Features

e CPU32+[Processor(4.5MIPS[aAt25MHz)
— 32-bitlVersion[offheCPU32[Corel(Fully[Compatiblewith The[CPU32)
— BackgroundDebugMode
— Byte-misaligned[Addressing
Updo32-bitataBus{DynamicBusSizingforB@AndA6MIts)
Updo@2[Addresslines[(Atleast28[Always[Available)
Completel$taticesign [((OER5MHz[Operation)
SlaveModefoMisable[CPU32+[{AllowsWselith(External[Processors)
— Multiple[@QUICCs[CanZBhare@nel3ystemBus{OneMaster)
— TS68040[CompanionModelAllowsQUICCHobe@TS68040[CompanionChipandO
IntelligentPeripheral (R2MIPS[@tR25MHZz)
— PeripheralDeviceldf(TSPC603el(seeC415/Dnote)
* FourlGeneral-purposelTimers
— Superset@f[MIC68302[Timers
— Four@6-bitTimers@rdwo32-bitTimers
— Gate[Model[Can(Enable/Disable[Counting
TwollndependentDMAS{IDMAS)
System[IhtegrationModule{SIM60)
CommunicationsProcessorModule{ICPM)
FourBaudRatelGenerators
Four[3CCs[{(Ethernet/IEEEB02.3[Optional@n[SCC1-Full10MbpsBupport)
TwolSMC
Vo EFSVRBY%O
fnax E25MHzANd B33 MHz
Military Memperature[Range: 55°CEOXEF125°C
PpEA.40W@AtR25MHz;[5.25V
[MMRW@EtEB3MHz;[5.25V

Description

The[TS68EN360[@QUadIntegrated[Communication[Controller (QUICC™)is@Nersatile
one-chiplihtegratedmicroprocessorfandiperipherallcombinationfhati¢anbellisedin(a
variety[oflcontroller@pplications.[tlparticularlyl@xcelsihléommunications[Activities.
The[@QUICCpronouncedfquick™[danbeldescribed@s@mext-generation[TS68302
withthigherperformancelin(all@reaslofideviceldperation,lincreasedlexibility, inajor
extensions(ih[dapability, @ndhigherlihtegration.ThefermCquad”[é¢omesfromihe fact
thatltherelarefourlSeriallcommunicationséontrollers({SCCs)onltheldevice;however,
therel@relactually[Seven(Seriallchannels:[four[3CCs,iwo[Serialllnanagement(dontrol-
lers[{SMCs),[@nd[@nelSeriallperipherallinterface(SPI).

Screening/Quality
This[productlisimanufacturedlihfullldompliance Wwith:
«  MIL-STD-883[{classB)

*  QML[class@)
e orlaccordingiblAtmelStandards

ATMEL

Y (F)

32-bit[Quad]
Integrated]
Communicationd
Controller
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R suffix
PGA 241
Ceramic Pin Grid Array Cavity Up

Introduction

A suffix
CERQUAD 240
Ceramic Leaded Chip Carrier Cavity Down

QUICCIArchitectureld The[@QUICCIk[32-bitldontrollerGhatis@n[éxtensionoflotherinembersoffheTS68300
Overview family.[Like[otherfmembers[offhe[TS68300Family,fhe[@UICCIlincorporatesihelinter-
moduleBus[IMB).[ThelTS68302ls[@n@xception,havingl@anB8000Musdnchip.TheIMB
provides@lcommonlinterfaceforalliinodules[offhe T S68300Family, whichlallows[ihe
developmentofihewldevicesimorelquicklybylusing@heldibraryofléxistingodules.
AlthoughltheIMBI[definition[alwayslihcludedianioptionforfanlon-chip[32-bitbus, dhe
QUICCIisthe(irstldeviceblimplementihis@ption.

The[QUICCIlsldomprisedloflihreelmodules: ihe @PU32+[dore,ftheFIM60,[Andihe[CPM.
Eachlmhoduletilizesfhe[32-bitIMB.

The[TS68EN360[QUICCiblockdiagramlisShownlihFigure.

Figure[1{QUICCIBlocklDiagram

SIM 60
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CPU32+ PERIODIC BREAKPOINT
CORE TIMER LOGIC
CLOCK
GENERATION DRAM
CONTROLLER
OTHER AND
FEATURES CHIP SELECTS
SYSTEM
IMB (32 BIT) EXTERNAL IIF
I —
INTERFACE [\]
CPM
COMMUNICATIONS PROCESSOR
RISC 2.5-KBYTE
CONTROLLER DUAL-PORT
RAM FOUR
TWO GENERAL-
DMAs | | FOURTEEN SERIAL INTERRUPT PURPOSE
DMAs CONTROLLER TIMERS
ggga\i TIMER SLOT OTHER
CRANNELS | | ASSIGNER FEATURES
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PinfAssignments

Figurel2.[R41-leadPin(GridArray[(PGA)
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Figurel3.M240-lead[Cerquad
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SignalDescription

FunctionalSignalGroup

Figurel4.MQUICCFunctional$ignalGroups

RXD1/PAO
TXD1/PA1

RXD2/PA2
TXD2/PA3

L1TXDB/RXD3/PA4
L1RXDB/TXD3/PA5

LITXDA/RXDA4/PA6
L1RXDA/TXD4/PA7

TIMERs/SCCs/SIs/CLOCKs/BRG

TIN1/LIRCLKA/BRGO1/CLK1/PA8
BRGCLK1/TOUT1/CLK2/PA9

TIN2/LITCLKA/BRGO2/CLK3/PA10
TOUT2/CLK4/PA1L
TIN3/BRGOS3/CLK5/PA12
BRGCLK2/L1RCLKB/TOUTS3/CLK6/PA13
TIN4/BRGO4/CLK7/PA14
L1TCLKB/TOUT4/CLK8/PA15

PORT B (PIP)

RRJICT1/SPISEL/PBO
RSTRT2/SPICLK/PB1
RRJICT2/SPIMOSI(SPITXD)/PB2
BRGO4/SPIMISO(SPIRXD)/PB3
DREQ1/BRGO1/PB4
DACK1/BRGO2/PB5
DONE1/SMTXD1/PB6
DONE2/SMRXD1/PE7
DREQ2/SMSYN1/PB8
DACK2/SMSYN2/PB9
L1CLKOB/SMTXD?2/PE10
L1CLKOAISMRXD2/PB11
L1STU/RTS1/PR12
L1ST2/RTS2/PB13
L1ST3/L1IRQB/RTS3/PB14
L1ST4/L1IRQA/RTS4/PB15
STRBO/BRGO3/PB16
STRBI/RSTRT1/PB17

PORT C (INTERRUPT PARALLEL 1/0)

L1ST1/RTS1/PCO
L1ST2/RTS2/PC1
L1ST3/LIRQB/RTS3/PC2
L1ST4/LIRQA/RTS4/PC3
CTS1/PC4

TGATE1/CD1/PC5

'CTS2/PC6

TGATE2/CD2/PC7
SDACK2/L1TSYNCB/CTS3/PC8
L1RSYNCB/CD3/PC9
SDACK1/L1TSYNCA/CTS4/PC10
L1RSYNCA/CD4/PC11
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PORTA

-
-

Quicc
TS68360
240 PINS

ADDRESS BUS
A27+A0

> A31:A28/WEO:WE3
———~ FC2:FCO/TM2£TMO

- g FC3/TTO
DATA BUS

> D31:D16
> D15:D0

PRTY1+PRTY2/IOUT1410UT2
<@ p» PRTY2/OUTO/RQOUT

~—® PRTY3/16BM

BUS CONTROL
~-g—P S|20
—— S|71
|<ag}— = DSACKO/TBI
|~g— = DSACKI/TA
B RW

- E
|t s DS/TT1
L g OE/AMUX

BUS ARBITRATION

ke~ RMC/CONFIGO/LOCK
=\ ER

= — BG

|~ — = BGACK/BB

(=@ = BCLRO/CONFIG1/RAS2DD

SYSTEM CONTROL
|<@——® RESETH
|~@——B RESETS
B HALT
'@ BERR/TEA
——® PERR

INTERRUPT CONTROL
|l<t— g IRQI/OUTORQOUT
|~ — = IRQ4/OUT1
|~g— P IRQ6/OUT2
] IRQ2357
[=—B AVEC/IACK5/AVECO

MEMORY CONTROLLER
CS6+CS0/RASEXRASO
——— B CS/RAS7/IACK7

[ > CAS3£CASOIACK63,2,1

—— TRIS/TS
|<a}— = BKPT/BKPTO/DSCLK
~l——» FREEZE/CONFIG2/MBARE
(~al— B |PIPE1/RASIDD/BCLRI
e IPIPEO/BADD2/DSO
P IFETCH/BADD3/DSI
~——— TCK

—— TMS

~— TDI

——# TDO

<@——— TRST

— = XTAL
——— EXTAL
—— XFC
——— MODCK1+MODCKO
B CLKO2+CLKO1
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Signallhdex
Table.[BystemBusFignallhdex[(NormallDperation)
[Group Signallame Mnemonic Function
Address AddressBus A27-A0 Lower[27 bitslofladdressbus.[{l/O)
AddressBus/Byte[Write A31-A28 UpperfourbitsiofladdressBus({l/O),0rbytewrite[@nable
Enables WE3-WEO signals[{O)for@accesseslibléxternalihemoryldriperipherals.
Function[Codes FC3-FCO Identifiesfhelprocessor(State(andthe[addressSpace0flihe
currentus(@ycle.[{l/O)
Data DataBus[31[16 D31-D16 Upper6-bitldatabususedibfransferbyte0riwordldata.
Used[ih[16-bitusthode.[{l/O)
DataBus5[E0 D15-DO Lower6-bitldatabususedibfransfer3-bytelorlong-wordd
data.[{l/O)
Notisedih[16-bitMushode.
Parity Parity2E0 PRTY2-PRTYO Parity(Signalsforbyterites/readsfrom/toléxternallhemory
module.[{l/O)
Parity[3/16BM PRTY3/16BM ParitySignalsforbyte trites/readsfrom/to@xternalmemory]
modulelardefines[16-bitbusiiode.{l/O)
Parity[Error PERR Indicates(@lparitylérror(during@feadldycle.[{O)
MemoryO Chip3elect CS Enablesiperipheralsi@fDRAMs@tprogrammed@ddresses]
Controller Row[Address(Select7 RAS7 (O)orlinterruptleveliZacknowledgeline.O)
InterruptfAcknowledge7 IACK7 ‘
ChiplSelect®-0 CS6-CS0 EnablesiperipheralslorDRAMs[at[programmed@ddresses.O]
Row([Address[$elect-0 RAS6-RASO ()]
Column[Address[S$elect CAS3-CASO/ | DRAMIdolumn(addressiSelect@riinterruptlevel@cknowledge
3E/InterruptD IACK®6,3,2,1 lines.{O)
Acknowledge(,2,[3,[6
Bus([Arbitration | Bus[Request BR Indicates(fhat[@an[éxternalldeviceequiresbushastership.{l)
Bus[Grant BG Indicates(ihatlfheldurrentus[dyclelisidompletelandihed
QUICChas(relinquishedihebus.{O)
Bus[Grand[Acknowledge BGACK Indicatesihatl@anléxternalldevicebaslassumedbus]
mastership. )0
Read-Modify-Write[Cycle[ RMC IdentifiesfheBusldyclel@spartiofaninhdivisibled
Initial[Configuration@ CONFIGO read-modify-write[0peration[{l/O)@rlihitial [ QUICCO
configuration(Select.[(l)
Bus[Clear@ut/Initiald BCLRO/CONFIG1/0O | Indicates[fhat@nlinternalldevicelfequiresiheléxternalus]
Configuration1/Row0 RAS2DD (Open-Drain[@)drlihitial QUICConfiguration[Select({l)or
Address[Select20 row[Address(Select2[double-drive@utput.{O)
Double-Drive

2113A-HIREL-03/02
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TableO.BystemBusFignallhdex[(NormallDperation){Continued)

[Group Signallame Mnemonic Function
Bus[Control Dataland($ized DSACKI1EDSACKO | Provideslasynchronousldatalfransferl@acknowledgement@nd
Acknowledge dynamicBus(Sizing[open-drain@Obutldrivenhighbefore
three-stated).
Address[3trobe AS Indicates(thatlaialidladdresslisonfhe@ddressbus.{l/O)
DatalStrobe DS During@ead@ycle, DSlhdicatesfhat@n@xternalidevicel
should[placevalididataldn(thedataBus. Duringl@aidrite(dycle,[]
DSlihdicatesthatNalid[datalis[onfheldata@us.{l/O)
Size S1Z1-S1z0 Indicatesfhe@umbergfBytesiemainingibbefransferredior]
thisidycle.[l/O)
Read/Write RIW Indicates(theldirectionldfldatafransferonfheDus.[{l/O)
OutputEnablelAddress] OE/AMUX Activelduringlaead(@yclelindicatesihat@nléxternalldevice
Multiplex should[placetalidldatalonfhedataBus{O)orprovides@n
strobe[forléxternall@ddressimultiplexingihlDRAM[Accesses
iflihternal imultiplexingisMotised.{O)
Interruptd InterruptRequestO] IRQ7-IRQ1 Provides(eéxternallihterruptfequestsibthe[CPU32+@t0
Control Level 7-1 prioritydevels[7-1.1{l)
Autovector/Interruptd AVEC/IACK5 Autovectorfequestiduring@nlihterruptlacknowledgeldycle[
Acknowledge® (open-drainlQ)[orlihterruptlevelBAacknowledgelline.[{O)
System[ SoftReset RESETS SoftSystemldeset.[fopen-drain/O)
Control Hard[Reset RESETH I Hard[System[reset.[open-drainl/O)
Halt HALT Suspendsleéxternalus@ctivity.[{open-drain@O)
Bus(Error BERR | Indicates[@anfeérroneousBusoperationlisbeing@ttempted.O
(open-drain@O)
Clock@ndTest | System[Clock@utl1l CLKO1 InternalSystem(dlockdutput1.{O)
System[ClockOutl2 CLKO2 InternalSystem[dlock@utput2Emormally2xCLKO1.[{O)
CrystallOscillator EXTAL,XTAL Connectionsbrlanéxternalldrystalibfhelinternall@scillator]
circuit. EEXTALM),XTAL{O).
External(Filter[Capacitor XFC Connection[pinfor@néxternaldapacitoribiltertheldircuitdf]

the[PLL.)

ClockModel$elect1-0

MODCK1-MODCKO

SelectsheSourceldflthelihternal8ystemldlock.[(l)(THESED
PINS[ISHOULDIMOTBESETIOMO

InstructionFetch/O IFETCH/DSI IndicatesiWhenihe[CPU32+0s[performinglanihstructiond

Development[Seriallhput word(prefetch{O)@rihputfbfhe[CPU32+Mbackgroundidebugl
mode.[(l)

InstructionPipe 0/ IPIPEO/DSO Usedbirackhovementofilordsihroughlfhelihstructiond

Development[Serial(l
Output

pipelinel{O)0rdutputfromihe[CPU32+Dackgroundldebug
mode.[{O)

InstructionPipe1/Row
Address(Select1
Double-Drive

IPIPE1/RAS1DD

Used[ibrackimovement@fiwordsthroughihelihstructiond
pipelinel{O),0drlafow@ddress(Selectl1[double-drive”outputd
(0).

Breakpoint/Developmentd
SeriallClock

BKPT/DSCLK

Signals@hardwareBreakpointfofhe[@QUICCI{open-drain[]
I/0),@BrdlockSignalforlCPU32+Backgrounddebugfhode({).O]

Freeze/Initiald
Configuration2

FREEZE/CONFIG2

Indicates(thatihe[CPU32+Maslacknowledged@breakpointd
(O),orlihitial[QUICCdonfiguration[Select).

2113A-HIREL-03/02
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TableO.BystemBusFignallhdex[(NormallDperation){Continued)

[Group SignalMame Mnemonic Function
Clocki@nd@est| Three-State TRIS Usedlblihree-state@llpinsif[QUICCIsdonfigured@sal
(Cont’d) master.[Always[SampledéxceptlduringSystemdeset.[{l)
TestlClock TCK Provides@l@élockforiScaniestlbgic.({l)
TestMode[Select T™MS Controls[festimhodeldperations. [{l)
TestDatalh TDI Serialestlihstructions[@ndiestldatalSignal.[{l)
TestDatalOut TDO Seriallfestlihstructions[@ndiestldatalSignal.[{O)
TestReset TRST Provides@nlasynchronous(fesetibihelfestidontroller.[{l)
Power Clock[$ynthesizerPower VCCSYN PowerSupplyibihePLL[6ffheldlockiSynthesizer.
ClockiSynthesizerGround GNDSYN Ground(SupplyioihePLLbffhelélockSynthesizer.
Clock©@utPower VCCCLK PowerSupplybélockdutpins.
Clock©@utGround GNDCLK Ground(Supply{bldlock@utlpins.
SpeciallGround1 GNDS1 SpeciallgroundiorfastlACHimingdnidertainSystembusO
signals.
SpeciallGround2 GNDS2 Speciallground(forfast/ACHimingonGertainS8ystemBuss
signals.
SystemPowerSupply@nd VCC,[GND PowerSupplyandieturnfofhe[@QUICC.
Return
-- NolConnect NC4-NC1 ‘ ;ouri\o-con;ec—@;ns.

Note: 1. I[denotes(ihput,[Oldenotesdutput@ndI/Olislihput/output.

8 TS 8 N 360 15000000000
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Table2.0PeripheralsiZignallhdex

Group Signallame Mnemonic Function
SCC ReceiveData RXD4-RXD1 Seriallfeceivedatalihputfbfhe[$CCs.[{l)

TransmitData TXD4-TXD1 Serialfransmitldataldutputfromhe[$CCs.IO)

Requestfo$end RTS4-RTS1 RequestbSendButputsihdicatefhatfhe SCClisTeadyfol
transmitldata.[{O)

Clearib[$end CTS4-CTS1 ClearibSendlhputslihndicatefbfhe[$CClhatldatall
transmission(thaybegin.[{l)

Carrieretect CD4-CD1 Carrierdetectlihputsiihdicatefhatfhe $CCShouldbeginC
reception(of[data.({l)

ReceiveStart RSTRT1 ThisButputfrom3CC1identifiesfhelStart6f ATeceiveframe. O
Canbellisedby@nEthernetlCAMIbperformaddress]
matching.[(O)

Receive[Reject RRJCT1 Thislihputdb[SCC1lallows[A[CAM[brejectfheldurrent
Ethernetframe(afterit[determinesiheframe@ddressididnot
match.[{l)

Clocks CLK8-CLK1 Inputldlocksioihe$CCs,[FCMs, 3], [andfhebaudate ]
generators.[(l)

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

DMATAcknowledge DACK2-DACK1 AnlAcknowledgement{output)Byfhe IDMAhatlanIDMAO

" transferii
[ih[progress.{0)
DMAMDone DONE2-DONEL | Albidirectionaliignal(hatlindicates(fhellastIDMAransferin (]
‘ alblockofldata.[{l/O)
TIMER Timer[Gate | TGATE2-TGATEL Anlihputib@fimerthatlénables/disablesheldounting
function.[(l)

Timerhput TIN4-TIN1 Timelfeferencelihputibihefimerihat@llowsitfofunction@s
aldounter.[{l)

Timer@utput TOUT4-TOUT1 OutputWaveform{pulse©rioggle) fromhefimer@s@Tesultd
oflaldeferenceNaluedeinglfeached.{O)

SPI SPIMasterIh{$laveOut SPIMISO Serialldatalihputibfhe[$PIthaster(();SerialldataldutputfromO
anl$PISlave.{O)

SPIMaster@utlSlaveln SPIMOSI Serialldataoutputfromihe[$PIMhaster{O);Seriall[datalihputd
tolan[BPISlave.[{l)

SPI[Clock SPICLK OutputidlockfromiheIPIMnhaster{O);ihputidlockoiheSPIO
slave.[{l)

SPI[3elect SPISEL SPISlavelSelectlihput.[{l)

SMC SMCIReceiveData SMRXD2-SMRXD1 SerialldatalihputofheSMCs.[{l)

SMCOransmitData SMTXD2-SMTXD1 Serialldatadutputfromihe[SMCs.{O)

SMCI[3$ync SMSYN2-SMSYN1 SMCI8ynchronization(Signal.[{l)

2113A-HIREL-03/02
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Table2.[PeripheralsFignalhdex{Continued)

Group Signallame Mnemonic Function
Sl Sl[ReceiveData L1RXDA,M1RXDB Seriallihputibfhefimeldivisionfultiplexed [[TDM)dhannellAT
orléhannel®.
SlTransmitData L1TXDA,IL1TXDB SerialldutputfromheTDMdhannellABridhannel .
SlReceivelClock L1RCLKA,M1RCLKB | Inputfeceiveldlock@oTDMI@hannellAdridhannelB.
SlTransmit[Clock L1ITCLKA,[M1TCLKB | Inputfransmitl@dlockioTDM[éhannellAldrichannelB.
SlTransmitl$ynclFignals LITSYNCAO InputransmitldatalSync(Signal@o[TDMIdhannellAlGrO
L1ITSYNCB channel B.
SlReceiveBynclSignals LIRSYNCAO InputfeceiveldatalSynciSignalfbTDMdhannellAord
L1IRSYNCB channel B.
IDLOhterfaceRequest L1RQA,M1RQB IDLOhterfaceequestbiransmitlonfheD@hannel.[©utput
fromEhel3l.
SI[Output[Clock L1CLKOA,M1CLKOB | OutputSerialldataldate(dlock.[Can[dutput[@ldatalfateldlock
whenlhelihputldlockis2x[Iheldatalrate.
SlDatal$trobes L1ST4-L1ST1 SerialldatalStrobeldutputsiéanbeUsedibldateldlocksipbO
externalldevicesfhat/domothavel@Built-infimeSlotl@ssignerd
(TSA).
BRG BaudRate[Generator] BRGO4-BRGO1 Baudlrate [deneratorldutputldlockl@llowsBaudateldenerator]
Out 4-1 tobelusediexternally.
BRGIhputlClock CLK2,[CLK6 ‘ Baudrate@eneratorlinputélock@romiwhichBRG Will[derive
thebaudTates.
PIP PortB15-0 PB15-BP0O PIPMDatallOMPins.
StrobelOut STRBO | ThislihputldausesthePIPbutputldatafobelplaceddnihe
PIP[datalpins.
Strobe(h STRBI Thislhputdauses(dataldnihePIPdatapinsibBelatched By
the[PIP@slhputdata.
SDMA SDMA[Acknowledgel2-1 SDACK2-SDACK1 SDMAI[GutputiSignalsdsedih[RISClreceiveribarkfieldsihO
thelEthernetldeceivedrame.

Sco pe Thisldrawingldescribes[thespecificlequirementsforiheldnicrocontroller[T S68EN360
25MHz[@ANdB3MHzOntompliancevithMIL-STD-883[¢lass[Blor[Atmel$tandard
screening.

Applicablel

Documents

MIL-STD-883 1. MIL-STD-883:[{estMethods@ndproceduresior@lectronics.

10

2. MIL-PRF-38535:[generallSpecificationsformicrocircuits.
3. DESC[B962-SMD-97607

TS 8 N 360 15000000000
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s | SO0SEN360

Requirements

General

Designland[Construction

TerminallConnections
LeadMaterial[and[Finish

Package

Electricall
Characteristics

This[microcircuitsf@relihf@ccordancewithfhe@pplicableldocumentl@ndlas$pecified
herein.

Dependingl@nlihe[package,fhelferminall@donnectionsiShallbelasShownlih[Figure2@nd
Figure(3.

Lead[inaterial[@nd(finish(shallbelas[SpecifiedIhMIL-STD-883{seelénclosed®Ordering
Information”@n(page(79).

Thelinacrocircuitsfare(packagedlin(hermeticallySealed@eramicpackageshivhich@re
conform(ioléaseloutlines[OfMIL-STD-1835dr(@s(follow:

«  PGADutSee41-pinFHPGA”"On[paged7
« CERQUAD

Thelpreciseltaseloutlineslareldescribed@tiheléndloffhelspecification{“Package
MechanicalData”[0on[page7 7)[@ndlihtoMIL-STD-1835.

Table[3.MAbsoluteMaximumRatings

Rating Symbol | Value Unit
SupplyVoltage®™® Ve -0.30b#6.5 \Y
InputVoltage®® Vin -0.30#6.5 \Y
StorageTemperature[Range )b B Tsta -55[b#150 °C

Note:  This[devicel¢ontainsprotectiveltircuitry againstldamage[duedolhighstaticWoltageslorl&lectricalfields; however,[tls[advised
thatmmormalprecautionsbe@aken(iolavoidlapplicationof@ny¥oltageshigherfhaninaximum-ratedWoltages(folthishigh-imped-
anceldircuit.(Reliabilityofloperationlis[énhancedifllinusedlihputslarefiedib@n@ppropriatedbgiciioltagelevell(e.g.,[@itherlGND

orVpp).

Notes: 1. PermanentldamageltanCoccurliffimaximumitatingsfarelexceeded.[ExposureoVoltageslorlturrentslinféxcesslbf(fecom-
mendedvaluesCaffects[tevicelteliability.[Device[modulesCmayChotCbperate[hormallyCivhile[beingCexposediolklectrical

extremes.

2. Although[Sections[offheldevice[dontain[gircuitrybprotectlagainstiddamagefromhighlStatichloltages(orleélectricalfields, fake
normallprecautionsib@void@xposurebiloltageshigherfhanhaximum-rated¥oltages.

3. ThelSupplyoltagelVMustStarti@nd(festartfrom0.0V;0Btherwise, the360MillDotlGomeButdfiesetproperly.Unless(other-
wise(Stated, [@lltoltages(arelfeferencediblthelfeferenceferminal.

2113A-HIREL-03/02
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Tabled.MRecommended[Conditions[OfllUse
Unlesslotherwise(Stated,@llINoltages(arelfeferencedibheeferenceferminal.

ATMEL

Symbol Parameter Min. Typ. Max. Unit
Vee SupplyWoltage[Range +4.75 +5.25 \%
Vi Logiclow(IeveldhputVoltage[Range GND +0.8 \%
Vig LogicHighdlevelOhputWoltage[Range +2.0 Vee \%
Tease OperatingTemperature -55 +125 °C
Vou Highlevel[@utputVoltage +2.4 \%
foys System[Frequency (For25MHzersion) 25 MHz
(For(33MHzersion) 33 MHz
Table[5.0Thermal[Characteristics
Symbol Parameter Value Unit
6;c ThermalResistanceHJunctionib[Case 240-pin[Cerquad 2 s
241-pin[PGA 7 o
0;n ThermalResistanceZJunctionib[Ambient 240-pin[Cerquad 27.4 s
241-pinfPGA :_ : —22.8 o

Power[Considerations

TJEHAl}mPDEIBJA)

Png\/DDEI IDD)EHjE)I/O
WherelP gdslihelpowerldissipationonlpins.

T35 TAEHPy - O;4)

where:

TaE[AmbientTemperature,[OCO

O,,F[PackageThermalResistance,[]
Junction-to-Ambient,[C/W

PDE:"‘-':E)INTB'I:EDLT)O
PintF IV e, Watts-chipnternalPower

1)

Thelaverage[chip-junctionemperature, T ;,ih[@CGanbeObtainedfrom:

PoFPowerDissipationonIhputland @utputPins-UserDetermined

Forlostlapplications, [P,oZ[0.3LIP r@nd@danbeMeglected.
An[approximatefelationshipetweenPp@AndT ;[[{if [P, isMeglected)is:

PoEKELT,#273°C) (2)
SolvingEquations[{1)@nd[(R2)ForKIgives:
KEPpLI(T,[F273°C) 3 ®;,[1P ;> 3)

wherelKlik[aldonstant[pertainingfoihe particularpart. K[canbeldeterminedfromEqua-
tion(3) by easuring[Py{atlhermall@quilibrium)foraknow(T ,.[WsingihisWalue0fK,
thealuesof(Pp[And(T ;[canbeobtainedySolvingEquations{1)&nd{2) [ierativelyfor

anyNalue[of(T 4.

12 TS 6 8 N3 O/ 00000000
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s | SO0SEN360

Mechanicall@and Thenicrocircuits3hallneet@lliechanical @nvironmental@equirementsf@ither
Environment MIL-STD-883(forldlassBldeviceslorforlAtmellStandardScreening.
Marking TheldocumentiWhere(@reldefinedihearking@relidentifiedih{he(felatedfeferenceldoc-

uments.Eachinicrocircuitfarelegible@andpermanentlyarkedivithfhefollowing
information@sinimum:

¢ Atmelllbgo

e Manufacturer'sipartiumber
« Class[Blidentification

« Date-codedflihspection(lbt
« ESDldentifierfiflavailable

e Countryoflthanufacturing

Quality[Conformancel]

Inspection

DESC/MIL-STD-883 Islih[@ccordancelvithIMIL-M-38535@ndmethod 5005 0fMIL-STD-883.[GroupARANd B
inspectionslareperformedonléachlproductionot.iGroup[ClandDlinspectionslarelper-
formedlon[@lperiodicalbasis.

Electricalll

Characteristics

General[Requirements Allstaticlanddynamicl@lectricallGharacteristicsSpecifiedfbrlihspectionpurposeslandihe
relevantimeasurementl@éonditions@relgivenbelow:

¢ Staticlelectricallcharacteristics[{orfhelélectricaltariants
e Dynamiclelectricall@haracteristics[for(TS68EN360
(25[MHZz,[33MHZz)

Forlstaticl¢characteristics,estinethodsiefer@oIEC[T48-2nethodhumber,ilvhere
existing.[

Forldynamicl¢haracteristics,estinethodsieferfol¢lause[Static[Characteristics”on
page14ofthisSpecification.

ATMEL i
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ATMEL

Static[Characteristics

GNDEDOW ., T [FE550bF125°C.[ThelélectricalSpecificationsihfhis[documentfarepreliminary.[(Seeumberedmotes).

Characteristic Symbol Min. Max. Unit
InputMighVoltage[{lexceptEXTAL) Vg 2.0 Vee \%
InputllowVoltage(5V[Part) Vi GND 0.8 \%
InputlowVoltagel(PartOnly;[PA8-15,[PB1,[PC5,[PC7,[TCK) V. GND 0.5 \Y
InputllowVoltagePartOnly;[All[OtherPins) V. GND 0.8 \%
EXTAL[hput®ighVoltage Vine 0.8*(Vee) | V0.3 v
Undershoot - - -0.8 \Y
InputleakageCurrent[{AllIhputOnlyPins[éxceptFor(TMS,TDI@AndTRST)O .
S lin -2.5 2.5 MA
Vin =[0/5V
Hi-Z[{Off-State) leakage [Current{AllNoncrystal[Outputsfand YOPins[eéxcept | 25 25 A
TMS, TDIANdORST)VinE0/5V 0z ’ ’ K
SignalowhputCurrentlV, F0.8VIITMS,TDI@ANdTRSTPins[Only) I -0.5 0.5 mA
SignalHighhputTurrentlV,,E2.0VITMS, T DI@ANdTRSTPins[Only) Iy -0.5 0.5 mA
OutputHighVoltage
lonEE0.8MA, IV EE.75V Vol 24 - \Y
AllNoncrystal[@©utputs[Except@penDrainPins i
OutputowVoltage
loL Z2.00nA, [CLKO1-2,[FREEZE,[IPIPEO-1,IFETCH,BKPTO | 0.5
loL F3.2[A, [A31-A0,31-DO,[FC3-0,[$120-1,[PAQ,2,[4,[6,[8-15,[PBO-5,[] » 0.5
PB8-17,[PC0-11,(TDO,PERR,PRTY0-3,MOUTO-2,iAVECO, [AS,[CAS3-0,[] v v
BLCRO,[RASO0-7 oL )
loL Z3.30A, [DSACKO-1,[R/W, DS, [OE,[RMC, BG,BGACK,[BERR 0.5
lol ETMA,TXD1-4 0.5
loZB.90nA, [PB6,[PB7,[HALT,[RESET,[BR(Outpu) 0.5
Input[Capacitance .
- 2 F
AllIIOMPins Cin 0 P
Load[Capacitancel{exceptlCLKO1-2) C. - 100 pF
Load[Capacitance[[CLKO1-2) C.c 50 pF
Power Vee 4.75 5.25 v

Dynamic[Characteristics

14

The[AC[Specificationspresenteddonsistiofloutputldelays,inputSetup@ndoldiimes,
and(signallSkewimes.[AllSignalslareSpecifiedXelativefiolan[appropriate[édgeldffhe
clocklandlpossiblyblénelorinore(dther(Signals.

Theltheasurementloflfhe[ACISpecifications[isdefinedbyfheWaveformsShownlihFigure
5.[Tofestlfheparametersiguaranteeddy[AtmellihputsihustBeldriveniofheoltagedev-
els$pecifiedlihfhefigure.[Outputs@reSpecifiedWithinimumnd/ormaximumimits,
aslappropriate,[and[@remeasured@sshown.dnputslare$pecifiedvith[MinimumSetup
andholddimesland[areneasured@siSshown.[Finally,fhelheasurementiorSignal-to-sig-
nallSpecifications@reShown.

Notelfhathelfestingevelstisedfoerifylédonformancefofhe[ACSpecifications[domot
affectlhelguaranteedDCloperationlofliheldevicelas$pecifieddnheDClelectrical
characteristics.

TS 8 N 360 15000000000
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Figure[3.[Drivelevels@nd[TestPoints[For[ACSpecifications

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
/s
ouTPUTS®) vaup 20V />< 20V vaup 1
OUTPUT n s
0.8V N ogy  OUTPUT
C—>l<—D
2.0V 2.0V
INPUTS(3) s
0.8V 0.8V
C—> <D
DRIVE
-
— 2.0V D 2.0V TO 2.4V
INPYT
-
TO 0.5V
/-~ 2.0V
ALL SIGNALS()

Notes:

Y,

08V

-« [ —>
< —— F ——>

2.0V

0.8V

. Thisoutputiminglis@pplicableiolalllparameters(Specifiedfelativefbihelrisinglédgeldfliheldlock.

. Thisoutputiminglis@pplicableiolalllparametersiSpecifiedfelativefbihefalling[@dge6fthedlock.

. ThislihputiminglislapplicablefolallparametersSpecifiedfelative fbfhe[allinglédgeldfithe [Glock.
. Thisfiminglis@pplicablefolalliparametersiSpecifiedfelativefbiheldssertion/negation[oflanotherisSignal.O0

Legend:

a)[MaximumdutputdelaySpecification.
b)Minimum[@utputholdiime.
c)Minimum{hputSetupdimelSpecification.
d)Minimum{hputholdiimelspecification.
e)BignalivalidfoSignalialidSpecification{maximumorminimum).
f)[Bignallvalidib(SignallihvalidSpecificationmaximumormhinimum).

2113A-HIREL-03/02
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ATMEL

AC[Power[Dissipation

Tablel®.[Typical[CurrentDrain

System[Clockd| BRGCLKI[ClockO| SyncCLKI[ClockO

Modelof[Operation Symbol Frequency Frequency Frequency Typ Unit

Normalfhode(ReviAYandRevB®) Iop 250MHz 25MHz 25[MHz 250 mA

NormalMode[(RevIC®@ndMNewer) Iop 25MHz 25MHz 25[MHz 237 mA

NormallMode Iob 33[MHz 33MHz 33MHz 327 mA

Low[PowerMode lopss DivideBy2 DivideBy16 DivideDy2 150 mA
12.5MHz 1.56[MHz 12.5[MHz

Low[PowerMode lopss Divideby[4 DivideBy16 Divideby4 85 mA
6.25MHz 1.56MHz 6.25[MHz

Low[PowerMode lopss DivideDy16 Dividey16 Divideby4 35 mA
1.56MHz 1.56MHz 6.25[MHz

Low[PowerMode lopss DivideBy256 Dividey16 Divideby4 20 mA
97.6[kHz 1.56MHz 6.25[MHz

Low[PowerMode lopss DivideBy256 DivideBy®4 DivideBy®64 13 mA
97.6[kHz 390MkHz 390[kHz

LowPower$top[VCOIDff* lopsp 0.5 mA

PLLSupply[Current !

PLLDisabled loppp ‘ TBD
PLLEnabled loppe TBD
Notes: Rev[AMaskis[C63T

1
2. ReviBhasks@relC69T@ANdIF35G

3. Current[RevIChasks@reE63C,E68CEANdEF15\WV
4. EXTAL[requencylis32kHz

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

Table[¥.MMaximumPower[Dissipation

System[Frequency Vee Max [Py, Unit Mask
25MHz 5.25V 1.80 w REVAMAndREVEB®?
25MHz 5.25V 1.45 w REVIC®@ndMNewer
25MHz 3.6V 0.65 w REVIC®@ndMNewer
33MHz 5.25V 2.00 w REVIC®andMewer
Notes: 1. Rev[Alhaskis[C63T
2. RevBlmasks[areC69T@ANdEF35G
3. CurrentRev[Clhasks@reE63C,[E68CRANIIF15W
16 TS ©.8 2 N3 O/() 150000000000
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s | SO0SEN360

ACIElectrical$pecifications[ControlTiming

GNDEDWdc, T EFE5500F125°C.[ThelélectricalSpecificationslihfhis[documentlarepreliminary(SeeFigure[8).

25[MHz 33.34MHz
Number | Characteristic Symbol Min Max Min Max Unit
SystemFrequency foys dc® 25.00 33.34 MHz
Crystal[Frequency fxraL 25 6000 25 6000 kHz
On-ChiplWCOBystem[Frequency foys 20 50 20 67 MHz
Start-up[Time
With[@xternal@lock[oscillatordisabled)Gr@fterd] toi 2500 clks
changingfheultiplicationfactorMF
CLKO1-2(Stability Acik TBD TBD %
1 CLKO1[Period teye 40 - 30 - ns
1A EXTALDuty[Tycle, MF taeye 40 60 40 60 %
1C External(ClocknputPeriod texToyc 40 - 30 - ns
2,3 CLKO1[PulseWidth[(Measured@t1.5V) towi 19 - 14 - ns
2A,BA | CLKO2[PulseWidth[{Measured[at1.5V) towz 9.5 - 7 - ns
4,3 CLKO1Rise@ndFallTimes[{Fulldrive) tom - 2 - 2 ns
4A,BA | CLKO2Rise@ndFallTimes{Fulldrive) Lo - 2 - 1.6 ns
5B EXTALHo[CLKO1Skew-PLL@nabled (MF<[5) bt a a ns
5C EXTALGbICLKO2[Skew-PLL[Enabled{MF<[5) N\ tEXTPZ— a a ns
5D CLKO1Gb[CLKO2[$kew Atmel;<W a a ns

Note: 1. Notelfhatftheinimum¥COfrequency/andihePLLIdefaultivaluesiputiSomedestrictionsiontheminimumiSystemirequency.

ThelfbllowingdalculationShouldbelisedibldetermine fhelactualiralue for8pecificationsB3B, 5CAndBD.
+(0.90sHF0.25R {rise[fime))[(1.4ns[@ [Mise Z2[1ns;[1.9ns[@ Mise Z[4[ns)
+(0.5sEH0.25 [(risefime)) (1 ms[@ MfiseF2Ms;1.50s[@ [fise F4[ns)

5B: 25MMHz0O
33MMHzO

5C:  25/33MHz(2MsF0.25R [rise fime))[(2.5Ms @ Hise Z2Ms;BMOs@ Hise Z@hs)

5D: 25MHzO
33MHzO

2113A-HIREL-03/02

ATMEL

+(3MsHF0.5RX([(risedime)) U ms@TiseZF2Ms;BNs@ [Fise=F[4Ms)
+(2.5s#0.5X[{(risedime))[(3.5Ms@MiseZFR2Ms;[4.5Ms@ [Mise[F4S)

17




ATMEL

Figurel®.IClock[Timing

EXTAL

(INPUT) /4 N / N VOLTAGE MIDPOINT

CLKO1
(OUTPUT)

CLKO2
(OUTPUT)
— N 7

«» 20> >@

ExternallCapacitorForPLL
GNDEDWdc, T [ZF550bF125°C.[ThelelectricalSpecificationslihfhis[documentlareipreliminary.

Characteristic Symbol Min Max Unit
PLLExternalCapacitor[(XFCIo[WVCCSYN) Cxrb

MF<B[{Recommendedalue MFXZ00pF)® s T MFRB340 MFX[480 pF
MF>[4[[Recommendedalue MFXB40pF)® N\ | MFRB380 MFR@70 pF

Note: 1. MF[Emultiplicationfactor.

Examples:

Notes: 1. MODCK1[pinZD,MFEAETXFCEMA00pF

2. MODCK1pinEZ0,erystallis[B2. 768kHzMor(4.192[MHz), lnitial IMFE401, Onitial GrequencyG-[13.14MHz, daterfonMF[is
changedib762bSupport@fiequency0fR5MHz. MinimumICXFClis: [762X[B380FR289AF, Maximum(T,, [i5:[401RX[Q70Z390
nF.[ThelfecommendedCxrcior25MHz[ik:[762X[B40E[414nF.289MFE[CxFcXBI0MFAndGlosero4d14mF.Thelproper
availableNaluefor[CxFcis390mF.O

3. MODCKZ1pinZF,erystallistB2.768kHz[{or4.1920MHz),Ohitial MFGE=[401, Onitial Grequency G-[13.14[MHz, Oater[on[MF s
changed(io[1017{olSupportlafrequency[6f[33.34[MHz.IMinimumCxFclik:[1017X 380386 MF, MaximumCXFclis: (401X
970=F[390MNFZB86MFXICXFCEBI0MF.[Theproperfavailablealuefor[CxFcis[390MF.

4. Inldrderblgetigherfange,Bigheridrystalfrequencydanbelised{i.e. BORHz),hthisdase:O
Minimum([CxrFclis:[667XB80EF253MmF, Maximum[CxrFclis:[401XMO70=[E90MFE>[386MF X CXFCXEBI0MmMF.

18 TS 6 8 N3 O/ 00000000
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Bus[OperationfACTiming[$Specifications

GNDEDWdc, T EFE5500F125°C.[ThelélectricalSpecificationslihfhis[documentlarepreliminary
(SeelFigure folFigure23).

25[MHz 33.34MHz
Number Characteristic Symbol Min Max Min Max Unit
6 CLKO1MighlfoAddress,FC,$1Z,RMCValid tenay 0 15 0 12 ns
6A CLKO1MighlfoAddressValid ((GAMXZ1) tenay 0 20 0 15 ns
7 lCr:TI]_geC()j:;[rl]}lcigh[be\ddress,[I])ata,[E:C,[EBIZ,[W[E-Iighi teraz 0 40 0 30 ns
8 CLKO1Hightfo[Address, Data, [FC, [S1Z,[RMCO e > ) > ) ns
Invalid
9 chlgg(luizve\/EZ?S,ms,[(DE,NVE,[[FETCH,[[PlPE,D teren 3 20 3 15 ns
91O CLKO1Mowfo[CSx/RASxAsserted teisa 4 16 4 12 ns
9BUY CLKO1Mighfol[CSx/RASxAsserted tenea 4 16 4 12 ns
9A@0) | AS[pDSOrICSX/RASX0OrOEAsserted(Read) tsrsa -6 6 -5.625 | 5.625 ns
9Cc@1Y) | ASHoICSx/RASx[Asserted tsrea 14 26 9 21 ns
1qa0 | Address,[FC,[SIZ,[RMC,Valid[[AS, [CSx/RASX, ] ' e & ) 8 ) ns
OE,[WE, {and[DS[Read)[Asserted f‘XSA X ___\L
11AGD ﬁgg:t?qu $1Z,[RMC, Valid@fo[CSx/RASXO foven ! 20 i 225 i ns
12 &:_Kg(ﬁlllec;vg:c?\s,[[DS,EG)E,NVE,[[FETCH,[[PIPE,D - 3 20 3 15 ns
12016) CLKO1Mow[CSx/RASxNegated teisn 4 16 4 12 ns
12A1318) | CLKO1MighfoCSx/RASXMNegated teren 4 16 4 12 ns
12B CSegatefWEDegatelICSNTQZ(1) Atmely, 15 - 12 - ns
13A03) ﬁﬂ)&legated[fb@\ddress,[EC,BIZ,[IhvaIidE(lAddressD tenm 30 i 225 i ns
1410012 | AS [TSx,[DE, WE[{andDSRead)WidthAsserted tswa 75 - 56.25 - ns
14CDA3) | csxmvidthAsserted tewa 35 - 26.25 - ns
14A DSWidthAssertedWrite) towaw 35 - 26.25 - ns
v | PSCSOENERCGGaBSRaOWars | s . ms | ons
14D®® | CSxWidth[Asserted{FastTermination[Cycle) tewow 15 - 10 - ns
15@0912) | AS S, [CSx,[DE, WEMWidthNegated tsn 35 - 26.25 - ns
16 CLKO1MighfolAS, DS, R/WHighImpedance tepss - 40 - 30 ns
1742 AS, DS, [TSx,WEMegated foR/WIHigh tsnRN 10 - 7.5 - ns
17A®3) | CSxMNegatedToR/WHigh tenrn 30 - 22.5 - ns
18 CLKO1[MighfoR/WIHigh terrn 0 20 0 15 ns

ATMEL i
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ATMEL

Bus[OperationACTiming[$Specifications{Continued)

GNDEFDWdc,O - FE550pHF125°C.[ThelélectricalSpecificationslihfhisl[document@repreliminary

(SeelFigure{ folFigurel23).
25[MHz 33.34[MHz
Number Characteristic Symbol Min Max Min Max Unit
20 CLKO1MighfoR/WILow termL 3 20 3 15 ns
2140 R/WIHighTolAS,[CSx,[DEAsserted trana 10 - 7.5 - ns
21A0Y | R/WIHighfolCSxAsserted traca 30 - - ns
22 R/WowfoDSAsserted{\Write) trasa 47 - 36 - ns
23 CLKO1MHighibIData-Out teHpo - 23 - 18 ns
23A CLKO1MHighibParityValid tenpy - 25 - 20 ns
23B ParityValidfo[CASTow tovel 3 - 3 - ns
24012) %-%,[Parity-Out&alit_j[fb[l&lggating[EdgeEbfm_s,D ) 10 ) 5 ) ns
CSx,WE, [[Fast[TerminationWrite) DVASN
e L R B B (P N P
25A3) g_ifgsﬁf\;_egfﬁ?é?-om, [Parity-Outlhvalid{Data- owor | 3 ) - ) s
26 Data-Out,[Parity-OutValidfbDS[Asserted [(Write) tovsa | 10 - 7.5 - ns
2719 Data-In, [Parity-Info[CLKO1Mow(Data-Setup) | toel (4 - 1 - ns
278" | Data-In,Parity-InValid ®[CLKO1 Mow{Data-Setup) toce 20 - 15 - ns
27A I(;t;?lﬁlérli?rsé[)ﬁ-lALT,[BKPTIZ#\ssertedJIbIIDLKOH[LOWD tBELCI; 10 i 75 i ns
er) Q_iéﬂifgmegated[tb[DSACKx,EBERR,[E-IALTD oo 0 50 0 375 ns
29 D_S,[Gﬁ,EG)_E_,D&Iegated[tb[Data-In[E’arity-ln[lhvalidl] ¢ 0 ) 0 ) ns
(Data-In,Parity-In[Bold) SNDI
29A@ DS, [CSx,[DENegatedfolData-InHighlmpedance tsHpi - 40 - 30 ns
30@ ?:;?:igﬁ%oﬂ?ta_m’ [Parity-Inhvalid[{Fast toro, 10 i 75 i ns
30A4 CLKO1Mow(ibData-InMHighlimpedance teLon - 60 - 45 ns
31009 | DSACKxAssertedibData-in,Parity-InValid toapi - 32 - 24 ns
31A DSACKXx[AssertedTo[DSACKxValid([Skew) toaDy - 10 - 7.5 ns
31B®14 | DSACKx[AssertedlfbData-in, Parity-InValid toao) - 35 - 26 ns
32 HALT@nRESETInputTransitionTime tore - 140 - ns
33 CLKO1MighfoBGAsserted teisa - 20 - 15 ns
34 CLKO1MighlioBGMNegated teren - 20 22.5 15 ns
35© BRIAssertedfoBGAsserted (RMCMNotAsserted) terAGA 1 - 1 - CLKO1
37 BGACKAssertedfoBGMNegated toacn 1 25 1 25 CLKO1
39 BGWidthNegated ton 2 - 2 - CLKO1
39A BGWidth[Asserted ten 1 - 1 - CLKO1

20
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Bus[OperationACTiming[$Specifications{Continued)

GNDEFDWdc,O - FE550pHF125°C.[ThelélectricalSpecificationslihfhisl[document@repreliminary

(SeelFigure{ folFigurel23).
25[MHz 33.34[MHz

Number Characteristic Symbol Min Max Min Max Unit
46 R/WWidthAsserted [(Write[dr[Read) trwa 100 - 75 - ns
46A EQZE)Nidth [Asserted[{FastTermination(Writeldr[] — 75 i 56 i ns
47A AsynchronousIhput$etupTime taisT 5 - 4 - ns
47B AsynchronoushputHoldTime talT 10 - 7.5 - ns
48 | DSACKxAssertedfoBERR,HALTAsserted toasa - 30 - 225 ns
53 Data-Out,[Parity-OutHoldfrom[CLKO1High thocH 0 - 0 - ns
54 ICrlllq_Flfe?j;Erlli-lcigh[ﬂ:)[[Dat-Out,[Eharity-Out[E-IighD teron i 20 i 15 ns
55 R/WIAssertedfbDataBusImpedanceChange trabc 25 - 19 - ns
56 RESETPulseWidth[{Resetlnstruction) thrpw 512 - 512 - CLKO1
56A RESETPulseWidth[{InputfromExternalDevice) trpwi 20 A4 . 20 - CLKO1
57 BERRMNegated To[HALTMNegated(Return) tonin < 0% O P 0 - ns
58 EcI)_VI:OﬂHigh[tb[BERR,[ERESETS,[ERESETH[[DrivenD v, N 0 . ; 30 26 ns
o | COUvREEE Do 65 |
588 tCriil__sl(tg)tizﬁ-ligh[f.bIIIEBERR,IIE?ESETS,IIEQESETHD—— terrL ) 20 ) 15 ns
60 CLKO1Mighfo[BCLROMRsserted tenaca - 20 - 15 ns
61 CLKO1HighfoBCLROMegated tehBeN - 20 - 15 ns
62 BRSynchronousSetuplTime tarsu 5 - 3.75 - ns
63 BRISynchronousHoldTime tary 10 - 7.5 - ns
640 BGACKISynchronous[$etupTime tagsu 5 - 3.75 - ns
65 BGACKSynchronousHoldTime tacH 10 - 7.5 - ns
66 BRILowo[CLKO1Rising[Edge040Gomp.ode) terch 5 - 5 - ns
70 CLKO1MowlibDataBusDriven{Show[Cycle) tsciop 0 30 0 22.5 ns
71 Data[BetupTimebCLKO1Mow({Show[CTycle) tscips 10 - 7.5 - ns
72 DataHoldfrom[CLKO1Mow[(Show[Cycle) tscLon 6 - 3.75 - ns
73 BKPTIhput$SetupTime taksT 10 - 7.5 - ns
74 BKPThputHoldTime tekuT 6 - 3.75 - ns
75 RESETHILow[CTonfig2-0,MOD1-0,B16MValid tysT - 500 - 500 CLKO1
76 Config2-0 tmsH 0 - 0 - ns
77 MOD1-0HoldTime,B16MHoldTime tmsH 10 - 10 - CLKO1
80 DSlhput$etupTime thsisu 10 - 7.5 - ns
21
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Bus[OperationACTiming[$Specifications{Continued)
GNDEFDWdc,O - FE550pHF125°C.[ThelélectricalSpecificationslihfhisl[document@repreliminary

(SeelFigure{ folFigurel23).
25MHz 33.34MHz
Number Characteristic Symbol Min Max Min Max Unit

81 DSlhput®HoldTime tosiH 6 - 3.75 - ns
82 DSCLCSetup(Time thscsu 10 - 7.5 - ns
83 DSCLCHoldTime toscH 6 - 3.75 - ns
84 DSOMDelayTime tosop tcy(():+2 - tcy(():+2 ns
85 DSCLKI[CTycle tosceve 2 - 2 - CLKO1
86 CLKO1MHighibFreezelAsserted terza 0 35 0 26.25 ns
87 CLKO1MHighibFreezeMegated terzN 0 35 0 26.25 ns
88 CLKO1MHighfoIFETCHMHighOmpedance tiez 0 35 0 26.25 ns
89 CLKO1MHighfIFETCHValid te 0 35 0 26.25 ns
90 CLKO1MHighfbPERRAsserted tenpa 0 20 0 15 ns
91 CLKO1MighfoPERRMNegated tewen L. 0 20 0 15 ns
92 W cRamp-UpTimeAtPower-On[Reset trvin 5 \ g 5 - ns

Notes: 1. All[ACHmingisShownwithfespecto0.8V@AndR2.0VIevelsilnlessotherwisemoted.

2. ThisumberldanbefeducedoBmslifStrobeshavelequallbads.

3. Iffihultiple@hip8elects@rellised,fhelCSxWidthNegated[(#15)@ppliesioihefimefromiheegationof@heavilylbadedldhip
selectlfolthelassertion(oflalightlylbaded ghip[Select.

4. HolddimeslarelSpecifiedWith[fespectifiolDS [dr[C Sx[dnAsynchronousfeads@ndiwithfespect@o[CLKO 1[onfast@ermination
reads.[Thelserisireebseleitheroldfimeforfastiferminationeads.

5. IffthelasynchronousSetup {#17)Mequirements are[satisfied, the DSACKxIbwo[datalSetupdime[([#31)@andIDSACKxIbw(io
BERRIbwISetupime[(#48)canBelignored.[ThedatalmustonlyBatisfyfhedata-in@CLKO1dbwSetupfimel(#27)forfhelfbl-
lowing[dlockdycle:BERRMustlonly(Satisfy(inelate BERRIbw(ib[CLKO1dbw(Setupfime(#27A) foriheollowing(dlock@ycle.

6. Tolénsureldoherencylduringl@veryldoperandransfer,[BGilllhotbe @ssertedlinlfesponsefoBRIintil@fterdyclesofthedur-
rentl@perandfransfer@relcompletelandRMClisMhegated.

7. Inthel@absenceldfIDSACKX,[BERRIk@n@synchronouslihputisingfhe@synchronousiSetupfime[{#47).

8. Duringlihterruptfacknowledgel@dycles,fhelprocessorihaylihsertpibfivolaitStatesbetween(States[F0@nd 3 1.

9. Specslarelforl$ynchronouslArbitrationonly. [ASTMEQ.

10. CSx[Specsarefor@RLXEZ(D.

11. CSx[Specslarefor@RLXEZ.

12. CSx[Specs@reforlCSNTQE(D.

13. CSx[SpecslareforlCSNTQEA;0rIRASx[SpecsforlDRAM@ccesses.

14. Specslareead@yclesiwithparity[dheck[@ndPBEEZ[.

15. Specslarelfead(dyclesWith{parity[éheck@@ndPBEEE0,[PARENEO.

16. RASx[Specs(areorlpagelissidase.

17. Specifications[only@pplyfo[CSx/RASXpins.

18. Specification[appliesfomonfasterminationltycles. Infastermination(gycles,the[BERRSignalmustbehegated by 20hs

22
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TS68EN360

Figure¥.MRead[CycleO
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Figurel8.[FastTerminationRead[Cycle[{Parity[Check[PARENZ,[PBEE[Z0)
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Figure@.[Read[Cycle[{With[Parity[Check,[PBEE[Z[)
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Note:  All@imingisShownwithfespectib[0.8V[@And2.0VIevels.
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Figure[10.MBRAM:[Read[Cycle[TRLXZMD)
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TS68EN360

Figure[11.MCPU32+TACKI[CTycle
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Figure12.MWrite[Cycle
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Note:  AllfimingisShowniwithespectio[0.8VAnd2.0VIkvels.
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Figure13.0FastTermination(Write[Cycle
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Figure14.IBRAM:[Fast(TerminationWrite[Cycle[(([CSNTQIZ1)
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Figure15.0ISRAM: Write[CycleTRLXEO,[CSNTQEO,dTCYCED)
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Note:  Allfiminglis[Showniwithfespectfo@.8VIAnd2.0Vkvels.

Figure16.MASYNCBus(ArbitrationZIDLE[BusCase
CLKO1
(ouTRUT) _/_\_/1_\_/_\_/[_\__/—_\\_/{_\_/_\_
A31-A0
(OUTPUT) ) \ ><

D31-D0
(OUTPUT)

~N~

AS

(OUTPUT) ?\L . *)‘ C47A

J

(|NPl?TF; /r
“ 3 > <@»‘
BG \
(OUTPUT)
GAC
(IBNF{\UTK) \r
—> WA

BCLRO \k
(OUTPUT)
- k@ -

30 TS68EN360

2113A-HIREL-03/02



s | SO0SEN360

Figure17.MASYNCBus[ArbitrationZActive Bus[Case
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Figure[19.MBYNCBus[ArbitrationFActive Bus[Case
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Figure21.MBhow[Cycle
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Bus[OperationHIDRAMI[Accesses[ACITiming[$Specification

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

25.0MHz 33.34[MHz Unit
Number | Characteristic Min Max Min Max
100 RASx[Assertedib[Row[Address(hvalid 15 11.25 ns
101 RASXx[AssertedfoldolumniAddressValid 20 15 ns
102 RASxWidth[Asserted 75 56.25 ns
103A ﬁ(}mvzi%h[IllegatedE(IBack[fb[ﬂ»ack[G:ycle)[lllonEbagemmdeﬂ@I] 75 56.95 ns
103B RASxWidthNegated{BackbbackTycle)Pagehode[@WBTQE 0 55 41.25 ns
103C ﬁ(yﬂic&h[Negated[@Back[fb[Eback[G:ycle)[BJonEbageIIhodeK@D 115 86.25 ns
103D RASxWidthMNegated{BackibbackTycle)Pagehode[@WBTQE 1 95 69.23 ns
104 RASxAssertedfoCASxAsserted 35 26.25 ns
105 CLKO1Mowo[CASxAsserted 3 13 2 10 ns
105A CLKO1MHighib[CASxAsserted(Refresh[Tycle) 3 13 2 10 ns
106 CLKO1Mighfo[CASxMNegated \ 3 13 2 10 ns
107 ColumniAddressValidfb[CASx[Asserted % 7 S 11.25 ns
108 CASx[AssertedIb[Column[Addressegated \ 7 —# N 40 30 ns
109 CASxAssertedfRASxMNegated - - . 35 27 ns
110 CASxWidth[Asserted ) 50 37.5 ns
1111 CASxWidthMNegated[{BackibBackITycles) 95 71.25 ns
111A | CASxWidthINegated((PageMiode) 20 15 ns
113 WEMowIb[CASxAsserted 35 27 ns
114 mmsserted[tbwﬁmleg;d 35 27 ns
115 R/WIowEo[CASx[Asserted [Write) 52.5 40 ns
116 CASxAsserted o R/WIHigh[Write) 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 AMUX HighfoRASxAsserted 15 11.25 ns
122 RASxAssertedfoAMUXMow 15 11.25 ns
123 AMUXLow{o[CASxAsserted 15 11.25 ns
124 CASXx[Assertedf[AMUXMHigh 55 41.25 ns
125 RAS/CASxMegateddoR/Wthange 0 0 ns
34 TS 6 8 [N 3 /() 1500000000000
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Figure24.MDRAM:MormallRead[Cycle{InternalMux,[TRLXEZ0)
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Note:  AllfimingisShowniwithfespectio[0.8VAnd2.0VIkvels.
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Figure25.0DRAM:MormalWrite[Cycle
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Figure26.MIDRAM:[Refresh[Cycle
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Figure27.MDRAM:[PageMode[ZF[Page-Hit
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Figure28.MDRAM:[PageMode[=FPage-Miss
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s | SO0SEN360

040BusTypelSlaveModeBuslArbitration[ACElectrical[$pecifications
GNDEDW ., D [ZFE550bF125°C.[ThelélectricalSpecificationsihfhis[documentarepreliminary[(SeelFigure[29).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
231 Address, Transfer[AttributesHighOmpedanceib[ClockHigh 7 - 6 - ns
2321 | ClockHighfoBGLow - 20 - 15 ns
233 ClockHighfoBGHigh 4 20 4 15 ns
234 BBIHBighfoClockMigh{0400utput) 7 - 6 - ns
235 BBMighmpedanceoCTlockHigh{0400utput) 0 - 0 - ns
236 ClockHighfoBBIowl{360utput) - 20 - 15 ns
237 ClockHighfoBBHigh{360Dutput) - 20 - 15 ns
238 ClockMowEBBHighImpedance{3600utput) - 20 - 15 ns
Note: 1. BGemainslbwntil@itherfhe[SDMABrhe IDMATequeststhe@xternalBus.
Figure[29.0TS68040[CompanionModelArbitration
040 BUS MASTER 360 BUS-MASTER
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Notes: 1. E68040El'ransfermttribute[$ignals§[$IZx,ErTx,Eer,[RAW,[IlOCK.
2. BGlalwaysfemains@ssertedntill@itherfhe[SDMAOrtheIDMAMequestsihel@xternaldus.
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040Bus(TypelSlaveModellnternalRead/Write/Lack[Cycles[ACI[Electrical[$pecifications

GNDEDWdc, T EFE5500F125°C.[ThelélectricalSpecificationslihfhis[documentlarepreliminary
(SeelFigure30ibFigurel33)

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

2510 | Address,TransferAttributesValidfo[ClockILow(] 15 - 11.25 - ns
252 TSMowlb[TlockMigh 7 - 6 - ns
253 ClockHighfoTSHigh 5 - 3 - ns
254 Clockighib[Address, Transfer[Attributesnvalid 0 - 0 - ns
255 Data-In,[IMBARE Validfo[Clock High[{040Write) 0 - 0 - ns
256 ClockHighibData-In,MBAREMHoldTime 0 - 0 - ns
257 ClockHighfo[TA, TBIMow{ExternalfoExternal) 4 20 4 15 ns
257 ClockHighb(TA, TBILow{ExternalfoIhternal) 4 23 4 18 ns
25821 | ClockMigholTA,TBIHigh 4 20 4 15 ns
259 TA,TBIHighdbTA, TBIHighImpedance - .15 - 11.25 ns
260 Clock@ow(fbData-OutValid[{l040[Read) - | 20 - 15 ns
262 Clock@Mow(bData-Outdnvalid - ‘ 20 - 15 ns
263 Clock@ow(fbData-OutHighImpedance - | 15 - ns
264 ClockHighfo[AVECOIow " . 20 - 15 ns
265 ClockMLowfo[AVECO[Highdmpedance \ 'yl - 30 - 23 ns
266 ClockLowTACKLow - - 30 - 23 ns
267 ClockHighfoIACK High - 30 - 23 ns
268 ClockLLowAVECILOow - 30 - 23 ns

Notes: 1. Transfer@ttributes@ignals@[&EIZx,HTx,EFMx,[RW@nleOCK.
2. When[TS68040(s[@ccessinglihelihternallfiegisters,Specification258[isfrom[dlockIbwnotdlockbigh.
3. TheldlockeferencelsEXTAL,Not[CLKO1.TS680400nternal[Registers(Read[Cycles
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Figurel30.0TS680400nternal[RegistersRead[Cycles
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34 CLOCKS
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the[BICRAM.[AdditionallvaitCstatesCimay[belinsertedlWwhenthe(BHEN1-SHENO*[10land[bnelofthelinternallmasterslis
accessinglanihternallperipheral. o
2. TS68040TransferAttribute[SignalsZSBI1Zx, T Tx,[TMx,[R/W,TLOCK.

Figurel31.0TS680400nternalRegistersWrite[Cycles
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2. TS680400ransferfAttribute[SignalsEZ3I1Zx, T Tx, TMx,[R/W,ILOCK.
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Figurel32.0TS68040TACKI[Cycles[{VectorDriven)
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Notes: 1. TS68040TransferAttributeBignalsZ$IZx, T Tx,TMx,RIW,ILOCK.
2. UplibiwowaitStatesiayDelihsertedforlihternallperipheral.

Figurel33.0TS680400ACKI[Cycles{NoVectorDriven)
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Note:  TS68040TransferAttributeSignalsZS$IZx, T Tx,TMx,R/W,ILOCK.
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040BusTypelSRAM/DRAMICycles[ACIElectricallSpecifications

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

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
280 Address[Validio[BADD2-3Valid - 20 - 15 ns
280A BADD2-3Validf[CAS[Assertion 15 - 10 - ns
281 Address(hvalidibBADD2-3Ihvalid 0 - 0 - ns
282 ClockHighHo[CSx/RASXLow{TSS40= D) 4 16 4 12 ns
283 ClockHighfo[CSx/RASXHighICSNT40D) 4 16 4 12 ns
284 ClockHighfoBRKILow - 20 - 15 ns
284A Clock@owBRKIow - 20 - 15 ns
285 ClockhighibBRKIHigh - 20 - 15 ns
286 ClockILowfo[CSx/RASXMow([TSS40=) 4 16 4 12 ns
287 ClockMow@[CSx/RASXHighCSNT40E[1) 4 16 4 12 ns
28840 | Address(TransferAttributesValidoClockHigh{TSS40Z0) 10 - 10 - ns
289@ | TAMowoTlockMigh{ExternalTermination) 11 - 9 - ns
290® | ClockMighdbTAMigh{ExternalTermination) . 20 - 15 ns
201 ClockHighfo[OETow{ReadCycles) " 3\ 20 - 15 ns
292 ClockMighfo[OEMigh{ReadTycles) \ 'yl - 20 - 15 ns
293 ClockHighfoAVE MowWrite[Tycles) - - 20 - 15 ns
294 ClockHighfoQVEHigh{Write[Tycles) - 20 - 15 ns
295 ClockHighMo[CASXILow 4 13 4 10 ns
295A ClockMowIbCASxMow[040BurstReadonly) 4 13 4 10 ns
296® | ClockHighfoTASxXMHighL 4 13 4 10 ns
297 ClockMow[AMUXILow 3 16 3 12 ns
298 ClockHighfo[AMUXMHigh 3 16 3 12 ns
299 ClockHighib[BADD2-3[Valid[{040BurstCycles) 4 20 4 15 ns
3009 | TEAMowdb[CTlockMigh 11 - - ns
301@ | ClockHighfolTEAMigh 2 20 2 15 ns
302 Data, Parity[Validfo[ClockHigh[{Data, Parity[Setup) 7 - 6 - ns
303 ClockHighibData,ParityThvalid[(Data,Parity[Hold) 7 - 5 - ns
305 CLKO1Migh{AfterT SMow)doParityValid - 20 - 15 ns
306 CLKO1Migh{AfterTAllow)HoParity [Hi-Z 4 20 15 ns

Notes: 1. Transn‘_er@ttributes@ignals@BIZX,EFTX,EFMX,ER/WEmd[IlOCK.
2. TEA/TABhouldmotbel@sserted@n@IDRAMDurstlaccess,drlonfhelSameldlockdrbeforeRASX/CSx[is[Asserted.
3. TheldlockeferencelsEXTAL,Bot[CLKOL.
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Figure34.0TS68040[3RAM[Read/Write[CyclesTSS40=0,[CSNT40[=Z[0)
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Figure[35.0TS68040[3RAMRead/Write[Cycles[(TSS40=1,[CSNT40=0)
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Figurel36.TExternal[TS68040[DRAMICycles[TimingDiagram]
C1 Cw C2

I /AN

CLKO1
(OUTPUT) _/

:

TRANSFER |
ATTRIBUTES )
(INPUT)

o H

A31-A0
(INPUT) )

BADD3-
BADD?2
(OUTPUT)

X
<&@
UNPS% ________3tff;;f%f—————i
E

A

(OUTPUT)

CAS3-
CASO
(OUTPUT)

AMUX
(OUTPUT) /

WE
(WRITE CYCLE
OUTPUT)

B

Y
Y

A 258
(OUTPUT) \
257

TBI
(OUTPUT) \

— <(300)>
TEA

(INPUT)

A
Y
B
~y LY
A

A
Y

301

46 TS 6 8 E N3 60 10—



TS68EN360

Figurel37.[External[TS68040[DRAMBurstCyclesTimingDiagram
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Figurel[38.[External[TS68040ParityBit[CheckingTimingDiagram
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s | SO0SEN360

IDMA[ACI[Electrical[$pecifications

GNDEDOWN e, T EFEB50bHF125°C. Thelélectrical[Specificationsihfhis[document@relpreliminary
(SeelFigure39@ndFigure40).

25.0lMHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
1 CLKO1@owibMACK,DONE[Asserted 3 24 3 18 ns
2 CLKO1MowoDACK, [DONE Negated 3 24 3 18 ns

3w DREQxAssertedfb[AS[Asserted (forlDMABus[Tycle) Bteyert Bustit Teisa
4@ Asynchronous(Input$etupTimefoCLKO1Mow 12 - 9 - ns
50 AsynchronoushputoldTimefromCLKO1Mow 0 - 0 - ns
6 AS[DACKAssertionSkew 0 20 0 15 ns
7 DACKIbIDONE[Assertion[Skew -8 8 -6 6 ns
8 AS,[DACK,[DONEWidth[Asserted 70 - 52.5 - ns
8A AS,[DACK, IDONEWidthAsserted{FastTermination[Cycle) 28 - 20.5 - ns
10 AsynchronousInput$etupTimefoCLKO1Mow 5 - 4 - ns
110 AsynchronousInputHoldTimefromCLKO1Mow 10 - 75 - ns
12@ | DREQIhputSetupTimefoCLKO1Mow e 20 . 15 - ns
13@ DREQ(InputHoldTimefromCLKO1Mow | 5 - 3.75 - ns
14 DONEIhputSetupTimefoCLKO1Mow " \ %0 - 15 - ns
15 DONE Ihput®oldTimeFromCLKO1Mow \ 'yl 5 - 3.75 - ns
16®@ DREQMAssertedIASAsserted ;— 2 - 2 - clk

Notes: 1. TheselSpecificationslarefbriasynchronousliode.
2. Thesel8pecifications[@reoriSynchronousimode.

ATMEL i
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Figurel39.MDMAI[SignallAsynchronous[TimingDiagram
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Figurel40.MIDMAI[SignallBynchronous(TimingDiagram
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PIP/PIO[Electrical (Specifications
GNDEDWNdc, T 5500 125°C. ThelélectricalSpecifications(ihfhisldocumentlarepreliminary

(SeelFigureld1[ibFigureld5).
25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
21 Data-In[SetupTimefo[$TBIMow 0 - 0 - ns
22 Data-In[HoldMimeo[$TBIHigh 2.5 - 2.5 - clk
23 STBIPulseWidth 15 - 15 - clk
24 STBOPulseWidth HCLKO1ED - HCLKO1ED - -
5@s 5@s
25 Data-Out[SetupTimefo[$STBOIow 2 - 2 - clk
26 Data-OutHoldTimefromSTBOMHigh 5 - 5 - clk
27 STBIMowfb[$TBOMow[{RxInterlock) - 2 - 2 clk
28 STBIMowIb[BTBOMigh{TxIhterlock) 2 - 2 - clk
29 Data-In[$etupTimefolClockMlow 20 - 15 - ns
30 Data-In[HoldTimefrom[Clock@low 10 - 7.5 - ns
ClockHighibData-OutValid[(CPUrites[Data,
. . 25 - 25 ns
Control,[0rDirection)
Note: 1. t3ZF[Spec.BOnCACElectricalSpecificationsControlTiming fonpagel 7.
Figured1.IPIPRx[{InterlockMode)
<& > <)
DATA OUT
STRBO
(OUTPUT)
. 7
STRBI \ /
(INPUT) -
51
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AIMEL
Figured2.MRPIPTx{InterlockMode)
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Figureld4.MRIPTx[{PulseMode)
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=
Figurel45.MParallellYOData-in/Data-out[TimingDiagram

CLKO1

DATA IN

=2l ()

DATA OUT

> 31
L CPU WRITE S4

InterruptControllerlAC[Electricall$pecifications[]

GNDEDWdc, T FE5500#125°C. Thelélectrical[Specifications(ihthisldocumentlarepreliminary.
(SeelFigured6@ndFigurel47).

25.0lMHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
35 Port[ClnterruptPulseWidthIlow{Edge(TriggeredMode) 70 - 55 - ns
36 Minimum(TimeBetweenlActive[EdgesPort[CO 70 - 55 - clk
37 ClockHighfoIOUT Valid {SlaveMode) - 20 - 17 ns
38 ClockHighfoRQOUT Valid[{Slaveode) - 20 - 17 ns

ATMEL 5
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Figurel46.hterrupts[Timing[Diagram
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ATMEL

Figureld7.[BlaveMode:OnterruptsTimingDiagram

CLKOT
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AVAWVAWAWVE
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I0UTO
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>
RQOUT
(OUTPUT)
>

BAUD[Rate[Generator[AC[Electrical[$pecifications[

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

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

Figurel48.MBaudRate[Generator@utputBignals

54
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Timer[Electrical[(Bpecifications
GNDEDVpe, T EEB500F125°C.[ThelélectricalSpecificationsihfhis[documentlarepreliminary[{See(Figure(49).

25.0MHz 33.34MHz
Number | Characteristic Symbol Min Max Min Max Unit
61 TIN/TGATERisel@andFallTime 10 - 10 - ns
62 TIN/TGATELow[Time 1 - 1 - clk
63 TIN/TGATEMH igh[Time 2 - 2 - clk
64 TIN/TGATE[Cycle[Time 3 - 3 - clk
65 CLKO1MHighbTOUTValid 3 25 3 22 ns
Figurel49.ICPM[General-purposelTimers
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SlElectrical$pecifications]

GNDEDNpc M FEB500HF125°C. ThelélectricalSpecifications(inthis[documentlarepreliminary

(SeelFigureB0OibFigure54).
25.0[MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
70963 | L1RCLK,I1TCLKFrequency{DCSZD) - 10 - 10 MHz
719 L1RCLK, M1 TCLKWidthLow{DCSZD) P+10 - P+10 - ns
71A@ | L1RCLK,M1TCLKWidthHigh{DCSEMD)O P+10 - P+10 - ns
72 L1TXD,M1ST(1-4),I1RQ,M1CLKORise/FallTime - 15 - 15 ns
73 L1IRSYNC,I1TSYNCValidibI1CLKEdge([SYNCSetupTime) 20 - 20 - ns
74 L1CLK[Edgedol1RSYNC,M1TSYNCIhvalid{SYNCIHoldTime) 35 - 35 - ns
75 L1RSYNC,I1TSYNCRise/FallTime - 15 - 15 ns
76 L1RXDValidibM1CLKEdgeL1RXDSetupTime) 42 - 42 - ns
77 L1CLKEdgefol1RXDnvalid{L1RXDMHoldTime) 35 - 35 - ns
78 L1CLKEdgelfol1ST(1-4)Valid 10 45 10 45 ns
78A®W | L1SYNCValidfbI1ST(1-4)Valid 10 45 10 45 ns
79 L1CLK[Edgefol1ST(1-4)dnvalid I \ 45 10 45 ns
80 L1CLK[Edgefod1TXDWValid \ 10 65 10 65 ns
80A®W | L1ITSYNCWalidfol1TXDValid - - - 10 65 10 65 ns
81 L1CLK[Edgedodl1 TXDHighMmpedance ] 0 42 0 42 ns
82 L1RCLK, M1 TCLKFrequency(DSCEM) - 12.5 - 16 MHz
83 L1RCLK,IL1TCLKWidthlow{DSCIZ[1) P+10 - P+10 - ns
83A®@ | L1RCLK,M1TCLKWidthMighDSCEZ0) P+10 - P+10 - ns
84 LchKDEdge[fbmchKowﬁmDscaEL) - 30 - 30 ns
85 L1RQWValidBeforeFalling[Edgedfll1TSYNC 1 - 1 - L1TCLK
860 L1GRSetupTime 42 - 42 - ns
87® L1RG[HoldTime 42 - 42 - ns
88 L1CLK[Edgefol1SYNCValid [FSDEDO,[CNTEZD000, BYTEZD,O ) 0 ) 0 ns
DSCIZ0)
Notes: 1. Thelfatiol3yncCLK/L1RCILKustbelgreaterlfthan2.5/1.
2. WherePE1/CLKO1.ThusfbraR25MHzCLKO1 Fate, PZ[E0Ms.
3. Thesel8pecs(areNalidforIDLIhodeonly.
4. Thelstrobes@ndTxd@nthefirstbitioffheframebecomeialid@fterll1CLK@dgelorl1SYNC,Whicheverlislater.
56 TS68EN360 m————
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Figure[30.[BIMReceiveTimingithMormallClocking[(DSCEZ[D)
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Figure31.[BIMReceivelTimingwith{Double[Speed[Clocking[(DSCEZ1)
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Figure32.0BITransmitTimingWithNormallClocking[(DSCEZD)
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Figure33.[BITransmit[TimingWith[Double[$peed[Clocking(DSCZ)
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Figure34.0DLTiming[$ITransmitTimingWithDouble$peed[Clocking((IDSCI[ZF[)
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SCChNMSIMode-external[Clock[Electricall$pecifications(]
GNDEDOW e, T FE550bHF125°C. [ThelélectricalSpecifications(inlthisi[documentlarepreliminary

(SeelFigureB5ibFigure37).
25.0MHz 33.34MHz
Number | Characteristic VMin Max Min Max Unit

100W RCLK1@ndTCLK1Width®igh CLKO1 - CLKO1 -

101 RCLK1@ndOCLK1MWidthIlow CLKO1E0 - CLKO1EM -
5[s 5s

102 RCLK1[@ndTCLK1Rise/FallTime - 15 - 15 ns
103 TXDlM\ctive[IDeIay[(IFromD’EKlIFaIIing[Edge) 0 50 0 50 ns
104 RTS1[Active/InactiveDelay{(FromTCLK1[FallingEdge) 0 50 0 50 ns
105 CTS1BetupTimefoTCLK1RisingEdge 40 - 40 - ns
106 RXD1[$etupTimebRCLK1[RisingEdge 40 - 40 - ns

107® | RXD1MoldTimefromRCLK1RisingEdge 0 - 0 - ns
108 CD1ZetupTimedRCLK1RisingEdge 40 - 40 - ns

Notes:

1. The[atiolSyncCLK/RCLK1@ndSyncCLK/TCLK1Mhustbeldreaterorléqualfo2.25/1.

2. Also@ppliesICD@NICTSHoldfimeWhenheyrelsed@sexternalSyncisSignals.
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SCCIih[NMSIMode-internal[Clock[Electrical(Bpecifications]

GNDEDW ., T [ZE550bF125°C.[ThelélectricalSpecificationsihfhis[documentarelpreliminary
(SeelFigureB5ibFigure37).

25.0MHz 33.34MHz

Number | Characteristic Min Max Min Max Unit

1000 | RCLK1@ndTCLK1Frequency 0 8.3 0 11 MHz
102 RCLK1@ndTCLK1[Rise/FallTime - - - - ns
103 TXD1[ActiveDelay(FromT CLK1[FallingEdge) 0 30 0 30 ns
104 RTS1[Active/InactiveDelay{(FromTCLK1[FallingEdge) 0 30 40 - ns
105 CTS1BetupTimedbTCLK1RisingEdge 40 - 40 - ns
106 RXD1BetupTimeRCLK1[Rising[Edge 40 - 0 - ns
107® | RXD1MHoldTimefromRCLK1RisingEdge 0 - 40 - ns
108 CD1BetupTimedRCLK1RisingEdge 40 - 0 30 ns

Notes: 1. TheldatiolSyncCLK/RCLK1@ndSyncCLK/TCLK1mustbelgreateroriéqualfol3/1.
2. AlsolappliesbCD@ANICTSholdiimelhenfhey@relised@s[éxternalSynciSignals.
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Figure36.M8CCMNMSITransmit
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Ethernet[Electrical[Specificationsl]

GNDEDW ., T [ZE550bF125°C.[ThelélectricalSpecificationsihfhis[documentarelpreliminary
(SeelFigure®38(ibFigure63).

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

120 CLSNWidthHigh 40 - 40 - ns
121 RCLK1[Rise/FalllTime - 15 - 15 ns
122 RCLK1Width@low CLngslgm - CLng:ED -

123® | RCLK1WidthHigh CLKO1 - CLKO1 -
124 RXD1[$etupTime 20 - 20 - ns
125 RXD1MHoldTime 5 - 5 - ns
126 (Ij?;:g%mive[ﬂ)elay[ﬂfrom[RCLKlIIIising@dge@f[the[lhstD 10 i 10 i ns
127 RENAWidth@ow 100 - 100 - ns
128 TCLK1MRise/FallTime - 15 - 15 ns
129 | TCLK1Width@ow C"gm?smm - CLé(moleHD -

130® | TCLK1WidthHigh eikor LT CLKO1 -
131 TXD1[ActiveDelay{fromT CLK1[Tisinglédge) 10 50 10 50 ns
132 TXD1lhactiveDelay{fromTCLK1Fisingleédge) 10 50 10 50 ns
133 TENAT[ActiveDelay(fromT CLKLTsingédge) 10 50 10 50 ns
134 TENAhactiveDelay{fromTCLK1Msing@dge) 10 50 10 50 ns
135 RSTRTBkctive[lDeIay[(le’n EFELICL_EfaIIing [edge) 10 50 10 50 ns
136 RSTRT[Ihactive[I])elay[(lfrEErCLKl[Thlling [eédge) 10 50 10 50 ns
137 RRJICTWidth{low E 1 - 1 - CLKO1

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

139@ | CLKO1Mow{b[SDACKMegated - 20 - 20 ns

Notes: 1. SyncCLK/RCLK1@nd3ByncCLK/TCLK1mustbeldreaterdrléqualfo2.25/1
2. SDACKIk[assertedWheneverihe[SDMAMritesfhelincomingframeDAlhtothemory.

Figure[58.IEthernet[Collision[Timing

CLSN (CTS1)
(INPUT)

64 TS68EN360
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Figure[39.[EthernetReceivelTiming

RCLK1

o ><><><><

RENA (CD1) / \I\
(INPUT)

Figurel80.EthernetTransmitTiming

Rt « av__/—\_
ol ' X

123

LAST BIT ><X

Y ~

<{)>

TXD1
(OUTPUT)

TENA (RTST) \
(OUTPUT) .

RENA (CD1) / \
(INPUT)
(NOTE 2)

Notes: 1. Transmitl@locklihvert[TCI)Ditlih[GSMRIis[Set.

2. IfIRENAlk[deassertedbefore[TENA, OrIRENAlsMot@sserted@t@liduringfransit, then[CSLbitlsSetihtheDufferdescriptor
atffhelenddflframedransmission.
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Figure®1.MCAMnterfaceReceivelStart(Timing

RCLK1

r D O X 0 X me X e X
<< START FRAME DELIMITER —>{

(129> < »®

RSTRT
(OUTPUT)

Note:  Validforthel@thernet{protocolonly.

Figure®2.[CAM(InterfaceRejectTiming

RRJCT \
(INPUT)

Note:  Valid@orfheleéthernetlprotocollonly.

Figure®3.MISDACK[Timing[Diagram

SDMA CYCLE

SO S1 S2 S3 S4 S5

CLKO1
~—

AS
(OUTPUT) \

SDACKX ) g
(OUTPUT)

Note:  SDACKXx[is[@ssertediwhenihe[SDMAMWritesfhefeceivedEthernetframelintolhemory.

SMCITransparentModelElectrical[Specifications
GNDEDON e, T FE550bH125°C. [ThelélectricalSpecifications(infhisidocumentarepreliminary[(SeeFigure64).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
1501 | SMCLKI[ClockPeriod 100 - 100 - ns
151 SMCLKWidthMow 50 - 50 - ns
151A | SMCLKWidth[High 50 - 50 - ns
66 TS ©.8 2 N3 O/() 150000000000
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SMCI[TransparentModelElectricallSpecifications]
GNDEDVpe, T EEB500F125°C.[ThelélectricalSpecificationsihfhis[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{from3BMCLKallingédge) 10 50 10 50 ns
154 SMRXD/SYNC1[Setup(Time 20 - 20 - ns
155 SMRXD/SYNC1MHold[Time 5 - 5 - ns

Note: 1. TheatioByncCLK/SMCLKustbelgreaterdr@qualfo2/1.5MCTransparent.

Figure®4.0SMC[Transparent

SMCLK

TXD1
(OUTPUT)

SYNCH

RXD1
(INPUT)

Note:  ThisldelaylisleéqualiblanihtegeriumberoffiCharacterlength”Glocks.
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SPIMaster(Electrical[$pecifications(]

GNDEFDWNdc, T EFE5500F125°C.[ThelélectricalSpecificationslihfhis[documentlarepreliminary
(SeelFigureB5@ndFigure66).

25.0MHz 33.34MHz

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

Figure[85.[BPIMaster[{ICP=0)

v
e
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SPICLK s \
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s <
\ \
R L o

<@ <@

N
SPIMOS! vy h uqn
ouTPUT H MSB OUT 7}< DATA LSB OUT ﬂ 1 \ MSBOUT
N
> >

A

68 TS 6 8 N3 O/ 00000000

2113A-HIREL-03/02



TS68EN360

Figurel86.[BPIMaster[{(CPE1)

SPICLK /s \
Cl=0 N\
OUTPUT 7
@ =
SPICLK ‘—
Cl=1 /
OUTPUT 5 /
<>
TR ——< e
e |
BFJ%%ST' nq NH MSB OUT DATA LSB OUT ﬂ " MSB
N
> k >

SPISlavelElectrical[$Specifications]

GNDEDW ., T [ZE550bF125°C.[ThelélectricalSpecificationslihfhis[documentarepreliminary
(SeelFigure67[andFigure(®8).

25.0(MHz 33.34[MHz
Number | Characteristic _I\/Iin \ —I\Xax Min Max Unit
170 Slave[Cycle[Time 2 - 2 - tcyc
171 SlaveEnableMleadTime \ e 15 15 ns
172 SlavelEnableagTime 15 15 ns
173 Slave[Clock[{SPICLK)MHighlardlowTime 1 - 1 - tcyc
174 Slavel$equentialTransferDelaylDoesMotRequireDeselect) 1 1 tcyc
175 Slave[Datal$etupTime{lnputs) 20 - 20 - ns
176 SlaveDataMoldTime[{Inputs) 20 - 20 - ns
177 SlavelAccess[Time 50 50 ns
178 Slave[SPIMISODisableTime 50 50 ns
179 SlaveDataValid[{after[SPICLKEdge) - 50 - 50 ns
180 Slave[DatalMoldTime[{Outputs) 0 - 0 - ns
181 Rise[Time:Input 15 15 ns
182 FallTime:Input 15 15 ns

ATMEL =
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Figure®7.[BPISlave[ICPZD)
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JTAGIElectricall$pecifications]

GNDEDWNdc, T 5500 125°C.[Thelélectrical Specificationslihfhisldocumentlarepreliminary

(SeelFigure69landFigure(72).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
TCKIFrequencylof[Operation 0 25 0 25 MHz
1 TCKI[Cycle[TimeOh[CrystalVode 40 - 40 - ns
2 TCKI[CTlockPulseWidthiMeasured@t1.5v 18 - 18 - ns
3 TCKMiselandFallTimes 0 3 0 3 ns
6 Boundary[ScanhputDatalSetupTime 10 - 10 - ns
7 Boundary[$ScanhputDataMoldTime 18 - 18 - ns
8 TCKLow(ib[@utputDataValid 0 30 0 30 ns
9 TCKLowib[OutputMighimpedance 0 40 0 40 ns
10 TMS,[TDIDatal$etupTime 10 - 10 - ns
11 TMS,ODlDataMoldTime 10 - 10 - ns
12 TCKIowibTDOMataWValid 0 20 0 20 ns
13 TCKILowIb[TDOMighmpedance 0 20 0 20 ns
14 TRST[Assert[Time 100 - 100 - ns
15 TRSTBetupTimedbT CKIlow 40 - 40 - ns
Figure[89.TestClockIhputTimingDiagram
Vi
TCK VM VM
(INPUT) ViL
®—> -<— —> <—@
Figure[70.OTRSTTimingDiagram
TCK
(INPUT)
TRST \
(INPUT) i
71
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Figure@1.MBoundary[$canUTAG)TimingDiagram

TCK \
(INPUT) Vi X
O~
DATA
INPUTS N INPUT DATA VALID
DATA
OUTPUTS OUTPUT DATA VALID
DATA \
OUTPUTS I
\
DATA
OUTPUTS \ OUTRUT DATA VALID
|
Figure[72.[Test[AccessPortTimingDiagram
TCK ViH
(INPUT) iL \
@@
DI
™S N INPUT DATA VALID
(INPUT)
TDO
(OUTPUT, OUTPUT DATA VALID
_l\l
TDO \
(OUTPUT) I
\
TDO
(OUTPUT) \ OUTPUT DATA VALID
[
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Functionalll
Description

CPU32+[Core

Systemllntegration[]
Module[SIM60)

Communications[]
ProcessorModulel{ICPM)

2113A-HIREL-03/02

ThelCPU32+[dorelis(alCPU32{hat(hasbeen(modifiedfoldonnectldirectlyfothe32-bit
IMB@nd@pplythelargerbusividth.[Althoughfheldriginal[CPU32[dorehad@32-bitlinter-
nalldatalpath@nd32-bitarithmeticlhardware,iis(interfacefofheIMBvas[16[bits.(The
CPU32+[¢orel@anloperate[don[32-bitleéxternalldperandsiwithlonedusléycle.[Thisallows
the[CPU32+[dorelfbfetch@lbng-wordlihstructionlinloneBusldyclel@nibfetchfivolword-
lengthlinstructions(infoneBus(dycle,{illingfhelinternallinstruction[queuelinore[duickly.
ThelCPU32+[doreldan@lsolfead@ndilrite[32-bits[of[datalinldoneBusidycle.

Althoughhe[CPU32+lihstructiondimingslarelimproved,litslihstruction(3etlisidenticallfo
thatlofthe[CPU32.TtMwillAlsoléxecuteheléntire[68000(instructionSet.dt[¢ontainsihe
same(backgroundldebuglinode(BDM){eaturesfasihe[CPU32.Nohewltompilers,
assemblers(orlotherSoftwarelSupportibolsheedbelimplementedforfheCPU32+;[Stan-
dard[CPU32Mbolsl¢anbelused.

The[CPU32+[deliversfapproximately[4.5MIPS&t250MHz,basedbonihel$tandard
(accepted)@assumption(that[2[10-MHz 68000 delivers(LIVAXMIPS.df@n@Application
requireslinorelperformance,@he[CPU32+[¢tanbeldisabled,@llowingheestlofihe
QUICCliolbperatel@sanlntelligentiperipheralfolalfasterprocessor.[The[QUICCIpro-
vides[al$peciallinodel¢alled[TS68040[¢companioninodefolallowlitdoltonveniently
interfacefomembersiofitheTS68040 family:LThisfwo=chipSolutionlprovidesla22-MIPS
performance@t25MHz.

ThelCPU32+@lsoloffersautomaticlbytelalignmentfeaturesthatlaremotlofferedonihe
CPU32.[Thesefeaturesallow16-[0ri32-bit[datafobefeadoriiritten@t@noddaddress.
ThelCPU32+[Automaticallylperformsihemumberofbusidyclesiequired.

The[SIM60Thtegratesigeneral-purposefeaturesihativouldBelisefullih@limostlany[32-
bitfprocessorsystem.ThedermdSIM60"[is[derived@romIhe@QUICCparthumber,
TSG68EN360:.[Thel5IM600s@nleénhancedersionoffheEIM40Fhatléxistsdnihe
TS68332[device.

First,Mew(features,SuchlasaDRAMGontroller@ndbreakpointbgic,haveDeen(added.
Second,fheSIM400vas[modifiedfoSupport@32-bitIMB@Asivell@s@B2-bitlexternal
system(Bus.[Third,[mewlGonfigurations,Such@sSlavelode@ndlihternallaccessesby(an
externallhaster,[@reSupported.

Althoughthe[@QUICCIlis@lways[a32-bitldevicelihternally,litimayBeldonfiguredbldperate
with[@[16-bit[databus.[Regardlessoflthel¢hoiceloffhelsystembusiSize,[dynamicbus
sizinglis[Supported.Bus(Sizing[allows[8-16-,[And[32-bit(peripherals[andmemoryibeéxist
inffhel32-bitlsystemBusinodeand8-[@&nd[16-bit[peripheralsiandmemoryibléxistih{fhe
16-bit[SystemBusmode.

Thel[CPM[@dontainsfeaturesfhatlallowfhe@QUICCbleéxcellihldommunications@andl¢on-
trol@pplications.[ThesefeaturesnaybeldividedlihtofhreelSub-groups:

¢ CommunicationsProcessor{CP)
¢« TwolDMAIControllers
¢ FourlGeneral-purposelTimers

ATMEL 7



Ethernetlon[QUICC

ATMEL

ThelCPprovidesfhe[communicationfeaturesofthe[QUICC.Oncludedare[aRISClpro-
cessor,four(8CCs,IwolSEMCs,[bnelEPI,2.5Kbytesof[dual-portlRAM, [Anlinterrupt
controller,[afime(slotlassigner,[threelparallelports,@lparallellinterfaceport, fourlinde-
pendentbaudfate[generators,[@ndfourteenSerialIDMAl¢hannelsfol8upportihe[$CCs,
SMCs,@nd3PI.

ThedDMAs(providefwol¢hannelsloflgeneral-purposelDMAI[¢apability.[Theylofferthigh-
speedransfers,[32-bitldatalinovement, bufferl¢haining,[andihdependentfequestand
acknowledgellbgic.The[RISCIl¢ontrollerinaylaccessihe[IDMAI[fegistersldirectlylinlihe
bufferléhaininglhodes.The[QUICCIDMAsI[areSimilario,yetlénhancements(of,[thelone
IDMABhannelfoundoniheTS68302.

Thefourlgeneral-purposelfimersionthe[QUICCArefunctionallySimilarfofhefwolgen-
eral-purposelimersoundlonheTS68302.[However,fheylofferlSomelninor
enhancements,[Suchlas[thelihternall¢ascadingofiwodimersioformA32-bitdimer.[The
QUICCIlalsolg¢ontainslalperiodiclintervalfimerlin[the[$IM60,bringingfhe[fotal fo[five
on-chipfimers.

The(Ethernetprotocollis[availableldnlylonthe EthernetVersion[ofthe[QUICCIdalledihe
TS68EN360.[Thelhon-Ethernet¥ersionlofiheQUICClsiheMC68360.[Thellerm
“QUICC"istheldverallldeviceldamelfhatldenoteslallersions[oftheldevice.

TheTS68EN360[is[aSupersetloffheMC68360,havingiheladditionalldption@allowing
Ethernetloperationlonlanyoflthefour[$SCCs.[Duelioperformancelfeasonmot[ass[SCCs
canlbel¢onfigured[asEthernetl¢ontrolierfatlihetsamedime.TheTS68EN3600ks ot
restricted[onlyibEthernetidperation.[HDLC,WART,andldther(protocolsimaybeUsed o
allowldynamic[switchingbetween[protocols:[SeelAppendix[AlSeriallPerformancefor
available[$SCCilperformance.

Whenlthe M ODEMitsoffihe[ECCIGSMRI3electlfheEthernetprotocol,fhenfhat(SCC
performsiihefull[Set/oflEEEM02.3/EthernetlCSMA/CDlinedialaccess[¢ontrol@ndldhan-
nellhterfacefunctionsi{seeFigurel73).

Figure3.[EthernetBlockDiagram

74

IVB
SLOT TIME
) AND DEFER
CONTROL Cz) —>1 COUNTER
REGISTERS =
o
[a)]
b=
&
PERIPHERAL BUS CLOCK l«—— RX CLOCK
GENERATOR |« TX CLOCK
\ INTERNAL CLOCKS
R 7| recever > RTS = TENA
RECEIVE [ [ TRANSMIT —
-
__ ReTRt CONTROL DATA DATA TFE:A(;\‘NST'\QETLER < CD=RENA
2: RENA ———> UNIT FIFO FIFO UNIT —
CTS=CLSN——— > <———— CTS=CLSN
RXD ——— | SHIFTER SHIFTER [—> TXD

TS 8 N 360 15000000000
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UpgradingDesignsroml] Sincelfhe@UICCIlisAhext-generation[TS68302,manydesignersicurrentlyisingthe

the[TS68302

ArchitecturallApproach

Hardware[Compatibility O
Issues

2113A-HIREL-03/02

TS683020naywishfolisefhe[@QUICCIinATollow-onldesign.[Thelfollowingparagraphs
brieflyldiscusslihisléndeavorihfermsloflarchitecturall@pproach,hardwarelissues,@and
softwarelissues.

The[QUICCIs[fhelbgicalléxtensiondftheTS86302,Hutfhedverall@rchitecturel@ndphi-
losophy0flthe[TS86302[designfemainslihtactlinfhe[QUICC.[The[QUICCIReeps(theBest
features(ofihe(TS86302,0hilenakinglihelthangesiequireddolprovidedorihe
increased(flexibility, lintegration,@nd[performancefequestedbydustomers.Becausethe
CPMiik[probablyfhelmostldifficultiiodulefolearn,@nyoneivhohaslisedfhe[TS86302
canleéasilylbecome@amiliariwithfhe[QUICCI[3incefhe[CPMI[architectural@pproach
remainslihtact.

ThelmostSignificant@rchitecturalldhangeadeldnfhe[QUICCwasthe(franslationofthe
designlintothelstandard®8300FamilyIMB@rchitecture,fesultinglihafaster(CPUANd
differentSystem(ihtegrationfeatures.

Althoughhefeaturesofihe[SIM60domotlexactlyldorrespondioihoseloflthe[TS86302
SIM,theylareierySimilar.O

BecauseloftheSimilarity [0flthe[QUICCISIM60@ndICPUIbotherihembers[oflthe 8300
family,[Suchlas(the(TS68332,previouslusersiofltheseldeviceswilllbe@domfortableivith
theselSamefeaturesioniheQUICC.

The(followingistisummarizesthehardwareldifferencesbetweentheTS86302[andihe
QuICC:

e PinoutEThelpinoutlismotiheisame:ThelQUICCHhas240[pins;fheTS86302Mhas]
132[pins.

e Package=2iBothdevices[offerPGAEGNdIPQFPPackages.However,the[QUICCQFPO
packagellias@l20-milpitch; Wwhereas, theT S86302[QFPpackagelhas@25-mil(]
pitch.

s System[Bus=ZThelSystemDusiSignalsibowlbok(ikefhoseoffheTS68020@sO
opposedlibihoselofthe®8000.0tMIs(Stilllpossibledblinterface®8000peripheralsio]
the[@QUICC,mtilizingfhelSamefechniquesiisediblihterfacefhemio@T S68020.

e System[Bus(ih($laveModeFAMumberbf[QUICC[pinsiakeldnmhewlfunctionalityih(
slavelthodefoSupport@aniéxternal[TS68EC040.[0OntheTS68302,fhelpinhames]
generallylfemainedhelS8amelih[Slavemode.

«  PeripheralTiming3Theléxternalfimings[ofitheperipherals[((SCCs,fimers,[étc.)@re]
verySimilar[{iffdotlidentical)foldorrespondingperipheralsionihe [T S68302.

¢ Pin[AssignmentsZThelassignmentofiperipheralfunctionsio/Opins(isidifferentin(
severallways.[First,[fhe[QUICCldontainsimoreldgeneral-purposelparallellOpinsC
thanthe[TS68302.[However,fthe[QUICCoffersimanyinorefunctionsihanéven(al
240-pinipackagewouldormally@llow, [fesultinglihoremultifunctionalpinsthanC
the[TS68302.

ATMEL 7



Software[Compatibilitylssues

Preparation(for]
Delivery

Packaging

Certificateldf(Compliance

Handling

ATMEL

TheollowingllistiSummarizesihelthajorSoftware(differencesbetweenfhe[TS68302[@nd
the[@QUICC:

¢ Sincelfhe[CPU32+(i5[al8upersetoflthe®8000lhstruction(Set,@ll[previouslyiwritten]
codewilllfun.MHowever,[if[Suchldodelis[@ccessinghe[TS68302[peripherals, [itWwill ]
require[Somelmodification.

¢ ThelQUICCIldontains@ni8-Kbyteblockldfimemory@sidpposediblaid-KbyteDlockon
the[TS68302.[Thelregisterladdresseswithinfhatlthemoryaplareldifferent.

e TheldodelsedblihitializefhelS8ystemlihtegrationfeaturesoflthe[TS68302MHas(ibbe]
modifiedfbiritefheldorrespondingfeaturesionthe[@QUICCISIM60.00

e Aslthuchlas[possible,[QUICCICPMeaturesierelfhadelidenticallibfhose0flthe]
TS68302[CP.[ThelmostlimportantBenefitlisfhatfhedode flowl((if[fiottheldodelitself)
willlportléasilyfrom[iheTS68302{bfhe[@QUICC.ThelMuances(learnedfromihe
TS68302willStillbeisefulihfhe[QUICC.

e Althoughlihelregistersiusediblihitializefthe[QUICCICPMIaremewl({forléxample,fhel
SCMIdnthelTS68302(sMeplacedWithfhe[GSMR@NAPSMROnthe[QUICC),Hnost]
registersiietaintheirloriginal(purposeSuchlasihel$CClevent,[SCClhask,[$CCO
status,@ndliéommand(fegisters.TheparameterlRAMGflthe[SCCslisNerySimilar,]
andhostlparameterRAMregisteridiamesl@ndllisagelarelfetained.Morelimportantly,
thelBasicStructureOf@Dufferldescriptor(BD)0nthe[QUICCIisitdenticalfofhatofthe
TS68302,[@xceptibriafewhewbitfunctionsithatiwereladded.[{In[afew(dases,@Dit0
in[ABD(StatusiWordhadibbeShifted.)

¢ When[portingl@dodefrom[thelTS68302[CPib[the[QUICCICPM,fheSoftwareiriter]
may[findfhatfhe@QUICCMhasnewaptionsliolSimplifylwhatisedibbelalmoreldode-
intensivelprocess.For(specificlexamples,SeeiheINITTX[ANDRXPARAMETERS,O
GRACEFULITORTRANSMIT fandCLOSEBDGommands.

Microcircuitsfarepreparedorldeliverylin(accordanceWithMIL-PRF-38535[0r[Atmel
standards.

Atmelloffersialdertificate[0fl@ompliancesiwithl@éach8hipmentlofiparts,affirmingtheprod-
uctsl@arelihléompliancelgitheriwithIMIL-STD-883[0r[AtmelStandardand[guarantyingihe
parameters(notiested(atfemperatureléxtremes(forthel@ntirelfemperaturelfange.

MOSI[devices[inustelhandledivith[éertain(precautionsfo@voidldamagelduefo@ccu-
mulation[@f(staticl¢harge.dnput(protectionldeviceshave eenldesignedlihfhe¢hipio
minimizeltheléffectloffhis[Staticbuildup.(However,fhe followinghandling(practiceslare
recommended:

a) Devices[shouldbehandled@nbencheswith[@onductivelandigrounded(surfaces.
b) Groundlestléquipment,foolsanddperator.

c) Dolbothandleldevicesbyliheleads.

d) Storeldeviceslih[éonductivefoam(or(darriers.

e) Avoidluseloflplastic,[dubber,0rSilkihMMOS[areas.

f) Maintainlelativehumidity@bove 30%l[if[practical.

76 TS 6 8 E N3 60 10—

2113A-HIREL-03/02



s | SO0SEN360

PackageMechanicalData

241-pin2PGAL

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
Y
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180 121 y B
AT QA —3 AD Yo Y
181 — = 120 -
= = L IT ] *
= = 171 o
> = = X=LMorN | —x
= . SECTION AD
= e 240 PLACES
S L E E = "
= = Y SN
= = N :7//\ ;
= = N
4| S = |2 LSS
i = |7 <D 5
200 = = |0.080.003)@| T| L-N® MO
! I RO i
N e ) ® MILLIMETERS INCHES
A DIM MIN MAX MIN MAX
4 x 60 TIPS
210.25(0.010)] T[N [Mm][ B o.200.008)@ [H]L-N_© [ME© /¥ | 3086 | 3175 | 1.215 | 1.250
O w2 B 30.86 31.75 1.215 1.250
* * ‘ C 3.67 4.15 0.144 0.163
DATUM
Y PLANE D 0.18 0.30 | 0007 | 0.012
A b £[0100004) | g | 3190 | 390 | 0122 | 0.154
AB< _T—| SEATING
VIEW AE PLANE F 0.17 0.23 0.007 | 0.009
VIEW AE G 0.50BSC 0.019BSC
iL J 0.13 0.175 0.005 0.007
K 0.45 0.55 0.018 0.021
—H-| plane
P 0.25BSC 0.010BSC
R 0.15BSC 0.006BSC
S 34.41 34.75 1.355 1.37
u 17.30BSC 0.681MBSC
Notes: 1. Dimensioning@ndblerancingperlASMELY[14.5,[1994. \4 34.41 34.75 1.355 1.37
2. Controllingldimension:millimeter.
w 0.25 0.75 0.01 0.03
3. DatumiplaneZH-[50bcatedatbottom[@fleadl@ndlisdoincidentiwithfhe
leadWherefhelead@xitsthederamicBody@tfheBottomdfihelparting Y 17.30BSC 0.681MBSC
line. ‘ ‘
4. Datums[EL-,EM-[@AndEN-{bbeldetermined@tidatumiplane=H-. z 012 013 0.005 0.005
5. Dimensions[$andVibeldeterminedatSeatingplane=T-. AA 1.80[REF 0.071[REF
6. Dimensions[ACandBOdefineOmaximumCceramicObodyOdimensions AB 0.95REF 0.037[REF
including[glassprotrusion(andfoplandBottomtismatch. : :
02 1° ‘ 7° 1° ‘ 7°
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Orderingnformation

Hi-RELProduct

CommerciallAtmel Temperatured FrequencyO
Part-Number Norms Package RangeTc{°C) (MHz) Drawing@Mumber
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 CERQUAD[240 -55/+125 25 -
TS68EN360MAB/C33L MIL-STD-883 CERQUADI[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 CERQUAD[240 -55/+125 25 5962-9760701MYA
TS68EN360DES02MYAL DSCC CERQUADI240 -55/+125 33 5962-9760702MYA
Standard[Product
CommerciallAtmel ‘ Temperatured FrequencyO
Part-Number Norms \ Package | RangeTc{°C) (MHz) Drawing Number
TS68EN360VR25L Atmel($tandard 1 PGAR41 -40/+85 25 Internal
TS68EN360MR25L Atmel(Standard | PGAEll -55/+125 25 Internal
TS68EN360VA25L AtmelStandard ‘ CERQUADI240 -40/+85 25 Internal
TS68EN360MA25L AtmellStandard CERQUADI[240 -55/+125 25 Internal
TS68EN360VR33L Atmel(Standard PGAR41 -40/+85 33 Internal
TS68EN360MR33L Atmel[Standard PGA[R241 -55/+125 33 Internal
TS68EN360VA33L Atmel[Standard CERQUAD[240 -40/+85 33 Internal
TS68EN360MA33L Atmel[Standard CERQUAD240 -55/+125 33 Internal

2113A-HIREL-03/02
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(TSX) TS6BEN360 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/7 = According to MIL-STD883
1= Hot solder dip (for PGA - On request) D/T = Standard + Burn in

80 TS 6 8 N3 O/ 00000000
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