Features

22 .8[SPECint95[(estimated),[17SPECfp95[at[500MHz[(estimated)
917MIPS[at[B00MHz
SelectableBus[Clock{[14[CPUBusDividersWpTo[BXx)
Seven[$electablelCore-to-L2[Frequency(Divisors
Selectable®03hterfaceVoltageBelow3.3V[{1.8V,[2.5V)
Selectablell 2[interfacel@f[1.8V[0r2.5V
PpTypical3.3Wat[B00MHz,[Full[Operating[Conditions
Nap,Doze@nd$leepModesior[Power$aving
SuperscalarFourhstructionsfetchedperTlockTycle)
A[GBMDirect[/AddressingRange

VirtualMemory: @hexabytes[(2%?)
64-bitata@nd32-bitfAddressBuslhterface
32KBlhstruction@ndDatalCache
EighthdependentExecutionWnitsland[ThreeRegisterFiles
Write-back@ndWrite-through[@perations
fintMaxZ450MHz [(500MHz fo Meldonfirmed)
fgusMax=033MHz

Description

ThePC7410[sihelsecondlinicroprocessorthatiises(thefourth[{{G4)fulllimplementa-
tion@ffhePowerPC™ Reduceddnstruction[SetComputer[{RISC)@rchitecture.dtlis
fully[DTAG-compliant.

ThePC7410maintains[SomelofitheldharacteristicsOf{G3[hicroprocessors:

Theldesignlis[Superscalar,[dapableoflissuingfhreelihstructionsperdlockidycle
intol@ightlihdependent[éxecution[dinits

ThelicroprocessorprovidesfourSoftware@ontrollablepower-savingihodes@nd
althermal(@ssistunitihanagement

Thelicroprocessorhas(Separate[32-Kbyte,physically-addressedlihstructionand
dataldéacheswith[dedicatedl2[@¢achelinterfacewith[@n-chipl2fags

In&ddition,[fThePC74100nhtegratesfulllhardware-basedultiprocessingltapability,
includinga®-statel¢achel@¢oherencyprotocol {4 MESIStates(plusafifthStatefor
shared(intervention)[@nd@nimplementation[®ffhe hewAltiVec™ Technologylinstruc-
tion(Set.

Newfeatureshavebeenldevelopediioinakelatencyléqualforfdouble-precisionand
single-precisionfloating-pointldperationslihvolvinghultiplication.[Additionally,ihlhem-
ory[Subsystem[(MSS)Bandwidth,fhe[PC74100ffersl@noptional,Migh-bandwidthMPX
buslihterface.
UnlikefhePC7400,hePC74100doeshotBupportihe3.3VI/ObnThell2[¢ache
interface.

Screening

CBGAUpscreeningsBasedon[Atmell$tandards

FullMilitary(Temperature[Range[(T;#[55°C,[+125°C),1
Industrial(Temperature(Range[(T;Z40°C,+110°C)

CIl-CGAPackagelVersions

ATMEL

Y (F)

PowerPC[74100]
RISCO
Microprocessor
Preliminary
Specification
a-site
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Block[Diagram

Figure[1.MPC7410MicroprocessorBlockDiagram
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General[Parameters

Features

2141A-HIREL-03/02

Table[provideslalSummaryofifhelgenerallparametersiofithe[PC7410.

Table[l.0Device[Parameters

Parameter Description

Technology 0.18MICMOS, Six-layerlthetal

DielSize 6.32mRXB.26[Mm{52Mmm?)

Transistor[@ount 10.5millionO

Logicldesign Fully-static

Packages Surface-mount,[deramic[360-balll@rEcolumnigrid@rray

(CBGA/CI-CGA)

CorelpowerSupply 1.8vV[ZA00MVdclord.5VEBOmmVIdcinominal;SeeTabled{for0d
Recommended[Operating[Conditions)

1/OpowerlSupply 1.8V[Z100mVIdcorD

3.3VE00mhV{(603busonly)td

Note: 1. 3.3VIVObushotSupportedibr1.5VdorelpowerSupplyprocessoriersion.

This[$ection[Summarizesfeatures(offhePC7410'slimplementation[ofthe[PowerPC

architecture.Majorfeatures(ofithe[PC7410@re@sHollows:
e Branch[ProcessingWnit
— Fourlihstructions(fetchedperdlock
— Onelbranchiprocessedperidyclel{plusifesolving@wolSpeculations)

— Uplibl@dnelSpeculativelStreamlihl@éxecution,[@neladditionalSpeculatived
streamlih{fetch

— 512-entryBranchlhistoryfable[(BHT)forldynamicprediction

— 64-entry,[d-waylSet@ssociativeBranchfargetlihstructionidache(BTIC){for(
eliminatingranchidelay(Slots

¢ Dispatchnit
— Fullhardwareldetectionofl[dependencies({resolvedlihfheléxecutionUnits)

— Dispatch@wolihstructionsibleéightlihdependentinitsisystem,Branch,
load/store,dixed-pointmnit,fixed-pointinit2,floating-point,[AltiVecO
permute,[AltiVeclALU)

— Serialization{dontrol[{predispatch,[postdispatch,[@xecution(Serialization)
* Decode

— Registerffile[access

— Forwardingdontrol

— Partiallihstructionldecode
e Completion

—  8-entryl@ompletionbuffer

— Instructionfracking@ndpeakdompletionlaffiwolihstructionsiperidycle

— Completion[oflihstructions(ih[program(orderiwhile Supporting[éut-of-order
instruction[éxecution,[@ompletion(Serialization[@nd(allihstructionflow
changes

¢ Fixed-pointWnits[{FXUs)fhat[$hare32[GPRs{orIhteger@perands
—  Fixed-pointmnit@[(FXU1)—multiply,[divide,[8hift, [fotate, @rithmetic, Tbgical

ATMEL

2.5V21000mVdcinputihresholds@areldonfigurationpinSelectable)or




ATMEL

— Fixed-pointinit2[FXU2)—shift, [fotate, [@rithmetic, Ibgical
— Single-cyclelarithmetic,[3hifts, [fotates, dbgical
— Multiplylandidivide[Support{multi-cycle)
— Early@utmultiply
e Three-stagelFloating-pointlWnitiandlal32-entry[FPRFile

—  SupportfordEEE-754[Standard(Single-[@ndldouble-precisionfloating-point[
arithmetic

— Three-cyclellatency,[@ne-cyclefhroughputl{singleldridoubleprecision)
— HardwareSupportfordivide
— HardwareSupportforldenormalizedmumbers
— Timeldeterministicldon-IEEE[ode
e System[Wnit
— Executes[CRIbgicallihstructionslandmiscellaneous(systemlihstructions
— Speciallfegisterfransferlinstructions
e AltiVecnit
— Fulll28-bitldatalpaths
— Twoldispatchablenits:tector[permutednitiandvector[ALUMNit
— Containslits[own[32-entry[128-bitvectorfegisterile[([VRF) Wwith[Six[lenames
— ThelectorfALUMNitlisfurtherSub-dividedlihtoltheectorSimplelihtegernit™
(VSIU),fhelectorldomplexlihtegernitl(VClU)@ndtheNectorfloating-point
unitVFPU).
— Fullylpipelined
e Load/Store[Wnit
— One-cyclellbadldrStoreldachel@ccessl{byte, half-word,word,[double-word)
— Two-cyclellbadlatencyith[@ne-cyclefhroughput
— Effectiveladdressigeneration
— Hitslunderisses{multipledutstandingmisses)
— Single-cycleinalignedl@accessiwithinldouble-wordDoundary
— Alignment,Zerolpadding,Sign(éxtendforlinteger(register(file
— Floating-pointlihternalformatidonversion{alignment, mormalization)
— Sequencing(foribad/storelfultiplesand(stringldperations
— Storelgathering
— Executesltheldachel@nd[TLBI[ihstructions
— Big-andlittle-endianbyteladdressingSupported
— Misalignedlittle-endian(Supported
—  SupportsFXU,[FPU,@nd[AltiVeclbad/storefraffic
— CompleteSupportiorfallfourlarchitectureAltiVecDSTI[Streams
e Leveld[L1l)CachelS$tructure
— 32KI[32-bytelline,B-way(Setlassociativelihstructiondachel(iL1)
— 32K32-bytelline,B-way[Set@ssociativeldataldache{dL1)
— Single-cycleldachelaccess
— Pseudolkeast-recently-used{LRU)Feplacement
— DatalgacheSupports[AltiVecllRU@nd[fransientlihstructionsfalgorithm
— Copy-backoriwrite-throughldataldache{on@page-per-pagebasis)

4 P C 7 24 1. () s
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—  Supports@lliPowerPCimemoryldoherencylinodes
— Non-blockinglihstruction@ndldataldache
— Separateldopylofidataléachefags(foréfficientiSnooping
— NolSnoopingoflihstructiondacheléxceptforICBIhstruction
¢ Level2[{L2)[Cachellnterface
— Internallll2[éacheldontroller@andiags;éxternalldatalSRAMs
— 512K,AM@End2-Mbyte2-way(Setlassociative[ll2[¢ache[Support
— Copybackioriwrite-throughldataléache[lon@lpagebasisiorfor@llM2)
—  32-bytel(512K),[B4-byte[[1M),[6r[128-bytel(2M)[Sectoredline(Size

— Supportsipipelined({register-register)[SynchronousburstiSRAMs[And
pipelined{register-register)late-write[SynchronousbursttsRAMs

— Supportsidirectimappedhodeor256K,512K,AMar2MbytesOf[SRAMO
(either(all,(halflormone0fl2[SRAMIMustbedonfigured@sidirectimapped.

— Core-to-L2(frequencyldivisors(6f%1,#1.5,F2,32.5,3,F3.5,[andZ40
supported

— 64-bitldataBusiivhich@lsol8upport[32-bitsbusimode
— SelectablelinterfaceMoltages[of(1.8V@nd2.5V
¢ MemoryManagementWnit
— 128[éntry,2-way(Setlassociativelihstruction(TLB
— 128[entry,2-waySetlassociativeldataTLB
— Hardware(feload{or(TLBs
— FourlihstructionBATs[And{ourdataBATSs
—  VirtualemoryBSupportforpfofourpetabytes([2°?) BfVirtualemory
— Reallfhemory[Supportformipbourgigabytes(232)Bfphysicalmemory
— Snooped(andlihvalidatedforTLBIlihstructions
« EfficientiDataFlow

— All[databusesbetweenVRF,Ibad/storeinit,[dL1,[l.1,M2&EndThebus@red
128MbitsWwide

— dL10s[Rullypipelinediolprovide128Mitsiperldyclefo/fromiheVRF

— L2[s{ullypipelinediblprovide128bits[perl2[¢lock@ycleibihellls

— Uplbleightldutstanding@ut-of-orderldachemissesbetweenldL1@and@l2/bus
— UpliblSevenidutstandinglout-of-orderfransactionsiontheus

— LoadbldingioibldmewldL1risseslihtoldlderdutstandinglbad@nd(Store]
misses(ibfheSameline

— Storeltisslthergingforimultiple(Storetisses(ibiheSameline.Only
coherencylactionfakenl({i.e.,@ddress[only)for(Storehissesimergedblalli320]
bytes(oflaldachellinel(noldatafenureeeded).

— Two-entryfinished(Storelqueue@ndiour-entryléompleted(Storelqueue
between(bad/storenitlandldL1

— Separate@dditionallqueuesfforléfficientBufferingdfldutbounddatalcastouts,
writelthroughs, [@tc.)from[dL1[and12

¢ Buslhterface
— MPXbusléxtensionfo[B0X[processorlinterface
— Mode-compatibleWith[B0x[processorlihterface
— 32-bitl@ddressbus

ATMEL ;
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— 64-bitldatabus

— Bus-to-corelfrequencymultipliers(ofi2x,2.5x,3x,3.5x%,[4x,[4.5x%,3x,3.5x%,Bx,0
6.5x,[7x,[7.5x,Bx,9x[Supported

— Selectablelinterfaceoltages(of(1.8V,[2.5VAand3.3V
* PowerManagement

— Low-powerldesigniwithfhermalfequirementsiVery[SimilarfPC740[@ndO
PC750

— Lowloltagel1.8V[or[1.5VIprocessor(c¢ore
— SelectablelihterfaceMoltages(of(1.8V[danMeducelpowerlinldutputbuffers
— ThreelStatic[power(Savingfhodes:[doze, hap,@ndSleep
— Dynamiclpowerlinanagement
e Testability
— LSSDIScanldesign
— |EEEM149.1JTAGIhterface
— ArrayDbuilt-inSelffest[(ABIST)3factoryfestionly
— Redundancylon(ll1[data@rraysi@ndl2fag@rrays
* Reliabilityland[$erviceability
— Parityl@hecking@n®Oxand@L2[6achebuses

6 P C 7 41 O s ——
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SignalDescription
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Figure2.MPC7410MicroprocessorBignallGroups
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Detailed[$pecification

Scope

Applicable
Documents

Requirements

General

Designl@nd[Construction

TerminallConnections

AbsoluteMaximumO
Ratings

ATMEL

Thisldrawing[describes(ihelspecificllequirementsforihelicroprocessorPC74100n
complianceWwith[Atmel-Grenoblel[Standard(Screening.

1. MIL-STD-883:Testethodslandprocedures(ibrielectronics
2. MIL-PRF-38535:[Appendix[A:[GenerallSpecificationsiorlmicrocircuits

Thelicrocircuitsf@arelinfaccordancewithfhe@pplicableldocumentsfand@s[$pecified

herein.

Dependingl@nithelpackage,fheferminalldonnectionslarelasShownlihTable15,Table4
andFigure2.

Table2.MAbsoluteMaximumRatings™

Symbol Characteristic Value Unit
Voo Core[SupplyNoltage -0.3[fo2.1® \%
AVpp PLLBupplyoltage -0.3[fo2.1¥ \Y;
L2AVpp L2DLLSupplyNoltage -0.3f2.1% \Y;
OVpp 60xbusSupplyNoltage -0.3Mb3.465® \Y;
L20V;p L2busSupplyMoltage -0.3[fo2.6® \%
Viy Processorlbuslihputivoltage -0.3[{b[OVDDEM0,2v?® Y
Vi L2Buslihputiioltage -0.3[{I20VDDF0,2V@6) \Y
Vin JTAGISignallihputitoltage -0.3{MVDDEM0,2V Vi
Tste Storagelfemperaturelfange -55[{b[150 °C
Reworkfemp 260 °C
Notes: 1. Functionallandfestedl®perating[@¢onditions[arelgivenln[Table[4.[Absoluteinaximum
ratingslare[stressatingslonly.[Stressesbeyondhoselistedayaffectldevicelteli-
abilitylorldauselpermanentldamagefoiheldevice.

2. Caution:lV y[Mustmot@xceed@V,0rI20V, byhorefhan0.2V@t@anyfimelihclud-
inglduringpower-on[feset.

3. Caution:M20Vp/OVppMustbotéxceedVpp/AVpp/L2AVp Dyhorefhan(2.0V &ty
time[ihcludingduring[power-on(reset.

4. Caution:Vpp/AVpp/L2AVphusthotléxceed 120V ,/OVpp By horefhan0.4V@tany
time includingd duringd power-onO reset.O InO addition,d operationd at[] nominal
Vpo/AVpp/L2AV s [greaterhanmominalll20V 5 [0rOVpihihe1.8Viihputihreshold
selectimodel¢an(¢auselerraticloperation@ndACHimingaluesiorsefhanldescribed
inthisSpecification.

5. V) hayldvershoot/undershootio@ioltagelandforamaximumldurationfasiShownlh
Figure3.0

2141A-HIREL-03/02
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Figure[3.0MDvershoot/UndershootVoltage

L2)OVpp + 20%0— — — — — — — — — — — -

(L2)OVpp + 5%0-

(L2)OVppp- -

VIH!_J

Vito
(€7)115] 5 piaiil i Rl S A el

GND-03V— |- |- — = — — — — — — —\—[—

GND - 0.7v0—

—>» | Not to exceed [ e
10% of tsyscik

ThePC7410providesiseverall/ONoltagesfoSupportbothl@ompatibility With [existing
systems[@ndmigrationfofutureSystems.[ThePC7410core"Woltagemust@lwaysbhe
provided@atimominallYoltage[{see(Table4forlactualllecommendedldoreNoltage).Volt-
agelfofhed2VOs@nd[processorlinterfacellOsl@reprovidedfhroughlseparateSets[of
supplypins@ndimaybelprovided@tfheNoltagesSshownlhTablel3.ThelinputiVoltage
thresholdforiéachbuslisSelectedbySamplinghelStateofifheMoltagelSelectpins@tihe
negation(offhelsignallHRESET.[Theldutputivoltage Will[Swingfrom [GN D fothe [taxi-
mumoltage@ppliedibihe @V, 0rIL20V,,[powerpins.

Tablel3.0hput(ThresholdVoltage[S$etting

ProcessorBushputd M2MusnhputThresholdd
BVSELSignal | Thresholdis[Relativefo: | L2VSELSignal is[Relativelfo:
ow 1.8V 0 1.8
[HRESETW® | 2.5v [MRESET 2.5
106) 3.3vO 1 25
HRESET 3.3v6 HRESET NotSupported

Notes: 1. Caution:[ThelnputhresholdSelectiontmustlagreeithhe[OVp/L20VpVoltages
supplied.
2. Tol3electhel2.5Vhresholdldption,[L2VSEL/BVSEL$houldbedied[io(HRESET$0
thatfhe@wo(Signalschange[Statefogether.Thislis[fhelpreferredmethodforSelecting
thisimhodedperation.

3. DefaultiloltageSettingOfeftdinconnected{internallpull-up).
4. Tolovercomelthelinternallpullllipfesistance,@lpullldownfesistancelessthan250[0
shouldbeised.
5. Not[Supportedior1.5VIidore[powerSupplyprocessoriiersion.

ATMEL




Recommended[]
Operating[Conditions

Tabled.MRecommended@peratingConditionsY0]

ATMEL

o RecommendedO Unit

Symbol Characteristic Value

Vop CorelSupplyQloltage 1.8[zO00IMV \%
or1.5x5B0MmV

AVpp PLLSupplylloltage 1.8x100MV \%
or[1.5B0mV

L2AVpp L2[DLLSupplyiloltage 1.8x100mVO \%
or[1.5B0mV

OVpp Processor[busBupplymoltage%eemmemg) BVSELED 1.8[z00V \%

OVpp BVSELEMRESET 2.5100V \Y

OV @@ BVSELEZOrEMRESET 3.3[165[MV v

L20Vpp L2MusiSupplyNoltage L2VSELEZD 1.8[x100V \%

L20Vpp L2VSELEN@SrM2VSELEHRESET 2.5F100mV %

Vin Inputiioltage Processorbus GNDObOVpp \Y,

Vi L2[Bus GNDIoM20V,, v

Vi JTAGISignals GNDFoDV, v

T Die-junctionfemperature -55[b[125 °C

Notes: 1. Theselarefhelfecommended@ndestedldperatingltonditions.Properldeviceldperationloutsideldffhesel¢onditionslismot

guaranteed.

2. Only[@vailable@dniev.4PC7410IXXXMnnILE[@AndIaterdevision.
3. OVDD[Z[3.3VnotSupportedior.5VIidorelpowerSupplyprocessoriersions.

ThermallCharacteristics

PackagelCharacteristics

Table®.IPackagelThermallCharacteristics

Symbol Characteristic Value Rating
6;c CBGA@ANdICI-CBGApackagesihermalfesistance, dieunction-to-casefhermallfesistance 0.03 °C/IW
(typical)

B CBGAIlpackagelihermallfesistance,[die[junction-to-leadfhermallfesistance[{typical) 3.8 °C/IW

055 CI-CBGAIlpackagelfhermallfesistance,diefjunction-to-leadfhermallfesistance[{typical) 4 °C/IW

0;n CBGAI[packagelihermallfesistance,[diefjunction-to-ambiantfesistance[{typical) 17.9 °C/IW
TheboardldesignerldanichooseDetween[Severalldommerciallyl@vailableheatSinkdypes
tolplacednihePC7410.[Forléxposed-diepackagingfechnology@slihTable,fhelihtrin-
sicldonductionfhermalldesistancelpaths@reShownlih[Figured.

10 P C74 1 O |
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InternallPackagelConduction FigurelddepictsfhelprimaryheatiransferipathforlalpackagewithlanfattachedheatlSink

Resistance

ThermallManagement
Assistance

2141A-HIREL-03/02

mountedi@n(alprinted(gircuitBoard.

Heatlgenerated[on(fheActivesideloflthel¢hiplis[¢onductedfhroughlfhelSilicon,{hen
throughhelheatlSinkAttachinaterial[{or[thermallinterfaceinaterial)[Andfinallyfoihe
heatSinklwherelitlis[femovedbyforced-airldonvection.[

SincelthelSiliconfhermallfesistancelis[quite[Small,forfafirst-orderlanalysisfhefempera-
tureldroplinfhelsilicon[ihaybemeglected.[Thus,fheheatSink[Attachinateriallandihe
heat(Sink[@onduction/convectivefhermalesistances(arefheldominantierms.

Figurel4.[C4[PackagewithHeat[SinkMounted@n[aPrinted[CTircuitBoard

External Resistance Radiation Convection

Heat Sink —— >

<«— Thermal Interface Material

= . .
— <«— Die Junction[J

Internal|Resistance P < Die/Packagel]

M_@—NM

= <«—— Package/Leads[]

Printed Circuit Board ————> ?

External Resistance Radiation Convection

The[PC7410lihcorporates(@ihermalimanagement@ssistnit[TAU)[domposeddf@iher-
mall3ensor,[digital-to-analog@onverter,[@omparator,[dontrolibgiclandldedicated[Special-
purposeliegisters((SPRs).[Morelihformationonfheiseoffhisfeaturelis(givenlinihe
MPCIRISCMicroprocessorWser'sManualfromMotorola.

Table®.[Thermall$ensor$pecificationsatlVp EFAVyp FI2V [ EF0A.8VEA00INVIGr
1.5VEBOmMV,EB5°CEOjRA25°CO

Characteristic Min Max Unit
Temperaturefange® 0 127 °C
Comparator(Settlingfime® 20 Us
Resolution® 4 °C
Accuracy -12 +12 °C

Notes: 1. Thellemperaturelisfhefunction@emperatureldfiheldie.Thelhermallassistinit'siaw
outputldoes(hotlihdicate[an[absolutelfemperature, butfitimustbelinterpretedbySoft-
warefolderivefhe[@bsolute[unctionemperature.dForlihformation@boutlihelliseland
calibration[of(theTAU,[seeMotorolalapplicationChote, FProgrammingtheThermal
AssistWnitihfheMPC750Microprocessor”.00

2. Theldomparator(SettlingfimealueustBeldonvertedihtofheBumberBf{CPUGlocks
thateedibberittenihtofhe[THRM3SPR.
3. Thelfesolutionlis[uaranteedbyldesignandidharacterization.
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Adhesives@andThermald
InterfaceMaterials
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This3ection[providesfhermallmanagementihformationforhel¢eramicballlgrid(array
(CBGA)packageforlair-cooled@pplications.[Properihermalldontrolldesignlisprimarily
dependentluponhelsystem-levelldesignZtheheatSink,@irflowlandIhermallinterface
material.[Toeducedheldie-junctionemperature,heat$inksmay belattachedfofhe
packagebyl[Severallinethods:[(adhesive,Springdlipfoholeslintheprinted-circuitlboard
or[packagelandiountingl¢lipfandScrew@ssembly;[SeelFigure®.This[$pringforce
shouldmotléxceed®.5[poundsofforce.Witimately,fheinalSelectionlof[@n[appropriate
heatSinkldepends[onlihanyfactorsiSuch@sthermallperformancelatlalgivenlairirelocity,
spatialltolume,hass, @ttachmenthethod,[@ssembly@ndldost.

Figure®3.ICBGA[Package[Cross-sectionWith[Heat[Sink[Options

Heat Sink —»Cl I—l l_l r

e s HHH

Adhesive or 0 —» [ 1
Thermal Interface Material |

ONONONONAN i

Printed-Circuit Board —» B

.

Althermallinterfacehateriallislfecommended(atfhepackagelid-to-heatSinklihterface(fo
minimizefhedhermalldontactesistance.ForfhoselapplicationsihereltheheatSink(is
attacheddyS$pringdlip(mechanism,Figure®showsIhelfhermalperformanceloflthree
thin-sheetfhermal-interfacefnaterials({silicone, [graphite/oil, floroetherail), @bare[bint
andafbintiwithfhermallgreasel@s@functionlofldéontactpressure.lAs[Shown,thelperfor-
manceloflthesehermallinterfacenaterialslimprovesiwithlincreasingldontact(pressure.
TheseOfthermalldrease(Significantlyfeducesihelinterfacefhermalfesistance.Thatls,
theDarebintfesultslin[afhermallfesistance@pproximatelySevenlfimesigreaterthanihe
thermallgreaseljbint.(J

HeatlSinks[are@ttachediblthepackagebymeans(oflalSpringdlipdoholesiihiheprinted-
circuitoard{seelFigure(’).[This$pringforceShouldMotléxceed®.5[poundsofforce.
Therefore,3ynthetic[greaseloffersihebestthermalperformance,consideringihelow
interfacelpressure.l]

Theoard[designer[¢anl¢hoosebetween(Severallfypeslofithermallinterface.[MeatSink
adhesivelinaterials(shouldbelSelectedbasedliponhighléonductivity,yetinusthave
adequatelechanicallStrengthfoeet@quipmentShock/vibration[fequirements.

12 P C 7 41 O s ——
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Figurel®.0Thermal®PerformanceofDifferent(ThermalnterfaceMaterials
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Heat[Sink[$election[Example Forlpreliminarytheat(Sink(Sizing,heldie-junctionlemperaturel¢canbe[expressedlas

follows:

T, = T,+T,+(0, +0,,+0,)xP,

int
where:
TjZ[die-junctionfemperature

T, Zlhletldabinetl@mbientiemperature

T Z@irfemperatureiiseWithinfhel@domputerldabinet
8,.F0unction-to-caselthermallesistance
6,.«7[@dhesiveldrlihterfacehaterialthermall@esistance
6., 7 heatlSinkase-to-ambientfhermalldesistance
P4E[powerldissipatedbyltheldevice

Duringloperation,theldie-junctionfemperatures[(T;)Shouldbelfaintained(lessthanthe
valuel$pecifiedinTable[4.[Thefemperaturedfihe@irldoolingfhe[@omponentigreatly
dependsiponihe@mbientlihlet@irfemperature@ndfhe@irfemperaturefiseWithinthe
electronicldabinet.[Anlelectronicldabinetlinlet-airfemperature{T ) hayMangefrom30°C
tol40°C.Thelair@emperatureldiseWithin@lcabinet{T,) haybelihfheMangeof(5°Cio
10°C.Ohelthermalfesistanceoflfhefhermallinterfaceinaterial(6;,,) s dypicallyabout
1°C/W.[Assuming[alT,[0f(30°C, [T ,of(5°C,[alCBGApackage®,, =[0.03,[and[alpower
consumption((P )[6f(3.0Wwatts, thefollowinglexpression(for(T lis[dbtained:

Tj = 30°C+5°C+(0.03°C/W+1.0°C/W+80,,)x5W

ATMEL i
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For@ThermallyheatSink#2328B, theeatSink-to-ambientihermalfesistancel(8,,) ver-
suslairflowNelocitylis[Shownlih[Figure(7.

Figure[7.OThermalloy#2328B[Heat[$ink-to-ambient[ThermalResistance¥s.[Airflow

Velocity
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ApproachlAirVelocity[m/s)

Assumingan@irvelocity [6f[0.50/s, fheéffective R, [i5[7°C/W, ThusO
T, = 30°C+5°C+(0.03°C/W+1.0°C/W+T7°C/ W) x5W,

resultinglin@[die-junctionemperaturelof@pproximately[75°ChvhichliswellwithinGhe
maximumloperatingfemperatureléfthel@omponent.

Otherlheat(Sinks[dfferedByChipCoolers,IERC,Thermalloy, Wakefield[Engineering@and
Aavid[Engineeringoffer(different(heatSink-to-ambienthermallfesistances@andayor
maynoteed@irflow.O

Though(theldieunction-to-ambientandfheheat[$ink-to-ambientfhermaliesistances
aref@aléommon(figurelofiineritiisedforléomparinghehermallperformanceofVarious
microelectronic[packaginglfechnologies,@nel$houldléxerciseldautionihenlonlylising
thisinetriclinldeterminingfhermalihanagementbecausemolsingle[parameterldanlade-
guatelyldescribellhree-dimensionallheat@low.[Theinalldie-junction[dperating
temperaturelismotlonly@functionlofithe[@omponent-levelfhermalliesistance, butlofthe
system-levelldesign(andlisloperating(¢onditions.Infaddition{o{heldomponent'spower
consumption,@mumberoffactorsi@affectihelfinalloperatingldie-junction@emperature=
airflow, oard(population[{locallheatflux[dffadjacentiéomponents),heatSink&fficiency,
heat(sSink[@&ttach,MeatlSink[placement,hext-levellinterconnectiechnology, [System(air
temperaturelfise, @ltitude,[&tc.[]

14 P C 7 24 1. () s
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Power[Consideration

PowerManagement

2141A-HIREL-03/02

Duelfofhelé¢omplexitylandihe any¥ariations[of(system-levellboundarylé¢onditionsfor
today's[inicroelectronicléquipment,thel[¢ombined&ffectslofthe(heatdransferiinecha-
nisms[{radiation,[¢onvection@nd[¢onduction)inayaryWwidely.dForfheseeasons,itlis
recommendedolliseld¢onjugateheatfransferinodelsforiheoard,(ashivellas[3ystem-
levelldesigns.

Toléxpedite[System-levellfhermal@nalysis,[Severalfcompact’fhermal-packagelmodels
are[@vailableWithinFLOTHERM®.[Theselare[@vailableMiponTequest.]

ThePC7410providesfourpoweriodes,[$electablebylSettingfhelappropriateldontrol
bitslih(theMSR@ndHIDOMegisters.[Thelfourlpowerhodes(are:

Full-power:[This[isfheldefaultipower(State[0ffthe[PC7410.[The[PC74100s{ully
powered[@ndthelihternalfunctionaldnitsfarel@perating@tifhefull[processorldlock
speed.[Ifitheldynamiclpowerlanagementthodelis[@nabled,functionallinitsfhat@re
idlewilllautomatically@nter@dow-power[State Wwithoutlaffecting[performance,
softwarel@xecution(dr(@xternalardware.

Doze:[AllfhefunctionalnitsloffhePC7410@reldisabledléxceptforihefimel]
base/decrementerregistersf@andfhebusiSnoopingllbgic.(Whenthelprocessorlisih
dozelfhode,@nléxternal@synchronouslihterrupt,@8ystemhanagementlinterrupt,@C]
decrementer(éxception,(albardorSoftlesetldriachine¢heckbringsihe[PC74100
intolthelfull-power(state.[The[PC7410(ih[dozelhodeltaintainsthePLLOnh@ATully D
powered(State@andbckedibfheSystemléxternall@lockihput[SYSCLK)So@x
transitionothelfull-power(Statefakesonly@fewlprocessoridlockigdycles.

Nap:[Thel@apihodefurtherfeducespowerl@onsumptionByldisablingBusiSnooping,
leavinglonlyfhelfimebaselfegister[andfhePLLlh[alpoweredState.[The®PC74100
returnsfibihefull-power[Statelponlieceiptidflaniéxternall@synchronouslinterrupt, @
systemlhanagementlinterrupt,aldecrementerléxception,aharddrSoftdesetor@l]
machinel@hecklihput{IMCP).[Afeturnibfull-power(State from(amap(State Takesdnly [
alfewlprocessorlélockdycles.Whenlihe[processorlislihhapihode, fIQACKIEO
negated,fhelprocessorlis[putlih[dozelmodeibSupportiSnooping.

Sleep:S$leepiodeltinimizespowerldonsumptionBydisabling@llinternalfunctional J
units, @fterfwhichléxternalSystemlbgiclfhay(disablefhe[PLLEANd3YSCLK.O
Returningfhe[PC7410bhefull-power(Stateequiresihel@nablingdfthePLL@ndO
SYSCLK,fbllowedbytheldssertionofl@aniéxternallasynchronouslihterrupt, @System]
managementlihterrupt,@hardor(SoftidesetldralachineldhecklihputMCP)[Signall
afterlthefimelfequirediblrelockihePLL.

ATMEL s
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Table[7.MPowerl[ConsumptionforC7410 [{1.8V)

Processor{ICPU)[Frequency
PowerMode 400MHz 450MHz 500MHz | Unit
CorelpowerSupply 1.5V ‘ 1.8V 1.5V ‘ 1.8v 1.8V
Full-OnMode
TypicalM® 2.92 4.2 3.29 4.7 5.3 w
Maximum®@®©) 6.6 9.5 7.43 10.7 11.9 w
DozeMode
Maximum®@)®) ‘ 3.6 ‘ 4.3 ‘ 4.1 ‘ 4.8 ‘ 5.3 ‘ w
NapMode
Maximum®@®) ‘ 1.35 ‘ 1.35 ‘ 15 ‘ 15 ‘ 1.65 ‘ w
SleepMode
Maximum®@® ’ 1.3 ’ 1.3 ’ 1.45 ’ 1.45 ‘ 1.6 ‘ w
SleepMode@PLL[AndDLL Disabled
Typical®® 600 600 600 600 600 mw
Maximum®@)®) 1.1 1.1 1.1 1.1 1.1 w
Notes: 1. TheselValues@pplyfor@llvalidprocessorbusiandll2Dusiatios. TheValuesidomot

includeOSupplypower{OVpp@AndIL20V yp) [orPLL/DLLSupplypower{AVyp@End
L2AVpp).[0OVp@andM20V s powerlisSystemldependent, Butlisiypically£10%0fV
power.Worstléaselpowerldonsumptiondor[AVpp EFA5MMWEANI2AV 5 EFA5IMW.
MaximumpowerOsCmeasuredCat[1105°C, CatlVp G=0L.8VorOL.5Vwhile CrunningCan
entirelyl@ache-resident,[dontrivedSequenceoflihstructionsiivhich[Reephe@xecution
units, [ihcludingAltiVec,maximally@usy.
Typicallpoweris@nlaverageNalueeasuredat65°C, V5 Z1.8VOr.5V,
OVppFL20VpF2.5VIN[@ABYystemwhileMunning@ldodec@pplicationfhatlis[AltiVec
intensive.

TheseValues(includelfhellise [OfAltiVec.[Without[AltiVecldperation,[éstimate[&25%
decrease.
PowerOconsumptionOderatingOatOlowOtemperaturesOtoObeOdefinedDafterOdevice
characterization.

P C 7 41 O s ——

2141A-HIREL-03/02



s P C 7410

Electricall
Characteristics

Static[Characteristics

Table[8.0IDC[Electrical[$pecifications((seeTable4forlRecommended@Operating[Conditions)

NominalBusO
Symbol Characteristic Voltage® Min Max Unit
Viy Inputthigholtage 1.8 0.65RX[L2)OVpp (L2)OVpF0.2 \
@©)
v,, (allihputséxcept[3YSCLK) 55 17 (L2)OV 0.2
Viy 3.3 2.0 (L2)OVpp 0.3 \Y
' Inputlbwoltagel 1.8 -0.3 0.35X[0Vpp \Y
v, (allihputs[éxcept[3YSCLK) 55 0.3 0.2X({L2)0V,p v
Vi 3.3 -0.3 0.8 \
CVy SYSCLKIhputhigholtage® 1.8 1.5 OVppF0.2 \Y
CVi4 25 2.0 OVpp#0.2 \Y
CVi4 3.3 24 OVpp#0.3 \Y
CV,. SYSCLKIlhputIbwhQloltage 1.8 -0.3 0.2 \Y
CV, 25 -0.3 0.4 \
CV, 3.3 -0.3 0.4 \
I Inputeakageléurrent,Od 10 A
V (ED20Vp/0Vp @)
It High-Z[{off-state)leakageldurrent,(] 10 HA
VinEL20Vpp/OVp, @O
Vou Outputhighvoltage,C 1.8 (L2)OVpp[20.45 \Y
Vou lonZERIMA 25 1.7 \Y
Von 3.3 24 \Y
VoL Outputbwlloltage,O 1.8 0.45 \%
VoL loLF(OIMA 25 0.4 Vv
VoL 3.3 0.4 \Y
Ci Capacitance,lV,y=F0V,O 7.5 pF
fEAMHzO®
Notes: 1. Nominall¥oltages;[See(TabledforlRecommended®perating[Conditions.
2. Forlprocessorbus(Signals,iheeferencelisOVywhilell20Vy(isiheeferenceforihel2Bus(Signals.
3. Excludesfest8SignalsiILSSD_MODE,11_TSTCLK,I2_TSTCLK)[@AndIEEEM149.1MoundaryScan(JTAG)Signals.
4. Capacitancelis[periodicallylSampled@atherfhan100%[fested.
5. ThelkakagelsmeasuredorimominallOVpp@ENndLV g, Orioth[OVypEandV oy MustvaryhfheSameldirection[{forléxample,

2141A-HIREL-03/02

both[®Vpp@andlVypNarybyleitherF5%0r[E5%).
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Dynamic[Characteristics

Clock[AC[Specifications

ATMEL

Afterfabrication,[partsfareSortedbymaximumprocessorl¢orelfrequency@sishown(in
“Clock[AC[Specifications”[and{@estedfor[@onformancedofhe[AC[Specificationsforihat
frequency.TheselSpecifications[areforialidprocessorldorelfrequencies.Thelprocessor
corelfrequencylisideterminedbyheBus{SYSCLK)Frequency@ndiheSettingsloflthe
PLL_CFGJ0:3]8ignals.Parts@relsoldbdymaximumiprocessorlgorefrequency.

Table@provides(theldlockfACHimingSpecifications@asldefinedlihFigured.0]

Table@.[ITlock[ACTiming[$pecifications[{See(Table[d[for[Recommended@perating[Conditions)

Maximum[ProcessorCoreFrequency
400VHz 450MHz 500Hz
Symbol Characteristic Min Max Min Max Min Max Unit
feore™® Processorlfrequency 350 400 350 450 350 500 MHz
fyco® VCOI[frequency 450 800 450 900 450 1000 | MHz
fovscik™ SYSCLKIfrequency 33 133 33 133 33 133 MHz
teyscik SYSCLKIgyclefime 7.5 30 7.5 30 7.5 30 ns
ter§tce® SYSCLKMse@ndfallfime 1.0 1.0 1 ns
teri& ke’ 0.5 0.5 0.5 ns
tenk/tsyscik® SYSCLKdutyldycleheasured@tOV /2 40 60 40 60 40 60 %
SYSCLK{jitter® +150 +150 +150 ps
InternalPLL [Felockime® 100 100 100 Hs
Notes: 1. Caution:[The[SYSCLKOrequencylandPLL_CFG[0:3](5$ettingsimustbelthosenSuchOhathedesultinglsY SCLK{bus)re-
quency,[CPU{core)drequencyandPLLI{VCO)FrequencyldolhotléxceedTheirespectiveinaximumloriminimumloperating
frequencies.ReferibfhePLL_CFG[0:3]8ignalldescriptionih[IClock$election”[dnpage36{orivalid[PLL_CFG[0:3]Settings
2. Riselandfallfimesforihel$YSCLKIhputiheasuredfromD.4VIb2.4Vivhen®V,E3.3VHominal.
3. Riselandallfimesbrihe$YSCLKIihputheasuredfrom(0.2Vio1.2ViwhenDVy,E01.8VI0r2.5VMominal.
4. Timingls[guaranteedyldesign@ndcharacterization.
5. Thisepresentsibtallihputlitter,Short-term@ndIbng-termdombined,@ndlis[guaranteedDyldesign.
6.

Relockiming[is[guaranteedbyldesignland¢haracterization.PLL-relockdime[sheinaximumZmount[offimeliequiredor

PLLOock&fter@StableVpp@nd[BYSCLK@Ereleachedduringfhepower-oneset3equence.ThisSpecification[alsolapplies
whendhePLLhasbeenldisabled@nd3ubsequentlylie-enabledduringsleeplinode.[AlsootefhattHRESETEnustbeheld
assertedfor@minimumof255MusldlocksafterfhePLL-relock@imelduringfhepower-onfesetSequence.

Figure®.IBYSCLKOhputTimingDiagram
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VMEMidpointVoltagellOVpp/2)
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ProcessorBus[ACO Table[10providesiheprocessor[ACHimingSpecificationsforthe[PC7410asldefined(ih
Specifications Figure[10landFigure11.Timing$pecificationsforfhel2Muslare[providedih[OL2[Bus

AC[Specifications”[@nlpage24.

Table[10.MProcessorBusACTimingSpecifications V&tV FAVp EF0.8VEA00MV; 0
-55°CI2 T2 125°C, [0V [F1.8VZ[100MVD

400,[450,300MHz
Symbol® Parameter Min Max Unit
tyyry D@6 ModeSelectlihputSetupfoHRESET 8 tovecik
tyxgy@O® HRESETIbMode(Selectihputholdd 0 ns
tivkn InputfSetupl] 1.0 ns
tixkn InputHoldO 0 ns
OutputValidTimes:("® ns
tenTsvo TSO 3.0
tiHARY ARTRY/SHDO/SHD1 2.3
teHov All®ther@utputsO 3.0
OutputBoldTimes:("(? ns
tnTsx TS 0.5
tkHARX ARTRY/SHDO/SHD1 0.5
teHox All[DOther[@utputs 05
tenoe Y SYSCLKo@utputEnable 0.5 ns
teroz SYSCLKIbOutputMighmpedancel{allléxceptlABB/AMON[O],[ARTRY/SHD,O 3.5 ns
DBB/DMONIJ0]),(3HDO,[3HD1)
typpgpy OO SYSCLKIo[ABB/AMONI[O], IDBB/DMON[0] HighTmpedance@fter[precharge 1.0 toyscik
typapp OO MaximumDelay fo[ARTRY/SHDO/SHD1Precharge 1 tovscik
tynarez D00 | SYSCLKIDIARTRY/SHDO/SHD1HighmpedanceAfterPrecharge 2 tevscix
Notes: 1. AlllihputSpecifications@releasuredfromhelidpointdfitheSignalihiquestionibiheidpointidfiherisingl@édgeldfiheihput

2141A-HIREL-03/02

SYSCLK.[AlldutputSpecificationslarefneasuredfromhehidpointofithelfisinglédge6f[$ Y SCLK b fhe midpoint[6fifhe(Sig-
nalfinChuestion.[AllCbutputtimingsfassumelalpurelyiesistive [0 Noad{seeFigure10).OnputfandCoutputtimingsCare
measured@tihepin;fime-of-flightldelaysihustbeladdedibriracelengths, Niasland[donnectorsiihfhe[System.

. Thel8ymbologysedorfimingSpecificationshereinibllowsihepatternofd

t(signal)(state)(reference)(state)mor[[hpursand[ﬂ(reference)(state)(signal)(state)mormurpurs' [For@xample![ﬂIVKHBymbc’lizesmhe[ﬂimempurl}ig'
nals[{l)Teachfhevalid(state[(V)Telativefothe[$YSCLKIfeference{K)[goingHodhe thigh{H)Stateldrihput$etupdime.[And
tknovisymbolizesihefimefrom3YSCLKK)Goinghigh(H)Mntilbutputs{O)@re Malid (V) Bridutputialid@ime. Ihputholdime
can[belfead@sthelfimeihatfhelihputSignal{l)Wentlihvalid[(X) WwithHespectibihefising[dlocklédge [([KH)Hotefheposition
oflthefeferencel@ndlis(State{orihputsanddutputholdfimedanbefead@sihefimefromiheising@dge [(KH)Wntiltheldut-
putiventihvalid[{OX).O

ThelSetup@andboldiimelsWwithfespectibihemisinglédge6fHRESET[(seeFigure11).
ThisSpecificationlsforldonfigurationiihodeSelectonly.[AlsoMotefhatfhe[HRESET hustbeheld@sserted for@Mminimumof
255Mus(élocks(afterfhePLL[Me-lock{melduringfhepower-onesetlS8equence.
tsyscLkiBheperiodofihel@xternall@lock(SYSCLK)IhmManoseconds(ns).TheMumbersigivenlinhiheiableustbeultiplied
byfheperiod0f[$YSCLKIbldomputefhe@ctualfimelduration{in@anoseconds)0ftheparameterlinlquestion.
ModelSelectSignals@reBVSEL,[EMODE,M2VSEL,[PLL_CFG[0:3]

AllBtherButputSignals@reGomposedfithefollowing HA[0:31],[AP[0:3],[TT[0:4],TBST,TSIZ[0:2],[GBL,[WT,CI,MH[0:31],
DL[0:31],[DP[0:7], BR,[CKSTP_OUT,DRDY, HIT,[QREQ, RSRV.
Outputlvalid@imefisheasuredfrom(2.4V[{b[0.8VwhichthaybelbngerihanihefimelfequiredibldischargefromVddib[0.8V.

ATMEL i
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AccordingfofheB0xbusprotocol,ABB@NdIDBB AredrivenonlybyfheGurrently@ctiveBusnaster.[Theyl@re@ssertedlbw
then[prechargedhighbeforeeturningbhigh-Z@s8hownihFigure®.TheMominal(prechargeWidthfor(ABBGriDBBIi50.5X
tsyscLi.[le.,desshanheinimumiy s, «[period, fo@nsurefhatanotherinaster(asserting[(ABB, brDBBOnthe following
clockwillimotidontendwithfheprecharge.@Outputi¥alidlandbutputholddiminglisfested forthelSignal@sserted. Outputivalid
timelisestedforiprecharge. Thelhigh-Zbehaviorlis[guaranteedbByldesign.
Accordingibfhe60xDusprotocol,[ARTRY [danbeldrivenbymultipleusastersthroughihedlockperiodimmediatelyfol-
lowing[AACK.Buslé¢ontentionisMot@n[issuelSincelanyaster@sserting[ARTRY Willbe [drivingitdbw.[Anyhaster(asserting
itdbwlihfhe(irstidlockiollowing[AACKWillThengobhigh-ZibridneldlockbeforeprecharginglitfhighlduringhelSeconddycle
afterfhel@ssertion@fIAACK.[TheominallprechargeidthEorfARTRY 5.0y s cCle.,[O3houldbehigh-Z@AsShownlh
Figure@beforefhefirstlopportunityforldnotheriinasterfolassertfARTRY.[OutputValid@nddutputholdfimingarefested for
thelSignal@sserted.@utputiValidfimelisfestedforprecharge.Thelhigh-Zbehaviorlis[guaranteedbyldesign.

. GuaranteedBy[design@ndnotiested.
Outputfholddimel¢haracteristics[¢an[belalteredbyfheliselofthedl2_TSTCKIpinlduring[3ystemeset, Similarfo2[dutput
holdbeing&lteredbyihelise [ofbits[14-15][infhe2CRIegister.Odnformationlontheldperation[offhedl2_TSTCLKwilllbe
includedlihfuturefevisions[oflthisSpecification.

Figure®.IIhput/OutputTimingDiagram

20

SYSCLK —
tvkH >
< tixkH
Allinputs < < > X XK 2 X XL > X )
tyrov tkHox
All Outputs
(except TS, ABB, ZX <
ARTRY, DBB)
All Outputs tkHoE [« < tkHoOZ
(except TS, ABB, < \>
ARTRY, DBB) 4
tkHABPZ [€
— tkHTsy [«
TS,
ABB/AMON[0], KHTsv < tirTsx [ ~
DBB/DMONI[O]
tkHARPZ [< N|
ARTRY fkriaRp <! tirary
SHDO, " Tkarv < tkHARX
SHD1 |

VM = Midpont Voltage (OVbp/2)

PC7410
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Figure10.MACTestMoadfbrifhe®0xIhterface

Output _é) Z0 = 50 Ohms \ ov
| ) ’\N\, DD/2

RL =50 Ohms

Figure11.MModenhputTimingDiagram

HRESET
tMvRH | fvxrH_

MODE SIGNALS < XK > X

where VMEMidpointVoltage[{{OVp/2)

Thel2CLK[frequencylisprogrammedby(fhell2[donfigurationfegister(L2CR[4:6])[dore-
to-L2[divisor[fatio.[See[Table[17{orléxampleldcore[and 2[frequencies(atVarious[divi-
sors.[Table(11[provides(ihe[potentiallfangedfl2CLK[0ButputlACHiming[Specifications(as
definedlih[Figure12.0]

Thel2SYNC_OUTBignallislihtendedfoe Moutedhalfwaydutfolihe[SRAMs[@ndihen
returnedfofhel2SYNC_IN[hputofihe MMPC7410do8ynchronizel2CLKOUT [Athe
SRAMwith{fhelprocessor’slinternall¢lock.M2CLKOUT[atfhe[SRAM[¢anbeloffsetfor-
wardlorbackwardlin@imey[shorteninglorlengtheningfhelfouting[0fll2SYNC_OUT[{o
L2SYNC_IN.[SeeMotorolalApplicationNote[AN179/DOPowerPCBacksidell2[Timing
Analysis[forifthe[PCBDesignEngineer."

ThelninimumL2CLK[@requencyof(Table11[is[$pecified Dy ihe inaximumldelayoflihe
internal(DLL.[Theariable-tapDLLIintroducestuipfoafulllclockperiodldelaylinihe
L2CLKOUTA,[L2CLKOUTB@NAIL2SYNC_OUTIBignalsSodhatheteturning
L2SYNC_INGSignallkphaselalignediwithfhemextldoreldlock{dividedbyhedl2[divisor
ratio).[Domotlchoose@ldore-to-L2[divisoriwhichMesultsin@nI2@requencyDelowlhis
minimum,orEhed2CLKOUTSignalsprovided@orfERAMElockingwilllmotbelphase
alignedwithfhe[C7410[doreldlockatfhe[SRAMs.

ThelmaximumL2CLK@requencyBhownlinTable11lisfheld¢oredrequencyldividedby
one.Weryfewl2[SRAMdesignswillbe[ablefoldperatelihfhisinode.Mostldesignswill
select@lgreateridore-to-L2[divisorfoprovide@ongerdl2CLK[periodforfead@andirite
accesslfofhel2[SRAMs.[Thelmaximuml2CLK@requencyforany@pplication[oflihe
PC7410willlbeafunctionoffhe[ACHimingsofihedPC7410,0he[ACHimingsiorihe
SRAM, buslbading@ndprinted@ircuitboardracelength.

AtmellsSimilarlydimiteddy8ystemdonstraints[@nddannotperformestsioffhedl2hter-
faceldon[@lsocketedpartion@functionalfesterlatfhemaximumdrequenciesof(Table11.
Therefore,dunctionall@perationland[ACHiminglihformation[arefested[@tldore-to-L2[divi-
sorslof2[orlgreater.

ATMEL 2
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L2lihputlandldutputiSignalsfareatchedlorlénabled@espectivelybyfhelinternal[l2CLK
(whichOs[3YSCLKnultipliedwpfoihel¢orefrequencylandldivideddown{ofheIl2CLK
frequency).lnlotherivords,@he[ACHimingsof(Table12@re[entirelyindependent[of
L2SYNC_IN.On[&l¢losedbop3ystem,Wherel2SYNC_INMk[drivenfhroughfheboard
traceyl2SYNC_OUT,IL2SYNC_IN[@nlyléontrolsGheloutputiphasedf(lLl2CLKOUTA
andl2CLKOUTBWhich[areisediblatchlorl@nableldatalatthe[SRAMs.[However,Since
infaldlosedbop(SystemIl2SYNC_IN(s[heldlih[phaselalignmentiwithfhelinternall2CLK,
theSignalsiof(Table2[arelfeferencediblthisiSignallfatherfhanihenot-externally-visible
internall2CLK.Duringihanufacturingfest, fheselfimeslarelactuallyiheasured(relativefb
SYSCLK.

Table1.MM2CLKOutputlACTiming$pecificationsatiRecommended@perating[Conditions{SeelTable4)

400MHz 450MHz 500MHz
Symbol Parameter Min Max Min Max Min Max Unit
fLoc @ L2CLKfrequency 133 400 133 400 133 400 MHz
tiocik L2CLKIgycleime 25 7.5 25 7.5 25 7.5 ns
tenc /tiocik® L2CLKduty[@dycle 50 %
InternalDLL-relockfime® 640 640 640 - L2CLK
DLL@aptureindow® 0 10 0 10 0 10 ns
tocskw L2CLKOUT dutput-to-output] - 50 - 50 - 50 ps
skew®
L2CLKOUTButputfitter® - +150 - +150 - +150 ps
Notes: 1. L2CLK®utputsfarel2CLK_OUTA,IL2CLK_OUTB,[And[L2SYNC_OUTpins.[Thel2CLKdrequencydoltorelfrequency$et-
tingsimustbel¢hosen(Suchfhatiheesulting2CLKFrequencyanddorefrequencyldomotléxceediheirfespectivehaximum
orOminimumCoperatingfrequencies. OTheOmaximumOL2LCKfrequencyOwillCbe Osystem-dependent. (IL2CLK_OUTAand
L2CLK_OUTBmustMhaveléquallbading.

2. Themominalldutyldycle0ffhell2CLKI5B0%Mheasuredatihidpointitoltage.

3. The[DLLI[fe-lockiimelisSpecifiedihfermsofll2CLKs.Them@umberlinfhefableustbeultipliedbyfheperiod0f[l2CLK o
computefhelactual@imeldurationlinldanoseconds.Re-lockfiminglis[guaranteedByldesignandGharacterization.

4. Thell2CR[L2SL]bitlShouldbelSetforll2CLKFrequenciesllessthan110MHz.[ThisladdsoreldelayibléachfapofiheDLL.

5. Allowable[SkewDetween@2SYNC_OUT@NAIL2SYNC_IN.

6. GuaranteedByldesignlandmotested.ThisButputlitter@umberfepresentsiheaximumidelayldflonefapibrwardoridonefap
backfromiheléurrentIDLLEapAsihelphaseléomparatorSeeksHolminimizelthephaseldifferencebetweenl2SYNC_IN[and
thelinternal(L2CLK.[ThisChumberCmust[be[€¢omprehendedlin@hel 2@iming[analysis.[Thelnputhitterfon[(BY SCLKAffects
L2CLKOUT@nddhell2[address/data/control$ignalsiéquallyandhereforelis[alreadyl@omprehendedinfhe[ACHimingand
doesmothavebbeldonsideredihfhed2diminglanalysis.

22 PC7410 |
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Figure[12.MM2CLK_OUTutputTimingMDiagram[]

L2 Single-Ended Clock Mode

L2CLK_OUTADO 7

L2CLK_OuUTBO 7

L2SYNC_OuTO 7

L2 Differential Clock Mode

L2CLK_OuTBO

L2cLk_outan X VMO

L2SYNC_OuUTO /]

Note:

tocik
toheL
VMO K VMO 7
VMO K VMO 7 VMO
tocskw
vMQd N VMO 7
tiocik |
teneL
HKwo  XKwo X X X
vMQad N VMO 7 VMO

VMEMidpointVoltageL20Vp/2)
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L2BuslAC[Specifications Table[12[providesfhell2Buslinterface[ACiming$pecificationsforihePC74100as
definedlin[Figure 3[@ndFigure14{orfhelbadingldonditionsidescribedlih[Figure15.0]

Table12.0I2BushterfacelACTiming[$pecifications@tVpp FAVpp FL2AV ) F0.8VERAOOMVOrA.5VERBEOMVE]
-55°C2 T;2[125°C, 120V Z(2.5VE100mV0rIl20Vpp F1.8VE00MV

400,450,300MHzO

Symbol Parameter Min Max Unit

A .5 P L2SYNC_INfise@ndfallfime 1.0 ns
Setup(Times ns

toviocn® Datal@ndparity 1.5
Input®HoldTimes ns

toxLocn® Datal@ndparity 0.0

tiocnoO@ ValidTimes ns
Allldutputsiwhenl2CR[14:15]=00 25
Allldutputsiwhenl2CR[14:15]=[01 25
Alldutputsivhenl2CR[14:15]ZF10 2.9
AllButputsiwhenl2CR[14:15]F11 35

tiochox” OutputHoldTimes ns
AllButputsivhenl2CR[14:15]Z00 0.4
Alldutputsiwvhenl2CR[14:15]F01 0.8
Allldutputsiwhen2CR[14:15]=10 1.2
Allldutputsiwhen2CR[14:15]F11 1.6

t ocHoz L2SYNC_IN[bhighimpedance ns
Alldutputsiwhenl2CR[14:15]=[00 2.0
AllButputsivhenl2CR[14:15]F 01 25
AllButputsiwvhenll2CR[14:15]F010 3.0
Alldutputsivhenl2CR[14:15]F11 35

Notes: 1. Riselandallfimesforihell2SYNC_INfhputfareheasuredfrom20%[{oB0%0fI20Vyp.

2. Allihputi8Specifications@remeasuredfromhefidpointofiheSignallihduestionibfhemidpointioltage (0ffhe rising[@édge [Of
thelihput@2SYNC_IN[{seeFigured3).dhputfimings[areneasured@tihepins.

3. AllButputSpecifications@reeasuredfromheidpointivoltagedffherising@édgedfll2SYNC_IN{blfhehidpointoffhelSig-
nallihfdquestion.Theldutputfimings@reeasuredatihepins.[Alllbutputdimings@ssumelalpurelyiesistive[50[Q[Moad [{see
Figure5).

4. TheloutputsfareValidFor[bothingle-endedCanddifferential(L2CLKmodes.For[pipelinedTegisteredsynchronousiburst
RAMs,[1L.2CR[14:15]C=000stecommended.For[pipelinedOate-write CsynchronousbursttSRAMs,[1. 2CR[14:15]=1100s
recommended.[]

Figure13.IL.2BushputTimingDiagram

L2SYNC_IN ﬂ

toviacH [«

toxL2cH

iy e KK DX XK XX ST >

Note:  VMEMidpointVoltage(L20Vp/2)

24 P C 7 24 1. () s
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Figure[14.M2BusOutputTimingDiagram

L2SYNC_IN VM _/m

t ocHov
t ocHox

Al ouputs >X XK X XL > X )

tLocHoz

L2DATA BUS < g

Note:  VMEMidpointiVoltage(L20V/2)

Figure[15.MAC[Testlloadforfhel2(hterface

M\

RL =50 Ohms

Output —é) Z0 =50 Ohms

'||_\/

ATMEL
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IEEE1149.1[ACTimingO
Specifications

ATMEL

Table13[providesfheTEEE1149.1[(UTAG)ACHImingSpecifications@sldefinedlih[Figure
16,Figure17,Figure18@ndFigure19.0

Table3.MTAGACTimingSpecifications{independent®f[3YSCLK)MatRecom-
mendedO@perating[Conditions({see(Tablel4)

Symbol Parameter Min Max Unit
freik TCKrequency@floperation 0 33.3 MHz
(R TCKIigycleiime 30 ns
thaL TCKIglock[pulseWidthiheasured@t@VDD/2 15 ns
tr & TCKsel@andfallfimes 0 2 ns
trrst® TRST@ssertfime 25 ns
InputfBetupTimes: ns
toys® Boundary-scan(data 4
tvan TMS,ODIO 0
InputoldTimes: ns
toxon® Boundary-scan(data 20
(e TMS,TDIO 25
Valid[Times: ns
ty o Boundary-scanidata 4 20
tyov TDO 4 25
TCKibbutputhighlimpedance: ns
ty 0, Boundary-scanidata 3 19
ty02> TDO 3 9

Notes: 1. Allldutputsfarefneasuredfromithelidpointivoltagedfithefalling/rising@édge0f[TCLK
tolfhemidpointdfthelSignallih[question.Theldutput@imings@reeasured@tihelpins.
Alllutputfimings@ssumel@purelyfesistiveB0M Ibad{seelFigure16).Time-of-flight
delaysmustbe@dded{orfracelengths,Miasland@onnectorslinfhelSystem.

2. TRSTIOkAnlAasynchronous(evel$ensitivelsignal.[ThelSetupdimelkforfestpurposes
only.

Non-JTAGISignallihputfimingWith[fespectoTCK.

Non-JTAGI[Signaldutputfimingiithifespectio[TCK.

5. GuaranteedByldesign@andl@haracterization

W

Figure16.MAlternate[ACTestlloadforfheJTAGOhterface

Output —é) Z0 = 50 Ohms ) '\/\/\, OVpp/2

RL =50 Ohms

Figure17.00TAGI[ClockhputTimingDiagram

VM
TCLK /]

treik

Note:  VMEMidpointVoltagellOVpp/2)

26 P C 7 41 O s ——
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Figure[18.TRSTTimingDiagram

| trrsT |

- VM
TRST N\ 7\/ M

Note:  VMEMidpointVoltagellOVpp/2)

Figure19.0Boundary-scan[TimingDiagram

TCK —
VM \ ;/VM
tovan >
Boundary toxaH
Data Inputs y; —
XK X >—
Giov
GLox N
Boundary
Data Outputs > Output Data Valid
oz
Boundary
Data Outputs Output Data Valid >

Note:  VMEMidpointlVoltage{OVpp/2)

Figure[20.[Test[AccessPortTimingDiagram

N 4
TCK MR I w
tvan > R
TDI, TMS Dan
! ’
CCXK™pe X >—
tiov
Lrox
TDO > Output Data Valid
0z
TDO Output Data Valid >

Note:  VMEMidpointlVoltage{OVpp/2)
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Preparation(for(]
Delivery

Certificateldf[Compliance

Handling

ATMEL

Atmel-GrenobleSupplies@lcertificate[ofl[éomplianceith[@éach3hipmentldfiparts,don-
firmingdhepartsfarelinfécomplianceWithMIL-PRF-38535@ndguaranteeingihe
parametersnotlfested@tiéxtremefemperaturesfforifhel@ntire[femperaturelfange.

MOSIdeviceslinustelhandledivith[éertain(precautionsfo@voidldamagelduefol@ccu-
mulation[df(staticl¢harge.dnputlprotectionldeviceshave eenldesignedlihfhe¢hiplio
minimizefheléffectlof(Staticbuildup.MHowever,fhefollowingandling[practiceslare
recommended:

Devices[Shouldbehandledldonbencheswith[@onductivelandlgrounded(Surfaces.
Ground(estléquipment,foolsfandoperator.

DonothandleldevicesBylfhelleads.
Storeldevices(ih[@donductivefoam(dr(darriers.
Avoiduseloflplastic,[fubber(or(8ilkkihMOS[areas.
Maintain(felativelhumidity@bove[50%/lif[practical.

For[CI-CGAlpackages,uselSpecificlfray(ibfakelcareldffhehighestheightofthe
packagel@domparediwith[fhelormal[CBGA.

PackageMechanicalData

Parameters

Thelpackagelparameterslarelasprovided(indhefollowingist.[Thepackagefypelis
25x25[fm,360-lead[CBGA@ANITCI-CGA.

Table14.MPackageParameters

Parameter

Packageloutline 25[MmX25Mmm

Interconnectsd 36019 9MallArrayinusione)d

PitchO 1.27Em{50hnil)

Minimum[thodulefeight 2.65MmCBGA),3.65mMm[{CI-CGA)

Maximum{todulelfeight 3.20m{CBGA),[4.20iihm{CI-CGA)

Balllordolumnidiameter 0.89Mm{35mnil)

Thelfbllowingblemarks(applyio[Figure25[and[Figure26:

L]

L]

Dimensions@ndblerancing@re@sperfASMELY14.5M-1994.
Allldimensions(arelihmillimeters.
Top[Side[Alldorneriihdex(is@MetallizedfeatureWithvarious[Shapes.Bottom[Side[]
Alldornerlisidesignatediwith@ballthissing@fromhelarray.
DimensionBlisfhemaximumISolderballldiameterfheasuredparallelfoldatumlA.

D2@ndE2definefhel@realdoccupiedByiheldie@ndiinderfill. [ActualSize bfthis@reall
mayDeSmallerfhanS8hown.D3@AndE3@refheminimumidlearancefromihed
packageledgelibiheldhipldapacitors.

28 P C 7 41 O s ——

2141A-HIREL-03/02



PC7410

PinfAssignment

BGA360[Package Figure21,Figure22,Figure23[@AndFigure243howibpiewsBffhePackages@vailable
forthe(PC7410.MNotelfhatfheseldrawings@remotiblScale.

Figure21.0TopView6f(360-Ball[lCBGAANd360-Pin[CI-CGA[Packages

e

Pin Al Index —

& ©
1 1
1

1

O

=

Figure22.0TopView([6f(360-pin[CBGA@ANIICI-CGA[Packages

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
OO00000OOOOOOOOOOOO
OO00O0O0O0O0O0OOOOOOOOOOO
OO0O0O0O0O0O0OOOOOOOOOOOO
OO00O0O0O00OOOOOOOOOOOO
OO0O0O0OO0OO0OOOOOOOOOOO
OO0O0O00O000O0OOOOOOOOOO
OO0O0O00O000O0OOOOOOOOOO
OO0O0O0O0O0O0OOOOOOOO0OOOO
OO0000O00O0O0OOO0OOOOOOO
OO00O0OO0O0OOOOOOOOOOOO
OO00CO0OO00OLOOOOOOOOOO
OO0O0O0O0O0O0O0OOOO0OO0OOOOO
OO0O0O0O0O000O0OOOOOOOOOO
OO0O0O0O0O000O0OOOOOOOOOO
OO0O0O0OO0OO0OOOOOOOOOOO
OO00O0OO0O0OOLOOOOOOOOOO
OO0O0O0O0O00O0OOOOOOOOOOO
OO0O0O0O0O0O0OO0OOOOOOOOOO
ojolclololololololololololelolololele

s < Cc4Hd4Hx®¥UVTV=zZzIr X~ T OmTmMmOOU®D>P
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Figure[23.[Cross-section[6f(360-bal[CBGAPackage

Substrate Assembly

Figure[24.[Cross-section[0f(360-column[CI-CGA[Package

Substrate Assembly

iEncapsulant

View

View

Die

Encapsulant
N DI IIIIIIIIIICIEA I

Table5.0Rinout(listingforthe®C7410,[360-ball[lCBGAAnd[CI-CGAlpackages

SignalMame PinMumber Active I/0 I/FBelect®
A[0:31] A13,[D2,[H11,[C1,[B13,[F2,[C13,[E5,D13,[G7,F12,[G3,G6,0 High 1/0 BVSEL
H2,[E2,113,[G5,M4,[G4,04,H7,[E1,[G2,[F3,07,M3,H3,02,0
J6,[K3,[K2,M2
AACK N3 Low Input BVSEL
ABB(*?) L7 Low Output BVSEL
AMON[0]?
AP[0:3] C4,[T5,[T6,[C7 High 110 BVSEL
ARTRY L6 Low 110 BVSEL
AVpp A8 vdd
BG H1 Low Input BVSEL
BR E7 Low Output BVSEL
BVSELWE®E©(4) w1 High Input N/A
CHK®E® K11 Low Input BVSEL
Cl c2 Low 110 BVSEL
CKSTP_IN B8 Low Input BVSEL
CKSTP_OUT D7 Low Output BVSEL
CLK_OUT E3 High Output BVSEL
DBB(? K5 Low Output BVSEL
DMON[0]*2
DBG K1 Low Input BVSEL
30 [P C 7 24 11 () 1
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Table5.0Rinoutlistingforfhe®C7410,[360-ball[lCBGAAndITCI-CGAlpackages[{Continued)

2141A-HIREL-03/02

ATMEL

SignalMame PinMNumber Active I/0 I/F$elect®
DH[0:31] Wi12,W11,¥11,T9,[W10,W9, W10,M11,M9,P8,W7,P9,0 High 110 BVSEL
W9,[R10,0W6,V7,V6,[8,V9,T7,7,R7,6,[WS5,W5,W4,0
P7,V5,V4,0W3,[U4,[R5
DL[0:31] M6, 3,4, N5, [R3,[M7,[T2,N6,[W2,N7,[P11,V13,[12,0 High 110 BVSEL
P12,T13,W13,[13,¥10,W8,T11,W11,V12,¥8,T1,[P1,0
V1,1,M1,[R2,V3,W3,[V2
DP[0:7] L1,[P2,M2,V2,M1,M2,[T3,[R1 High 110 BVSEL
DRDY®®(3) K9 Low Output BVSEL
DBWO D1 Low Input BVSEL
DTI[O]
DTI[1:2]40(3 H6,[G1 High Input BVSEL
EMODE("(9) A3 Low Input BVSEL
GBL B1 Low 110 BVSEL
GND D10,D14,D16,D4,D6,[E12,[ES, [F4,[F6,[F10,[F14,[F16,G9,0 N/A
G11,[B5, 8, [H10,H12,[H15,09,011, K4, K6, K8, K10, [K12,0
K14,K16,09,M11,M5,0M8,M10,M12,M15,IN9,N11,[P4,0
P6,[P10,P14,[P16,[R8,[R12,(T4,[T6,T10,(T14,T16
HITO® B5 Low Output BVSEL
HRESET B6 Low Input BVSEL
INT c11 Low Input BVSEL
L1_TSTCLK® F8 High Input BVSEL
L2ADDR[0:16] L17,M18,M19,M19,K18,[K17,K15,[019,018,017,016,H18,0 High Output L2VSEL
H17,0014,0013,H19,[G18
L2ADDR[17:18]® K19,0W19 High Output L2VSEL
L2AVpp L13 vdd
L2CE P17 Low Output L2VSEL
L2CLKOUTA N15 High Output L2VSEL
L2CLKOUTB L16 High Output L2VSEL
L2DATA[0:63] U14,[R13,[W14,[W15,V15,W15,[W16,V16,W17,¥17,W17,0 High 110 L2VSEL
W18,V18,[J18,[¥19,[W19,[T18,[T17,[R19,[R18,[R17,[R15,0
P19,1P18,[P13,MN14,MN13,IN19,N17,M17,M13,M18, 13,0
G19,[616,[G15,[G14,G13,[F19,[F18,[F13,[FE19,[E18,[E17,0
E15,0019,0D18,17,[C18,[C17,[B19,B18,B17,[A18,[A17,0
A16,B16,[C16,[A14,[A15,[C15,[B14,[C14,[E13
L2DP[0:7] V14,[U16,[T19,N18,[H14,[F17,[C19, B15 High 110 L2VSEL
L20VppMY D15,[E14,[E16,H16,0015,015,M16,K13,P15,[R14,[R16,0 N/A
T15,F15
L2SYNC_IN L14 High Input L2VSEL
L2SYNC_OUT M14 High Output L2VSEL
L2_TSTCLK® F7 High Input BVSEL
L2VSELO®E)®)14) A19 HighO Input N/A
31




ATMEL

Table5.0Rinoutlistingforfhe®C7410,[360-ball[lCBGAAndITCI-CGAlpackages[{Continued)

SignalMame PinMNumber Active I/0 I/F$elect®
L2WE N16 Low[ Output L2VSEL
L2z7 G17 High Output L2VSEL
LSSD_MODE® F9 Low Input BVSEL
MCP B11 Low Input BVSEL
OVpp D5,D8,D12,[E4,[E6,[E9,[E11,[F5,[H4,15, 15,4, [P5,[R4,0 N/A
R6,[R9,[R11,T5,T8,T12
PLL_CFG[0:3] AA4,[A5,[A6,[A7 High Input BVSEL
QACK B2 Low Input BVSEL
QREQ J3 Low Output BVSEL
RSRV D3 Low Output BVSEL
SHDO® B3 Low 110 BVSEL
SHD1®®) B4 Low o] BVSEL
SMI Al2 Low Input BVSEL
SRESET E10 Low Input BVSEL
SYSCLK H9 Input BVSEL
TA F1 Low Input BVSEL
TBEN A2 High Input BVSEL
TBST All Low Output BVSEL
TCK B10 High Input BVSEL
TDI® B7 High Input BVSEL
TDO D9 High Output BVSEL
TEA J1 Low Input BVSEL
T™MS® cs High Input BVSEL
TRSTOA4 A10 Low Input BVSEL
TS K7 Low I/0 BVSEL
TSIZ[0:2] A9,[B9,[T9 High Output BVSEL
TT[0:4] C10,d11,B12,[C12,[F11 High 110 BVSEL
WT C3 Low 110 BVSEL
Voo G8,[610,(:12,[08,0J10,0J12,018,M0.10,M12,N8,M10,M12 N/A
Notes: 1. OVppSuppliesipowerfoltheprocessorbus,JTAG@ANndRIILEontrolSignalsiéxceptihel2 [Gache@ontrols[{L2CE,L.2WE, @&nd

32

n

L277);[1.20Vp5uppliesCpowertolthell 2[tachelnterface[{L2ADDR[0:18],[L2ASPARE,[1.2DATA[0:63],[L2DP[0:7]Cand
L2SYNC_OUT)landiheM2[6ontroliSignalsiandVyySuppliesipoweribiheprocessor@orel@andihePLLEAndDLL[(afterltering
tolbecomelAVppandL2AV ypHespectively).[TheseltolumnsiServelas[alieferenceorihehominalWoltageSupportedon[a
givenisignalasiSelecteddyfheBVSEL/L2VSELpin[¢onfigurations[of[Table3andIheWoltageSupplied.[ForActuallecom-
mendedialueldflV,@riSupplyNoltages,[SeeTable(d.
Thesel@relfestSignalsibriactoryuseonlyandhustbepulled Up oDV, Hormormaliachine@peration.
TolalloworHuture O Woltagelechanges, (providefheldptionToltonnectBVSELE&NdIL2VSELOhdependently{ol&ither[OVpp
(selects[2.5V),[GND({selects[1.8V),0rfoMRESET{selects2.5V).[The[PC7410Bothfhe®Ox[processorbusiandihe2bus
onlySupportfhe1.8@nd2.5@ptions(see(Table3).theldefaultSelectionifBVSELANnd/orl2VSELIlsIeftinconnectedis2.5V
ConnectMHRESETibliriggerpostipower-on-reset{por)ihternalihemoryest.
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5. IgnoredihB0xMusihode.

6. Unusedutputlin®0xDuslinode.

7. Deasserted[{pulledigh)@tHRESETfor6B0xDusliode.

8. Usesloneldf@éxistingdo-connectsih[PC750's(360-ballBGApackage.

9. Internallpull-up@nidie.

10. Reuses[PC750's[DRTRY,IDBDISEANdTLBISYNCpins{DTI1,[DTI2[And[EMODE [Mespectively).

11. TheWOLTDETpin[positiononihePC750360-balllCBGApackageismMow@nT20VypindnihePC7410packages.

12. Output@nlyForPC7410,WwasIOFor®PC750.

13. Enhancedmode(0nly.

14. Tolovercomelthelhternal(pull-upesistancelandénsurefhislhputlvill lecognize@aldow(signal,[afpull-down[fesistancelless
than250[Q(shouldbelused.

ATMEL 5
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Figure25.MMechanicallDimensionsfandBottom[SurfaceMomenclatureldfihe360-ball[CBGAPackage
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0'15 T C4.1,C5.1: OVDD
Parameter Min Max Parameter Min Max

A 2.62 3.20 D3 2.75 -
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0.82 0.93 E3 3.00 -

25.00BASIC E4 8.26
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Figure[26.MMechanicallDimensionsandBottom[SurfaceMomenclature6fithe[360-column[CI-CGAPackage
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Clock[S$election

ATMEL

ThePC7410'sPLLIOs[¢onfiguredyfhePLL CFG[0:3]8ignals.Forlalgivenl3YSCLK
(bus){requency,fhePLLI[donfigurationSignalsisetfhelinternal[CPURANIIVCO[{requency
of[operation.[ThePLL[¢onfigurationforthePC74100s[$hownlh[Table1 6forléxample
frequencies.

Table[16.MPC7410MicroprocessorPLLIConfiguration]

ExampleBus-to-CoreFrequencyihMHz[(VCOFrequencyinMHz)

Bus-to- Core-to-
PLL_C Coreld vCoQo Bus[ Bus[ Bus[ BusU Bus[ Busl Bus[
FG[0:3] | Multiplier Multiplier 33.3MHz 50MHz 66.6MHz 75MHz 83.3MHz 100MHz 133MHz
0100 2x 2x
0110 2.5x 2x
1000 3x 2x 400((800)
1110 3.5x 2x 350((700) 465[(930)
1010 4x 2X 400[(800)
0111 4.5x 2x 375[(750) 450[{900)
1011 5x 2x 375[(750) 416[(833) | 500[{1000)
1001 5.5x 2x 366[(733) | 412[(825) 458[(916)
1101 6X 2x 400({800) | 450{900) | 500[{1000)
0101 6.5x 2x 433[(866) | 488[(967)
0010 X 2x 350[(700) | 466[(933)
0001 7.5x 2x 375[(750) | 5000{1000)
1100 8x 2x 4001[(800)
0000 9x 2x 450[(900)
0011 PLL[6ff/lbypass PLL[6ff,(3YSCLKIglocks[dorelgircuitryldirectly, AxMus-to-corelimplied
1111 PLL[off PLL[off,[nolGoreldlocking@ccurs
Notes: 1. PLL_CFG|0:3]Settingsotlistedl@reeserved.

2. ThelSampleDus-to-corefrequenciesshown@relforeferencelonly.[(SomelPLL[donfigurationsinay(Selectbus,dore,lorlVCO
frequenciesiwhich@remotWiseful,motSupported,@rinotiestedforByfhePC7410;Seel[(Clock[ACISpecifications”dn[page18
foralidi3YSCLK,[Bore,@nd[VCO[frequencies.

3. InPLL-bypassiode,thel$YSCLKIhputSignalldlocksihelihternalprocessor(directly,fhePLLs[disabled,AndiheBusinode
isSetlfor:1thodeldperation.Thisthodelisihtended{orfactoryiseonly.O
Note:[ThelACHming[Specificationsdivenihhisidocumentldoot@pplyih[PLL-bypassiiode.

4. InPLL-offmode,moldlockingloccurslihsidefhePC7410egardlessofihe[$YSCLKhput.

36 PC7410 |
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System[Design[]
Information

PLLMPower[Supply
Filtering
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The[PC7410[generatesiheldlockfbrfheléxternalll2[8ynchronous(datalSRAMsDydivid-
ingdhelcorelelockFrequencyoflthe[PC7410.Theldivided-down[¢locklis[then[phase-
adjustedDyl@n[on-chipldelay-lock-loop{DLL)Eircuitlandshouldbe MoutedFromhe
PC741074100ofheléxternallRAMs.[A[Separateldlockloutput,[I2SYNC_OUTIis[Sentlout
half@heldistancedofhe[ERAMsanddhenlieturnedlas@nlinputodheLLIOnpin
L2SYNC_IN[Solthatlihelising-edgeoflthel¢locklas[Seen(atltheléxternalIRAMs[dan[be
aligned(ibliheldlockingoffhelinternallatcheslihfhel2Buslihterface.

Theldore-to-L2[{requency(divisorfor(the IL2[PL L[k [Selectedfhroughihel2CLK bits[of
thell2CR[egister.[Generally,heldivisormustel¢hosenlaccordingfothefrequency
supportedbyihelexternallRAMs,dhedrequencylofthePC7410[¢orelandihelphase
adjustmentangelfhat@he [ 2[DLL[Supports.[Table[173howsVarious[éxamples[ofll2
clockfrequencies(thatidanBeldbtainedfor(algivenisetldfldorefrequencies.Thelthinimum
L2[{requencylfargetis[100MHz.

Table17.05ample[Core-to-L2[Frequencies

CorelFrequencyihMHz +1 +1.5 +2 +2.5 +3 +3.5 +4
350 350 233 175 140 117 100
366 366 244 183 147 122 105
400 400 266 200 160 133 114 100
433 - 288 216 173 144 123 108
450 - 300 225 180 150 128 112
466 311 233 186 155 133 116
500 333 250 200 166 143 125

Note:  Theldore@ndl2{frequencies(arelforfeferencednly.[Someléxamplesihayepresentidore
orlL2[frequenciesihich@remMotliseful,hot$upportediorihotFested ForbyThePC7410;
seeI'L20ClockACOSpecifications”JonOpage 021 TforOvalidOL2CLK Cfrequencies.OThe
L2CR[L2SL]bitiShouldbelSetorll2CLKdrequencieslessihan110Hz.

ThelAVpp@AndIL2AV yp[powerSignals@reprovidedonihePC7410Hoprovidepowerio
theldlocklgeneration[phase-lockedboplandl2[¢acheldelay-lockedbop,fespectively.
TolénsurelStability@ffhelinternall¢lock,fhepowerSuppliedoihe[AVpinputiSignal
shouldefiltereddf@nyMoiselihfhe 00&HzHo10MHz[Besonant@requencyange[of
thePLL.[AlGircuitlSimilarfofheloneshownlihFigure27UisingSurfaceinountdapacitors
withhinimum[effectiveSerieslihductance((ESL)isfecommended.

ThelgircuitShouldbe[placed(as(dloselas[possiblefoihe AV pinibhinimizeDoiselGou-
pleddfrommearby@ircuits.[AndenticalDutSeparateldircuitiShouldbeplacedlasdlosel@s
possibleibfhe2AVppin.Iis0ften[possibleibouteldirectlyfromiheldapacitorsibihe
AVpppin,ivhichislonheperipheryoflihe[360-balllCBGAHootprintivithouthelinduc-
tancelofl¥ias.[Thell2AVp[piniay e oreldifficultioMoute utlis[proportionatelydess
critical.
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Figure27.0PLLMPowerBupplyFilter(Circuit

Low ESL surface mount capacitor
100

Voo o—ANN, J_ J_ 0 AVpp (or L2AVpp)
22F T T 224F

GND

Themotes(ih[Table2[dontain(dautions@boutifhelSequencingldfifheléxternallbusioltages
and[doreMoltageldfithePC7410[(whenltheyareldifferent).[Theseldautions(areldecessary
forlthedbngfermldeliability(offhe[part.(f(theylareWiolated, fhelelectrostaticldischarge
(ESD)protection[diodeswilllbeforward-biased@ndlexcessiveldurrentldanflowfhrough
theseldiodes.[dfltheSystem[power[supplyldesignldoeshotidontrolfheVoltageSequenc-
ing,[0onelorbothoflfhelgircuitsofFigure(28[¢anbe@ddedfolmeetfheselfequirements.
TheMUR4200Schottkyldiodes[of[Figure28[¢ontrolfhemaximumpotentialldifference
betweenlihe[éxternalbuslanddorelpowerSuppliesionipower-uplandifhe[1N5820[diodes
regulatefhelhaximum(potentialldifferencelon[power-down.

Figure[28.MExampleVoltage[$Sequencing[Circuits

2.5V
MUR420  MUR420 18v

1N5820

1N5820

DuelfofhePC7410'sldynamicpowernanagementfeature,Jargeladdress(andldata
buses(@ndhighldperatingfrequencies,fhePC7410[danigeneratelfransientlpowerSurges
andlhighfrequencyhoiselihlits[powersupply,@speciallywhileldrivingdargel¢apacitive
loads.[Thismoiselustbepreventedfromfeachingdtherl@domponents(inthePC7410
system(andthePC7410[tselflfequires(aldlean,fightlyegulatedSourcelof[power.[There-
fore,[itlisiecommendedhat@helsystemldesignerplaceatleastloneldecoupling
capacitor(atléachVyp,[OVpp,[ANdIL20V p pinlefihe PC7410. 0tk [Alsollecommended
thatfheseldecouplingldapacitorsiieceiveltheir(powerfromSeparate [V, [(L2)OVp, @nd
GNDIpower[planeslinihe[PCB,MtilizingShortfracesiblminimizelihductance.

Theseldapacitors(Shouldhavelaialue0f[0.01[For0.100F.[Onlyderamic[SMT[{surface
mount(fechnology)léapacitorsishouldBelised@olminimizeleadlihductance,[preferably
0508[arM603[drientationsivherel¢onnectionslare[madelalongihedengthloffhelpart.
ConsistentlwithfheecommendationsofDr.[HowardJohnsonlhHigh[SpeedDigital
Design:[AHandbook[dfBlackMagic[{PrenticeHall,[1993)and[¢ontraryfolprevious(iec-
ommendations(forldecoupling@PowerPClmicroprocessors,multiple[Smalll¢capacitors(of
equalialue@relfecommendeddverusingmultiplefalues(dfldapacitance.
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Infaddition,itlislecommendedihatliherebelSeveralulkistorage[dapacitorsidistributed
aroundihe[PCB,feedingiheVyp, 20V p, @NndIOV[planesiblénableluick@echarging
offthe[Smalleri@hipldapacitors.TheseBulkdapacitorsiShouldhaveldlbwESRI(equivalent
series(resistance)atingliblénsurefhelduickfesponseliimeecessary.TheyShould@lso
beldonnectedibihepower@andigroundplanesihroughfwoNiasibhinimizelihductance.
SuggestedBbulkdapacitorsfare[100EB30PFAVXTPSHantalumorFanyo[OSCON).

Tolénsurelfeliableldperation,itlistighlylfecommendedfol¢onnectinusedlinputsfo@n
appropriatesignallevel.[Wnused[activeDowlihputsishouldbefiedo[OVy.Wnused
activethighlnputsiShouldeldonnected@o[GND.AIIINC{no-connect)$ignalslinust
remainfdinconnected.

Powerlandground@onnectionsimustbemadelfo@ll@xternalVyp, OV, 20V, ANd
GNDIpins[6fithePC7410.

SeelL2[Clock[AC[Specifications”[Onpage21 {forlaldiscussion6fthell2SYNC_OUTIAnd
L2SYNC_IN[Signals.

ThePC741060xAndL2[YOdriverslarel¢haracterizedldver[process,Noltagelandfem-
perature.[TolheasurelZ,,[@an@xternalesistor(is[donnectediromliheldhippadibOVp0r
GND.[Thenliheralueldfléachdesistorlistariedntilhepadvoltage B[OV pp/2[(seelFFig-
ure29).

Theloutputlimpedancelisfhelaveragelofliwol@éomponents,thelfesistanceslofthelpull-up
and[pull-down[devices.[When[datalisheldIbw, [SW2[s[¢losed[[SW1is0pen),Bnd R, s
trimmeduntilfheloltagelatlihepadleéqualsOVpp/2. Ry Ihenecomesliheiesistance [of
the[pull-downldevices.When[datalisheldhigh,[SW10s[dlosed[[SW20s0pen),@BndRp05
trimmeduntilfhe¥oltagelatihepad@équalsiOVpp/2.RpIhenbecomesiheliesistance [of
thelpull-upldevices.Rp@nd R [@reldesignedibBeldloselibéachldtherihialue.(Thenl(Z,

=lRptRy)/2.
Figure[29.IDriverIimpedanceMeasurement

OVDD

RN

Data [© I i

SW1

RP

OGND
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Table(18[SummarizeshelSignallimpedancelresults.[Thelimpedancelihcreasesiithjunc-
tiondemperaturelandiisrelativelyinaffected byBusitoltage.

Table[18.00mpedancel[CharacteristicsWith[VpF1.8V, [0V E0.8VI6r2.5V,
T,Z[E355°Cip125°C

Impedance Processorbus L2Bus Symbol Unit
Ry 41.5054.3 42.7054.1 Z, Ohms
Rp 37.355.3 39.3E50 Z, Ohms

ThePC7410Mequireshigh-resistive{weak:[10EKQ)pull-upesistorsioniseveralldontrol
pinsiofltheMuslihterfacelfolMmaintainheldontrol$ignalslihfhehegated(State@fterthey
havelbeenl@ctivelyhegated@ndieleasedbyfhe[PC74100r[dtherusiasters.[These
pins@reTS,[ARTRY,[SHDORNASHD1.

In@ddition,fhePC7410Mhasloneldpen-drainStyleloutputihatequiresalpull-upesistor
(weak(or(Stronger:[4.7 kQEF10 kQ)[ffitlisWisedbyfheSystem.This[pin(5[CKSTP_OUT.

Duringlihactive(periodslon(ihebus,fheladdress@nddransfer(attributesinaymotbe
drivenlby@nyinasterfandinayfhereforefloatlinthehigh-impedance(Statelforfelatively
long(periodsioflfime.(BincelthePC7410nustl¢ontinuallylmonitorheselsignalsfor
snooping, fhisfloatidonditionihaydauseléxcessivelpowerdrawBbyfhelinputeceiversion
the[PC741000rbydtherfeceiverslinfheSystem.tlis[fecommendedihatfheseSignalsibe
pulledpfhroughiweak[{10KQ)pull-upresistorsbyihelSystem,@drthattheyhaybeoth-
erwiseldrivenbyfhelsystem[duringlihactivelperiods[ofiiheus.[ThelSnooped@ddress
and(fransfer@ttributelihputs@reA[0:31], AP[0:3],[TT[0:4], And[GBL.

InSystemsWhere[GBLlkMotdonnected@nd@notherdevicefnaybe@ssertingTSfor@a
snhoopablefransactioniwhileotldriving[GBL [{ofheprocessor,iive lecommendfhat(a
strong[{1[KQ)pull-upfesistorbelisedOn[GBL.

TheldataDuslinputeceiverslaremormallyfurnedoffiivhenhoieadldperationlislin
progress@ndlihereforeldomotequirepull-updesistorsionlihedus.[Otherldataus
receivers(intheSystem,however,mayequirepull-ups,orihatihoselSignalsbeldther-
wiseldrivenbyfheSystemduringlinactiveperiodsbyfhelsystem.[Theldatabus[signals
are(ID[0:63],[DP[0:7]

Ifladdressloridatalparity(isinotlsedDyfhelSystem,[@ndthelfespectiveparity(checkinglis
disabledhrough[®IDO,fhelinputfeceiversforthosepinsareldisabled,@ndfhosepins
dofmotHequirelpull-upiesistors@ndishouldbeleftilinconnectedbyfhe System.df@llIpar-
ity[deneration(is[disabledfhrough®IDO0,fhen@ll(parity[é¢hecking[Should@lsobeldisabled
through® D0, @nd@ll[parity[pinshaybelleftlinconnectedByfhelSystem.

The(l2lihterfaceldoeshotmormallyfequirelpull-upfesistors.
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JTAGI[Configuration Figure30.M3uggestedTRSTTonnection

Signals
PC7410
HRESET S—
HRESET
From Target
Board Sources
QACK
QACK
TRST
2KW 2KW
COP Header p— p—

Figure[31.MCOP[Connectoriagram
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Note:  Pins[10,A2[@ndA4@reMol¢donnects.Pin(14sMhotphysicallypresent.

Table19.MCOPPinMDefinitions

Pins | Signal Connection SpecialMotes

1 TDO TDO

2 QACK QACK Add2K pull-downibground. MustbehergedWith@n-board[QACK, Gfany.

3 TDI TDI

4 TRST TRST Add2K pull-downfolground. MustBefhergedWith@n-board TRSTfANY.
See(Figurel30.

5 RUN/STOP No[Connect Used@n604e;Teavemo-connectfor@llidtherprocessors.

6 VDD_SENSE VDD Add2Kpull-updb @V {forShort@ircuitlimiting[protectiononly).

7 TCK TCK

8 CKSTP_IN CKSTP_IN Optional.[AddOK pull-updb OV, WseddnSeveral@mulatorproducts. Wsefulfor
checkstoppingfheprocessorfromlalbgiclanalyzerofldtherléxternaldrigger.

2141A-HIREL-03/02
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Table[19.0ICOPPIinDefinitions{Continued)

Pins

Signal

Connection SpecialMotes

9

TMS

10

N/A

11

SRESET

SRESET Mergewithon-board[(SRESET,[f[@ny.

12

N/A

13

HRESET

HRESET Mergewith{on-board[HRESET.

14

N/A

Keylbcation;pinShouldbefemoved.

15

CKSTP_OUT

CKSTP_OUT AddOO0Kpull-upibOVyp.

16

Ground

Digital[Ground

42

Boundary(3can(festinglis[énabledfhroughlthe[JTAGI[ihterfacelSignals.[{BSDL[descrip-
tionsd of0 thed PC74100 arel availabled on0O thed Internetd at
www.mot.com/PowerPC/teksupport.)[The[TRSTSignallis[optionallinfheIEEE[1149.1
specificationbutlis[provideddnallPowerPClimplementations. Whilelitls[possible{o
forcehelTAP[dontrollerfofhelfeset(statelisinglonlyfhe T CK@andTMSI[Signals,inore
reliable[power-on(resetperformancelwillbeldbtained(ifithe[TRSTSignallis@sserteddur-
ing(power-on(deset.[SinceltheJTAGhterfacelis[@lsolisedforlaccessingthe[éommon
on-chipprocessor[{COP){unctionlofPowerPClprocessors,$implydying(TRSTdo
HRESET (ismotpractical.

Theldommon(dn-chipprocessor{ICOP)functiondf(PowerPClprocessors(allows@lfemote
computerBystem({typically@ P Chwith[dedicatedhardware@ndldebuggingSoftware){o
accesslandldontroldhelinternalldperationsioflhelprocessor.[The[COPI[interfacel¢on-
nectsprimarilyfhroughhe JTAG[portloffhelprocessoriith(SomeladditionallStatus
monitoring(signals.The[COPportfequires(the@bility[folindependentlyasserttHRESET
or[TRSTlhladrderfofullyl@éontroldhelprocessor.ffhefarget$ystemhaslindependent
reset(Sources,Buchl@svoltagemonitors,atchdogimers,[powerSupplyfailuresior
push-buttoniswitches,fhenihe[COP Tesetsignalsiinustelinergedlintofheselsignals
withbgic.

Thelarrangementshownlih[Figure30@llowsthe[COPIolihdependently@ssertHRESET
or(TRST,Whilelénsuringthatihefargetdan(drive[HRESET[@sWell.[Thepull-down[fesis-
torlon[TRST@nsures(thattheJTAGScan[¢hain(islihitialized[during(power-oniflalJ TAG
interfaceldablelis[hot@ttached;if(itlis[attached,tlis[Mesponsibleforidriving(TRSTvhen
needed.

Thel[COPMeadersShownlhFigure30addsmanybenefits[FMreakpoints,vatchpoints,
register@ndinemory@xamination/modificationf@nddtherstandardldebuggerfeatures
arelpossiblehroughhislinterface@@nddanbelaslihexpensive@s@ndnpopulatedfoot-
printforahieaderibbeladdedWhenheeded.

ThelCOPIlhterfaceas@StandardheaderforidonnectionbihefargetSystem,baseddn
the0.025"[Square-post0.100"[Benteredheader@ssembly((oftenidalled[@fBerg’hieader).
Theldonnectorypicallybaspin14Memoved@asialdonnectorRey,[@sShownlih[Figure31.
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Definitions

Datasheet[Status
Description

Table20.MDatasheet$tatus

Datasheet[S$tatus

Walidity

ObijectiveSpecification

Thisldatasheetl@dontainsfarget@ndlgoal]
specificationsforldiscussioniwith[dustomer@and
applicationyalidation.

Beforeldesignphase

TargetSpecification

This[datasheetl@dontainsfargetlorlgoall]
specificationsforproductldevelopment.

Validlduringlfheldesign(phase

PreliminarySpecification
a-site

This[datasheetl@ontains[preliminaryldata.[]
AdditionalldataimayBelpublishedlater;dould]
includelSimulation(fesults.

ValidibeforelGharacterizationphase

Preliminary[Specification[B-site

This[datasheet@lsoldontains[@¢haracterization]
results.d

Validbeforefhelindustrializationphase

Product(Specification

This[datasheetl@dontainsinallproductd
specification.

Validdorlproduction[purposes

LimitingWalues

LimitingQralues(given(arelihlaccordanceWwithfheAbsoluteMaximumRating(BystemIEC[134).[Stress@boveldoneldrimoredfihel

limitingWaluesiayldause[permanentldamage(fofheldevice.These@re(Stressratingsionlylanddperation[ofifhedevice@tfheseloratOd
anyldtherldonditionsf@bovelthoselgivenlih[fhe[Characteristics[Sections[oflihelSpecificationismotimplied.[ExposureolimitingaluesO
forl@éxtended(periodshay@ffectldevicelfeliability.

Applicationhformation

Wherel@pplicationlihnformationfs[given,(itlis@dvisory@ndidoesotformpartoffheSpecification.

Life[Support
Applications

2141A-HIREL-03/02

Theseproductsi@re(motldesignedforiuiselinlife(Supportlappliances,deviceslorisystems
wherelalfunctionléffheselproductsiéanifeasonablybeléxpectedIolfesultlihipersonal
injury.fAtmelléustomersusingloriSellingiheselproductsforiliselinSuch@pplicationsido
solatliheirldwnisk(andagree o fullyihdemnify[Atmelfor@nydamagesiesultingfrom

suchlimproperliiseldr(Sale.
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Orderingnformation

PC (X) 7410 vV GS U 400 L X

i 4-,- | Revision Level(1)
Prefix

Rev. E
Prototype

Application modifier (1)
Type L: 1.8V =100 mV
N: 1.5V £ 50 mV

Max Internal Processor Speed(1)

Temperature Range: Tj (1) 400 MHz
VZ. -40°°C, +110°°C 450 MHz
M: -55°C, +125°C 500 MHz (TBC)

Package (1)
G: CBGA
GS: CI-CBGA

Screening Level(1)
U: Upscreening

Note: 1. For[@vailability[@fithedifferenti¥ersions,[@ontactiyourfAtmelSales(dffice.
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Europe
AtmelBarL
Routeldes[Arsenaux[41
CasalPostale80
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TEL[Q41)[26-426-5555
FAX[(41)[26-426-5500

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

Japan
AtmelQJapanK.K.

9F,TonetsulShinkawaBldg.

1-24-8Bhinkawa
Chuo-ku,Tokyo[104-0033
Japan
TEL[{81)[3-3523-3551
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Atmell@Operations

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

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

AtmelNantes

LalChantrerie

BP[70602

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

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

AtmellColorado[$prings
1150[EastlCheyenneMtn.Blvd.
Coloradol$prings,[COMB0906
TEL(719)576-3300
FAX[(719)540-1759

AtmelSmartCarddCs

ScottishEnterpriseTechnologyPark

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

RF/Automotive

Atmeleilbronn
Theresienstrasse(2
Postfach[3535

74025 eilbronn,[Germany
TEL[{49)[T1-31-67-0
FAX[(49)71-31-67-2340

AtmellColorado[$prings

1150 astiCheyenneMtn.Blvd.
Coloradol$prings,[COMB0906
TEL[(719)%76-3300
FAX[(719)540-1759

Biometrics/Imaging/Hi-RelIMPU/
HighiSpeediConverters/RFIDatacom

Atmel[Grenoble
Avenuelde[Rochepleine

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