Microchip Technology - TS68332VR1-16A Datasheet

Details

Product Status
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Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

CPU32

32-Bit Single-Core

20.97MHz

EBI/EMI, SCI, SPI, UART/USART
WDT

48

ROMless

2K x 8

4.5V ~ 5.5V

External

-40°C ~ 85°C (TA)
Through Hole
132-BPGA

132-PGS (34.55x34.55)
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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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Mechanicall@andO
Environment

Marking

ATMEL

Thelotallfhermalldesistanceloflalpackagel(B,,) danbelSeparatedlihtofwoldomponents,
0,c[andB,, Mepresentingfhe barrieribheatflowirom(iheSemiconductorfunctionibihe
packagel(case),Surfacel(8,c,[and{rom(fhel¢asefolihedutsidelambient(Bc,).[These
terms(arefelatedyfheléquation:

0,0F0;cF+Bca (4)

0,clsldevicelelated@anddannotbelinfluencedbyiheiser.[However, B, [isserldepen-
dentlandcanelminimizedySuchhermalliinanagementiechniqueslasiheat(sinks,
ambientfairl¢oolinglandhermall@donvection.Thus,[goodfhermalliinanagementlonlthe
partlofitheserl@éan(SignificantlylleduceB,Solhat 8,,approximately@équals 6,..[Substi-
tution[of 8, for,,nleéquation{1)wvillesultinladower$emiconductorfunction
temperature.

Thelmicrocircuits[$halllineetl@lllinechanicall@nvironmentallfequirementsofléitherMIL-
STD-883[forl¢lassBldeviceslorlscreenedlaccordingo[Atmel-Grenoblel$tandards
devices.

Theldocumentiwherel@reldefinedfheltharking@relidentifiedlihfhe felatedfeferenceldoc-
uments.Eachlinicrocircuitfarelegibleandpermanentlymarkedvith{hefollowing
information@sinimum:

¢ Atmelllbgo

e Manufacturer’'s[partidumber
* ClassBlitentification

« Date-codeloflihspection(lbt
« ESDldentifierfiflavailable

¢ Country@fimanufacturing

Quality[Conformancellnspection

DESC/MIL-STD-883

Electrical
Characteristics

General[Requirements

IsfinfaccordancewithMIL-M-38535andnethod 5005 b fMIL-STD-883.[Group[Aand B
inspectionsf@relperformedldonléachproductionot.[GrouplC@And[Dlihspection@relper-
formeddn@periodicalbasis.

AllStatic@nddynamicleélectricalldharacteristics[Specified[@ndihe felevantiieasurement
conditions[arelgivenbelow.Forlihspectionpurpose, MeferiblrelevantSpecification:

« DSCC

(lastlissueldn(fequestibldurnarketing(3ervices)
Table[4:[Staticlélectricalldcharacteristicsfor(all@lectricalWariants.
Table[®:[Dynamiclélectricall@haracteristicsfor6832-16(16.78MHz).

Forstatic[¢haracteristics,estinethodsiefer@oEC[T48-2nethodhumber,ilvhere
existing.

Forldynamicltharacteristics,{estlinethodslieferfoltlauseb.4hereafteroflihis
specification.
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ATMEL

Table®.MACOIMIing. Vpp@ANdYppsynE5.0V 2 [10%For[16.78MHz@ENAB.0V 52 B%or20.97MHz; Ve T OV pe;
T FE55°Cib#125°Cor40°Cio#85°C W

16.78MHz 20.97MHz

Number Symbol | Parameter Min Max Min Max Unit

F1 f Frequency@f@peration{32.768kHzGrystal)® 0.13 16.78 0.13 20.97 MHz
1 teve Clock[period 59.6 - a47.7 - ns
1A tecye ECLKI[period 476 - 381 - ns
1B tyeye Externali@locklihputperiod® 59.6 - 47.7 - ns
2,3 tew Clock[pulseidth 24 - 18.8 - ns
2A,33A tecw ECLKI[pulseWidth 236 - 183 - ns
2B,3B (. Externaldlocklihputhigh/lowfime® 29.8 - 23.8 - ns
4,5 tor ClockMrisefandall@ime - 5 - 5 ns
4A,BA t Rise@ndfallfimeZAllDutputséxceptlCLKOUT - 8 - 8 ns
4B,BB Tyert Externall@lockfise@ndfallfime® - 5 - 5 ns
6 tepay Clockhighbaddress, FC,$I1ZE,[RMCNalid 0 29 0 23 ns
. e iCr:TI]%celﬁingCZ[tbmddress, [Data,[FC,3IZE,[RMChighO 0 59 0 47 ns
8 tehazn Clockighibladdress,FC,[3IZE,[RMClihvalid 0 - 0 - ns
9 teisa Clocklbwo[AS,[DS,[TS,Asserted 2 25 0 23 ns
9A tsrsa [AS[foDS[Or(TS, @sserted{read)® -15 15 -10 10 ns
9C teuia ClocklbwioIFETCH,IPIPE@sserted 2 22 2 22 ns
1 e rAeic;r)egz,S[grct:é?ZE,[RMcmand[tbms,m:smand[msm 15 ) 10 ) o
12 teisn Clocklbw[io[AS,DS,[CShegated 2 29 2 23 ns
12A teun ClockIbw{oIFETCH,IPIPEMegated 2 22 2 22 ns
13 - gaﬁéﬂﬁa)egatedﬁbﬁddress,IFC,[$IZE[[hvaIidD 15 ) 10 ) ns
14 towa AS,[CS[{andDSTead)Widthasserted 100 - 80 - ns
14A tswaw | DS,[TS,Width@sserted{write) 45 - 36 - ns
14B oo ,(’;\_ySC,I?[(Jand IDSHead)Width[@sserted[(fastWrite] 40 i 32 i ns
15 toy AS,DS,[CSWidthmegated® 40 - 32 - ns
16 tenss ClockhighblAS, DS, R/Whighlimpedance - 59 - 47 ns
17 tsneny | AS,[DS,[CShegatedfoR/Whegated 15 - 10 - ns
18 teury | ClockMighfoR/Whigh 0 29 0 23 ns
200 terrL ClockhighfbR/Wilbw 0 29 0 23 ns
21 trana R/W@ssertedo[AS, [CS@sserted 15 - 10 - ns
22 trasa R/WbwfoDS, [CS@sserted{write) 70 - 54 - ns
23 tehpo Clockbighibdataoutvalid - 29 - 23 ns

14 TS 10833 s
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Table®.ACTiming. [V pp@ANdIV ppgyn EB.00Vp E10%For16. 78 MHz@ANB.0V 2 3% For20.97 MHz; Vg 70V ;
T =E55°Clib#125°Clor#40°Clio#85°C{Continued)?

16.78MHz 20.97MHz
Number Symbol | Parameter Min Max Min Max Unit
76 tmsh Mode[Selectholddime 0 - 0 - ns
77 trsTa RESET@ssertionfime? 4 - 4 - teve
78 trsTR RESET mise@ime®(4) - 10 - 10 teve
Notes: 1. All[ACHmingisShownivithespectfo20%Vyn@andZ0%VplevelsiinlessdtherwiseMoted.

2. MinimumiSystem[glockrequencylisfourfimesiheldrystalfrequency,SubjectibSpecifieddimits.

3. WhenfanlexternallelocklisUsed,ininimumlhighfandibwliimes(arebasedon(a50%(duty(eycle.[Thelminimumlallowablelty,, .
periodlisdeducediwhenlfheldutyldycle[dfltheléxternall@lockSignaliraries.ThefelationshipBetween@xternalélockihputlduty
cyclel@andminimumt,  [isexpressed:

MinimumE, . [period ZFminimum, ., /(50%[-lexternalihputlduty(dyclelfolerance)

4. Parametersfor@ani@xternall@lockSignal@ppliediwhilethelihternalPLLIs[disabled(MODCLKpinheldIbwIduringfeset).Does
notpertainfo@nléxternallVCOeferencel@ppliedivhile the[PLLIis[@nabledIMODCLKpinheldhighlduringeset).Whenlihe
PLLOs&nabled,Thel¢locki3ynthesizerldetectsSuccessivelfransitions[ofthefeferencelSignal.OfEransitionsdccurivithinthe
correct@lockperiod,fise/fallfimeslandldutydycle@re@atlaritical.

5. Specification@AlsTheWorst-caseSkewbetween[ASRAndIDSOrTS.The@mountdfskewdependsonihefelativelbadingof
these[Bignals.Whenbads@reReptivithinSpecified limits, Bkew Wil hiot@auseAS@And DS HofallButside fhelimits8hownlh
specification[.

6. Ifinultiplelthip3electslarellised, [CSWidth(hegated{specification(15)Cappliesolthedimedromhehegationofalheavily
loaded@hipBelectibhe@ssertionofalightlylbaded@hipelect.[The[CSMvidthMegatedSpecificationbetweenMultipleEhip
selectsldoesmot@pplyiochipSelectsbeingisedioriS8ynchronousECLKIgycles.

7. Holdfimes@reSpecifiedWith@espectfoDSOriCSon@synchronousfeads@ndWithFespectfbCLKOUTBnfast@ycleMeads.
Theluserlisireebsel@itherold{ime.

8. Maximumvalueliséquallolt,,/2)F[250s.

9. Iffthe@synchronousiSetupfimel(specificationd7A)fequirementslarelSatisfied, the[SACKIL:0]Ibw(ibldataSetupime(spec-

ification31)@ndIDSACKIL:0]IbwioBERRObwSetupimel{specification[d8)[danbelignored.TheldatalnustionlySatisfyfhe
data-infoldlockIbw(Setupimel{specification27)forihefollowingldlockldycle. BERRMustSatisfyldnlyfhelate[BERRIbwio
clockIbw(Setupdimel{specification27A){orfhe{bllowingdlockdycle.

10. Tol@nsurel@oherencyduring@very©perandransfer, BGWillotbe [ssertedih BesponsefoBRMintilGfter Al @yclesofthe

currentloperandiransferf@reldompleteland[RMClishegated.

11. Infhe@bsencedBfISACKIL:0], BERRIs[@AN@synchronousiihputsingfhe@synchronousiSetupime{specification[d7A).
12. Afterlexternal(RESETIhegationlisldetected,[al$hortliransitionlperiodl{approximately[2[i.)[elapses,[thenthe (BIMLdrives

RESETbwforB312(,,,

13. Externallassertion[oflihe[RESETlnput[¢anloverlaplinternally-generatedfesets. T olinsurefhat[an&xternal fesetlis[tecog-

nizedlih(allldases,[RESET hustbe[@ssertedfor@atleastB90[CLKOUTGycles.

14. ExternallbgicustpullRESEThighduringfhis[periodihlérderformormalMCUBperationiobegin.
15. Address(accessliimeF(2.53 WS) [, Hiy a, Hih c [ChiplSelectlaccessfimeZF(REFNVS)E,  Hip a5 e U

16

Where:WSEDumberdfivaitStates.WhenfastferminationisUsed {2 GlockBus) WSEE.

T S 168 .33 — e —
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Figure[7.MRead[Cycle[TimingDiagram
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Figure11.0BuslArbitrationTimingDiagramZActive[Bus[Case
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Block[Diagram Thelmajorl¢locks[depicteddperatelin(alhighlylihdependentfashionfhathaximizesdon-
currencylofloperationihilelinanaging@heléssentiall3ynchronization[oflinstruction
executionl@andBusoperation.TheDus(dontrollerlbadslinhstructionsfromfheldataBuslinto
theldecodeDnit.

Thelsequencerlandl¢ontrolllinitiprovideldveralllchipl¢ontrol,inanagingfhelinternal
buses,[fegisters,[andfunctions[ofitheléxecutionUnit.

ArchitecturefSummary Thel[CPU32[architecturelincludesiSeverallimportantfeaturesihatprovidebothpower
and¥ersatility[fofheluiser.[The[CPU32[is[$ourcelandldbjectlcodec¢ompatibleWith[the
TS68000@And68010.[Alluser-state[programsléanbeléxecutedinchanged.ThelMajor
CPU32[features(arelasibllows:

32-bitlihternalldatalpathl@and@rithmeticlhardware
32-bitlinternall@ddressibus,24-bitleéxternalladdressbus]
eight[32-bitlgeneral-purposeldatalfegisters
seven(32-bitl[general-purpose@ddress(registers
separateiserf@andSupervisorStack(pointers@andladdressiSpaces
separate[program(andldatal@address(Spaces
fulllinterruptlprocessing

fullyldpwardlobjectldodeldompatible Wwith[68000Family
virtuallhemorylimplementation,Ibop(mode[6flihstruction[éxecution,
fastimultiply, [divide,[And[Shiftlihstructions

fastuslinterface With[dynamicDusport(Sizing
improvedléxecutionhandling{foridontroller[@pplications
enhancedladdressinglfhodes:

-[Scaledlihdex
-[@ddress(registerlindirectiwithbaseldisplacement@ndlihdex
-[éxpanded[PClrelativemodes32-bitranchidisplacementsbreakpointlihstruction.
instruction[Setl@nhancements:

-Thigh[precisionmultiply@ndldivide

-[fraplonidondition(dodes

-[ipper@ndbwerboundsidhecking
-[@nhanced(Breakpointlihstruction

tracelonldhange[Oflflow

tablelbokup@nd(ihterpolatelihstruction

lowpowerlstoplihstruction

hardware[Breakpoint8ignal, backgroundlfode
16.78MHz@NdR0.97MHz6peratingfrequency@t=55°Clib[#125°C
fully(Staticlimplementation

26 TS 083 3 2 ————
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TS68332

Figure[17.MCPU32MBlockDiagram
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Programmer’sModel Thelprogramminginodelofithe[CPU32[¢onsistsloffwolgroupslofliegisters: iserimodel
andSupervisoriiodel,livhichl¢orrespondiofheliser@ndSupervisorlprivilegelevels.
Executinglatlthewserprivilegedevel,lserlprograms¢anlonlylisethefegisters(offhe
userlinodel.ExecutingatfhelSupervisorlevel,3ystem[sSoftwarelisestheldontrol[fegis-
tersloflthelSupervisorlkeveloperformSupervisorfunctions.

Address
Bus

N
S
M

ThelSupervisorlevelthashigherprivilegesihaniheuserdevel.Not@lllinstructions@re
permittedfoléxecutelinfhebwerprivilegedserlevel,but@lllihstructionsare[available
atfthelSupervisorlevel.[Thisischemelallows[alseparationlofSupervisorlanduserevels,
andSolthelSupervisorl@aniprotectSystemdesourcesfromlncontrolled@ccess.[Thelpro-
cessorldses(ihelprivilegelevellihdicatedbyfhel[$SDitlih[fheStatusfegisterbSelect@ither
theliserlorSupervisorprivilegeevel@ndeitherfhe WSPOr[$SPior(Stack@perations.

Theluserprogrammingodelfemainsdnchangedromiprevious®8000Familyficropro-
cessors.[ThelSupervisorlprogramminghodel,Mvhich[Supplementsiheluserprogramming
modellsised@xclusivelyByfhe[CPU32[Systemlprogrammersiwhol(dtilize theSupervisor
privilegeleveldolimplement3ensitivedperating$ystemdunctions.ThelSupervisorpro-
gramminginodelldontains(allfheldontrolsiolaccess[andénableltheSpecialfeatures(of
the[CPU32.[AlllAapplication$oftware,Writtenfofunatdhemonrivilegediserdevel,
migratesofhe[CPU32from@ny®8000platformiwvithoutihodification.Thelprogramming
modelsfareShownlih[Figure18@nd[Figure19.

Registers Registers[D7-D0G&relised[asldatalfegistersfandeadilySupportB-bit{{byte),[16-bit
(word)[@nd32-bit[{llonghivord)dperanddengthsforallloperations.Registers[A6-A0RNd
theluiserfandSupervisoristackpointers@rel@ddress(iegistersihatinaybelisedas[Soft-
wareStackpointersiof(baseladdressliegisters.Register[A7k[@egisterfhatappliesio
thellserStackpointerihfheser(privilegelevel@ndibihelSupervisorStackpointerlihfhe
userlprivilegeevel.On@ddition,fhe@ddressegistersiaybelisedforiword@ndbng-
word[operations.[Alllbffhe16[general-purposeiiegisters(D7-D0,[A7-AQ)Inaybelised
aslihdexregisters.

ThePCldontainshel@addressoflfhemextlihstructionibbeléxecutedByhe[CPU32.

ATMEL 2
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Figure19.IBupervisorProgrammingModel[Supplement

31 16 15 0
| | | A7 (USP) Supervisor Stack Pointer
15 8 7 0
| (CCR) | SR Status Register
31 0
J VBR Vector Base Register
2 0

DataTypes

Organizationh[Registers

System[Features

VirtualMemory
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SFC Alternate Function
DFC Code Registers

Six[basicldatalfypes(@arelSupported:

e bits

« packagedinary-codedldecimalldigits
¢ bytelintegers((8bits)

« wordlihtegers[{16Dits)

¢ long-wordlihtegers[(32[bits)

¢ quad-wordlihtegers[(64bits)

Thelgéightldataegisters[¢an(storeldataldperands(ofl,d,[16,32&EndB4bHits@End
addresses[of[16[or[32[bits.[The[Sevenl@ddressliegisters@ndihelfwolstackpointers@re
usedfor@ddressioperands(of16[6r32Mits. ThePCls[32Mbitswide.

ThelCPU32lihcludesamumberdffeaturesiblaidSystemlimplementation.Theselihclude
alprivilegelinechanism,$eparationlof(dddress[Spaces,inultilevellpriorityinterrupts,frap
instructions,@ndlafracefacility.

Thelprivilegenechanismprovidesiserf@ndSupervisorprivilege$tates, privileged
instructions,@andéxternalldistinctionlofliserlandSupervisor(Statefeferences.[Thelpro-
cessor(Separates(feferencesbetweenprogram@ndldatalSpace.ThispermitsiSharing[of
codelSegments(ihatlaccess[SeparateldatalSegments.

ThelCPU32[8upportsiSeven(prioritylevelsfor199memoryectoredlinterrupts.[Forléach
interrupt, theectorllbcation[@anBeprovidedi@xternallyOrigeneratedlihternally.[ThelSev-
enthlevellprovides@mon-maskablelihterrupti@apability.

Tol3implify[Systemdevelopment,linstructionslarelprovidedfol¢hecklinternallprocessor
conditions@nd[allowsoftwarefraps.[Theracelfacility@llows[instruction-by-instruction
tracinglof(program(éxecutioniWithoutlalteration(éfitheprogram(oriSpeciallhardware.

Thefullladdressingangeoflthe[CPU32[0onfhelTS68332[i5[16-Mbytelih[éachlofl@ight
address[3paces.[Evenihoughlmostisystemslimplement@Smallerphysicaliiemory,fhe
system(danbeladebl@ppearibhave@full16-Mbyteldfimemory@vailablefbléachlser
programyisingtirtualimemoryiechniques.

ATMEL 2



LoopModellnstruction
Execution

VectorBaselRegister

Processing[S$tates

AddressingModes

ATMEL

The[CPU32Mhas[Severalfeaturesthatprovideléfficientléxecutionof(programlbops.[One
offthesefeatureslisfheDBccbopingprimitivelinstruction.[Tolincreaselfhelperformance
oflthe[CPU32,@alboplhodehasbeenladdedibfheprocessor.Thellboplhodelislised by
alSinglewordlihstructionfhatldoesotidhangelprogram(flow.Looplhodelisimplemented
in[eonjunctionlwith[theDBcclinstruction.[Oncelindboplinode,helprocessorperforms
onlylfheldatal¢ycleslassociatedwith{helinstruction@nd3uppresseslalllinstruction
fetches.

ThelVBRI[dontainsfhebaseladdress[oflthe[1024-byteléxceptionVectorfable,[donsisting
of[256[éxceptioniectors.[Exception¥ectors[d¢ontaininemoryladdresses(oflioutinesihat
beginléxecution@tlthel@ompletion[ofléxceptionlprocessing,lile.[Anlihterruptlfoutine.

Thelprocessorlislalwayslihlonelofffourprocessingstates:(mormal,[@xception,haltedlor
background.[Thelmormallprocessing(statelis[fhatlassociatedWith[ihstruction[éxecution;
theDuslisisedfofetchlinstructionslandloperandsfandfo[Storelfesults.Theléxception
processingStatelisfassociatedwithlnterrupts,@raplnstructions,@racing,[andldther
exception[donditions.[TheléxceptionhayDelihternallyldeneratedlexplicitly@y[anlihstruc-
tionlory@nunusualldonditionlarisinglduringfheléxecution[éf[@nlihstruction.Externally,
exceptionprocessingl¢anbelforcedby@nlihterrupt,[Abuslérror,[or(AaMeset.[Thelhalted
processing(Statelis[@nlihdication(ofldatastrophiclhardwarefailure.Forléxample,iflduring
theléxceptionprocessingloffalbuslerrorf@notheruslérrorfdccurs,fhelprocessor
assumes(ihatfhelsystemlisUinusable@ndhalts.Thebackgroundprocessing(statelis(ihi-
tiatedbybreakpoints,&éxecutionlofl$peciallinstructions,or@ldouble®usfault.
Background[processinglallows[interactiveldebugginglofltheSystemVialalSimplelSerial
interface.

Addressing[infhe[CPU32[i5Megister-oriented.MostlhstructionsallowiheMesults[offhe
specified[operationfobeplacedl@itherin(aliegisteroridirectlylihmemory;dhisflexibility
eliminatesihemeed{orléxtralihstructionsibStoreMegisterldontentslihhemory.
ThelSevenbasic@ddressingihodes(arelasiollows:

e register(direct

e registerfihdirect

e registerlihdirectiwithlindex

e programldounterlihdirectiWithldisplacement

e programigounterfihdirectiwithlindex

e absolute

« immediate
Includedlihfhelfegisterlihdirectldaddressingfhodes(@retheldapabilitiesblpost-increment,
pre-decrement,[@andoffset.[Thelprogram(Gounterrelative model@lsohaslihdex[@anddffset

capabilities.Onfaddition{foihese[addressingmodes, hanylihstructionslimplicitly [Specify
theluise(ofthe(Status(iegister, Stacklpointer,[@nd/or(program(dounter.

30 TS 083 3 2 ————

2118A-HIREL-03/02



e | 508332

Instructions

68000 Family[Compatibility

New(nhstructions

Development[Support

68000FamilyDevelopmentd
Support
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It[isdhelphilosophyloffhe[8000Family@hatfallluser-codeprogramsitanléxecute
unchangedon@imorel@advancedprocessor,[@ndSupervisor-modelprograms[andéxcep-
tionhandlersShouldequire@nlyinimal@lteration.

Thel[CPU32[¢anbefhoughtoflaslanlintermediatememberofthe 8000family.[Object
codelfrom@AnTS68000ar68010naybeléxecutedlonihe[CPU32,[Andnanyloffhe
instructionfandladdressingmode[extensions[oflthe[TS68020are(alsolSupported.[Refer
tolthe[CPU32[referencemanualfor(aldetailed[@¢omparison[ofithe[CPU32[and[TS68020
instruction(Set{seelalso[Table(T).

TwoMewlhstructionshavebeen@ddedIbfheTS68000IhstructionSetdbrilselihldontrol-
ler@pplications.[Theyarelowpower3top[(LPSTOP)@And{ableIookuplandlinterpolate
(TBL).

LowPower[Stop{LPSTOP):Onlapplicationsiwherepowerldonsumptionlisal¢onsider-
ation,[fthelCPU32[{orcesiheldevicelintol@dow-powerlStandbyinodewhenlimmediate
processinglisfhotequired.Thedow-power$toplinodelis(énteredyléxecutingihe
LPSTOPIinhstruction.

ThelprocessorwillllemainlhhismodeluintiliAiser-specification{orlhigher)linterrupt
level@rldesetldccurs.

Tablelookuplandnterpolate[{TBL):[Tolmaximizefhroughputforeal-timelapplications,
referenceldatalis[oftenCpre-calculated”[and[S$toredlinmemoryforlguicklaccess.[The
storagelofléachdatalpointiivould@equirelanlinordinate@mountlofiinemory.Thelfable
instructionMequiresonly[alSamplelofldatalpointsistoredihfhe@rray,educinglmemory
requirements.[This[$inglelihstruction[allowslintermediate[WValuesfo[be[fecoveredbyin-
earlinterpolation,@husisignificantlylincreasinglCPUZhroughputlcomparediwith(@arlier
interpolationinethodswhichllised$everallinstructions.[Thelfesultsfare[optionally
roundedwithfhelfound-to-nearest@lgorithm.

Thelollowingdeaturesavebeenlimplementedldnihe [CPU32[Holénhancelihelinstru-
mentation@ndldevelopmentlénvironment:

e 68000FamilyldevelopmentSupport,
¢ backgroundldebuglinode,

e deterministiclopcodel(fracking,

¢ hardwarelbreakpoints.

AllB8000Familymemberslihcludefeaturesibfacilitate @pplicationsidevelopment.[These
featureslihcludelfheollowing:

Trace[@On(hstruction:®8000familyprocessorslincludel@nlihstruction-by-instructionirac-
ingacilitylasan@idfoprogramldevelopment.[The[CPU32&lso@llowsThellserofrace
onlyfhoselihstructionsidausing@dhangelihprogram(flow.

Breakpointhstruction:[Aneémulatorfhaylihsert[SoftwareBreakpointslihtoihefargetidode
tolindicateWhenl@breakpointhasoccurred.[Onthe[CPU32,thisfunctionlisprovidedia
illegallihstructions,[$4848-$484F,ibServe@sbreakpointlhstructions.

Unimplementednstruction[Emulation:During[instructionéxecution,ihen@nattemptlis
madelfoléxecute@nlllegallihstruction,@nlllegallinstructionéxceptionloccurs.Wnimple-
mented[instructions[{F-line,[A-line,...)tilize[Separate[@xceptionWectorsopermit
efficientlémulationofldinimplementedlihstructionslin[Software.
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Table[7.0nhstruction[$etlSummary{iContinued)

Mnemonic Description

EOR Logical[Exclusive[OR

EORI Logical[Exclusive[ORImmediate
EXG Exchangel[Registers
EXT,[EXTB Sign[Extend

ILLEGAL Takellegalhstruction[Trap
JMP Jump

JSR Jumplb[Subroutine

LEA Load[Effective[Address

LINK Link@nd[Allocate

LPSTOP Low[Power[Stop

LSL,MSR Logical$hiftIleftland[Right
MOVE Move

MOVEICCR Movel[Condition[Code[Register
MOVESR Move[Status[Register
MOVEMSP MoveWser[StackPointer
MOVEA Movel[Address

MOVEC Movel[ControlRegister
MOVEM MoveMultiple[Registers
MOVEP Move(Peripheral

MOVEQ MovelQuick

MOVES MovelAlternate[Addree[$pace
MULS,MULS.L SignedMultiply
MULU,MULU.L UnsignedMultiply

NBCD NegateDecimalithExtend
NEG Negate

NEGX NegateWwith[Extend

NOP No[@peration

OR Logicalhclusive[©OR

ORI Logicallhclusive[OROmmediate
PEA Push(Effective[Address
RESET ResetExternalDevices
ROL,IROR Rotateleftland[Right
ROXL,[ROXR RotateWwith[ExtendLeftlandRight
RTD Returnand[De-allocate

RTE Returnfrom[Exception

RTR Return@nd[Restore[Codes
RTS Returnfrom3Bubroutine
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Table[7.0nhstruction[$etlSummary{iContinued)

Mnemonic Description

SBCD SubtractDecimalWwith[Extend
Scc Set[Conditionally

STOP Stop

SUB Subtract

SUBA SubtractlAddress

SUBI Subtractimmediate

SUBQ Subtract@Quick

SUBX SubtractWith(Extend

SWAP Swap[RegisterWords
TBLS,OTBLSN Signed/Unsigned(Tabledookup
TBLU,TBLUN andlhterpolate

TAS TestOperand@ndiSet

TRAP Trap

TRAPcc TrapConditionally

TRAPV Trapon[Overflow

TST TestOperand

UNLK Unlink

This[Sectionprovides@functionalldescriptionloflfheDus@ndihelsignalsihatl¢ontrollit.
OperationoflfheDuslisfheSamelhetherfheCU[drl@nléxternalldevicelisfheDusmhas-
ter;[@Ihefhames@ndldescriptionlof(busityclesfare@romlihepointlofviewldfTheus
master.[TheM1CU@rchitectureSupportsibyte,ord,[AndIbng-wordldperands,@llowing
access[io8-bitland16-bitldatalportsithroughliseldflasynchronous[dycles[¢ontrolled by
theldata@ransfer({S1Z1@&nd51Z0)AndldatalSizelacknowledgepins({DSACK1&nd
DSACKO).

The{unctionléodel3Signals[{{FC2EMFCO)Selectlonelofléightl16-Mbyteladdress[Spacelio
whichhe[@ddress(applies.

AddressBus Theladdress[bus(signals[{A23[J[A0)defineltheladdress(ofithebyte{orfheostSignifi-
cantbyte)ibbelfransferredduring@busidycle.[The@ddresslsalidiwhile[AS[Asserted.

Address[Strobe The[Address[Btrobe[{AS)s@dimingSignalfhatlihdicateshe Walidity[0fanAddresson
thef@ddressbuslandoflihanyldontrolSignals.

DataBus Theldatalsignals({D15ED0)[compriselabi-directional,mon-multiplexedparallelbusihat
containsfheldatabeingransferredfolorfromiheMCU.[Aeadoriwrite[dperationinay
transfer@or16Dbitslof[datal(lor2bytes)ihlonedusidycle.

DatalS$trobe The[lData[$trobeE@_S)[ﬂs@[ﬁmingBignal[ﬂhat@pplies[fb[ﬂheEﬂata[ﬂ)us. (For[aMead(dycle,
theMCU(asserts[DS[fo(Signallthe@xternalldeviceliv[placeldatalonthebus. [Forlalwrite
cycle,DSiSignalslibihel@xternalldevicesihatheldataibbelrittenlishtaliddniheus.
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Bus[Control[Signals

Bus[CyclelTerminationd
Signals

DynamicBus[Fizing
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TheMCUIOnitiatesfausltycleyldriving@heladdress,$ize,Hunction,[code,End
read/write[outputs.[Atdhebeginningoflabusicycle,fheSizelSignals{S1Z1,[$1Z0)[are
driven[@longwithfhefunction[dodelSignals.[$1Z1[and$1Z00hdicatefhemumberlofbytes
remainingoberansferredlduringlanloperandl¢yclel{consistinglofloneloriinoreus
cycles).TableBEhowshe@ncoding©f[$1Z1@&nd$1Z0.Thelead/write (R/W)Signal
determines(iheldirectionloffhedfransferlduring@busldycle.[Thellead-modify-writeldycle
signall{RMC)lis[asserted[atfhebeginningloflthefirstusicycleoffaliead-modify-write
operation,[@ndiemains(assertedntilldompletion[ofithelfinalbus(dyclelofltheldperation.

Table[8.[BizelSignalEncoding

Siz1 S1z2 Transfer(Size
0 1 Byte
1 0 Word
1 1 3Byte
0 0 LongWord

Duringbusléycles,@éxternalldevices[assertfheldatafransfer@andSizelacknowledgelSig-
nalsDSACK1[and/orDSACKO@s[partlofihedusprotocol.[Duringlalieadl¢ycle,This
signalsftheMCU{o{erminate fheusléyclelandfolatchltheldata.[During@Nvrite[dycle,
thislindicatesihatfheléxternalldevicehas[SuccessfullyStoredfhedatal@andfhatfheldycle
may[ferminate.[Theselsignals(alsolindicatelfothe MCU[ihe[Sizeloftheportforiheus
cyclefjusticompleted.

TheDusleérrorfBERR)[Signallis[also@busldycleferminationlihdicatoranddanbedsedlih
thel@bsencedfIDSACKXx[iblihdicate@Musérrordondition.It[danlalsobelassertedihldon-
junctionvithiDSACKxdolindicate@buslérrorl¢ondition,[providedlitineetshe
appropriateiming.[Additionally, The[BERRRAnAHALT[Signalsi¢anbelassertedSimulta-
neously,ihdleulof, @rihl@donjunctioniwith,fheDSACKXx[Signals.

ThelihternalushonitorldanbellsedibldeneratefheBERRISignalforlinternal@ndlhter-
nal-to-externalfransfers.[An@xternalBusimasterimustprovidelitsiownBERRI[generation
anddrivelthe[BERRIpin,SincedhelinternalIBERRInonitorhasolhformation[about
transferslihitiated@y@anléxternalusinaster.

Finally,[fhelautovector{{AVEC)Signalléanbeised@oferminatelinterruptl@cknowledge
cycles,lihdicatingihatfheMCUShouldlinhternallyl[generate@iectormumberfodbcate@n
interruptthandlerfoutine.[AVECIsgnoredduringlalldtherMus[Bycles.

TheMCUdynamicallylinterruptslhelportSizedffhe@ddressedldevicelduringléachbus
signal,[allowingloperanddransfersdolorfromB-And[16-bitlports.[During@nloperand
transferl@ycle,fhelSlaveldeviceSignalslisiportSizel(byteldriword)@ndlihdicates[domple-
tionofiheusltycledolheMCUEhrough@heliseldffhe D SACKx[&ncodings@nd
assertionesults.Referfo[Table@HorDSACKx[&ncodingslandassertionesults.[For
example,[ifftheMMCUlk[éxecuting@nlhstructionfhatfeads@long-wordoperandfrom@
16-bitlport,fTheMCUMatcheshe16Mitslofvalid[dataland@uns@notherbusldycleo
obtainfheldther[16Dits.

Dynamicbus(sizingequireshatfheportiondffheldatabusfor@fransferfolorfrom@
particulariportSizedeixed.Forléxample@nB-bitlportimustfesidedn[databusbits154
8.

ThelBl1Zx$ignalsialsoformpartioftheusSizingprotocol.[Theseldutputslindicatelfhe
remainingumberorbytesibbefransferredlduringfheldurrentbus(Cycle.
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Bus[@peration

FastTermination[Cycles

BusException[Control[Cycles
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Table®.IDSACKI[Codes@andResults

DSACK10 [DSACKO Result

1 1 .

Insertivait(Stateslih@urrentbus(dycle

(Negated) (Negated)

1 0 Completeldycle 3 DatabusiportSizeisB-bits
(Negated) (Asserted) P 4

0 1 CompleteldycleZDatabusiportSizelis16-bits
(Asserted) (Negated) P 4

0 0 Reserved
(Asserted) (Asserted)

TheMCUbuslsUsedlih@nlasynchronousianner.[Theléxternalldevices[@onnectedio
thebusléanldperatelatidlockfrequenciesidifferentfromihelclockforfheMCU.[Busoper-
ationisesfhehandshakelines{AS,DS,[IDSACK1,[DSACKO, BERR@NAHALT){o
controlldataransfers.Decodingfhelsizedutputsiandlower@addressline[AOprovides
strobes(that(Selectfhelactiveportionlof(theldatalbus.[Thelslaveldevicel[{memoryor
peripheral)fhenesponds(byplacingfheequestedldataldnheldorrectportionloflthe
datalbusfor(@lieadlcyclelordatchingheldatalon@liriteeycle,[and[assertingihe
DSACK1/DSACKOlGombinationfhatl¢orresponds(ioiheportSizefoléndiheldycle.dfmo
slaveliesponds(orhel@ccesslislinvalid,[éxternall¢ontrollogiclassertsihe[BERR,Or
BERR[@ANdHALT)Signal(s)ib@bortdrretryfthelbus(Cycle,espectively.

With{an[éxternalldevicelfhathas@fast@ccessime,fhel¢hip-selecti@ircuitfast-termina-
tion[option[can(provide@iwo-cycleléxternalusiransfer.[Bincelthel¢hiplselectlgircuits
areldrivenfrom(iheSystemlélock,fheDusléycleferminationlislinherentlysynchronized
withthelSystem[dlock.

TheDusl@rchitecturefequiresassertiondf(IDSACKxHrom@n[éxternalldevicefolSignal
thatl@Musléyclelisl@omplete.DSACKxGr[AVECIshot@ssertedihfheseldases:

¢ Theléxternalldeviceldoesmotdespond
¢ Nolihterruptirectorlisprovided
e Variouslother[@pplication-dependentlérrorsoccur

ThisMCUhasabuslerrornputdBERR)Whenholdeviceltespondsylasserting
DSACKXx[oriwithin@nappropriate[perioddffime@fterfheMCUAssertsthe[AVEC.[This
allowsliheldycleoferminateandiheMCUdolenterléxceptionprocessingforthelérror
condition.[Another3ignalhatslisedforbusléxceptionldontrollsEhealtsignal
(HALT).This[Signall¢anbe@ssertedby@nléxternalldeviceforldebuggingpurposes(io
causelsingleDusloperation@ri{inl[dombinationWwith BERR)@AMetryoflaMusdycleihlérror.

36 TS 083 3 2 ————
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Figure[20.[hitiallReset@Operation[Timing
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Bus State Address and Control
Unknown Signals Thee-stated

1111
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. Firstlihstructionfetchedbhere

SystemlIntegrationl]
Module

System[Configuration@nd
ProtectionSubmodule

The[TS68332[8ystemlintegrationodule{SIM)[donsists[offive[Sudmodulesihatldontrol
themicrocontrollerWnitliMCU)8ystem(start-up,ihitialization,[@onfiguration,[@nd[éxternal
buswith[@minimumlofléxternalldevices.[Thefives(SubmodulesihatlinakeipthelSIM,
shownlih[Figure21,@relasfollows:

e System[Configuration@nd[Protection

¢ ClockZynthesizer

e Chip[Selects

* ExternalBuslhterface

e System([Test

Thel[SIMnodule@llowshelliserfoldontrollSomelfeaturesofisystemltonfigurationby
writingbitsihfheModule[ConfigurationRegister.[This[fegisterfalsol¢ontainsiead-only
status(bitsfhatlShow(thelState[of[Somel6ffheFIMfeatures.

ThisMCUlk[designedwithfhel¢onceptldfiprovidingnaximumsystemsafe-guards.
Many[offhefunctionsthatihormallyustbe (providedlin(éxternallgircuits@relihcorpo-
rated(in[thisdMCU.[The[features[providedlihfhe[System[¢onfigurationand[protection
submodulelarelasbllows:

System[Configuration ThelModuleléonfiguration(fegister@llowstheiseriol¢onfigurefhel8ysteml@ccordingio
thelparticulari8ystem(equirements.
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Internal BusMonitor

HaltMonitor

Spurious(hterruptonitor

SoftwareWatchdog

PeriodiclnterruptTimer
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TheMCUprovides[anlihternalusmonitorbonitorfheDSACKxesponsefimelfbrall
internaluslaccesses.[AnloptionAllows[Ehenonitoringloflinternalfoléxternalbus
accesses.[There@refourSelectablefesponsefimes(ihat(allow(fbrihefesponselSpeedof
peripheralstisedlin[the8ystem.[AbuslérrorBERR)Signallislassertedlinternally[ifthe
DSACKXx[esponselfimelis[éxceeded.Whenldperating@sf@bus(master,fhe[BERRI[Signal
isotlassertedléxternally.

Figure21.0BystemlIntegrationModuleBlockDiagram

System Configuration
and Protection

CLKOUT
EXTAL
MODCK

Clock Synthesiser

Chip Selects Upper Address/Chip Selects

External Bus External Bus

Interface

RESET

TSTME
FREEZE/QUOT

[RigiN|

System Test

Alhaltimonitordauses(alfesetbldccurlifthelinternalBaltl(HALT)ls[@ssertedbyfhe[CPU.

Ifmolinterruptf@rbitrationldccurslduring@nlnterrupt@cknowledge{IACK)tycle,The
BERRISignallis@ssertedlinternally.

ThelWwatchdoglasserts[RESET lifthe [Software failsiblServicefhe[SoftwareWatchdog(for@
designatedperiodofifime{presumablyBecauselitlisfrappedlih@albopdribst).[Therelare
four(Selectablefime-outlperiods,@nd@prescalerihayBelisedforlongiime-outlperiods.

TheMCUprovidesadimerolgenerate[periodiclinterrupts.[Thelperiodiclinterruptime

periodi¢anivaryfrom122[jisE15.940us{with(a[32.768KHz[¢rystallisedfo(generatethe
systemlglock).
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StandbyRAMIwith[TPUO
emulation)

Overview

RAM[Array[Addressing

ATMEL

e 13-bits[ProgrammableBaudRate[Modulus[Counter
¢ Even/odd[Parity[Generation[AndDetection

QSM-enhanced[SClReceiverFeatures
¢ Twoldle-lineDetectModes
¢ ReceiverActiveFlag

13-bitlProgrammableBaudRateModulus[Counter:[Abaudfate(modulus¢ounterhas
beenladded(ib[providefheseriwithfhoreflexibilitylin[éhoosingtheldrystalfrequencyfor
theSystem(¢lock.[Thelinodulusié¢ounterlallowsihe[SClbaudiate[generatorfolproduce
standardfransmissionfrequenciesfor@ivideMangeloflsystem(dlocks.[Thelliserlismo
longeri¢onstrainediolselectldrystalfrequenciesbasedlon(iheldesiredSerialbaudfate.
This[GounterbaudratesfromB4baudioB24Haudwith@6.78MHz8Systemlélock.

Even/oddParity[GenerationandDetection:[Theuserfiowhasfheldhoicel@itherdflSeven
orleightdatalbits(plusioneparityDit,[drlofl@ightldrhineldataBitshvithhoparity (bit. Even
orloddparitylisfavailable.[Theransmitterfautomatically[generatesheparitybitfor(a
transmitted(byte.ThelleceiverldetectsiWhen@paritylérrorfhasldccurredonlalieceived
byteland(Sets[alparity(érror(flag.

Twoldle-lineDetectModes:BtandardAtmel-Grenoble[$ClSystemsldetectlanlidlelline
when[100r11[6onsecutivebit-times@re@lllones.WsedWwithfhefeceiveriwakeliphode,
thelfeceiverldanbe@wakenedprematurelylifitheessageprecedingihe(Start(offhelidle
linel¢ontainedldneslinfadvanceoflits[StopMit.[(Thehewl{second)lidle-line(detectiiode
only(Startsi@ounting(itlle fime@fter@alidStopbitlisMeceived, Which@nsures(dorrectlitlle-
line[detection.

Receiver[Active[Flagl{RAF):[Receiver[Active[Flag[{RAF)ndicates[the[Status(ofthe
receiver.ItlisSetiwhenapossibleStartbitlis[detected@ndlis[¢learedwhen@nidlelinelis
detected.[RAF(is@lsodleared(iflihe(Startbitlis[determinedibbelineoise.Thisflagdan
bellisedibpreventdollisionsih[Systemswithultiplefhasters.

Forfurtherihformation(feferibhe[SystemIhtegrationMModule Manual.

TheTS68332[¢ontains2-KbytesoflStandbyRAM.[This[Sectionldescribestheloperation
and(dontrolléfthelRAMImodule.

ThelRamlmodulel¢ontains[2048bytesof{ullyStaticCRAM, [powered by [V dnhormal
operation.[Theléntirelarrayinaybelised@sStandby[RAMUOfpowerlisSuppliedfodhe
Vgrey[Pin.[BwitchingbetweenVpp[@nd Vg gy [Occursautomatically.

TheRAM[Inaybellised@s[general-purposelinemoryforiheMCU,providingfast, fwo-
clocklaccesseslioheCPU.Typically,fheRAMIsUsedforprogrami¢ontrolStacksland
frequentlyodified[datalYariables.The[CPUmayfead(driwriteByte,Word, [drbng-word
data.

The[RAMMay@lsobeisedlasmicrocodeldontrolmemoryfortheTime[ProcessorWnit
(TPU).TheTPUlnustbelplacedlinlémulationinodefolise fTheRAMn{hisinanner
which@llows[users(ibldevelopiheirldwnicrocodelprimitives.

The[RAM@rrayldanbelplaced@nywherelinfthe@ddressinaplofithe@rraybasel@ddress
(RAMBAR), [provideddhat(itlis[@n[A2-Kbytesboundary@ndldoeshotldverlaptheihree
RAMImoduleldontrolfegistersiisedforidontrollandiesting. RAMBAR [Ganbeldritten@nly
oncel@fterlfeset.[This[preventsihe[RAM(arraybeing@ccidentallylfemappedDy(Software.
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TPUEMulationModel
Operation

TPU[Overview

High-resolutionTiming

Latency
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TheRAM[array[aybelised@sthelinicrocodeldontrolistorelforthe[TPUinodule.[This
modeldfloperationlisSelectedfromiwithinfhe[TPU.[SeelDevelopmentSupportinihe
TPUMmanual{forf@aldompleteldescription.

TheTPUIlk[EonnectediofheRAMNialAaldedicatedus.Whilelin[émulationiode,fhe
accessliiminglofiihe[RAMImodulelmatches(thefiminglofthe T PUmicroinstructionmlROM
tolénsure@ccuratel@émulation.Mormal@ccessesiiafheIMB@relhhibited@ndfhedontrol
register[havelibleffect,@llowingéxternal RAMIbémulatefhe 2K[RAMI[array(atfheSame
addresses.

Thefurtherihformationeferiofhel$ystemiIntegrationoduleManual.

TheTPUperformsiSimple@siwelll@asidompleximingfasks,ihdependentlyfromiheCPU,
making[itfheatest@ddvancelinimerSystems.Viewed@s(alsSpecial(purposelmicrocom-
puter,dhisiprocessorperformsiwoloperations,inatchland[¢apture,[donfdneldperand:
TIME.[Everylbccurrencelofl@itherfactionlis(¢alled[anlévent.(ThelServicingloflthese
eventsbyfhelTPUeplacesihelservicingloflihterruptsbyihehostlCentralProcessing
Unitl{CPU).[Theldimingfunctions[durrentlySynthesizedlarelfhefollowing:

¢ Discretellhput/output

¢ InputlCapturellinputTransition[Counter

¢ OutputlCompare

e PulseWidthModulation

¢ Synchronized[PulseWidth[Modulation

¢ PeriodMeasurementWith[AdditionalTransition{Defect
¢ PeriodMeasurementWithMissing[TransitionDetect

¢ Position-synchronized[PulseGenerator

e  StepperMotor

e Period/pulse-width[Accumulator

Theprevious[pre-programmedfunctions@reelatedfoheTPUIRomMasksetA,dur-
rentlyihuseforfheTS68332MCU,[Asihelstandard’[TPUhaskset.

ThelddvancedT PURffordsHorEheirstdimeigh-resolutiondimingandultiple@ime
functionldapability [{flexibility) ihfhefimerS8ystempins.O

High-resolutionimingikdimitedby[CPUlbverheadequiredfor$ervicingdimingfasks
such@speriodneasurement,pulseineasurement,pulse-widthiodulatedwaveform
generation,@étc.[OnfheIPU,high-resolutionfiminglis@chievedby@fvoltainGapabilities:
¢ reducedlatency,

¢ reducedServiceldfime,Whichfreefhe[CPUIbfbocuslonidtheresponsibilities.

TheTPUprovides@higherfesolutionfhanihelCPUGould[@chieve,@nddreatesholCPU
overheadoriServicingdiming[fasks.

LatencylisihelihtervaloffimefromanlévenibihelStartlofléventServicing.[The@bility [of
thedPUdoBervicelitslownlnterruptsorléventsfeduceslatency@ndihe CPUlshot
requiredoServiceléachlhputransitionldapturehatloccursionapin,orfoldetermine
eachinatchdimelfequiredforiwaveformsynthesis.[Oncel¢onfiguredbyiheost[CPU,
thel8elf-contained T PUperformsiéomplexdimefunctionsfequiringighiesolutionwvith
little[orMoCPUlihtervention.
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ServicelTime

Features
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Servicelis[thelfimeléxpended$ervicinglanlévent.dn[oldericrocontrollernitliMCU)
timerunctions,fhelServicedimelis[¢onstrainedbecausefhe[MCUlhstruction[Setis ot
optimizedfordimefunctioni3ynthesis.[The[TPUlihstructionSetlisloptimized,[andfime
functions(are3ynthesizedWwith[fewerlinstructionsfhanihe[CPU.Onstructionsléxecute
faster@andServiceimelis[feduced.InstructionséxecutedbyfheTPU@reMmotuserSoft-
ware, butfirmware,Special-purposeticrocodeiwrittenBylAtmel-Grenoblefo[performlas
setfimeunctions.Microcodelis[placedlintolthe[TPUtontrolStore[[ROM)whenlihe
devicelismanufactured.

16[dhannels;[@achl@éhannell@ssociatedWith[alpin
Eachlghannelldan(perform@ny(fimefunction
Eachlimefunctionhaybelassignediborefhanldneldhannellatalgiveniime
Eachldhannelhas@nléventegisteri@omprisedofithefollowing:

— 16-bitsldapturelfegister

— 16-bitsldompare/matchlregister

— 16-bitsigreater-thanorléqual-to[dcomparator
EachléhannelldanbelSynchronizedibloneldrboth6fthefvo6-bitsfree-runningd
timer(Gountfegisters((TCR1[And[TCR2)

TCRA1Ils[dlockedfrom(thedutputldflalprescaler.Thelprescaler’slinputlisithelinternal
TPUBBystem[¢lockldividedbyeither4[or[32.[ThefourSettingsiofthelprescaler@red
dividelby,2,[4[@And[B.[Channelslising[TRC1Mhavefheldapabilityibfesolveldownibl
the[TPUSystemI[glock[dividedBy{our.
TCR2[i56lockedfromiheldutputidf@lprescaler.[Thelprescaler'slihputlisfheléxternalC
TCR2[pin.[ThelburSettingsofitheprescaler@reldivideby,2,[4[And[8.[Channels(
usingthe[T CR1haveliheldapabilityibesolveldownfbfhe PRUSystem(dlock
dividedby(8.
TCR2haybelusedlaslaMhardwarepulse@ccumulatorélockedfromiheleéxternal
TCR2[pin,0r[@s@lgatedpulselaccumulatordriheldlockfhatlihcrementsTCR1.
AlldhannelshavelatlkeastSix[16-bitsiparameterlfegisters.[Channels14@nd15@ach
havelgight[16-bits[parameterregisters.[Alllparameterfegisterslare[éontainedih@
dual-portRAM, [@AccessiblefrombothiheTPUANdTCPU.
AlScheduleriwithfhreelpriorityTevelsSegregateslhigh,iddle,[andIow-priorityfime
functions.[Anyldhannellhaybe@ssignediblonelofltheselfhreeprioritydevels.

Allfimefunctions@reicrocoded.

Emulation@ndldevelopmentSupportlisprovidedforlallfimefunctionfeaturesiSuch
aslbreakpoint,freezel@and(singlelStep,[givinglhternallfegister@ccessibility.
Coherentliransfer@apability[forfwolparameterlisprovidedlihhardware.
CoherentliransferldapabilityforiN (parametersimaybelperformed@s@TPUO

microcodelfunction.(ReferibDevelopmentSupportlihfheTPUeferencehanualford
furtherldetails[onthisfeature).
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Manufacturer's

Prefix

TS 68332

Type

Temperature range : Tc

|=
| o

B/C

16

—|__ Revision level

Speed (MHz)

16: 16 MHz
20: 20 MHz

Screening level :

__: Standard

B/C : MIL-STD-883, class B
DSCC : DESCOx Mxx *

M:-55,+125°C

V: -40, +85°C

C:0,+70°C

Package : Standard lead finsh
R: Pin grid Array 132 Gold

A: CERQUAD 132 Hot solder dip

(Guliwing leads)

Note:  Forflavailability@fdifferentirersions,@ontactiyour[Atmel(Sales(dffice.
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Lead finish :

1: Tinned for PGA

TS68332

55



