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Features

e CPU32+[Processor[(4.5MIPS[at[25MHz)
— 32-bitVersion0ffhelCPU32[Corel(Fully[Compatiblewith The[CPU32)
— BackgroundDebugMode
— Byte-misaligned[Addressing
Updo32-bitataBus{DynamicBusiSizingforB@AndA6MIits)
Updo@2[Addressillines[(Atleast28[Always[Available)
Completel$taticesign [((OER25MHz[Operation)
SlaveModefoDisable[CPU32+[{AllowsWselith(External[Processors)
— Multiple[QUICCs[CanBhare@nel$ystemBus{OneMaster)
— TS68040[CompanionModelAllowsQUICCHobe@TS68040[CompanionChipandO
IntelligentPeripheral {22MIPS[at25MHz)
— PeripheralDeviceldf[TSPC603el(seeC415/Dnote)
* FourlGeneral-purposelTimers
— Superset@f[MC68302[Timers
— Four@6-bit@imersOrdwo32-bitTimers
— Gate[Mode[Can[Enable/Disable[Counting
TwollndependentDMAS{IDMAS)
System(Ihtegrationodule{SIM60)
CommunicationsProcessorModule{ICPM)
FourBaudRate[Generators
Four3CCs[{(Ethernet/IEEEB02.3[Optional[@n[$CC1-Fulll10MbpsBupport)
TwolSMC
Ve EF5VEB%O
fax E25MHz@NdB3MHz
Military MemperaturelRange:55°CE O &EF125°C
PpEO.40WAtR25MHz;[5.25V
M2W[AtEB3MHz;[3.25V

Description

The[TS68EN360[QUadIntegrated[Communication[ControllerQUICC ™)lis[@Nersatile
one-chiplihtegratedmicroprocessorlandperipheralldombinationfhatl¢anbellisedlin(a
varietyloflcontroller@pplications.dt[particularlyl@xcelsihléommunications[activities.
The[@QUICCHpronouncedquick”)[¢anbeldescribed@aslahext-generation[TS68302
withlhigher(performancelin(all@reas(ofldeviceldperation,ihcreasedflexibility,[major
extensions(ih[@apability,[@ndhigherlihtegration.[TheermHquad’comesfromlthefact
thatltherelarefourlSeriallcommunicationsldontrollers({SCCs)lon(theldevice;however,
therel@relactually[Seven(Seriallchannels:[four[SCCs,iwol[Serialllnanagementldontrol-
lers[{SMCs),[@nd[@ne(Seriallperipherallihterface(SPI).

Screening/Quality
This[productlishanufacturedihfulll@domplianceWith:
«  MIL-STD-883[{classB)

*  QML[class@)
e orlaccordingblAtmellStandards

ATMEL
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R suffix
PGA 241
Ceramic Pin Grid Array Cavity Up

Introduction

ATMEL

A suffix
CERQUAD 240
Ceramic Leaded Chip Carrier Cavity Down

QUICCIArchitecture The[@QUICCIisB2-bit¢ontrollerfhatlis@nextensionofdtheriembers6fthe TS68300
Overview family.likedthermembersofithe T S68300Family, The[@QUICCIOhcorporateshelinter-
moduleBus{IMB).[TheIS68302[lis@nException,having@nB8000MDusOnichip.[TheIMB
provides@ldommonlinterfaceorllnodulesofihe T S68300Family, iwhich@llowslihe
developmentofihewldevicesnorelquicklybyllisinghedibraryofféxistingnodules.
AlthoughliheIMBdefinition[always[included@noptionfor@non-chip32-bitbus,fhe
QUICCIishefirstldeviceblimplementihis@ption.

ThelQUICCIis[dompriseddfithreelmodules:fhe[CPU32+[dore,fheFIM60,[@ndthe[CPM.
Eachlmoduletilizesihel32-bitIMB.

TheTS68EN360[QUICCDlockidiagramlisShownlhFigurell.

Figurel.MQUICCBIlock@Diagram
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PinfAssignments

Figure2.[R41-leadPin(Grid[Array[((PGA)
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Figure3.1R40-lead[Cerquad
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SignallDescription

FunctionalSignal[Group

Figure[4.MQUICCFunctional$ignalGroups

RXD1/PAO
TXD1/PAL

RXD2/PA2
TXD2/PA3

L1TXDB/RXD3/PA4
L1RXDB/TXD3/PA5

L1TXDA/RXD4/PA6
L1RXDA/TXDA4/PA7

TIMERs/SCCs/SIs/CLO
TIN1/LIRCLKA/BRGO1/CLK1/PA8
BRGCLK1/TOUT1/CLK2/PA9

TIN2/LITCLKA/BRGO2/CLK3/PA10
TOUT2/CLK4/PALL
TIN3/BRGOS3/CLK5/PA12
BRGCLK2/L1IRCLKB/TOUT3/CLK6/PA13
TIN4/BRGO4/CLK7/PA14
L1TCLKB/TOUT4/CLK8/PA15

PORT B (PIP)

RRJICT1/SPISEL/PBO
RSTRT2/SPICLK/PB1
RRICT2/SPIMOSI(SPITXD)/PB2
BRGO4/SPIMISO(SPIRXD)/PB3
DREQ1/BRGO1/PB4
DACK1/BRGO2/PB5
DONE1/SMTXD1/PB6
DONE2/SMRXD1/PB7
DREQ2/SMSYN1/PB8
DACK2/SMSYN2/PB9
L1CLKOB/SMTXD2/PB10
L1CLKOA/SMRXD2/PB11
L1ST1/RTS1/PB12
L1ST2/RTS2/PB13
L1ST3/LIRQB/RTS3/PB14
L1ST4/LIRQA/RTS4/PB15
STRBO/BRGO3/PB16
STRBI/RSTRT1/PB17

PORT C (INTERRUPT PARALLEL 1/0)

L1STL/RTS1/PCO
L1ST2/RTS2/PC1
L1ST3/LIRQB/RTS3/PC2
L1ST4/L1IRQA/RTSA4/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

2113A-HIREL-03/02

PORTA

-
-

CKs/BRG

g
P
P
P

Quicc
TS68360
240 PINS

ADDRESS BUS
A27+A0

> A31:A28/WEO:WE3

FC2FCOITM2TMO
-t FC3ITTO
DATA BUS

> D31:D16
> D15:D0

PRTY1+PRTY2/[OUT1+10UT2
|<t— g PRTY2/IOUTO/RQOUT
|~——B= PRTY3/16BM

BUS CONTROL

—P= S|Z0

- Siz1

|~-t—— = DSACKO/TBI
|~at— = DSACKI/TA
- RW

——B AS

leg—p DS/TTL
= OE/AMUX

BUS ARBITRATION
|t RMC/CONFIGO/LOCK
~——® BR

r—® BG

|~<et— = BGACK/BB
r<@—® BCLRO/CONFIG1/RAS2DD

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

INTERRUPT CONTROL
|t p» IRQI/OUTORQOUT
lett— P IRQ4/OUT1
l<g— P IRQ6/0UT2
] 1RQ2357
|~s— AVEC/IACK5/AVECO

MEMORY CONTROLLER
> CS6+CSO/RAS6:RASO
B CSIRAST/IACKY

[ > CAS3:CASO/IACK63.2,1

~——— TRIS/TS
|~ai— B BKPT/BKPTO/DSCLK
|~ FREEZE/CONFIG2/MBARE
|~ IPIPE1/RASIDD/BCLRI
| g IPIPEO/BADDZIDSO
l«@— g FETCH/BADD3/DSI
-—— TCK

|—— TMS

|— DI

——®= TDO

|——— TRST

— = XTAL
—— EXTAL
——— XFC
~———— MODCK1+MODCKO
—— B CLKO2+CLKO1

ATMEL
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Signallhdex
Table.IBystemBusBignallhdex{NormalDperation)
[Group Signallame Mnemonic Function
Address AddressBus A27-A0 Lower[27 bitslofladdressbus.[{l/O)
AddressBus/Byte[Write A31-A28 UpperfourbitsiofladdressBus({l/O),0rbytewrite[@nabled
Enables WE3-WEO signals[{O){or[Aaccessesibl@xternallhemoryorperipherals.
Function[Codes FC3-FCO Identifiesfhe[processor(Statelandfheladdress[Spaceldfithe
currentus(Bycle.[{l/O)
Data DataBus[31[16 D31-D16 Upper6-bit[databususedibiransferbyte0riwordldata.
Used[ih[16-bitusthode.[{l/O)
DataBus15[E0 D15-DO Lower[6-bitldatabususedibiransfer3-bytelorlong-wordd
data.[{l/O)
Notsedih16-bitDusinode.
Parity Parity2E0 PRTY2-PRTYO Parity(SignalsforMyterites/readsfrom/toléxternallhemory
module.[{l/O)
Parity3/16BM PRTY3/16BM ParitySignalsforbyte Writes/readsfrom/to@xternalmemory
moduleldrldefines16-bitlbusimode.{l/O)
Parity[Error PERR Indicates@[paritylerrorlduring@feadldycle.{O)
MemoryO Chip3elect [ EnablesperipheralsiorlDRAMs@tlprogrammedaddresses]
Controller Row[Address(Select RAS7 (O)orhnterruptlevelZAcknowledgeline.O)
InterruptfAcknowledgel IACK7
Chip[$elect®-0 CS6-CS0 Enablesiperipherals@rlDRAMs[at[programmed[addresses.[]
Row[Address[Select®-0 RAS6-RASO (e)]
Column[Address(Select CAS3-CAS0/ DRAMIdolumn(@ddress(Select@rlihterruptievel@cknowledgel
3E@/InterruptO IACKS,3,2,1 lines.{O)
Acknowledge(1,2,(3,[6
Bus[Arbitration | Bus[Request BR Indicatesfhat[@an[@xternalldeviceequiresBushastership.[{l)
Bus[Grant BG Indicatesfhatheldurrentbus@yclelisdomplete@ndihel
QUICCIhasl(relinquishedfheBus.[{O)
Bus[Grand[Acknowledge BGACK Indicatesfhat@anléxternalldevicebasl@ssumedbus]
mastership.[{)0
Read-Modify-Write[CycleO RMC IdentifiesfheDusldyclel@spartiofaninhdivisibled
Initial[Configuration©® CONFIGO read-modify-write[0peration[{l/O)@rlihitial [ QUICCO
configuration(Select.[{l)
Bus[Clear@ut/Initial(] BCLRO/CONFIG1/0 | Indicatesfhat@nlihternalldevicelfequiresihel@xternalus]
Configuration1/Row RAS2DD (Open-Drain[@)@rlihitial QUICCGonfigurationiSelect{l)dr0
Address[$elect20 row[Address(Select2[double-driveButput.O)
Double-Drive

2113A-HIREL-03/02
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Table.IBystemBusBignallhdex{NormalDperation){Continued)

[Group Signallame Mnemonic Function
Bus[Control Dataland[$ized DSACKI1EDSACKO | Provideslasynchronousldatalfransferl@acknowledgement@ndl
Acknowledge dynamicbus[Sizing[open-drain@ObutldrivenhighbeforeO
three-stated).
Address[3trobe AS Indicatesfhat[aNalidiaddresslisBnfheladdressbus.[{l/O)
DatalS$trobe DS During@fead@ycle,DShhdicatesfhat@nexternaldevice]
should[placeValididataldnithedataBus. Duringl@aidrite(dycle,[]
DSlihdicatesthatalid[datalis[onfheldata@us.{l/O)
Size S1Z1-S1z0 Indicatesfhe@umber@fBytesiemainingibBbefransferredior
thisidycle.[{l/O)
Read/Write RIW Indicates(fheldirectiondfldatafransferioniheDus.{l/O)
OutputEnable[AddressO OE/AMUX Activelduring@fead(@yclelihdicatesfhat@n@éxternalldevice
Multiplex shouldplaceNalidldatal@dnfhedatalus{O)Griprovides@l
strobefor[eéxternal@ddressmultiplexingihDRAM[AccessesU
iflinternalultiplexinglisMotused.{O)
InterruptC InterruptRequestO IRQ7-IRQ1 Provides[éxternallihterruptfequestsibihe[CPU32+[at0
Control Level 7-1 prioritydevels[7-1.[{)
Autovector/Interruptd AVEC/IACK5 Autovectorfequestlduring[@nlihterruptlacknowledgelgdycle[
Acknowledge® (open-drainfO)drlinterruptlevelB@cknowledgeline. {O)
SystemO SoftlReset RESETS Soft[Systemreset.[fopen-drainl/O)
Control HardReset RESETH Hard8System(feset.[{lopen-drain/O)
Halt HALT Suspends(éxternalus@ctivity.[{open-drain/O)
Busl[Error BERR Indicates@n[@rroneousbus@perationlisbeing@ttempted.
(open-drainO)
Clock@ndTest | System[Clock@ut1 CLKO1 InternalSystem(dlockdutputl.{O)
System[Clock@ut2 CLKO2 InternalSystemldlockdutput2Emormally2xICLKO1.[{O)
Crystall@scillator EXTAL,XTAL Connections[or@nleéxternalldrystaliothelihternal@scillator]
circuit. EXTALL),XTALIO).
External(Filter[Capacitor XFC Connection[pinfor@néxternalldapacitoribfilterfheldircuitdf]
the[PLL.[l)
ClockModelSelect[1-0 MODCK1-MODCKO | SelectslihelSourceldflthelihternallSystem(dlock.[(l)[(THESED
PINSISHOULDMNOTMBESBETITOMDO
InstructionFetch/O IFETCH/DSI IndicatesiWwhenihe[CPU32+[is[performing@nihstruction]
Development[Seriallhput word(prefetchO)Grlihputfbfhe CPU32+MBackgroundidebug
mode.[(l)
InstructionPipe0/O] IPIPEO/DSO Usedb[rackhovement@fiwordsihroughlfhelihstructiond
Development[Serial(l pipeline{O)@rdutputfromihe[CPU32+Mackgroundidebug
Output mode.[{O)
InstructionPipe1/Rowl] IPIPE1/RAS1DD Used(brackovementdfiwordsthroughihelihstruction
Address[Select10 pipeline[{O),drlaow@ddress(Select1“double-drive”dutput
Double-Drive (O).
Breakpoint/Developmentd BKPT/DSCLK Signals@hardwareDreakpointiofhe[QUICC{open-drain
SeriallClock I/0),@rdlockiSignalforl@PU32+Backgrounddebughode({).O]
Freeze/Initiald FREEZE/CONFIG2 Indicatesthatihe[CPU32+Maslacknowledged@breakpoint
Configuration2 (O),drlihitiall@QUICCdonfigurationiSelectl).

2113A-HIREL-03/02
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Table.IBystemBusBignallhdex{NormalDperation){Continued)

[Group SignalMame Mnemonic Function
Clocki@nd@est| Three-State TRIS Usedlblihree-state@llpinsiflQUICCIisdonfigured@sal
(Cont’d) master.[Always[Sampled@xceptlduringSystemdeset.[{l)
Test[Clock TCK Provides(@glockforiBcanfestlbgic.{l)
TestMode[Select TMS Controls[festinodedperations.[{l)
TestDatalh TDI Serialfestlihstructions[@andiestldatalSignal.[{l)
TestDatalOut TDO Seriallfestlihstructions[@ndiestldatalSignal.[{O)
TestReset TRST Provides[@nlasynchronous(fesetibihelfestdontroller.[{l)
Power Clock[3ynthesizerPower VCCSYN PowerSupplyibihePLL[6ffheldlockiSynthesizer.
Clocki3ynthesizerGround GNDSYN GroundSupplyoihePLLbffheGlockSynthesizer.
Clock@utPower VCCCLK PowerSupplyoélockdutpins.
Clock@utGround GNDCLK Ground[Supply{oldlock@utlpins.
SpeciallGround1 GNDS1 SpeciallgroundforfastfACHimingondertainS8ystembus
signals.
SpeciallGround2 GNDS2 SpeciallgroundforfastACHimingondertainSystembus
signals.
SystemPowerSupply@nd VCC,[GND PowerSupply@ndfeturnibihe[@QUICC.
Return
-- No[Connect NC4-NC1 Fourdo-connectlpins.

Note: 1. I[denoteslihput,[Oldenotesutputl@nd/Olislihput/output.

8 TS 8 N 360 1500000000
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Table2.[Peripherals[Signallhdex

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

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

RequestfoSend RTS4-RTS1 RequestfoSendButputsihdicatefhatfhe $CClisTeadyfol
transmitldata.[{O)

Clearib[$end CTS4-CTS1 ClearibSendlhputslindicatefbfhe[$CClihatldatall
transmission(thaybegin.[{l)

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

Receivel$tart RSTRT1 ThislButputfrom3CCLlldentifiesihelStartidfldeceiveframe.O
Canbellisedby@nEthernetlCAMbperformladdressO]
matching.[(O)

ReceiveReject RRJCT1 Thislihputfo[$CC1lallowsAICAMIbTejectthe@urrent]
Ethernetframe(afteritldeterminesiheframe@ddressididnotd
match. )

Clocks CLK8-CLK1 InputldlocksioiheFCCs,[$CMs, 3], [andfheBaudfate ]
generators.[{l)

IDMA DMARequest DREQ2-DREQ1 Alfequest({input)fbAnIDMAGhannelfbStart@nIDMAL
transfer.[{l)

DMA[Acknowledge DACK2-DACK1 Anfacknowledgement({output)ByfheIDMAGhatlanIDMAO
transfer(is
(ih(progress.{O)

DMAMDone DONE2-DONE1 AlbidirectionalBignalfhatlihdicatesthelastIDMAfransferih ]
alblockofldata.[{l/O)

TIMER Timer[Gate TGATE2-TGATEL1 Anlihputblafimerihatl@nables/disablesiheldounting]
function.[(l)

Timerhput TIN4-TIN1 Timeldeferencelihputibihefimerihat@llowsitfofunction@sC
aldounter.[{l)

Timer[@utput TOUT4-TOUT1 Outputaveform{pulsedribggle) fromthefimer@s@besults
offaeferenceNalueeingfeached.{O)

SPI SPIMasterIn[Slave@ut SPIMISO Serialldatalihputibfhe$PIhaster((); SerialldataldutputfromO
ani$PIslave.[O)

SPIMaster@utlSlaveln SPIMOSI Serialldataoutputfromihe[$PIMhaster{O);Seriall[datalihputd
tolan[3PISlave.[{)

SPIClock SPICLK Outputldlockfromihe[$PIMhaster{O);ihputldlockibtheSPI0
slave.[l)

SPI3elect SPISEL SPISlavelSelectlihput.[{l)

SMC SMCIReceivelData SMRXD2-SMRXD1 SerialldatalihputfofheSMCs.[{l)

SMCOransmitData SMTXD2-SMTXD1 Serialldatadutputfromihe[SMCs.{O)

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

2113A-HIREL-03/02
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Table2.0PeripheralsBignallhdex{Continued)

Group Signallame Mnemonic Function
Sl Sl[ReceiveData L1RXDA,L1RXDB Seriallihputibfhefimeldivisionultiplexed[TDM)dhannellAO
orléhannelB.
Sl ransmitData L1TXDA,I1TXDB Seriall@utputfromiheTDMGhannelABrichannelB.
SIReceivelClock L1RCLKA,M1RCLKB | InputeceiveldlockioTDM@hannellAdridhannelB.
Sl ransmit[Clock L1ITCLKA,M1TCLKB | Inputfransmitl@dlockioTDM@hannellAdrichannel.
SlTransmitl$ynclFignals LITSYNCAO InputransmitldatalSync(Signal@o[TDMIdhannellAGrO
LITSYNCB channel B.
SlReceiveBynclSignals LIRSYNCAO InputeceiveldataSynciSignalibTDMGhannellAord
L1IRSYNCB channel B.
IDLOnhterfaceRequest L1RQA,MI1RQB IDLlihterfaceequestioiransmitidntheD¢hannel.[Output
from{hel3l.
SIOutput[CTlock L1CLKOA,L1CLKOB | OutputiSerialldatalfatec¢lock.[Canldutput@ldataateldlock]
whenffhelihputl@dlocklis2xfheldatalrate.
SlDatal$trobes L1ST4-L1ST1 SerialldatalStrobe[dutputsidanbelusediblgateldlocksiol]
externalldeviceshatldoMothavel@Built-infimeSlotl@ssignerd
(TSA).
BRG BaudRate[Generator[] BRGO4-BRGO1 Baud(rateldenerator(@utputldlockldllowsBaudatedenerator]
Out 4-1 tobelused@xternally.
BRG[hput[Clock CLK2,[CLK6 BaudatelgeneratorlihputlélockfromiwhichBRGWilllderive
theDaudrates.
PIP PortB[15-0 PB15-BPO PIPDatallOMPins.
Strobe[Out STRBO ThislihputdausesihePIPButputldataibbeplaceddnihe
PIP[datalpins.
Strobe(lh STRBI Thislihputdauses(dataldnihePIPdatapinsibBelatched by
thePIP@slihputdata.
SDMA SDMAIAcknowledgel2-1 SDACK2-SDACK1 SDMAGutputSignalsiiisedihRISCeceiverbmark(fieldsih[]
theEthernetleceiveframe.

Sco pe Thisldrawing[describesiheS$pecificlequirementsorihemnicrocontroller[T S68EN360
25[MHz[@ANdB3MHzOncompliancevithMIL-STD-883[¢lass[Blor[Atmel$tandard
screening.

Applicablel

Documents

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

2. MIL-PRF-38535:[generallSpecificationsioricrocircuits.
3. DESC[HE962-SMD-97607
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Requirements

General

Design@nd[Construction

TerminallConnections
LeadMaterial[and[Finish

Package

Electrical
Characteristics

This[microcircuitsf@relinf@ccordanceWithfthe@pplicableldocumentl@andlas$pecified
herein.

Depending@nihelpackage,fhelferminalléonnectionsishallbelasShownlih[Figure2@nd
Figure(3.

Lead[inateriall@nd(finish(shallbelasSpecifiedinMIL-STD-883[{seelénclosed@Ordering
Information”@n(page(79).

Thelinacrocircuitsf@re(packagedlin(hermeticallySealed¢eramicpackageshivhich@re
conform(bléaseoutlines[OfMIL-STD-1835dr(@s[{ollow:

e PGADutiSeeR41-pinFPGA”Onpagel{7
e CERQUAD

Thelpreciseltaseloutlineslareldescribed@tEhelendloffhelSpecification{“Package
MechanicalData”[0n[page7)[@ndlihtoMIL-STD-1835.

Table[3.[AbsoluteMaximumRatings

Rating Symbol Value Unit
SupplyWoltage®™® Vee -0.30b#6.5 \Y
InputVoltage®™® Vin -0.3[b#6.5 Y
Storage[Temperature[Range Tste -55[ib[+150 °C

Note:  Thisldevicel¢ontainsprotectiveleircuitryfagainstidamage[dueohighStaticivoltageslorlélectricalfields; however, [tlsAdvised
thatmormalprecautionsbefakenfolavoidlapplicationofany¥oltageshigherhaninaximum-ratedoltages(folthishigh-imped-
ancelgircuit. Reliability[@floperationis@énhancedliflunusedlihputslarefiedfo@nlappropriatebgicioltagelevelle.g.,[@ither[GND

orVpp)-

Notes: 1. PermanentldamageltanCoccurliffimaximumitatingsfarel&xceeded.(ExposurefoVoltagesforlturrentslin[éxcesslbf(fecom-
mendedvaluesCaffectsCdevicelteliability. [(DevicelmodulesCmayChot[operateChormallyCwhile[beingCexposediolklectrical

extremes.

2. AlthoughlSections[dffheldeviceldontain@ircuitryoprotectiagainstiddamagefromhighiStatichloltagesorlélectricalfields,fake
normallprecautionsib@void@éxposureibioltageshigherfhanhaximum-rated¥oltages.

3. ThelSupplyoltagelVMustStarti@nd(festartfrom0.0V;Btherwise, the360WillDotlGomeButdfidesetproperly.Unless(other-
wise[Stated, @llIvoltages(arelfeferencedbihefeferenceferminal.

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

ATMEL

Symbol Parameter Min. Typ. Max. Unit
Vee SupplyVoltage[Range +4.75 +5.25 \Y
V. Logiclow[leveldhputVoltage[Range GND +0.8 \%
Vig LogicHighdlevelOhputWoltage[Range +2.0 Ve \Y
Tease OperatingTemperature -55 +125 °C
Von Highlevel@utputVoltage +2.4 \Y
foys System[Frequency (For25MMHzNersion) 25 MHz
(For(33MHzersion) 33 MHz
Table[5.0Thermal[Characteristics
Symbol Parameter Value Unit
6;c ThermalResistanceHJunctionib[Case 240-pin[Cerquad 2 i
241-pinPGA 7 o
6;n ThermalResistanceZJunctionb[Ambient 240-pin[Cerquad 27.4 .
241-pin(PGA 22.8 o

Powerl[Considerations

12

TJEHAEmPDDBJA)

Png\/DDEI IDD)E"[E)I/O
Wherel[P,qishelpowerldissipationon(pins.

where:

TpE[AmbientTemperature,[ICH

O,,F[PackageThermalResistance,

Junction-to-Ambient, [C/W

I:)D|§|:E:’INTB-IZE:’QO

PintF IV e, Watts-chiphternalPower

(1)

Thelaveragelchip-junctionfemperature, [T ;,ih(@C[danbedbtainedfrom:
T,7OAE0Pp - O54)

P o7 PowerDissipation@nhputl@nd@utputPins-UserDetermined

For(ostlapplications, P, &[0.3P \r[@nddanbeMeglected.

Anlapproximatefelationshipbetween[P[@nd T, {if P, isMeglected)is:
PpoEKEFT,F273°C)

SolvingEquations[{1)@And(R)ForKIgives:

KEP (T, F273°C) O, [P,

whereKlik@ldonstantpertaining@ofheparticularpart. [KdaneldeterminedfromEqua-
tion[(3) My neasuringP{atdhermall@quilibrium)fora&now(T ,. Wsingfhisalue BfK,
thelNaluesof(P,[@And(T,;[canbedbtaineddySolving[Equations{1)@nd{(2)[terativelyfor

anyMalueof(T ,.

()

©)

TS 8 N 360 1500000000
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Mechanicall@and Thelnicrocircuits$hallineet[allnechanical@nvironmental@equirements[ofl@ither
Environment MIL-STD-883[{brldlassBldevicesorforlAtmelStandardiScreening.
Marking Theldocumentiwherel@reldefinedfhearking@relitentifiedinhefelated@eferenceldoc-

uments.Eachmicrocircuitlarellegibleandpermanentlymarkedwithihefollowing
information@sinimum:

¢ Atmelllbgo

e Manufacturer’'s(partibumber
« Class[Bldentification

« Date-codedflihspection(lbt
« ESDldentifierfiflavailable

e Countryoflthanufacturing

Quality[Conformancell

Inspection

DESC/MIL-STD-883 Isfih&ccordancevithMIL-M-38535@EndMethod 3005 0fMIL-STD-883.[GroupARnd B
inspectionslareperformeddonléachproductionbt.[Group[CandDlinspectionsareper-
formedon@[periodicalBasis.

Electricall

Characteristics

GenerallRequirements Alllstaticlanddynamic(@lectricall@haracteristics[Specifiedfbrlihspectionpurposeslandihe
relevantimeasurement[@onditions(arelgivenbelow:

* Staticlélectricall@haracteristics{orfhelélectricalltariants
* Dynamiclelectricall@haracteristicsfor[TS68EN360
(25MHz,[33MMHZz)

For(staticl¢haracteristics,destinethodseferoIECT48-2nethodhumber,ivhere
existing.O

Forldynamicl¢haracteristics,estinethodsieferfol¢lause[Static[Characteristics”on
page4iofihisiSpecification.

ATMEL i
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Static[Characteristics

ATMEL

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

Characteristic Symbol Min. Max. Unit
InputMighVoltage [{lexceptEXTAL) Viy 2.0 Vee \%
InputMowVoltagel(5VPart) Vi GND 0.8 \%
InputllowVoltagel(PartOnly;[PA8-15,[PB1,[PC5,[PC7,[TCK) V. GND 0.5 \Y
InputlowVoltage[PartOnly;[AllOtherPins) V. GND 0.8 \%
EXTALhput®ighVoltage Vine 0.8*(Vee) | V0.3 Y
Undershoot - - -0.8 \Y
Inputleakage[Current[{AllThputOnly®inséxceptfordMS,TDIANdTRST)O .
S lin -2.5 2.5 MA
Vin =[0/5V
Hi-Z[{Off-State) Lleakage [Current{AllNoncrystal[Outputs[and IYOPins[eéxcept | 25 25 A
TMS,TDI@ANdTRST)VinZ0/5V 0z ' ' H
SignallowhputCurrentV, F0.8VITMS,ODIANdTRSTRinsOnly) I -0.5 0.5 mA
SignalHighOhputCurrentV,,EF2.0VITMS,OIDI@ANdTRSTPinsOnly) Iy -0.5 0.5 mA
Output®ighWoltage
loyEE0.8MA, [V [FB.75V Vou 2.4 - v
AllNoncrystal[@utputsExcept@penDrainPins
OutputTowVoltage
IOLEQ.Om]A,EDLK01-2,IZE:REEZE,[[PIPEO-I,[IFETCH,[BKPTO 0.5
lo. B[3.2A, [A31-A0,[D31-DO, FC3-0,3120-1,[PAO0, 2, (4,6, [8-15, [PBO-5,0 0.5
PB8-17,[PC0-11,0DO,[PERR,[PRTY0-3,[IOUT0-2,[AVECO, [AS,[CAS3-0,0 Vv Vv
BLCRO,[RASO-7 oL )
loL Z3.30A,[DSACKO-1,[R/W, DS, [OE,[RMC, BG,[BGACK,[BERR 0.5
lo ETMA,[TXD1-4 0.5
loLZB.90nA, [PB6,PB7,[HALT,[RESET, BR{(Output) 0.5
Input[Capacitance .
- 2 F
AllIIOMPins Cin 0 P
Load[Capacitancel(exceptCLKO1-2) CL - 100 pF
Load[Capacitance[{[CLKO1-2) C.e 50 pF
Power Vee 4.75 5.25 v

Dynamic[Characteristics

ThelACSpecificationspresented@onsistlofloutputldelays,ihputSetuplandholddimes,
andSignal8kewlfimes.[AllSignals[areSpecifiedelativefolan@ppropriate[@édgeldffhe
clock@ndlpossiblyfbldneldrnorelotherSignals.

Thelheasurementofithe(AC[Specificationslis[definedbyfheWaveformsShownlih[Figure
5.TolfestfheparametersiguaranteedbylAtmelihputsihustbBeldriveniofheoltagelev-
els[8pecifiedlinfhefigure.@utputslareSpecifiedWwithminimum@nd/ornaximumdimits,
as(appropriate,[@nd@arelineasured@asShown.Inputs@re3pecifiedWithminimumSetup
andholddimes[@ndlaremeasuredlasiShown.Finally,fheeasurementfor8ignal-to-sig-
nallSpecifications@relShown.

NotelfhatfhefestingdevelsisedfoNerifyldonformancefofheACSpecificationsdonot
affectlthelguaranteedDCloperationloffheldevicel@s$pecifiedlinheDClelectrical
characteristics.

14 TS 6 8 E N3 60 10—
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Figure®.DrivelllevelsiandTestPoints[For[ACSpecifications

CLKOUT

outpuTs(?

ouTpuTS(®)

INPUTS(3)

INPUTS(4)

ALL SIGNALS()

Notes:

TS68EN360

2.0V / l& 2.0V
0.8V \__ 08V
<——A
—> B |
2.0V 2.0V
VALID VALID
n n+1 E—— A —>
OUTPUT M ooy 0gy OUTPUT
r
VALD 2OV 20V D
OUTPUT n el
08V N oy OUTPUT
C—><<—0D
2.0V VALD 2.0V W
0.8V INPUT 0.8V
C—><<—1D
DRIVE
2.0V VALD TO 2.4V
INPUT
0.8v < DRIE
TO 0.5V
/- 2.0V
N 0.8V

< EFE——>
< F—>

2.0V

0.8V

. Thisoutputfiminglis@pplicablefolalllparametersiSpecifiedfelativebihelfisinglédgedfitheldlock.

. Thisoutputfiminglis@pplicablefolalllparametersiSpecifiedelativefoihefalling[@dge0ffhedlock.

. ThislihputiminglislapplicableiolalllparametersSpecifiedfelative fbfhe[alling@édgeldfithe [Glock.
. Thisfiminglis@pplicableiolalliparametersiSpecifiedfelativefbiheldssertion/negation[éflanother(Signal.0

Legend:

a)MaximumdutputldelaySpecification.
b)Minimum@utputholdiime.
¢)MinimumlhputSetupfimelSpecification.
d)MinimumlhputholddimeSpecification.
e)BignalivalidibSignalivalidSpecification{{maximumGrminimum).
f)Bignallvalidfo(SignallihvalidSpecificationmaximumorinimum).
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ATMEL

AC[PowerDissipation

Table®.0Typical[CurrentDrain

System[Clockd| BRGCLKI[ClockO| SyncCLKI[ClockO
Modelof[Operation Symbol Frequency Frequency Frequency Typ Unit
Normalode(ReviAWYandRevB®) Iop 25MHz 25MHz 25[MHz 250 mA
NormalMode[RevC® @ndMNewer) Iop 25[MHz 25[MHz 25[MHz 237 mA
NormalMode oo 33[MHz 33[MHz 33[MHz 327 mA
LowPowerMode Iopse Divideby2 Divideby[16 Divide[by[2 150 mA
12.5MHz 1.56[MHz 12.5[MHz
LowPowerMode Iopse Divide(by(4 Divide[by[16 Divideby(4 85 mA
6.25[MHz 1.56[MHz 6.25[MHz
LowPowerMode Iopse Divideby[16 Divideby[16 Divide(by(4 35 mA
1.56MHz 1.56[MHz 6.25[MHz
LowPowerMode Iopse Divide[by[256 Divideby[16 Divideby(4 20 mA
97.6[KHz 1.56[MHz 6.25[MHz
Low[PowerMode lobse DivideDy256 Divideby®64 Divideby®64 13 mA
97.6[kRHz 390[kHz 390[kHz
LowPower$topVCOIDff* lopsp 0.5 mA
PLL[Supply[Current
PLLDisabled looPD TBD
PLL[Enabled loope TBD
Notes: 1. Rev[Alhaskis[C63T
2. RevBhasks@re[C69T@ANIEF35G
3. Current[Rev[Chasks@re[E63C, E68CEANdEF15W
4. EXTAL[requencylis32[kHz
AlllheasurementswerelfakenWwithonly[CLKO1[énabled, V- Z[5.0V,V, FOVEANIY L FV ¢
Table.IMaximumPowerDissipation
System[Frequency Vee Max[Pp Unit Mask
25[MHz 5.25V 1.80 w REVAMandREVB®
25[MHz 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. RevBhasks@re[C69T@ANIEF35G
3. CurrentRev[CMasks(are[E63C,[E68CANdEF15W
16 TS6SEN360 m———
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ACIElectricallSpecificationsControlTiming
GNDEDWNdc, T FE5500F125°C.[ThelelectricalSpecificationslihthisldocumentlarepreliminary(See(Figure(8).

25[MHz 33.34[MHz
Number | Characteristic Symbol Min Max Min Max Unit
System[Frequency 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({oscillatorldisabled)or@fter] toi 2500 clks
changingheultiplicationfactorMF
CLKO1-2[Stability Dcik TBD TBD %
1 CLKO1[Period teye 40 - 30 - ns
1A EXTALDutyCycle,[MF tacyc 40 60 40 60 %
1C External[ClockhputPeriod texTeye 40 - 30 - ns
2,3 CLKO1[PulseWidth[{Measured[at[1.5V) tew1 19 - 14 - ns
2A,3A | CLKO2PulseWidth{Measured[at1.5V) tows 9.5 - 7 - ns
4, CLKO1RiselandFallTimes[{Full[drive) tom - 2 - 2 ns
4A,BA | CLKO2[Risel@ndFallTimes[{Fulldrive) tem - 2 - 1.6 ns
5B EXTALI[[CLKO1Skew-PLL@nabled (MF<[5) — a a ns
5C EXTALI0[CLKO2[Skew-PLLE@nabledMF<[35) texrp2 a a ns
5D CLKO1[b[CLKO2[Skew Atmelyy a a ns

Note: 1. Notelfhatfheinimum¥CO{requencylandihePLL[defaultivaluesiputiSomeestrictionsiontheminimumiSystemirequency.
ThelibllowingdalculationShouldbeWisedibldeterminefhelactualiralue forSpecificationsBB, 5CAndBD.
5B: 25[MHz0O £(0.9MsH0.25RK[{riseldime))[{(1.4Mms@ HiseZFRMns;1.9Ms[@[fiseZFM4ns)
33MHzO  +(0.5[s#0.25RX[riselfime))(1s[@ [seF2ns;1.5hs(@ [iseZ[4[Ds)
5C: 25/33MHz[H(2MsH0.25X[{risedime))[{2.5ns[@ MiseFRns;BMs@MiseF4Ms)
5D: 25MHz[0 +(3Ms*[0.5X[{riselfime))(4bs(@ [Hise=2Mns;BHs@MiseZ4Ms)
33MHzO +(2.5Ms#0.5X([(riseime))(3.5ns[@TseF[2ns;4.50s[@ [MiseF[4MS)

ATMEL v
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Figure[®.IClock[Timing

1C
EXTAL
(INPUT) ‘ / VOLTAGE MIDPOINT
G| |~ (D
-
CLKO1
(OUTPUT)

@» - <—@—><—@—>

CLKO2
(OUTPUT) |
7 7

«4’ 2A > < >@

External[Capacitor(ForPLL
GNDEDWdc, T [ZF550bF125°C.[ThelelectricalSpecificationslihfhis[documentarepreliminary.

Characteristic Symbol Min Max Unit
PLLExternalCapacitor[(XFCECCSYN) Cxrc

MF<B[(Recommendedalue MFXZ00pF)® MF340 MFX[480 pF
MF>[4[(Recommendedalue MFXB40pF)® MF380 MFR@70 pF

Note: 1. MF[multiplicationfactor.

Examples:

Notes: 1. MODCK1[pinZD,MFEAECXFCEZFME00pF

2. MODCK1pinE0,erystallis[32.768kHz{or(#.192[MHz), Onitial IMFE[401, Onitial GrequencyG-[13.14MHz, daterfonMF[is
changedib762ibSupport@frequency0f25MHz. MinimumCxFclis: 762X [B80ER289MF, Maximum(C,. [i5:[401XQ70E=[390
nF.[Thelfecommended(CxFcior25MHz[ik:[762X[B40EF[414HF.289MF K [CxFCcXBI0MFAnddlosero4d14mF.Thelproper
availablevaluefor[CxFciis390MF.0O

3. MODCKL1pinF,ErystallisCB2.768kHz{or(#4.192MHz),[nitial MFE[401, Dnitial Brequency (3[13.14[MHz, OaterfonMF[is
changedfo1017foSupportafrequency®f(33.34MHz. Minimum[CxFclik:[1017X[B80EF 386 MF, MaximumCXFclis: (401X
970390 F[>=[386MFCXFCXEBI0MF.Thelproperlavailabletaluefor[CxrFcis390MF.

4. In[@rderblgetigherfange,Bigheridrystalfrequencydanbelised{i.e. B0RHz),lhthisdase:0
Minimum[CxFclis: 667 R[B380EF253MF, MaximumTxFclis:[401XQ70ZFB90MF 386 MF < [CXFCXB390MF.

18 TS 6 8 =N 3 O/() 0000000
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Bus[Operation[ACTiming[$pecifications
GNDEDWdc, T FE5500F125°C.[ThelélectricalSpecificationslihthisldocumentlarepreliminary

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

Number | Characteristic Symbol Min Max Min Max Unit
6 CLKO1MighlfoAddress,FC,[$1Z,[RMCValid tenay 0 15 0 12 ns
6A CLKO1MlighfolAddressValid (GAMX[Z[1) tenay 0 20 0 15 ns
7 l(;l}.ge(()j:;[rllﬂ-lcigh[tbmddress,[I])ata,IFC,[SSIZ,[W[E-Iighﬂ teraz 0 40 0 30 ns
8 lCLK_Ol[E-Iigh[tbmddress,DData,[EC,SIZ,[WCD e > ) > ) ns

nvalid
9 %glszggg?s,[DS,@E,WVE,[[FETCH,[[MPE,D teren 3 20 3 15 ns
91O CLKO1Mowo[CSx/RASxAsserted teisa 4 16 4 12 ns
981D CLKO1Highfo[CSx/RASxAsserted tenea 4 16 4 12 ns
9A@0) | AS[p[DS[OrICSX/RASXOrOEAsserted(Read) tsrsa -6 6 -5.625 | 5.625 ns
9Cc@1Y) | AS[o[CSx/RASx[Asserted tsrea 14 26 9 21 ns
1q00 | Address,[FC,[SIZ,[RMC,Valid[AS, [CSX/RASX, ] ¢ 10 ) 8 ) ns
OE,[WE, [fand IDS[Read)Asserted AVSA

11AGD ﬁgg;isesdtﬁic,BIZ,M,NaIidEb@/mD e 30 ) 295 ) ns
12 a%(}g(ﬁglezvf:dms,[[DS,[G)E,NVE,[I]:ETCH,[[PIPE,[I feren 3 20 3 15 ns
12(18) CLKO1Mow[CSx/RASxMegated teisn 4 16 4 12 ns
12A1318) | C|KO1Mighfb[CSx/RASxMNegated tepen 4 16 4 12 ns
12B CShegatefbWENhegate[([CSNTQEZ) Atmelyy, 15 - 12 - ns
139 S aidAddess T w078 s
13A03) Sfr:jﬂ)&legated[fbmddress,[EC,BIZ,[mvaIidE(]AddressD tonm 30 i 225 i ns
141902 | AS [CSx,[DE, WE[{andDSRead)Width[Asserted towa 75 - 56.25 - ns
14CDA3) | CcsxmvidthAsserted tewa 35 - 26.25 - ns
14A DSWidthAssertedWrite) towaw 35 - 26.25 - ns
B CienedFatTeminatonTyce) | fww | 35 | - 225 - ns
14D13) | CSxWidthAsserted[FastTermination(Tycle) tewow 15 - 10 - ns
1530002 | AS S, [TSx,[DE,WEWidthMNegated toy 35 - 26.25 - ns
16 CLKO1Migh[olAS, DS, R/WHighImpedance tepsy - 40 - 30 ns
1742 AS, DS, [TSx,WEMegated foR/WIHigh tonRN 10 - 7.5 - ns
17A43) | CSxMNegatedTo[R/WHigh tenrN 30 - 22,5 - ns
18 CLKO1[MighoR/WIHigh tenrm 0 20 0 15 ns

2113A-HIREL-03/02
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Bus[Operation[ACTiming[$Specifications{Continued)

GNDEFDWdc, O -[FE550pH+125°C.[ThelélectricalSpecificationslihfhisldocument@repreliminary
(SeelFigure IbFigure23).

25[MHz 33.34[MHz
Number Characteristic Symbol Min Max Min Max Unit
20 CLKO1MighoR/WTLow terre 3 20 3 15 ns
2140 R/WIHighTolAS,[CSx,[DEAsserted trana 10 - 7.5 - ns
21A0Y | R/WIHighfolCSxAsserted traca 30 - - ns
22 R/WowoDSAsserted{\Write) trasa 47 - 36 - ns
23 CLKO1MHighbData-Out tehpo - 23 - 18 ns
23A CLKO1MHighibParityValid tenpy - 25 - 20 ns
23B ParityValidfo[CASTow toveL 3 - 3 - ns
2402) %-%,[E’arity-OutE_Valic_i[fb[l&le_gating[EdgeDfIA_S,D ) 10 ) 5 ) ns
CSx,WE, [FastTerminationWrite) DVASN
i | CSCSWENeInDu B0 | | x| . a5 | .|
25A3) g_izél;iﬁ?yt?gfﬁ?é?-om, [Parity-Outlhvalid{Data- ooy 35 ) - ) s
26 Data-Out,[Parity-OutValidfbDS[Asserted [Write) tovsa 10 - 7.5 - ns
2719 Data-In, [Parity-In[CLKO1Low[{Data-Setup) toicL 1 - 1 - ns
278" | Data-In,[Parity-InValid ®[CLKO1Mow(Data-Setup) toicL 20 - 15 - ns
27A I(_géfilérli?nlfé[)ﬁ-lALT,[BKPTllksserted[fb[G:LKOﬂIlOWD torieL 10 ) 75 ) ns
2519 Q_ié[;ﬁ?egatedﬁbmsml(x,[BERR,[HALTD oo 0 50 0 375 ns
29 DS,[TSx, Eﬂf MegatedbData-InParity-Indhvalid ) 0 ) 0 ) ns
(Data-In, Parity-InHold) SNDI
29A@ DS, [TSx,[DEMNegatedfoData-InHighlmpedance tshpr - 40 - 30 ns
30@ _(I_:Iérlfn(?nlgtlig\;]vt@lgl-lnotll]()j?ta-ln, (Parity-Inlhvalid{Fast[] toro, 10 i 75 i ns
30A® CLKO1Mow foData-InMighlmpedance teion - 60 - 45 ns
31009 | DSACKxAssertedbData-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 CLKO1MighioBGMegated telen - 20 22.5 15 ns
356 BRIAssertedfoBGAsserted (RMCMNotAsserted) tarAGA 1 - 1 - CLKO1
37 BGACKAssertedfo BGMNegated tsacn 1 25 1 25 CLKO1
39 BGWidthNegated ton 2 - 2 - CLKO1
39A BGWidthAsserted toa 1 - 1 - CLKO1
20 TS 6.8 2 1N 3 60 15—
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Bus[Operation[ACTiming[$Specifications{Continued)

GNDEFDWdc, O -[FE550pH+125°C.[ThelélectricalSpecificationslihfhisldocument@repreliminary

(SeelFigure IbFigure23).
25[MHz 33.34MHz
Number Characteristic Symbol Min Max Min Max Unit
46 R/WWidth[Asserted [(Write[dr[Read) trwa 100 - 75 - ns
46A EQZE)NidthIstsertedEGFastErerminationNVritelzer —_ 75 ) 56 ) ns
47A Asynchronous(Ihput$etupTime taisT 5 - 4 - ns
47B AsynchronousIhputHoldTime taHT 10 - 7.5 - ns
48 | DSACKxAsserted foBERR, HALTAsserted toasa - 30 - 225 ns
53 Data-Out,[Parity-OutBoldfrom[CLKO1High thocH 0 - 0 - ns
54 ICrillq_tlfe?j;Erl]i-lci(ga:]hDEb[I])at—Out,[E’arity-Out[IHighD teron i 20 i 15 ns
55 R/WIAssertedibDataBusImpedanceChange traDC 25 - 19 - ns
56 RESETPulseWidth[{Resetlnstruction) thrpw 512 - 512 - CLKO1
56A RESETPulseWidth[{InputfromExternalDevice) trpwi 20 - 20 - CLKO1
57 BERRMNegatedfo[HALTMNegated[(Return) tankN 0 - 0 - ns
58 Ecl)_VI:Ol[E-Iigh[fb[BERR,[ERESETS,[RESETH[IDriven[I o ) 30 26 ns
| CHOUmBETSDMNIvm e | 5o
588 t(;il__‘i;;)tizﬂ-ligh[f.b[EBERR,[IRESETS,[ERESETHD terrL ) 20 ) 15 ns
60 CLKO1M®ighfoBCLROAsserted tensea - 20 - 15 ns
61 CLKO1M®ighlfo[BCLROMegated tersen - 20 - 15 ns
62 BRISynchronous[SetupTime tarsu 5 - 3.75 - ns
63® BRISynchronousHoldTime tary 10 - 7.5 - ns
64 BGACK[Synchronous[SetupTime tsasy 5 - 3.75 - ns
65 BGACKISynchronousHoldTime tacH 10 - 7.5 - ns
66 BRILow[b[CLKO1Rising[Edge(040[Gomp.ode) terch 5 - 5 - ns
70 CLKO1lMowlbDataBusDriven[(Show[CTycle) tscLop 0 30 0 22.5 ns
71 Datal$etupTimeCLKO1Mow{ShowCTycle) tscips 10 - 7.5 - ns
72 DataMoldfromCLKO1Mow{ShowCTycle) tscLon 6 - 3.75 - ns
73 BKPTIhput$SetupTime taksT 10 - 7.5 - ns
74 BKPThputHoldTime tekuT 6 - 3.75 - ns
75 RESETH Mow[Tonfig2-0,MOD1-0,B16MValid tyst - 500 - 500 CLKO1
76 Config2-0 tyish 0 - 0 - ns
77 MOD1-0HoldTime, B16MHoldTime tvsh 10 - 10 - CLKO1
80 DSlIhput$etupTime thsisu 10 - 7.5 - ns
21
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ATMEL

Bus[Operation[ACTiming[$Specifications{Continued)
GNDEFDWdc, O -[FE550pH+125°C.[ThelélectricalSpecificationslihfhisldocument@repreliminary

(SeelFigure IbFigure23).
25[MHz 33.34IMHz
Number Characteristic Symbol Min Max Min Max Unit

81 DSlIhput®oldTime [ 6 - 3.75 - ns
82 DSCLCSetup(Time thscsu 10 - 7.5 - ns
83 DSCLCHoldTime tosch 6 - 3.75 - ns
84 DSOMDelayTime tosop tcy8+2 - tcy8+2 ns
85 DSCLKI[CTycle tosceve 2 - 2 - CLKO1
86 CLKO1MHighbFreezelAsserted terza 0 35 0 26.25 ns
87 CLKO1MHighfoFreezeMegated terzN 0 35 0 26.25 ns
88 CLKO1MighfoFETCHMighImpedance ties 0 35 0 26.25 ns
89 CLKO1MHighfIFETCHValid te 0 35 0 26.25 ns
90 CLKO1HighfbPERRAsserted terpa 0 20 0 15 ns
91 CLKO1Mighfo[PERRMNegated tenpn 0 20 0 15 ns
92 Vc[Ramp-UpTime[AtPower-On[Reset trviN 5 - 5 - ns

Notes: 1. AlACHminglsShownithfespectb0.8V@ndR2.0Vevelsinlessidtherwiseoted.

2. Thismumberl@anbeeducedfbBmslifStrobeshaveléquallbads.

3. Iffhultiple@hipSelects@rellised,fhe[CSxWidthDegated[(#15)@ppliesioihefimefromihehegationdfaheavilylbadeddhip
selectlfolthel@ssertion(oflalightlylbadedichipSelect.

4. Holddimes@areSpecifiediwithTespectfoDSorlCSxonAsynchronousfeadsandivithespecto[CLKO1[onFastermination
reads.Thelserisireebseléitherfold{fimeforfastferminationfeads.

5. IffthelasynchronousSetup{#17)MequirementslarelSatisfied, The DSACKXx[IbwoldatalSetupfime[([#31)andDSACKxIbw(fo
BERRIbwI(Setupime[(#48)danbelignored.Theldataustonly3atisfyfhedata-in@CLKO1lbwSetupdimel(#27)forfheibl-
lowing[dlockidycle:BERRMustonlySatisfylthelate BERRIbw(ib[CLKO10bw(Setupiime[#27A) forihefollowing(dlockidycle.

6. Tolénsureldoherencylduringl@veryldperandransfer,[BGWilllhotbe@ssertedlihfesponsefoBRIintil@fterldyclesofthedur-
rentl@perandfransfer@reldompletelandRMClishegated.

7. IntheldabsenceldfDSACKX,[BERRIk[@n@synchronouslihputlisingfhe@synchronousiSetupfime[{(#47).

8. Duringlihterruptfacknowledgelgycles,fheprocessoraylihsertpibfvovaitiStatesBetween States[S0AndS1.

9. SpecslarefforiBynchronouslArbitrationonly. [ASTME.

10. CSx(Specslarefor(TRLXEZ[D.

11. CSx(SpecslareforTRLXEZA.

12. CSx[Specs@reforlCSNTQEZID.

13. CSx[SpecslareforlCSNTQEA;0rIRASx[SpecsiorlDRAM@Eccesses.

14. Specs(arelfeadgyclesWith[parity[éheckl@and PBEEZ1.

15. SpecslarelfeaddyclesWith[parity[éheck@nd PBEEZ0,[PARENE.

16. RASx[Specs(areforipagelmissidase.

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

18. Specification@ppliesfolhonfasterminationgycles.InFastermination[¢ycles,TheBERRISignalnustehegatedby20hs

22
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TS68EN360

Figure.MRead[CycleO
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ATMEL

Figure®.[FastTermination[Read[Cycle[(Parity[Check[PARENZ[,[PBEEZI[0)
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TS68EN360

Figure®.[Read[Cycle[(With[Parity[Check,[PBEEZ[1)
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Note:  AllfiminglisShownWwithfespectib0.8V@nd2.0Vievels.
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Figure10.IBRAM:[Read[Cycle[(TRLXZ1)
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Figurel1l.CPU32+MACKI[CTycle
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Figure12.Write[Cycle
S4 85
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Note:  AllfimingisS8howniwithfespectiol0.8V[and2.0VIkvels.
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Figure13.IFastTermination(Write[Cycle
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Figure14.0ISRAM:[FastTermination(Write[Cycle[CSNTQE1)
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Figure[15.MSRAM:Write[Cycle(TRLXZ1,[CSNTQE1, [TCYCZMD)
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Note:  Allfiming[is[Showniwithfespectiol0.8VAnd2.0VIkvels.

Figure16.MASYNCBus[ArbitrationZIDLEBus[Case
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Figure17.IASYNCBuslArbitrationZ-Active[Bus[Case
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Figure19.08YNCBuslArbitration[=[Active[Bus[Case
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Figure[20.[ConfigurationandClockMode[SelectTiming
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Figure21.MBhowl[Cycled
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ATMEL

Bus[OperationE-IDRAM[Accesses[ACITiming[$pecification

GNDEDWdc, T FE5500F125°C.[ThelélectricalSpecificationslihthisldocumentlarepreliminary
(SeelFigure24o[Figure(28).

25.0lMHz 33.34[MHz Unit
Number | Characteristic Min Max Min Max
100 RASxAssertedfoRowAddressThvalid 15 11.25 ns
101 RASx[Assertedibldolumn[AddressValid 20 15 ns
102 RASxWidth[Asserted 75 56.25 ns
103A ﬁ(}mvzi%h[Negated[(]Back[tb[liback[(tycle)ﬂllon[Ibagemwode@I] 75 56.95 ns
103B RASxwidthNegated(BackibbBack[Cycle)Pagelode[@WBTQZ O 55 41.25 ns
103C ﬁgﬂﬁhDNegated[@Back[fb[back[(Dycle)[Nonl:cbage@ode@D 115 86.25 ns
103D RASxWidthINegated[{BackibbackTycle)Pagehode[@WBTQE 1 95 69.23 ns
104 RASx[Asserted[CASx[Asserted 35 26.25 ns
105 CLKO1Mowo[CASxAsserted 3 13 2 10 ns
105A | CLKO1MighbCASxAsserted{RefreshiTycle) 3 13 2 10 ns
106 CLKO1MHighGb[CASxMNegated 3 13 2 10 ns
107 Column[AddressValid@o[CASxAsserted 15 11.25 ns
108 CASx[AssertedfoColumniAddressMegated 40 30 ns
109 CASxAssertedfoRASxMNegated 35 27 ns
110 CASxWidth[Asserted 50 37.5 ns
1111 CASxWidthNegated[{BackfoBack[CTycles) 95 71.25 ns
111A | CASxWidthNegated{PageMode) 20 15 ns
113 WELowIb[CASxAsserted 35 27 ns
114 CASx[AssertedToIVE Negated 35 27 ns
115 R/WILowHb[CASxAsserted [(Write) 52.5 40 ns
116 CASx[Asserted Ib[R/WHigh{Write) 55 41.25 ns
117 Data-Out, Parity-OutValid To[CASx[Asserted 10 7.5 ns
119 CLKO1MHighfo[AMUXMegated 3 16 2 12 ns
120 CLKO1MHighfo[AMUXAsserted 3 16 2 12 ns
121 AMUXHighfoRASxAsserted 15 11.25 ns
122 RASx[Assertedfb[AMUXIow 15 11.25 ns
123 AMUXLow{o[CASxAsserted 15 11.25 ns
124 CASx[Assertedfo[AMUXHigh 55 41.25 ns
125 RAS/CASxMegatedfoR/Widhange 0 0 ns
34 TS 6 8 - N3 /() 1500000000000000—

2113A-HIREL-03/02



TS68EN360

Figure24.IDRAM:MormallRead[CyclelinternalMux, TRLXZ0)
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Note:  AllfimingisS8howniwithfespectio[0.8VAnd2.0VIkvels.
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Figure25.0DRAM:MNormalWrite[Cycle
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Note:  Allfiming[is[Showniwithfespectiol0.8VAnd2.0VIkvels.
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Figure26.0DRAM:[Refresh[Cycle
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Note:  AllfimingisShowniwithespectio[0.8VAnd2.0VIkvels.

Figure27.0DRAM:[PageModeFPage-Hit
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Note:  AllfiminglisShownwithfespectib0.8V@nd2.0Vevels.
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Figure28.IDRAM:[PageModeFPage-Miss
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Note:  AllfimingisShowniwithfespectio[0.8VAnd2.0VIkvels.
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e | SOSEN 360

040BusTypelSlaveModeBuslArbitration[ACElectrical[$pecifications
GNDEDW ., D [ZE550bF125°C.[ThelélectricalSpecificationslihfhis[documentarepreliminary [(SeelFigure[29).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
231 Address, Transfer[AttributesHighOmpedanceb[ClockHigh 7 - 6 - ns
2320 | ClockHighfoBGLow - 20 - 15 ns
233 ClockHighfoBGHigh 4 20 4 15 ns
234 BB[HBighfoClockMigh{0400utput) 7 - 6 - ns
235 BBMHighmpedanceoCTlockHigh{0400utput) 0 - 0 - ns
236 ClockHighfoBBIowl{360utput) - 20 - 15 ns
237 ClockHighfoBBHigh{360Dutput) - 20 - 15 ns
238 ClockMowEoBBHighImpedance{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'ransferm\ttribute[$ignaIsB:E$IZx,EI'Tx,IZer,[R/W,[IIOCK.
2. BGlalwaysiemains@sserteduntill@itherfhe[SDMAOrtheIDMA[equestsihel@xternal@us.
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ATMEL

040Bus(TypelSlaveModelhternal[Read/Write/Lack[Cycles[ACI[Electricall$pecifications

GNDEDWdc, T FE5500F125°C.[ThelélectricalSpecificationslihthisldocumentlarepreliminary
(SeelFigure30ibFigurel33)

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

2510 | Address,Transfer[AttributesValidfbClockTowl] 15 - 11.25 - ns
252 TSMowlb[CTlockMigh 7 - 6 - ns
253 ClockHighfoTSHigh 5 - 3 - ns
254 Clockighib[Address,Transfer[Attributesnvalid 0 - 0 - ns
255 Data-In,(MBARE Validfo[ClockHigh040Write) 0 - 0 - ns
256 ClockHighfoData-In, MBARE HoldTime 0 - 0 - ns
257 ClockHighfo[TA, TBIMow{ExternalfoExternal) 4 20 4 15 ns
257 ClockHighb(TA, TBITow{Externalfodhternal) 4 23 4 18 ns
258@® | ClockMigholTA,TBIHigh 4 20 4 15 ns
259 TA,TBIHighdbTA, TBIHighImpedance - 15 - 11.25 ns
260 ClockMlow(fbData-OutValid[{040Read) - 20 - 15 ns
262 Clock@ow(bData-Outdnvalid - 20 - 15 ns
263 Clock@ow(fbData-OutHighmpedance - 15 - ns
264 ClockHighfo[AVECOMow - 20 - 15 ns
265 ClockLow@b[AVECOMHighOmpedance - 30 - 23 ns
266 ClockLowTACKLow - 30 - 23 ns
267 ClockHighfoIACK High - 30 - 23 ns
268 ClockLLowbAVECLow - 30 - 23 ns

Notes: 1. Transfer[@ttributesSignalsEBIZx,TTx,TMx,[R/WRAndILOCK.
2. When[TS68040(is[@ccessingfhelinternallfegisters,Specification258isfrom[dlockIbwnotdlockbigh.
3. TheldlockeferencelsEXTAL,MNotICLKO1. TS68040InternalRegisters(Read[Cycles
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Figure[30.00TS68040nternal[Registers[Read[Cycles
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Figure32.0TS68040IACKICyclesl(VectorDriven)
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e | SOSEN 360

040BusTypelSRAM/DRAMICycles[ACI[Electrical[Specifications

GNDEDWdc, T FE5500F125°C.[ThelélectricalSpecificationslihthisldocumentlarepreliminary
(SeelFigure34b[Figure[38).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
280 AddressValidfoBADD2-3Valid - 20 - 15 ns
280A BADD2-3Valid[fb[CAS[Assertion 15 - 10 - ns
281 Address[hvalidfbBADD2-3hvalid 0 - 0 - ns
282 ClockHighfo[CSx/RASXLow([TSS40[Z(0) 4 16 4 12 ns
283 ClockBighfo[CSx/RASXHighICSNT40ZD) 4 16 4 12 ns
284 ClockHighfoBRKIow - 20 - 15 ns
284A Clock@MowBRKIlow - 20 - 15 ns
285 ClockhighfoBRKMHigh - 20 - 15 ns
286 ClockILowo[CSx/RASXMow(TSS40=0) 4 16 4 12 ns
287 ClockMow@[CSx/RASXHighCSNT40E1) 4 16 4 12 ns
288%) | Address(TransferAttributesValidoClockHigh{TSS40Z0) 10 - 10 - ns
289@ | TAMowbCTlockMigh{ExternalTermination) 11 - 9 - ns
290@ | ClockMighfoTAMigh{ExternalTermination) - 20 - 15 ns
291 ClockMighfo[OETow{ReadCycles) - 20 - 15 ns
292 ClockMighfo[OEHigh{ReadCycles) - 20 - 15 ns
293 ClockHighfoVE Mow[{Write[Tycles) - 20 - 15 ns
294 ClockHighfoAVEHigh(Write[Tycles) - 20 - 15 ns
295 ClockHighfo[CASxMlow 4 13 4 10 ns
295A | ClockMowoCASxIow{040BurstReadOnly) 4 13 4 10 ns
296® | ClockMighfo[CASxMHighO 4 13 4 10 ns
297 Clock@ow{o[AMUX@ow 3 16 3 12 ns
298 ClockHighfo[AMUXMHigh 3 16 3 12 ns
299 ClockHighfo[BADD2-3[Valid[{040BurstTCycles) 4 20 4 15 ns
3009 | TEAMowdb[CTlockMigh 11 - - ns
301@ | ClockHighfolTEAMHigh 2 20 2 15 ns
302 Data,Parity[Valid@o[ClockHigh[[Data, Parity[Setup) 7 - 6 - ns
303 ClockHighioData,ParityThvalid[(Data, Parity[Hold) 7 - 5 - ns
305 CLKO1Migh[{AfterTSMow)dbParity[Valid - 20 - 15 ns
306 CLKO1Migh{After TAdow){oParityHi-Z 4 20 15 ns

Notes: 1. Tranm‘_er@ttributes@ignals§[$IZX,EFTX,EFMX,ER/W@nd[IlOCK.
2. TEA/TABhouldmotbelasserteddonADRAMDurstl@ccess,drionthelSameldlockdrbeforeRASx/CSx[isAsserted.
3. TheldlockreferencelsEXTAL,Mot[CLKO1.
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Figure[34.0TS68040[SRAM[Read/Write[Cycles(TSS40=0,[CSNT40=0)
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Figure[35.0TS68040[3RAMRead/Write[Cycles[(TSS40=1,[CSNT40=0)
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Figure36.IExternalTS68040DRAMICyclesTimingDiagram
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Figure37.0External[TS68040[MRAMBurstCyclesTimingDiagram
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Figure38.IExternalTS68040MarityBit[CheckingTimingDiagram
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e | SOSEN 360

IDMATACI[Electrical[$pecifications

GNDEDOWN e, T EFE550bH125°C. Thelélectrical[Specificationsihfhis[document@relpreliminary
(SeelFigure39@nd(Figure(40).

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

1 CLKO1Mow{oDACK, DONEAsserted 3 24 3 18 ns

2 CLKO1MowoDACK,[DONEMNegated 3 24 3 18 ns
3w DREQxAsserted[AS[Asserted (forlDMABus[Tycle) Bteyert Bustit Brisa
40 AsynchronousInput$etupTimefoCLKO1Mow 12 - 9 - ns
50 AsynchronoushputoldTimefromCLKO1Mow 0 - 0 - ns

6 AS[IbIDACKAssertion[Skew 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, IDONEWidth[Asserted{FastTermination[Cycle) 28 - 20.5 - ns
10 AsynchronousInput$BetupTimefoCLKO1Mow 5 - 4 - ns
110 Asynchronous(InputMoldTimefromCLKO1Mow 10 - 75 - ns
12@ DREQMhputSetupTimedo[CLKO1Mow 20 - 15 - ns
13@ DREQhput®oldTimefromCLKO1Mow 5 - 3.75 - ns
14@ DONEIhputSetupTimefoCLKO1Mow 20 - 15 - ns
15@ DONE hput®oldTimeFromCLKO1Mow 5 - 3.75 - ns
16®@ DREQMAssertedibAS[Asserted 2 - 2 - clk

Notes: 1. TheselSpecifications@reforl@asynchronousiode.
2. TheselSpecifications[@arefor8ynchronousmode.
49
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Figure39.MIDMA[SignallAsynchronous[TimingDiagram
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e | SOSEN 360

PIP/PIO[Electrical[Specifications
GNDEDWdc, T [=FE5500#125°C. ThelélectricalSpecifications(ihfhisldocumentlare [preliminary

(SeelFigure@d1ibFigure4s).
25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
21 Data-In[SetupTime{o[$TBIMow 0 - 0 - ns
22 Data-In[HoldMime{o[$TBIHigh 2.5 - 2.5 - clk
23 STBIPulseWidth 15 - 15 - clk
24 STBO[PulseWidth LeLko1 - LHeLKOLE - -
5[bs 5[bs
25 Data-Out[SetupTimefo[$TBOIow 2 - 2 - clk
26 Data-OutHoldTimefromSTBOMHigh 5 - 5 - clk
27 STBITLowib[STBOMowl{RxInhterlock) - 2 - 2 clk
28 STBIMowibFTBOMighTxInterlock) 2 - 2 - clk
29 Data-In[$etupTime{o[ClockMow 20 - 15 - ns
30 Data-In[Hold@Timefrom[Clockdlow 10 - 7.5 - ns
ClockHighibData-OutValid[ICPUMrites[Data, ]
Control, @rDirection) . 25 . 25 ns
Note: 1. t3Z[Spec.BOnCACElectricalSpecificationsControlTiming”@npage17.
Figured1.IPIPRx[{InterlockMode)
< (25) >
DATA OUT
STRBO X Z
(OUTPUT) . ]
< {(n)—>
STRBI \ /
(INPUT) -
51
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Figured2.IPIPTx{InterlockMode)
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Figured4.IPIPOIx[{(PulseMode)
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L CPUWRITE S4

InterruptControllerlAClElectrical[$pecifications

GNDEDOWNdc, T [ZFE5500#125°C. ThelélectricalSpecifications(inthisldocumentlarepreliminary.
(SeelFigured6@ndFigureld7).

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

ATMEL =
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Figure[46.InterruptsTimingDiagram
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Figured7.[S$laveMode:InterruptsTimingDiagram
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BAUD[Rate[Generator[ACElectrical[$Specifications

GNDEDOWp, O FE550bH125°C. ThelélectricalSpecificationsihthis[document@relpreliminary{(SeelFigure(48).

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

Figurel48.MBaudRate[Generator@utputlBignals
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e | SOSEN 360

Timer[Electrical[(Bpecifications
GNDEFDWVpe, T EFE5500F125°C.[ThelélectricalSpecifications(ihfhis[documentlarepreliminary[{SeelFigure(49).

25.0MHz 33.34[MHz
Number | Characteristic Symbol Min Max Min Max Unit
61 TIN/TGATERiselandFallTime 10 - 10 - ns
62 TIN/TGATELow[Time 1 - 1 - clk
63 TIN/TGATEMHighTime 2 - 2 - clk
64 TIN/TGATE[CycleTime 3 - 3 - clk
65 CLKO1MHighibTOUTValid tro 3 25 3 22 ns
Figurel49.ICPM[General-purposelTimers
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ATMEL

Sl[Electrical$pecifications

GNDEFDNVpc M FEB500H#125°C. ThelélectricallSpecifications(inlthis[documentlarepreliminary

(SeelFigureBOibFigure34).
25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
709 | L1RCLK,I1TCLKFrequency{DCSZD) - 10 - 10 MHz
710 L1RCLK, M1 TCLKWidthLow{DCSZ0) P+10 - P+10 - ns
71A® | L1RCLK,I1TCLKWidthBighQDCSEZMD)O P+10 - P+10 - ns
72 L1TXD,M1ST(1-4),I1RQ,M1CLKORise/FallTime - 15 - 15 ns
73 L1RSYNC,M1TSYNCValidfbI1CLKEdge{SYNCSetupTime) 20 - 20 - ns
74 L1CLK[Edgedol1RSYNC,M1TSYNCIhvalid{SYNCIHoldTime) 35 - 35 - ns
75 L1RSYNC,I1TSYNCRise/FallTime - 15 - 15 ns
76 L1RXDValidibM1CLKEdge{L1RXDSetupTime) 42 - 42 - ns
77 L1CLK[Edgefoll1RXDnvalid{L1RXDMHoldTime) 35 - 35 - ns
78 L1CLK[Edgefod1ST(1-4)Valid 10 45 10 45 ns
78A®W | L1SYNCValidfbI1ST(1-4)Valid 10 45 10 45 ns
79 L1CLKI[Edgelfodl1ST(1-4)dnvalid 10 45 10 45 ns
80 L1CLK[Edgedodl1TXDWalid 10 65 10 65 ns
80A®W | L1TSYNCWValidfol 1 TXDValid 10 65 10 65 ns
81 L1CLKEdgeoM1TXDMHighImpedance 0 42 0 42 ns
82 L1RCLK, M1 TCLKFrequency(DSCE1) - 12.5 - 16 MHz
83 L1RCLK,M1TCLKWidthMow(DSCZ0) P+10 - P+10 - ns
83AP | L1RCLK,I1TCLKWidthHighDSCZ0) P+10 - P+10 - ns
84 L1CLK[Edgelfol1CLKOValid((DSCEZ0) - 30 - 30 ns
850 L1RQWValidBeforeFallinglEdgeBfI1TSYNC 1 - 1 - L1TCLK
860 L1GRZetupTime 42 - 42 - ns
87® L1RG[HoldTime 42 - 42 - ns
88 L1CLK[Edgeol1SYNCValid (FSDEDO,[CNTEZD0000,BYTEZD,O ) 0 ) 0 ns
DSCIZI0)
Notes: 1. Thelfatiol3yncCLK/L1RCIKustbelgreaterithan2.5/1.
2. WherePE1/CLKO1.[ThusfbraR25MHzCLKO1 Fate, [PZ[E0Ms.
3. TheselSpecs(areNalidforIDLIhodeonly.
4. Thelstrobes@ndTxd@nthefirstbitiofitheframeecomeitalid@fterll1CLK@dgeorl1SYNC,Whicheverlislater.
56 TS68EN360 m—————
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Figure30.[BIReceiveTimingithNormal
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Figure31.[BIReceiveTimingith(Double$peed[ClockingDSCEZ)
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Figure®2.0BITransmitTimingvithMNormallClocking((IDSCZ[0)
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Figure®4.0DLTiming31TransmitTimingwithDoubleSpeedClockingDSCZ1)
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SCClhhNMSIMode-external[Clock[Electricall$pecificationsU

GNDEDW e, O FE550bH125°C. [ThelélectricalSpecifications(infhisidocumentarepreliminary
(SeelFigureB5bFigure37).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
1000 | RCLK1@EndTCLK1WidthHigh CLKO1 - CLKO1 -
101 RCLK1@ndTCLK1WidthLow CLKO1ED - CLKO1B0 -
5[ns 5[ns
102 RCLK1@ndTCLK1Rise/FalllTime - 15 - 15 ns
103 TXD1[ActiveDelay(FromT CLK1[FallingEdge) 0 50 0 50 ns
104 RTS1RActive/InactiveDelay{FromT CLK1FallingEdge) 0 50 0 50 ns
105 CTS1SetupTimedbTCLK1RisingEdge 40 - 40 - ns
106 RXD1[SetupTimedbRCLK1[RisingEdge 40 - 40 - ns
107® | RXD1MoldTimefromRCLK1RisingEdge 0 - 0 - ns
108 CD1ZetupTimefRCLK1RisingEdge 40 - 40 - ns

Notes: 1. TheldatiolSyncCLK/RCLK1@AndSyncCLK/TCLK1mustbelgreateroriéquallfol2.25/1.
2. AlsolappliesbCD@ANICTSholddimewhenfheyarellised@s[éxternalSynciSignals.
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ATMEL

SCClOh[NMSIMode-internal[Clock[ElectricallSpecifications]

GNDEDOW ., [T :[ZE550bF125°C.[ThelélectricalSpecificationslihfhis[documentarelpreliminary
(SeelFigureB5bFigure37).

25.0MHz 33.34[MHz

Number | Characteristic Min Max Min Max Unit

1000 | RCLK1@ndTCLK1Frequency 0 8.3 0 11 MHz
102 RCLK1@ndOCLK1Rise/FallTime - - - - ns
103 TXD1[ActiveDelay(FromT CLK1FallingEdge) 0 30 0 30 ns
104 RTS1Active/InactivelDelayFromTCLK1FallingEdge) 0 30 40 - ns
105 CTS1ZetupTimefoTCLK1RisingEdge 40 - 40 - ns
106 RXD1FetupTimeRCLK1[Rising[Edge 40 - 0 - ns
107® | RXD1MHoldTimefromRCLK1RisingEdge 0 - 40 - ns
108 CD1BetupTimedRCLK1RisingEdge 40 - 0 30 ns

Notes: 1. TheldatiolSyncCLK/RCLK1@AndSyncCLK/TCLK1mustbelgreateroriequalfol3/1.
2. AlsolappliesbCD@ANdICTSholddimewhenfheylareised@seéxternalSyncisignals.
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Figure®6.MISCCMMSITransmit
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EthernetlElectricall$pecifications]

GNDEDOW ., [T :[ZE550bF125°C.[ThelélectricalSpecificationslihfhis[documentarelpreliminary
(SeelFigureB8bFigure®3).

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

120 CLSNWidthHigh 40 - 40 - ns
121 RCLK1[Rise/FallTime - 15 - 15 ns
122 RCLK1MWidthlow CLngle}D - CLngleHEI -

123 | RCLK1WidthHigh CLKO1 - CLKO1 -
124 RXD1[$etupTime 20 - 20 - ns
125 RXD1MHoldTime 5 - 5 - ns
126 galiglggxctivem)elay[@from[RCLKlIIIising@dge@f[ﬂwe[lhstD 10 i 10 i ns
127 RENAWidth@ow 100 - 100 - ns
128 TCLK1Rise/FalllTime - 15 - 15 ns
129 | TCLK1Width@ow CLé(mole&}D - C"gmoslgu -

1300 | TCLK1WidthHigh CLKO1 - CLKO1 -
131 TXD1[ActiveDelay{fromTCLK1Iisinglédge) 10 50 10 50 ns
132 TXD1mhactiveDelay{fromTCLK1Tising@dge) 10 50 10 50 ns
133 TENAActiveDelay(fromTCLK1singédge) 10 50 10 50 ns
134 TENAhactiveDelay{fromTCLK1Ising@dge) 10 50 10 50 ns
135 RSTRTActiveDelay{fromTCLK1fallingledge) 10 50 10 50 ns
136 RSTRTIhactiveDelayfromTCLK1falling@dge) 10 50 10 50 ns
137 RRJCTWidthIlow 1 - 1 - CLKO1

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

139@ | CLKO1Mow{[SDACKMNegated - 20 - 20 ns

Notes: 1. SyncCLK/RCLK1@nd3ByncCLK/TCLK1mustbelgreaterdriéqualfo2.25/1
2. SDACKIk[@ssertedivheneverthe[SDMAMriteshelihncomingframeDAlihtofhemory.

Figure[58.EthernetCollisionTiming

CLSN (CTS1)
(INPUT)
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Figure39.[EthernetReceivelTiming
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Figure®0.IEthernetTransmitTiming
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1. Transmit@locklihvert[TCI)DBitih[GSMRIs[Set.

2. IfIRENAl[deassertedbefore[TENA, OrIRENAIlsMot@sserted@t@aliduringiransit, then[CSLbitlsSetlhfheDufferdescriptor

atlfhel@éndoflframelfransmission.
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Figure®1.ICAMInhterface[Receive[StartTiming

RCLK1

(|NF|(>)l(J[')|'1) 0 X 1 X 1 X Bit # 1 X Bit # 2 x
<< START FRAME DELIMITER —>{

(59> <« »@®

RSTRT
(OUTPUT)

Note:  Validforfhel@thernet(protocolonly.

Figure®2.ICAMIInhterfaceRejectTiming

RRJCT \ /
(INPUT)

Note:  Validforthel@thernet{protocolonly.

Figure®3.ISDACKTimingDiagram

SDMA CYCLE
SO s1  s2 s3 s4a  s5
CLKO1
(OUTPUT) _\_/_\L/_\_/_\L/_
(OUTPLAJTTS) \
SDACKX ) —
(OUTPUT)

Note:  SDACKXxIlis@ssertediwhenihe[SDMAMritesfhelfeceivedEthernetframelihtolmemory.

SMCI[TransparentModelElectrical(Specifications]
GNDEDON e, T EFEB50bHF125°C. ThelélectricalSpecificationsihfhisidocument@repreliminary{SeeFigure64).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
1500 | SMCLKCTlockPeriod 100 - 100 - ns
151 SMCLKMWidthIlow 50 - 50 - ns
151A SMCLKWidthHigh 50 - 50 - ns
66 TS 6 8 =N 3 O/() 0000000

2113A-HIREL-03/02



e | SOSEN 360

SMCOransparentModelElectricall$pecifications

GNDEFDWpe, T EFE5500F125°C.[ThelélectricalSpecifications(ihfhis[documentlarepreliminary[(SeelFigure(64).

25.0MHz 33.34MHz
Number | Characteristic Min Max Min Max Unit
152 SMCLK[Rise/FalllTime - 15 - 15 ns
153 SMTXD[ActiveDelay{from[SMCLKFallinglédge) 10 50 10 50 ns
154 SMRXD/SYNC1[Zetup(Time 20 - 20 - ns
155 SMRXD/SYNC1Hold[Time 5 - 5 - ns

Note: 1. Thelfatiol3yncCLK/SMCLKIustbelgreaterdriéqualfo2/1..SMCTransparent.

Figure[®4.0SMC[Transparent

SMCLK

TXD1
(OUTPUT)

SYNCH1

RXD1
(INPUT)

/ \ / \

S

\
/N/_—)

Note:  Thisldelaylisléqualfb@aniihtegeriumberdffiCharacterlength”Glocks.

2113A-HIREL-03/02

ATMEL

67




ATMEL

SPIMaster[Electrical[$pecifications]

GNDEDWdc, T [ZFE5500F125°C.[ThelélectricalSpecificationslihthisldocumentlarepreliminary
(SeelFigure®5@ndFigure(66).

25.0lMHz 33.34[MHz

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{Inputs) 50 - 50 - ns
163 MasterDataoldTimeInputs) 0 - 0 - ns
164 MasterDataValid[{after[SPICLKEdge) - 20 - 20 ns
165 MasterDataoldTime[{Outputs) 0 - 0 - ns
166 Rise[Time:[@utput 15 15 ns
167 FallTime:[@utput 15 15 ns

Figure®5.0BPIMaster((ICPZ0)
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Figure®6.[BPIMaster((CPZ1)

SPICLK
Cl=0
OUTPUT

SPICLK
Cl=1
OUTPUT

SPIMISO
INPUT

i G
SPIMOSI g NH MSB OUT DATA LSB OUT ﬂ " MSB

OUTPUT A\ .~

SPISlavelElectrical[Bpecifications

GNDEDW ., D [ZE550bF125°C.[ThelélectricalSpecificationsihfhisl[documentarelpreliminary
(SeelFigure®7andFigure®8).

>

25.0MHz 33.34[MHz

Number | Characteristic Min Max Min Max Unit
170 SlavelCyclelTime 2 - 2 - tcyc
171 SlavelEnablelleadTime 15 15 ns
172 SlavelEnablellagTime 15 15 ns
173 Slave[Clock[{SPICLK)HighdrIowlTime 1 - 1 - tcyc
174 Slave[$SequentialTransferDelay{DoesMot[RequireDeselect) 1 1 tcyc
175 SlaveDatal$BetupTimel{inputs) 20 - 20 - ns
176 Slave[DatalMHoldTime[{Inputs) 20 - 20 - ns
177 SlavelAccess[Time 50 50 ns
178 Slave[BPIMISOMisableTime 50 50 ns
179 SlaveDataValid[{after[SPICLKEdge) - 50 - 50 ns
180 Slave[DatalHoldTime[{Outputs) 0 - 0 - ns
181 Rise[Time:Input 15 15 ns
182 FallTime:Input 15 15 ns

ATMEL =
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Figure®7.08PISlave (ICPZ0)
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JTAGIElectrical[Specifications(]

GNDEDWNdc, T [FE5B50o0#125°C.[ThelelectricalSpecificationslihfhisldocumentlarepreliminary

(SeelFigure®9landFigure72).

25.0MHz 33.34[MHz
Number | Characteristic Min Max Min Max Unit
TCKIFrequencylof[Operation 0 25 0 25 MHz
1 TCKI[CycleTimeOh[CrystallVlode 40 - 40 - ns
2 TCKI[CTlockPulseWidthiMeasured@t1.5v 18 - 18 - ns
3 TCKMiselandFallTimes 0 3 0 3 ns
6 Boundary[ZcanhputDatalSetupTime 10 - 10 - ns
7 Boundary[ScanlhputData®oldTime 18 - 18 - ns
8 TCKLow(futputDataValid 0 30 0 30 ns
9 TCKLowiutputMighmpedance 0 40 0 40 ns
10 TMS,ODIDatalSetupTime 10 - 10 - ns
11 TMS,TDIDataMoldTime 10 - 10 - ns
12 TCKIowibTDOMataWValid 0 20 0 20 ns
13 TCKILow{bTDOMHighImpedance 0 20 0 20 ns
14 TRST[AssertTime 100 - 100 - ns
15 TRSTSetupTimefbd CKIow 40 - 40 - ns
Figure[69.[TestClockInputTimingDiagram
Vi
TCK VM VM
(INPUT) viL /
®—> < —> <—@
Figure0.OTRSTTimingDiagram
TCK
(INPUT)
TRST \
(INPUT) ‘
71
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Figure@1.0Boundary[ScanUTAG)TimingDiagram
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Figure[72.[Test[AccessPortTimingDiagram
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Functionall
Description

CPU32+[Core

SystemlIntegration[]
Modulel(SIM60)

Communications[]
ProcessorModulel{[CPM)

2113A-HIREL-03/02

The[CPU32+[¢orelisfalCPU32Fhathasbeenmodifiedfoldonnectldirectlyfoihe[32-bit
IMB[@nd(applyhellargerBusiwidth.[Althoughheldriginal[CPU32[dorehad@l32-bitlihter-
nalldatalpath@nd32-bitlarithmeticlhardware,itslinterfacefofheIMBvas16[bits.(The
CPU32+[¢orel@anloperate[on[32-bitleéxternalldperandsiwithlonedusléycle.[Thisallows
the[CPU32+[Gorelbofetchlalbng-wordihstructionlinloneBus(dycle@nfofetchfwolvord-
lengthlinstructionslinfone®us(dycle,{illinghelinternallinstruction[queuelinore[quickly.
Thel[CPU32+[doreldan(@lsolfead@ndiwrite[32-bits(of[datalin@nedus(adycle.

Althoughhe[CPU32+lihstructiondimings(arelimproved,litslihstruction(3etlislidenticallfo
thatloflthe[CPU32.OthwillAlsoléxecutefheléntire[68000(instructionSet.t[¢ontainsihe
same(ackgroundldebuglinode([BDM){eaturesfasihe[CPU32.Nomewltompilers,
assemblers[orldtherSoftwarelSupportoolsheedBelimplementedforfheCPU32+;[Stan-
dard[CPU32Mbolsl¢anbelused.

The[CPU32+[deliversfapproximately4.5MIPS&t250MHz,basedlonihe$tandard
(accepted)@ssumption(fhat[2[10-MHz 68000 delivers(LIVAXMIPS.If@nApplication
requireslinoreperformance,fhe[CPU32+[¢tanbeldisabled,@llowingheestlofihe
QUICCiolbperatel@s@anintelligentiperipheralfolafasterprocessor.(The[QUICCpro-
vides[al$peciallinodel¢alled[TS68040[¢ompanioninodedolallowlitdoltonveniently
interfacefomembersoftheT S68040Family.Thisdwo-chipSolutionlprovides(a22-MIPS
performancel@at25MHz.

Thel[CPU32+[@lsoloffersfautomaticbytelalignmentfeaturesthatlaremotlofferedonihe
CPU32.[Thesefeaturesallow16-[0r[32-bitldatafobefeadoriiritten@t@noddladdress.
ThelCPU32+[@utomaticallylperforms(themumberofbusidyclesliequired.

Thel$IM600htegratesigeneral-purposefeaturesihativouldBelisefullih(@lmostlany[32-
bitlprocessorisystem.[Thederm3SIM60"sderivedfromIhe[@QUICCpartihumber,
TS68EN360.[Thel5IM600s@nlénhancedVersion[offhe[EIM40Fhatléxistslonihe
TS68332([device.

First,[new(features,Such@s@aRAMIdontrollerlandbreakpointbgic,havebeenladded.
Second,fhe[SIM400vas[modifiedfoSupporta32-bitlMB[AsivellAs[A32-bitlexternal
system(Bus.[Third,[hewldonfigurations,[Such@s(Slavelmode@ndlihternallaccessesbyl(an
externallhaster,@reSupported.

Althoughthe[@QUICCIis@lways[a32-bitldevicelinternally,litimayBeldonfiguredbloperate
with[@[16-bitl[dataDus.[Regardlessoflthel¢hoiceloffhelsystembusiSize,[dynamicbus
sizinglis[Supported.Bus(Sizing[allows[8-16-,[And[32-bit(peripherals[andmhemoryib@xist
infthel32-bitlsystemBusinodeand8-[And[16-bit(peripheralsiandimemoryibléxistlih{fhe
16-bitlSystembusode.

ThelCPM@ontainsfeaturesihatlallowfhe@QUICCIbléxcellihl@ommunications@ndldon-
trol@pplications.[ThesefeaturesinaybeldividedlihtofhreelSub-groups:

e CommunicationsProcessor[{ICP)
¢« TwolDMAIControllers
e FourlGeneral-purposelTimers

ATMEL 7



Ethernetl@dn[@QUICC

ATMEL

ThelCPprovidesiheldommunicationfeaturesofthe[QUICC.Oncluded@re@IRISCpro-
cessor,four3CCs,IwoBEMCs,onelEPI,2.5Kbytesof[dual-portIRAM, [Anlnterrupt
controller,[adimeSlot@Assigner,fhreeparallelports,alparallellihterfaceport,fourlihde-
pendentbaudiatelgenerators,[Andfourteeniserial[IDMAGhannelsioSupportfhe[$CCs,
SMCs,[@ndSPI.

TheDMAsIprovidefwoldhannelsoflgeneral-purposeDMALdapability.[Theyofferigh-
speed(ransfers,32-bitldatalinovement,ufferd¢haining,ndlihdependentequest@nd
acknowledgel(lbgic.[TheRISC[tontrolleriiay[accessthe[IDMADegistersidirectlylinfhe
bufferl@hainingmodes.The[QUICCIODMAs@reSimilarib, yetlénhancements(of,fthelone
IDMAI[ghannelfoundlonhe[TS68302.

Thelfourlgeneral-purposedimersionihe@QUICCEArefunctionallySimilarfofhefwolgen-
eral-purposeldimersoundion@he[TS68302.However,dheylbofferomelminor
enhancements,Suchlas(ihelihternalldascadingofiwodimersioform@32-bitdimer.[The
QUICCAlsoldontains@periodiclinterval@imerinfhe[SIM60, ringingfhe dotaldodive
on-chipimers.

ThelEthernetprotocolls@vailablelonlyloniheEthernetilersionoffhe[QUICCdalledihe
TS68EN360.[Thelhon-Ethernet¥ersionlofheQUICClsIheMC68360.[Thellerm
“QUICC"stheldverallldeviceldamelihatldenoteslalltersionsofltheldevice.

TheTS68EN360s@SupersetlofiheMC68360,Mhavingfhe@dditional@ption@llowing
Ethernetldperationlon@nyoffhefourl$CCs.[Dueloperformanceeasonhot@ss[ECCs
canlbel¢onfigured@sEthernetlcontrollerfathe3ameime.[The[T S68EN360s[hot
restrictedonlyoEthernet@peration.[HDLC,[WART,@nddtherprotocolsimaybeisedio
allowldynamic3witchingetweenprotocols.[SeeAppendix[AlSeriallPerformancefor
available[$SCCIlperformance.

WheniheMMODEDitsloffhe[(ECCIGSMRISelectiheEthernetlprotocol,fhenfhatlECC
performsihefullSetdfIEEEB02.3/EthernetlCSMA/CDImedialaccess[dontrol@nddhan-
nellhterfacefunctions({seelFigurel73).

Figure@3.[EthernetBlockDiagram
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l<———— =
CTS=CLSN——> cremctn
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UpgradingDesigns@rom] Sincelfhe[@QUICCIlisalhext-generation[TS68302,manydesignersicurrentlyisingthe

the[TS68302

ArchitecturallApproach

Hardware[Compatibilityd
Issues

2113A-HIREL-03/02

TS683020naywishfoisefheQUICCIlhafollow-onldesign.[Thefollowingparagraphs
brieflyldiscuss(thisléndeavorlihfermsloflarchitecturall@pproach,hardwarelissues,and
softwarelissues.

ThelQUICCIishellbgicall@xtension[0fthe[TS86302,Butthe[dveralllarchitecturelandphi-
losophy[6fthe[TS86302[designfemains(intactihfhe[QUICC.[The[@QUICCReeps(iheBest
features[ofihe(TS86302,0hilenakinglihelthangesiiequireddolprovidedorihe
increased(flexibility, [integration,@nd[performancefequestedbydustomers.Becausethe
CPMiik[probablyhelmostldifficultiiodulefodearn,[@nyoneivhohaslisedfhe[TS86302
canléasilylbecome@amiliariwithfhe[QUICCISincedhe[CPMI[architectural@pproach
remainslihtact.

ThelmostSignificant@rchitecturalldhangeadednihe[QUICCwvas(thelfranslationofthe
designlintothe(standard®8300FamilyIMB@rchitecture,[fesultingihafaster(CPUANd
differentSystem(ihtegrationfeatures.

Althoughhefeaturesofihe[SIM60domotlexactlydorrespondiofhoseloflthe[TS86302
SIM,fheylarelrerySimilar.O

BecauseloffheSimilarity0flthe[QUICCSIM60@nd[CPUb6therihembersoflthe 8300
family,[SuchlastheTS68332,previoususersloflfheseldeviceswillbe@domfortablevith
theseSamefeaturesionfhe[@QUICC.

ThelfollowinglistiSummarizes(thehardware(differencesbetweentheTS86302[andihe
QuICC:

¢ Pinout@ThelpinoutisotihelSame.The@QUICChas240[pins;fheTS86302Mhas]
132[pins.

« PackageEBothldevicesofferPGAGNdIPQFPPackages.However,the[QUICCQFPO
packagelhas[@20-millpitch;Whereas, the[TS86302[QFP[packagelhas@R25-mill]
pitch.

¢ System[BusFThelsystembusiSignalsimowlboklikefhosebfltheTS68020@s
opposedlibihoseofthe®8000.0tM5s(Stilllpossibleblinterface®8000peripheralsio]
the[@QUICC,MtilizingfhelSameechniquesisediblihterfacefhemib@T S68020.

¢ SystemBuslih(SlaveMode FAumberdf[QUICC[pinsakeldnmewfunctionalityih [
slavelthodefoSupport@aniéxternal[TS68EC040.[0OntheTS68302,fhelpinhames]
generallyfemainedhelSamelih[Slavemode.

e PeripheralTiming3Theléxternalfimings[offheperipherals[(SCCs,fimers,@étc.)@rel]
verySimilar[{ifiotidentical)foldorrespondingperipheralsioniheTS68302.

e Pin[AssignmentsZThelassignmentofiperipheralfunctionsfo/Opins(isidifferentin
severallways.[First,[fhe[QUICCIldontainsimoreldgeneral-purposelparallellYOpinsC
thanfhe[TS68302.[However,fhe[@QUICCbffersihanyhorefunctionsihanéven(al
240-pin[packageouldmormally@llow,fesultingih horeultifunctionalpinsthanC
the(TS68302.
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Software[Compatibilityssues

Preparation(for(]
Delivery

Packaging

CertificateldflCompliance

Handling

ATMEL

ThelbllowinglistBummarizesihelajorSoftwareldifferencesbetweenihe T S68302[and
the[@QUICC:

¢ Sincelthe[CPU32+(is[alSupersetoflthe8000lihstruction(Set,@ll[previouslyiwritten]
codewillliun.Mowever,[if[Suchldodelis[@ccessingihe[TS68302[peripherals, itwill ]
require[Somelmodification.

¢ Thel@QUICCIdontains@nB-Kbyteblockdfimemory@siopposedibl@id-KbyteMlockon
the[TS68302.Thelregisterladdressesiwithinfhatihemoryap@reldifferent.

¢ Theldodelsedblihitializefhe[SystemlihtegrationfeaturesofltheTS68302Mas(ibbe]
modifiedfbiwritefheldorrespondingfeaturesionthe[@QUICCISIM60.00

¢ Aslhuch@slpossible,[QUICCICPMIeaturesiveremadelitlenticallibfhose0flthed
TS68302[CP.[Thelostlimportantenefitisfhatfheldodeflow{ifinotiheldodelitself)
willlportléasilyfrom[ihelT S68302[ofhe[@QUICC.TheMuanceslearnedfromihed
TS68302will(StillBeMsefullihfheQUICC.

e Althoughihelregistersiusediblihitializefhe[QUICCICPMIaremewl{forléxample,fhel
SCMIdnthelTS68302(isMeplacedWithfhe[GSMR@ENAPSMRONthe[QUICC),Inost
registersiietainfheiroriginal(purposeSuchlasihe[$CClevent,[SCClhask,[$SCCO
status,@ndléommand(fegisters.TheparameterlRAMOflthe[SCCslisNerySimilar,
andostparameterRAMIregisterames@ndllsageldreetained. Morelimportantly,
theBasicStructureOfl@Dufferldescriptor(BD)0Onthe[QUICCIisidenticalfofhatdfthe
TS68302,[@xceptibriafewhewbitfunctionsihatiwereladded.[{In[afew(dases,@bit0
in[ABD(StatusiWordhadibbeShifted.)

¢ When[portingldodefrom[theT S68302[CPIbiheQUICCICPM,fhelsSoftwarelriter
may [findihatihe[@QUICChashewldptionsibSimplifyiwhatdsedibbelalinoreldode-
intensivelprocess.[ForSpecificléxamples,SeefheINITTXIANDRXPARAMETERS,O
GRACEFUL[STOPTRANSMIT,[And[CLOSEMBD@ommands.

Microcircuitslareprepareddorldeliverylin[accordanceivithMIL-PRF-38535[0r[Atmel
standards.

Atmellofferslaldertificate[0fl@ompliancesiwithl@éach8hipmentlofiparts,affirmingtheprod-
uctslarelihléompliancelgitheriwith(MIL-STD-883[dr[AtmelStandardland(guarantyingihe
parameters(notiested(atfemperatureléxtremesforfhel@ntirelfemperaturelfange.

MOSI[devicesinustbelhandlediwith[éertainprecautionsfofavoidldamagelduefol@ccu-
mulation[@f(staticléharge.Inputlprotection(deviceshaveeenldesignedlinfhe¢chipio
minimizeltheléffectloffhis[Staticbuildup.(However,{he followinghandling(practiceslare
recommended:

a) Devices[shouldbehandled@nbencheswith[@onductivelandigrounded(Surfaces.
b) Groundliestléquipment,foolsfanddperator.

c) Domothandleldevicesbyfheleads.

d) Storeldeviceslih[@onductivelfoam[or(gdarriers.

e) Avoiduseloflplastic,dubber,0rSilkihMMOS[areas.

f) Maintain(felativeumiditylabove[50%[iflpractical.

76 TS 6 8 E N3 60 10—
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PackageMechanicallData

241-pinBPGAL

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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240-pin[F[CERQUAD
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A DIM MIN MAX MIN MAX
4 x 60 TIPS
D]0.25(0.010)] T[L-N[m] € ]0.20(0.008)@ [H]LN © ] ME® A | 808 | 3175 | 1215 | 1250
B 30.86 31.75 1.215 1.250
C 3.67 4.15 0.144 0.163
Y D | 018 | 030 | 0007 | 0.012
7
Aid £[0.100.004)] | g 310 | 390 | 0122 | 0.54
AB < _T—| SEATING
VIEW AE PLANE F 0.17 0.23 0.007 | 0.009
VIEW AE G 0.50BSC 0.019BSC
iL J 013 | 0175 | 0.005 | 0.007
62
. K 0.45 0.55 0.018 0.021
—H- PLANE
P 0.25BSC 0.010BSC
R 0.15BSC 0.006[BSC
S 34.41 34.75 1.355 1.37
u 17.30BSC 0.681BSC
Notes: 1. Dimensioning@ndiblerancingperASMELY[14.5,1994. \ 34.41 34.75 1.355 1.37
2. Controllingldimension:illimeter.
w 0.25 0.75 0.01 0.03
3. DatumiplanelZH-[islbcated@atbottom6flead@ndlisidoincidentiwithfhe
leadWherefhelead@xitsfheGeramicBody@tfheBottomdfihelparting Y 17.30BSC 0.681MBSC
line. ‘ ’
4. Datums[EL-,EM-[AndEN-{obeldetermined@tidatumiplaneZH-. z 0.12 0.13 0.005 0.005
5. Dimensions[S[AandVibbeldetermined@tSeatingplane=T-. AA 1.80REF 0.071[REF
6. DimensionsOACandBOdefineCmaximumUceramicCbodydimensions AB 0.95REF 0.037REE
including(glass(protrusionandfopandBottommismatch. : :
062 1° ‘ 7° 1° ’ 7°
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Orderingnformation

Hi-REL[Product

CommerciallAtmel Temperatured FrequencyO
Part-Number Norms Package Range[Tc[{°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 CERQUAD240 -55/+125 33 -
TS68EN360DES01MXCL 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 CERQUADI240 -55/+125 25 5962-9760701MYA
TS68EN360DES02MYAL DSCC CERQUADI240 -55/+125 33 5962-9760702MYA
Standard[Product
CommerciallAtmel Temperatured FrequencyO
Part-Number Norms Package Range[Tc[{°C) (MHz) Drawing Number
TS68EN360VR25L Atmel($tandard PGAR41 -40/+85 25 Internal
TS68EN360MR25L Atmel($tandard PGAR41 -55/+125 25 Internal
TS68EN360VA25L Atmel[Standard CERQUADI[2240 -40/+85 25 Internal
TS68EN360MA25L Atmel[$tandard CERQUADI240 -55/+125 25 Internal
TS68EN360VR33L Atmel[Standard PGAR241 -40/+85 33 Internal
TS68EN360MR33L Atmel$tandard PGAR41 -55/+125 33 Internal
TS68EN360VA33L Atmel[Standard CERQUADR240 -40/+85 33 Internal
TS68EN360MA33L Atmel[Standard CERQUADR40 -55/+125 33 Internal
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(TSX) TS6B8EN360 M R 1 B/IC 25 X

Prototype version ——

L Revision level

Generic
L:
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/() 0000000

2113A-HIREL-03/02



e | SOSEN 360

ATMEL o

2113A-HIREL-03/02



AIMEL

I R

Atmell[Headquarters

CorporatelHeadquarters
2325[0OrchardParkway
San[Jose,[CA95131
TEL[(408)[441-0311
FAX[1(408)[487-2600

Europe
AtmelSarL
Routeldes[Arsenaux[41
CasalPostale80
CH-1705Fribourg
Switzerland
TEL[{41)[26-426-5555
FAX[(41)[26-426-5500

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

Japan
AtmellJapanK.K.

9F,[TonetsulBhinkawaBldg.

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

Atmell@Operations

Memo
Atmel[Corporate
2325[0rchard®Parkway
SanlJose,[CA®5131
TEL[(408)[436-4270
FAX[1(408)[436-4314

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

AtmelNantes

LalChantrerie

BP[70602
44306MNantes[Cedex3,France
TEL[{33)(2-40-18-18-18
FAXI[{33)2-40-18-19-60

ASIC/ASSP/SmartiCards
Atmel[Rousset
Zonellndustrielle
13106RoussetlCedex,France
TEL[{33)[4-42-53-60-00
FAX[(33)[4-42-53-60-01

AtmellColorado[$prings
1150[FEast[CheyenneMtn.Blvd.
Coloradol$prings,[COMB0906
TELOL(719)%76-3300
FAX[1(719)5%40-1759

Atmel[Smart[CarddCs

ScottishEnterprise[TechnologyPark

MaxwellBuilding
EastKilbride[G75M0QR,Bcotlandd
TEL[{44)[1355-803-000
FAX[{(44)[1355-242-743

RF/Automotive

AtmelHeilbronn
Theresienstrasse(2
Postfach[3535

74025 eilbronn,[Germany
TEL[49)[T1-31-67-0
FAX[{(49)T1-31-67-2340

Atmel[Colorado[$prings

1150 ast[Cheyennetn.Blvd.
Coloradol$prings,[COB0906
TEL[1(719)%76-3300
FAX[(719)540-1759

Biometrics/Imaging/Hi-RelIMPU/
HighiSpeediConverters/RFIDatacom

Atmel[Grenoble
AvenueldeRochepleine

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

©[AtmellCorporation2002.

e-mail
literature@atmel.com

WeblSite
http://lwww.atmel.com

Atmel[Corporation[inakes[hoWarrantyfortheuseloflits(broducts,[btherthanithoseléxpresslyltontainedlinlthe[Company’s[tandardvarranty
which(is[detailedlin[Atmel’s[Terms@and[Conditions[located[onthe[Company’'siiveb[site.[The[Companylassumesholiesponsibilityforlanylérrors
whichinay@ppearnihisidocument,eserveshelightolchangeldeviceslorSpecificationsdetailedherein@tlanydimevithoutMotice,@ndldoes
notmakelany[@ommitmentoipdatedhelinformationl¢ontainedherein.MNolicensesdopatentslorlotherlintellectual(propertyof[Atmelarelgranted
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