas.

f) Maintainlelativehumidity@bove B30%lif[practical.

76 TS 6 8 E N3 6 /() 15—
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PackageMechanicalData

241-pinFPGAL

A
Inches Millimeters
Dim Min Max Min Max
A 1.840 1.880 46.74 47.75
C 0.110 0.140 2.79 3.56
< (top view) D 0.016 0.020 0.41 0.51
E 0.045 0.055 1.143 1.4
F 0.045 0.055 1.143 1.4
G 0.100BASIC 2.54BASIC
K 0.150 0.170 3.81 4.32
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Dimensioningland(blerancingperfASME[Y[14.5,[1994.
Controlling[dimension: illimeter.
DatumplaneZH-[is0bcatedatbottomdfleadlandisGoincidentwithfhe
leadWherelthellkadéxitsthederamicBody(atfheBottomldfitheparting
line.

Datums[EL-,[EM-[AndEN-{bbeldetermined@tidatumiplaneZH-.
Dimensions[$[andVibbeldetermined@tSeatingplane=T-.
Dimensions[AOand B OdefineOmaximumCceramicObodyOdimensions
including(glassprotrusion(andfoplandBottomtismatch.

VIEW AC

AD
AD

Y
o ¥

171

ST
:

X=L, MorN

SECTION AD
240 PLACES

\
)

| 0.080.003)@| T| L-N®|MB)]

MILLIMETERS INCHES

DIM MIN MAX MIN MAX
A 30.86 31.75 1.215 1.250
B 30.86 31.75 1.215 1.250
C 3.67 4.15 0.144 0.163
D 0.18 0.30 0.007 0.012
E 3.10 3.90 0.122 0.154
F 0.17 0.23 0.007 0.009
G 0.50BSC 0.019BSC

J 0.13 0.175 0.005 0.007
K 0.45 0.55 0.018 0.021
P 0.25[BSC 0.010BSC

R 0.15[BSC 0.006BSC

S 34.41 34.75 1.355 1.37
U 17.30BSC 0.681BSC

\% 34.41 34.75 1.355 1.37
W 0.25 0.75 0.01 0.03
Y 17.30BSC 0.681BSC

4 0.12 ‘ 0.13 0.005 ‘ 0.005
AA 1.80[REF 0.071REF
AB 0.95[REF 0.037[REF
62 1° ‘ 7° 1° ’ 7°

T S6 8 E N 360 100000000
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Orderingnformation

Hi-RELProduct

CommerciallAtmel Temperatureld FrequencyU
Part-Number Norms Package RangeTc{°C) (MHz) DrawingMumber
TS68EN360MRB/C25L MIL-STD-883 PGAR41[Gold -55/+125 25 -
TS68EN360MRB/C33L MIL-STD-883 PGAR41[Gold -55/+125 33 -
TS68EN360MR1B/C25L MIL-STD-883 PGAR41[Tinned -55/+125 25 -
TS68EN360MR1B/C33L MIL-STD-883 PGAR41[Tinned -55/+125 33 -
TS68EN360MAB/C25L MIL-STD-883 CERQUADI[240 -55/+125 25 -
TS68EN360MAB/C33L MIL-STD-883 CERQUAD[240 -55/+125 33 -
TS68EN360DESO01MXCL DSCC PGAR41[Gold -55/+125 25 5962-9760701MXC
TS68EN360DES02MXCL DSCC PGAR41[Gold -55/+125 33 5962-9760702MXC
TS68EN360DESO1MXAL DSCC PGAR41[Tinned -55/+125 25 5962-9760701MXA
TS68EN360DES02MXAL DSCC PGAR41[Tinned -55/+125 33 5962-9760702MXA
TS68EN360DESO1MYAL DSCC CERQUADI[240 -55/+125 25 5962-9760701MYA
TS68EN360DES02MYAL DSCC CERQUADR240 -55/+125 33 5962-9760702MYA
Standard[Product
CommerciallAtmel Temperatured FrequencyO
Part-Number Norms Package Range(Tc((°C) (MHz) Drawing Number
TS68EN360VR25L Atmel[Standard PGAR41 -40/+85 25 Internal
TS68EN360MR25L Atmel[Standard PGAR241 -55/+125 25 Internal
TS68EN360VA25L Atmel[Standard CERQUADR240 -40/+85 25 Internal
TS68EN360MA25L Atmel(Standard CERQUADR240 -55/+125 25 Internal
TS68EN360VR33L Atmel($tandard PGAR41 -40/+85 33 Internal
TS68EN360MR33L Atmel[Standard PGAR241 -55/+125 33 Internal
TS68EN360VA33L Atmel[Standard CERQUADI[240 -40/+85 33 Internal
TS68EN360MA33L Atmel[Standard CERQUADI[2240 -55/+125 33 Internal

2113A-HIREL-03/02
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(TSX) TS68EN360 M R 1 B/IC 25 X

Prototype version ——

Revision level
L:

Generic

Temperature range : (T¢)

M: -55°C, +125°C
V: -40°C, +110°C
C: 0°C,+70°C

Operating frequency :
Package :

25:25 MHz
R = Pin grid array 241 (gold) 33:33 MHz
A = CERQUAD 240 (tin)

Screening :
Hirel lead finish :

____ = Standard
_= Gold (for PGA) B/C = MIL STD 883 Class B
= Hotsolder dip (for CERQUAD) B/T = According to MIL-STD883
1= Hot solder dip (for PGA - On request) D/T = Standard + Burn in

80 TS 6 8 =N 3 O/ 000000
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Atmel[Headquarters

CorporatelHeadquarters
2325[@rchardParkway
Sanlose,[CADB5131
TEL[1(408)441-0311
FAX[1(408)[487-2600

Europe
AtmellBarL
RouteldeslArsenaux41
CasalPostale80
CH-17050Fribourg
Switzerland
TEL[{41)[26-426-5555
FAX[{41)[26-426-5500

Asia
Atmel[Asia,dltd.
Room[1219
Chinachem[GoldenPlaza
77ModyRoad[Tsimhatsui
EastKowloon
HongKong
TEL[852)[2721-9778
FAXI[(852)[2722-1369

Japan
AtmelQJapanK.K.

9F,TonetsulShinkawaBldg.

1-24-8Bhinkawa
Chuo-ku,[Tokyo[104-0033
Japan
TEL[{81)[3-3523-3551
FAX[(81)[3-3523-7581

Atmel[Operations

Memory
Atmel[Corporate
2325[0rchardParkway
SanlJose,[CAM®5131
TEL[D(408)[436-4270
FAX[1(408)[436-4314

Microcontrollers
AtmellCorporate
2325[0OrchardParkway
SanlJose,[CA[95131
TEL[1(408)436-4270
FAX[1(408)[436-4314

AtmelNantes

LalChantrerie

BP[70602

44306 MNantesCedex[3,France
TEL[{33)[2-40-18-18-18
FAX[{33)2-40-18-19-60

ASIC/ASSP/SmartiCards
AtmellRousset
Zonellndustrielle
13106RoussetCedex,France
TEL[33)[4-42-53-60-00
FAX[{33)4-42-53-60-01

AtmellColorado[$prings
1150[East[Cheyennetn.Blvd.
Coloradol$prings,[COMB0906
TEL(719)576-3300
FAX[(719)%40-1759

AtmelBmartCarddCs

Scottish[EnterpriseTechnology®Park

MaxwellBuilding
EastKilbride[G750QR,Scotlandd
TEL[{44)1355-803-000
FAX[{44)[1355-242-743

RF/Automotive

Atmeleilbronn
Theresienstrasse2
Postfach[3535
74025[Heilbronn,[Germany
TEL{49)[71-31-67-0
FAX[{49)[T1-31-67-2340

AtmellColorado[$prings
1150EastiCheyenneMtn.Blvd.
Coloradol$prings,[COMB0906
TELQ(719)(376-3300
FAX[1(719)(340-1759

Biometrics/Imaging/Hi-RelIMPU/
HighiSpeediConverters/RFIDatacom

AtmellGrenoble
Avenuelde[Rochepleine

BP[123
38521[Faint-EgrevelCedex,France
TEL[33)[4-76-58-30-00
FAX[{(33)4-76-58-34-80

©[MAtmellCorporation2002.

e-mail
literature@atmel.com

WeblSite
http://www.atmel.com
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