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		  Datasheet File OCR Text:


		  1 features ? 12.4specint95,8.4specfp95at266mhz(tspc750a)with1mbl2at133mhz ? 11.5specint95,6.9specfp95at266mhz(tspc740a) ? 488mipsat266mhz ? selectablebusclock(11cpubusdividersupto8x) ? p d typical4.2wat200mhz,fulloperatingconditions ? nap,dozeandsleepmodesforpowersavings ? superscalar(3instructionsperclockcycle) ? 4-gbytedirectaddressingrange ? 64-bitdataand32-bitaddressbusinterface ? 32kbinstructionanddatacache ? sixindependentexecutionunitsandtworegisterfiles ? write-backandwrite-throughoperations ? f int max=266mhz ? f bus max=83.3mhz ? compatiblecmosinput/ttloutput description thetspc750aandtspc740amicroprocessor(afternamed750a/740a)arelow- powerimplementationsofthepowerpcreducedinstructionsetcomputer(risc) architecture. the750a/740amicroprocessors?designsaresuperscalar,capableofissuingthree instructionsperclockcycleintosixindependentexecutionunits. the740a/750amicroprocessorsusea2.6/3.3vcmosprocesstechnologyand maintainfullinterfacecompatibilitywithttldevices. the750a/740aprovidefoursoftwarecontrollablepower-savingmodesandathermal assistunitmanagement. the750a/740amicroprocessorshaves eparate32kbyte,physically-addressed instructionanddatacachesanddifferonl yinthatthe750afeaturesadedicatedl2 cacheinterfacewithl2on-chiptags. botharesoftwareandbus-compatiblewiththepowerpc603 ? andpowerpc604 ? families,andarefullyjtagcompliant. thetspc740amicroprocessorispincompatiblewiththetspc603efamily. g suffix cbga255 and cbga360 ceramic ball grid array gs suffix ci-cbga255 and ci-cbga360 ceramic ball grid array with solder column interposer (sci) powerpc 750a/740arisc microprocessor familypid8t- 750a/740a specification tspc750a/740a rev.2128a?hirel?01/02

 2 tspc750a/740a 2128a?hirel?01/02 screening thisproductismanufacturedinfullcompliancewith: ? cbgaupscreeningsbaseduponatmel-grenoblestandards ? fullmilitarytemperaturerange(tc=-55  c,+125  c) industrialtemperaturerange(tc=-40  c,+110  c) ? ci-cgaversionsoftspc740aandtspc750a(planned) simplifiedblock diagram thetspc750aistargetedforlowpower systemsandsupportsthefollowingpower managementfeatures?doze,nap,sleep,anddynamicpowermanagement.the tspc750aconsistsofaprocessorcoreandaninternall2tagcombinedwithadedi- catedl2cacheinterfaceanda60xbus. figure1. tspc750ablockdiagram contr ol unit completion instruction fetch 32k icache bht/btic dispatch system unit branch unit fxu1 fxu2 gprs rename  buffers lsu fpu 32k dcache l2 tags l2 cache biu fprs rename  buffers 60x biu

 3 tspc750a/740a 2128a?hirel?01/02 generalparameters thegeneralparametersofthe750a/740aarethefollowing: features exceptl2cacheinterfacethatisnotsupportedbythepowerpcversion,themajorfea- turesimplementedinthepowerpc750aarchitectureareasfollows: level2(l2)cacheinterface (notimplementedon tspc740a) ? internall2cachecontrollerand4k-entrytags;externaldatasrams ? 256k,512k,and1-mbyte2-waysetassociativel2cachesupport ? copy-backorwrite-throughdatacache(onapagebasis,orforalll2) ? 64-byte(256k/512k)and128-byte(1-mbyte)sectoredlinesize ? supportsflow-through(reg-buf)synchronousburstsrams,pipelined(reg-reg) synchronousburstsrams,andpipelined(reg-reg)late-writesynchronousburst srams ? core-to-l2frequencydivisorsof  1,  1.5,  2,  2.5,and  3supported branchprocessingunit ? fourinstructionsfetchedperclock ? onebranchprocessedpercycle(plusresolving2speculations) ? upto1speculativestreaminexecution,1additionalspeculativestreaminfetch ? 512-entrybranchhistorytable(bht)fordynamicprediction ? 64-entry,4-waysetassociativebranchtargetinstructioncache(btic)tominimize branchdelayslots dispatchunit ? fullhardwaredetectionofdependencies(resolvedintheexecutionunits) ? dispatchtwoinstructionstosixindependentunits(system,branch,load/store,fixed- pointunit1,fixed-pointunit2,orfloating-point) ? serializationcontrol(predispatch,postdispatch,executionserialization) load/storeunit ? onecycleloadorstorecacheaccess(byte,half-word,word,double-word) ? effectiveaddressgeneration ? hitsundermisses(oneoutstandingmiss) ? single-cyclemisalignedaccesswithindoublewordboundary ? alignment,zeropadding,signextendforintegerregisterfile ? floating-pointinternalformatconversion(alignment,normalization) ? sequencingforload/storemultiplesandstringoperations ? storegathering ? cacheandtlbinstructions technology 0.29mmcmos,five-layermetal diesize 7.56mmx8.79mm(67mm 2 ) transistorcount 6.35million logicdesign fully-static packagesl2 740a:surfacemount255ceramicballgridarray(cbga)andcolumninterposerceramicgrid arrayci-cgawithoutl2interface 750a:surfacemount360ceramicballgridarray(cbga)andcolumninterposerceramicgrid arrayci-cgawithl2interface corepowersupply 2.6v  100mv i/opowersupply 3.3v  5%v dc

 4 tspc750a/740a 2128a?hirel?01/02 ? big-andlittle-endianbyteaddressingsupported ? misalignedlittle-endiansupportinhardware fixed-pointunits ? fixed-pointunit1(fxu1)-multiply,divide,shift,rotate,arithmetic,logical ? fixed-pointunit2(fxu2)-shift,rotate,arithmetic,logical ? single-cyclearithmetic,shift,rotate,logical ? multiplyanddividesupport(multi-cycle) ? earlyoutmultiply businterface ? compatiblewith60xprocessorinterface ? 32-bitaddressbus ? 64-bitdatabus ? bus-to-corefrequencymultipliersof3x,3.5x,4x,4.5x,5x,5.5x,6x,6.5x,7x,7.5x, 8xsupported decode ? registerfileaccess ? forwardingcontrol ? partialinstructiondecode floating-pointunit ? supportforieee-754standardsingle-anddouble-precisionfloating-pointarithmetic ? 3cyclelatency,1cyclethroughput,single-precisionmultiply-add ? 3cyclelatency,1cyclethroughput,double-precisionadd ? 4cyclelatency,2cyclethroughput,double-precisionmultiply-add ? hardwaresupportfordivide ? hardwaresupportfordenormalizednumbers ? timedeterministicnon-ieeemode systemunit ? executescrlogicalinstructionsandmiscellaneoussysteminstructions ? specialregistertransferinstructions cachestructure ? 32k,32-byteline,8-waysetassociativeinstructioncache ? 32k,32-byteline,8-waysetassociativedatacache ? single-cyclecacheaccess ? pseudo-lrureplacement ? copy-backorwrite-throughdatacache(onapageperpagebasis) ? supportsallpowerpcmemorycoherencymodes ? non-blockinginstructionanddatacache(oneoutstandingmissunderhits) ? nosnoopingofinstructioncache memorymanagementunit ? 128entry,2-waysetassociativeinstructiontlb ? 128entry,2-waysetassociativedatatlb ? hardwarereloadfortlbs ? 4instructionbatsand4databats ? virtualmemorysupportforupto4hexabytes(2 52 )ofvirtualmemory ? realmemorysupportforupto4gigabytes(2 32 )ofphysicalmemory

 5 tspc750a/740a 2128a?hirel?01/02 testability ?lssdscandesign ?jtaginterface integratedpower management ? low-power2.6/3.3vdesign ? threestaticpowersavingmodes:doze,nap,andsleep ? automaticdynamicpowerreductionwheninternalfunctionalunitsareidle integratedthermal managementassistunit ? on-chipthermalsensorandcontrollogic ? thermalmanagementinterruptforsoftwareregulationofjunctiontemperature. reliabilityandserviceability ? paritycheckingon60xandl2cachebuses pinassignments tspc740apackage thepinoutofthetspc740a,255cbgaandci-cgapackagesasviewedfromthetop surface.

 6 tspc750a/740a 2128a?hirel?01/02 figure2. pinoutoftspc740a,cbgaandci-cgapackagesasviewedfromthetopsurface tspc750apackage thepinoutofthetspc750a,360cbgaandci-cgapackagesasviewedfromthetop surface. a b c d e f g h j k l m n p r t 12 3 4 5678 91011121314 1516 not to scale not to scale view view  die substrate             encapsulant  die substrate assembly encapsulant cbga255 ci-cga255

 7 tspc750a/740a 2128a?hirel?01/02 figure3. pinoutoftspc750a,cbgaandci-bgapackagesasviewedfromthetopsurface pinoutlistings a b c d e f g h j k l m n p r t 123456789101112131415 16 not to scale 1718 19 u v w   s23670w002 l20vdd l20vdd 0vdd 0vdd  12lh pin a1 index gnd gnd vdd vdd  die substrate assembly encapsulant  die substrate assembly encapsulant cbga360 ci- cga360 not to scale view view tsxp750avgu table1. pinoutlistingforthetspc740a,255cbgaandci-cgapackages signalname pinnumber active i/o a[0-31] c16,e4,d13,f2,d14,g1,d15,e2,d16,d4,e13,g2,e15,h1,e16,h2, f13,j1,f14,j2,f15,h3,f16,f4,g13,k1,g15,k2,h16,m1,j15,p1 high i/o aack l2 low input abb k4 low i/o ap[0-3] c1,b4,b3,b2 high i/o artry j4 low i/o

 8 tspc750a/740a 2128a?hirel?01/02 avdd a10 -- bg l1 low input br b6 low output ci e1 low output ckstp_in d8 low input ckstp_out a6 low output clk_out d7 -output dbb j14 low i/o dbg n1 low input dbdis h15 low input dbwo g4 low input dh[0-31] p14,t16,r15,t15,r13,r12,p11,n11,r11,t12,t11,r10,p9,n9, t10,r9,t9,p8,n8,r8,t8,n7,r7,t7,p6,n6,r6,t6,r5,n5,t5,t4 high i/o dl[0-31] k13,k15,k16,l16,l15,l13,l14,m16,m15,m13,n16,n15,n13,n14, p16,p15,r16,r14,t14,n10,p13,n12,t13,p3,n3,n4,r3,t1,t2, p4,t3,r4 high i/o dp[0-7] m2,l3,n2,l4,r1,p2,m4,r2 high i/o drtry g16 low input gbl f1 low i/o gnd c5,c12,e3,e6,e8,e9,e11,e14,f5,f7,f10,f12,g6,g8,g9,g11, h5,h7,h10,h12,j5,j7,j10,j12,k6,k8,k9,k11,l5,l7,l10,l12,m3, m6,m8,m9,m11,m14,p5,p12 -- hreset a7 low input int b15 low input l1_tstclk (1) d11 high input l2_tstclk (1) d12 high input lssd_mode (1) b10 low input mcp c13 low input nc(no-connect) b7,b8,c3,c6,c8,d5,d6,h4,j16,a4,a5,a2,a3,b1,b5 - - ovdd c7,e5,e7,e10,e12,g3,g5,g12,g14,k3,k5,k12,k14,m5,m7,m10, m12,p7,p10 -- pll_cfg[0-3] a8,b9,a9,d9 high input qack d3 low input qreq j3 low output rsrv d1 low output smi a16 low input sreset b14 low input sysclk c9 -input table1. pinoutlistingforthetspc740a,255cbgaandci-cgapackages(continued) signalname pinnumber active i/o

 9 tspc750a/740a 2128a?hirel?01/02 notes: 1. thesearetestsignalsforfactoryuseonlyandmustbepulleduptoov dd fornormalmachineoperation. 2. ov dd inputssupplypowertothei/odriversandv dd inputssupplypowertotheprocessorcore. 3. internallytiedtogndinthetspc740acbgapackagetoindicatetothepowersupplythatalow-voltageprocessoris present.thissignalisnotapowersupplyinput. ta h14 low input tben c2 high input tbst a14 low i/o tck c11 high input tdi a11 high input tdo a12 high output tea h13 low input tlbisync c4 low input tms b11 high input trst c10 low input ts j13 low i/o tsiz[0-2] a13,d10,b12 high output tt[0-4] b13,a15,b16,c14,c15 high i/o wt d2 low output vdd2 f6,f8,f9,f11,g7,g10,h6,h8,h9,h11,j6,j8,j9,j11,k7,k10,l6, l8,l9,l11 -- voltdet3 f3 high output table1. pinoutlistingforthetspc740a,255cbgaandci-cgapackages(continued) signalname pinnumber active i/o table2. pinoutlistingforthetspc750a,360cbgaandci-cgapackages signalname pinnumber active i/o a[0-31] a13,d2,h11,c1,b13,f2,c13,e5,d13,g7,f12,g3,g6,h2,e2,l3, g5,l4,g4,j4,h7,e1,g2,f3,j7,m3,h3,j2,j6,k3,k2,l2 high i/o aack n3 low input abb l7 low i/o ap[0-3] c4,c5,c6,c7 high i/o artry l6 low i/o avdd a8 -- bg h1 low input br e7 low output ckstp_out d7 high output ci c2 low output ckstp_in b8 high input clkout e3 -output dbb k5 low i/o

 10 tspc750a/740a 2128a?hirel?01/02 dbdis g1 low input dbg k1 low input dbwo d1 low input dh[0-31] w12,w11,v11,t9,w10,u9,u10,m11,m9,p8,w7,p9,w9,r10,w6, v7,v6,u8,v9,t7,u7,r7,u6,w5 ,u5,w4,p7,v5,v4,w3,u4,r5 high i/o dl[0-31] m6,p3,n4,n5,r3,m7,t2,n6,u2,n7,p11,v13,u12,p12,t13,w13, u13,v10,w8,t11,u11,v12,v8,t1,p1,v1,u1,n1,r2,v3,u3,w2 high i/o dp[0-7] l1,p2,m2,v2,m1,n2,t3,r1 high i/o drtry h6 low input gbl b1 low i/o gnd d10,d14,d16,d4,d6,e12,e8,f4,f6,f10,f14,f16,g9,g11,h5,h8, h10,h12,h15,j9,j11,k4,k6,k8,k10,k12,k14,k16,l9,l11,m5,m8, m10,m12,m15,n9,n11,p4,p6,p10,p14,p16,r8,r12,t4,t6,t10, t14,t16 -- hreset b6 low input int c11 low input l1_tstclk (1) f8 high input l2addr[0-16] l17,l18,l19,m19,k18,k17,k15,j19,j18,j17,j16,h18,h17,j14, j13,h19,g18 high output l2avdd l13 -- l2ce p17 low output l2clkouta n15 low output l2clkoutb l16 low output l2data[0-63] u14,r13,w14,w15,v15,u15,w16,v16,w17,v17,u17,w18,v18, u18,v19,u19,t18,t17,r19,r18,r17,r15,p19,p18,p13,n14,n13, n19,n17,m17,m13,m18,h13,g19,g16,g15,g14,g13,f19,f18, f13,e19,e18,e17,e15,d19,d18,d17,c18,c17,b19,b18,b17,a18, a17,a16,b16,c16,a14,a15,c15,b14,c14,e13 high i/o l2dp[0-7] v14,u16,t19,n18,h14,f17,c19,b15 high i/o l2ovdd d15,e14,e16,h16,j15,l15,m16,p15,r14,r16,t15,f15 - - l2sync_in l14 high input l2sync_out m14 high output l2_tstclk (1) f7 high input l2we n16 low output l2zz g17 high output lssd_mode (1) f9 low input mcp b11 low input nc(no-connect) b3,b4,b5,a19,w19,w1,k9,k11 (4) , k19 (4) -- ovdd d5,d8,d12,e4,e6,e9,e11,f5,h4,j5,l5,m4,p5,r4,r6,r9,r11, t5,t8,t12 -- table2. pinoutlistingforthetspc750a,360cbgaandci-cgapackages(continued) signalname pinnumber active i/o

 11 tspc750a/740a 2128a?hirel?01/02 notes: 1. thesearetestsignalsforfactoryuseonlyandmustbepulleduptoov dd fornormalmachineoperation. 2. ov dd inputssupplypowertothei/odriversandv dd inputssupplypowertotheprocessorcore. 3. internallytiedtol2ovddinthetspc750apackagesatmel-grenobletoindicatethepowerpresentatthel2cacheinter- face.thissignalisnotapowersupplyinput.caution:thisisdifferentfromthetspc740apackages. 4. thesepinsarereservedforpotentialfutureuseasadditionall2addresspins. pll_cfg[0-3] a4,a5,a6,a7 high input qack b2 low input qreq j3 low output rsrv d3 low output smi a12 low input sreset e10 low input sysclk h9 -input ta f1 low input tben a2 high input tbst a11 low i/o tck b10 high input tdi b7 high input tdo d9 high output tea j1 low input tlbisync a3 low input tms c8 high input trst a10 low input ts k7 low i/o tsiz[0-2] a9,b9,c9 high output tt[0-4] c10,d11,b12,c12,f11 high i/o wt c3 low output vdd(2) g8,g10,g12,j8,j10,j12,l8,l10,l12,n8,n10,n12 - - voltdet(3) k13 high output table2. pinoutlistingforthetspc750a,360cbgaandci-cgapackages(continued) signalname pinnumber active i/o

 12 tspc750a/740a 2128a?hirel?01/02 signaldescription figure4. tspc750amicroprocessorsignalgroups br bg abb ts tt[0-4] ap[0-3] tbst ts1z[0-2] gbl wt ci aack artry dbg dbwo dbb l2addr 160  l2data 063  l2dp 07  l2clkout ab  l2we a[0-31] l2sync_out l2sync_in int smi mcp  hreset ckstp_in ckstp_out sysclk, pll_cfg 03  4 17 64 8 factory test jt ag:cop address arbitration address start address bus transfer attribute address termination data arbitra tion l2 cache address/ dat a l2 cache clock/control interrupts reset clock control test interface 1 1 2 1 1 1 1 1 1 5 3 1 1 1 1 1 32 4 5 3 1 1 1 1 1 1 d 063  data transfer dp 07   dbdis ta data termina tion drtry tea tspc750a l2av dd l2v dd sreset 1 1 rsr v tben tlbisync qreq qack processor status control clk_out 1 1 1 1 1 1 1 1 v dd v dd (i:o) av dd l2ce l2zz not supported in the tspc740a 1 1 8 1 1 1 1 64

 13 tspc750a/740a 2128a?hirel?01/02 scope thisdrawingdescribesthespecificrequirementsforthemicroprocessortspc750a,in compliancewithatmel-grenoblestandardscreening. applicable documents 1. mil-std-883:testmethodsandproceduresforelectronics. 2. mil-prf-38535appendixa:generalspecificationsformicrocircuits. requirements general themicrocircuitsareinaccordancewitht heapplicabledocumentsandasspecified herein. designandconstruction terminalconnections dependingonthepackage,theterminalconnectionsshallbeisshownintable1,table 2andfigure4. absolutemaximum rating notes: 1. functionalandtestedoperatingconditionsaregivenintable4.absolutemaximumratingsarestressratingsonly,and func- tionaloperationatthemaximumsisnotguaranteed.stressesbeyondthoselistedmayaffectdevicereliabilityorcause permanentdamagetothedevice. 2. caution:v in mustnotexceedov dd bymorethan0.3vatanytimeincludingduringpower-onreset. 3. caution:ov dd mustnotexceedv dd /av dd bymorethan1.2vatanytimeincludingduringpower-onreset. 4. caution:v dd /av dd mustnotexceedov dd bymorethan0.4vatanytimeincludingduringpower-onreset. 5. caution:v in mayovershoot/undershoottoavoltageandforamaximumdurationasshowninfigure5. table3. absolutemaximumratings characteristic symbol value unit coresupplyvoltage v dd -0.3to2.75(4) v pllsupplyvoltage av dd -0.3to2.75(4) v l2dllsupplyvoltage l2av dd -0.3to2.75(4) v 60xbussupplyvoltage ov dd -0.3to3.6(3.5) v l2bussupplyvoltage l2ov dd -0.3to3.6(3.5) v inputvoltage v in -0.3to3.6(2) v storagetemperaturerange t stg -55to150  c

 14 tspc750a/740a 2128a?hirel?01/02 figure5showstheallowableundershootandovershootvoltageonthetspc750aand tspc740a. figure5. overshoot/undershootvoltage recommended operatingconditions note: 1. thesearetherecommendedandtestedoperatingconditions.properdeviceoperationoutsideoftheseconditionsisnot guaranteed. 4 v (l2) ov dd  + 5% (l2) ov dd gnd  1.0v gnd  0.3v gnd v ih not to exceed 10% of t sysclk v il table4. recommendedoperatingconditions characteristic symbol value unit coresupplyvoltage v dd 2.5to2.7 v pllsupplyvoltage av dd 2.5to2.7 v l2dllsupplyvoltage l2av dd 2.5to2.7 v 60xbussupplyvoltage ov dd 3.135to3.465 v l2bussupplyvoltage l2ov dd 3.135to3.465 v inputvoltage v in gndtoov dd v junctiontemperature t j -55to+125  c

 15 tspc750a/740a 2128a?hirel?01/02 thermalcharacteristics theboarddesignercanchoosebetweenseveraltypesofheatsinkstoplaceonthe tspc750a.thereareseveralcommercially-availableheatsinksforthetspc750a providedbythefollowingvendors: fortheexposed-diepackagingtechnology,s hownintable5,theintrinsicconduction thermalresistancepathsareasfollows: ? thediejunction-to-case(ortop-of-dieforexposedsilicon)thermalresistance ? thediejunction-to-ballthermalresistance figure6depictstheprimaryheattransferpathforapackagewithanattachedheatsink mountedtoaprinted-circuitboard. heatgeneratedontheactivesideofthe chipisconductedthroughthesilicon,then throughtheheatsinkattachmaterial(orthermalinterfacematerial),andfinallytothe heatsinkwhereitisremovedbyforced-airconvection. sincethesiliconthermalresistanceisquitesmall,forafirst-orderanalysis,thetempera- turedropinthesiliconmaybeneglected.thus,theheatsinkattachmaterialandthe heatsinkconduction/convectivethermalresistancesarethedominantterms. figure6. c4packagewithheatsinkmountedtoaprinted-circuitboard thermalmanagement assistance thetspc750aincorporatesathermalmanagementassistunit(tau)composedofa thermalsensor,digital-to-analogconverter, comparator,controllogic,anddedicated special-purposeregisters(sprs).specificationsforthethermalsensorportionofthe tauarefoundintable6.moreinformationontheuseofthisfeatureisgiveninthe mpc750ariscmicroprocessoruser?smanual. table5. packagethermalcharacteristics characteristic symbol value rating cbgaandci-cgapackagesthermalresistance,junction-to-casethermalresistance (typical)  jc 0.03  c/w cbgapackagethermalresistance,diejunction-to-leadthermalresistance(typical)   jb 3.8  c/w ci-cgapackagethermalresistance,diejunction-to-leadthermalresistance(typical)   jb 4  c/w external resistance external resistance internal resistance (note the internal versus external package resistance) radiation convection radiation convection heat sink printed  circuit board thermal interface material package/leads die junction die/package

 16 tspc750a/740a 2128a?hirel?01/02 notes: 1. thetemperatureisthejunctiontemperatureofthedie.thethermalassistunit?srawoutputdoesnotindicateanabsol ute temperature,butitmustbeinterpretedbysoftwaretoderive theabsolutejunctiontemperature.forinformationaboutthe useandcalibrationofthetau,seethemotorolaapplicationnotean1800/d?programmingthethermalassistunitinthe mpc750amicroprocessor.thisspecificationreflectsthetemperaturespansupportedbydesign. 2. the comparatorsettling time valuemustbeconverted into thenumber of cpu clocksthat need to be written into the thrm3spr. 3. guaranteedbydesignandcharacterization. thermalmanagement information thissectionprovidesthermalmanagementinformationfortheceramicballgridarray (cbga)packageforair-cooledapplications. properthermalcontroldesignisprimarily dependentuponthesystem-leveldesignthehea tsink,airflowandthermalinterface material.toreducethedie-junctiontemper ature,heatsinksmaybeattachedtothe packagebyseveralmethods-adhesive,springcliptoholesintheprintedcircuitboardor package,andmountingclipandscrewassembly;seefigure7.thisspringforceshould notexceed5.5poundsofforce. figure7. packageexplodedcross-sectionalviewwithseveralheatsinkoptions ultimately,thefinalselectionofanappropriateheatsinkdependsonmanyfactors,such asthermalperformanceatagivenairvelocity,spatialvolume,mass,attachment method,assembly,andcost. table6. thermalsensorspecifications v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.35%v dc ,gnd=0v dc ,0   t j   17 tspc750a/740a 2128a?hirel?01/02 adhesivesandthermal interfacematerials figure8. thermalperformanceofselectthermalinterfacematerial athermalinterfacematerialisrecommendedatthepackagelid-to-heatsinkinterfaceto minimizethethermalcontactresistance.fo rthoseapplicationswheretheheatsinkis attachedbyspringclipmechanism,figure8showsthethermalperformanceofthree thin-sheetthermal-interfacematerials(silicone,graphite/oil,floroetheroil),abarejoint, andajointwiththermalgreaseasafunctionofcontactpressure.asshown,theperfor- manceofthesethermalinterfacematerialsimproveswithincreasingcontactpressure. theuseofthermalgreasesignificantlyreducestheinterfacethermalresistance.thatis, thebarejointresultsinathermalresistanceapproximately7timesgreaterthanthether- malgreasejoint. heatsinksareattachedtothepackagebymeansofaspringcliptoholesintheprinted- circuitboard(seefigure7).thisspringforceshouldnotexceed5.5poundsofforce. therefore,thesyntheticgreaseoffersthebestthermalperformance,consideringthe lowinterfacepressure. theboarddesignercanchoosebetweenseveraltypesofthermalinterface.heatsink adhesivematerialsshouldbeselectedbaseduponhighconductivity,yetadequate mechanicalstrengthtomeetequipmentshock/vibrationrequirements. 0 0.5 1 1.5 2 0 102030405060708 0 silicone sheet (0.006 inch) bare joint floroether oil sheet (0.007 inch) graphite/oil sheet (0.005  inch) synthetic grease contact pressure (psi) specific  thermal resistance (kin2/w)

 18 tspc750a/740a 2128a?hirel?01/02 heatsinkselectionexample forpreliminaryheatsinksizing,thedie-junctiontemperaturecanbeexpressedas follows: t j =t a +t r +(  jc +  int +  sa )*p d  where: t j isthedie-junctiontemperature t a istheinletcabinetambienttemperature t r istheairtemperaturerisewithinthecomputercabinet  jc isthejunction-to-casethermalresistance  int istheadhesiveorinterfacematerialthermalresistance  sa istheheatsinkbase-to-ambientthermalresistance p d isthepowerdissipatedbythedevice duringoperationthedie-junctiontemperatures(t j )shouldbemaintainedlessthanthe valuespecifiedintable4.thetemperatureoftheaircoolingthecomponentgreatly dependsupontheambientinletairtemperatureandtheairtemperaturerisewithinthe electroniccabinet.anelectroniccabinetinlet-airtemperature(t a )mayrangefrom30to 40  c.theairtemperaturerisewithinacabinet(t r )maybeintherangeof5to10  c. thethermalresistanceofthethermalinterfacematerial(  int )istypicallyabout1  c/w. assumingat a of30  c,at r  of5  c,acbgapackage    jc =  2.2,andapowerconsump- tion(p d )of4.5watts,thefollowingexpressionfort j isobtained: die-junctiontemperature:t j =30  c+5  c+(2.2  c/w+1.0  c/w+  sa )*4.5w forathermalloyheatsink#2328b,theheatsink-to-ambientthermalresistance(  sa ) versusairflowvelocityisshowninfigure9. figure9. thermalloy#2328bheatsink-to-ambientthermalresistanceversusairflowvelocity 1 3 5 7 8 0.511.522.53 3.5 thermalloy #2328b pinfin heat sink approach air  velocity  (m/s) heat  sink thermal resistance (c/w) (25 x 28 x 15 mm) 2 4 6

 19 tspc750a/740a 2128a?hirel?01/02 assuminganairvelocityof0.5m/s,wehaveaneffectiver sa of7  c/w,thus t j =30c+5c+(2.2c/w+1.0c/w+7c/w)*4.5w, resultinginadie-junctiontemperatureofapproximately81cwhichiswellwithinthe maximumoperatingtemperatureofthecomponent. otherheatsinksofferedbychipcoolers,ierc,thermalloy,wakefieldengineering, andaavidengineeringofferdifferentheatsink-to-ambientthermalresistances,andmay ormaynotneedairflow. thoughthediejunction-to-ambientandtheheatsink-to-ambientthermalresistances areacommonfigure-of-meritusedforcomparingthethermalperformanceofvarious microelectronicpackagingte chnologies,oneshouldexerci secautionwhenonlyusing thismetricindeterminingthermalmanagementbecausenosingleparametercanade- quatelydescribethree-dimensionalheatflow.thefinaldie-junctionoperating temperature,isnotonlyafunctionofthecomponent-levelthermalresistance,butthe system-leveldesignanditsoperatingconditions.inadditiontothecomponent?spower consumption,anumberoffactorsaffectthefinaloperatingdie-junctiontemperature-air- flow,boardpopulation(localheatfluxofadjacentcomponents),heatsinkefficiency, heatsinkattach,heatsinkplacement,next-levelinterconnecttechnology,systemair temperaturerise,altitude,etc. duetothecomplexityandthemanyvariationsofsystem-levelboundaryconditionsfor today?smicroelectronicequipment,thecombinedeffectsoftheheattransfermecha- nisms(radiation,convectionandconduction) mayvarywidely.forthesereasons,we recommendusingconjugateheattransfermodelsfortheboard,aswellas,system-level designs.toexpeditesystem-levelthermalanalysis,several?compact?thermal-package modelsareavailablewithinflotherm ? .theseareavailableuponrequest. powerconsideration powermanagement thetspc750aprovidesfourpowermodes,selectablebysettingtheappropriatecon- trolbitsinthemsrandhidoregisters.thefourpowermodesareasfollows: ? full-power:thisisthedefaultpowerstateofthetspc750a.thetspc750aisfully poweredandtheinternalfunctionalunitsareoperatingatthefullprocessorclock speed.ifthedynamicpowermanagementmodeisenabled,functionalunitsthatare idlewillautomaticallyenteralow-powerstatewithoutaffectingperformance, softwareexecution,orexternalhardware. ? doze:allthefunctionalunitsofthetspc750aaredisabledexceptforthetime base/decrementerregistersandthebussnoopinglogic.whentheprocessorisin dozemode,anexternalasynchronousinterrupt,asystemmanagementinterrupt,a decrementerexception,ahardorsoftreset,ormachinecheckbringsthe tspc750aintothefull-powerstate.thetspc750aindozemodemaintainsthe pllinafullypoweredstateandlockedtothesystemexternalclockinput (sysclk)soatransitiontothefull-powerstatetakesonlyafewprocessorclock cycles. ? nap:thenapmodefurtherreducespowerconsumptionbydisablingbussnooping, leavingonlythetimebaseregisterandthepllinapoweredstate.thetspc750a returnstothefull-powerstateuponreceiptofanexternalasynchronousinterrupt,a systemmanagementinterrupt,adecrementerexception,ahardorsoftreset,ora machinecheckinput(mcp ).areturntofull-powerstatefromanapstatetakesonly afewprocessorclockcycles.whentheprocessorisinnapmode,ifqack is negated,theprocessorisputindozemodetosupportsnooping.

 20 tspc750a/740a 2128a?hirel?01/02 ? sleep:sleepmodeminimizespowerconsumptionbydisablingallinternalfunctional units,afterwhichexternalsystemlogicmaydisablethepplandsusclk. returningthetspc750atothefull-powerstaterequirestheenablingoftheppl andsysclk,followedbytheassertionofanexternalasynchronousinterrupt,a systemmanagementinterrupt,ahardorsoftreset,oramachinecheckinput(mcp ) signalafterthetimerequiredtorelocktheppl. powerdissipation notes: 1. thesevaluesapplyforallvalid60xbusandl2busratios.thevaluesdonotincludei/osupplypower(ov dd andl2ov dd ) orpll/dllsupplypower(av dd andl2av dd ).ov dd andl2ov dd powerissystemdependent,butistypically 21 tspc750a/740a 2128a?hirel?01/02 notes: 1. for60xbussignals,thereferenceisov dd whilel2ov dd isthereferenceforthel2bussignals. 2. excludestestsignals(lssd_mode,l1_tstclk,l2_tstclk)andieee1149.1boundaryscan(jtag)signals. 3. capacitanceisperiodicallysampledratherthan100%tested. 4. theleakageismeasuredfornominalov dd andv dd ,orbothov dd andv dd mustvaryinthesamedirection(forexample, bothov dd andv dd varybyeither+5%or-5%). dynamiccharacteristics afterfabrication,partsaresortedbymaximumprocessorcorefrequencyasshownin ?clockacspecifications?andtestedforconformancetotheacspecificationsforthat frequency.thesespecificationsarefor200,233,and266mhzprocessorcorefrequen- cies.theprocessorcorefrequencyisdeterminedbythebus(sysclk)frequencyand thesettingsofthepll_cfg[0-3]signals.partsaresoldbymaximumprocessorcore frequency. clockacspecifications table9providestheclockactimingspecificationsasdefinedinfigure9. notes: 1. caution :thesysclkfrequencyandpll_cfg[0-3]settingsmustbechosensuchthattheresultingsysclk(bus)fre- quency,cpu(core)frequency,andpll(vco)frequencydo notexceedtheirrespectivemaximumorminimumoperating frequencies.refertothepll_cfg[0-3]signaldescriptionin?pllconfiguration,?forvalidpll_cfg[0-3]settings 2. riseandfalltimesforthesysclkinputaremeasuredfrom0.4to2.4v. 3. timingisguaranteedbydesignandcharacterization. 4. thetotalinputjitter(shorttermandlongtermcombined)mustbeunder  150ps. 5. relocktimingisguaranteedbydesignandcharacterization.pll-relocktimeisthemaximumamountoftimerequiredfor plllockafterastablev dd andsysclkarereachedduringthepower-onresetsequence.thisspecificationalsoapplies whenthepllhasbeendisabledandsubsequentlyre-enabledduringsleepmode.alsonotethathreset mustbeheld assertedforaminimumof255busclocksafterthepll-relocktimeduringthepower-onresetsequence. sysclkinputlowvoltage cv il gnd 0.4 v inputleakagecurrent,v in =ov dd i in -30a1,2 hi-z(off-state)leakagecurrent,v in =ov dd i tsi -30a1,2,4 outputhighvoltage,i oh = -6ma v oh 2.4 - v outputlowvoltage,i ol =6ma v ol -0.4v capacitance,v in =0v,f=1mhz c in -5.0pf2,3 table8. dcelectricalspecifications v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.3  5%v dc ,gnd=0v dc ,-55  t j  22 tspc750a/740a 2128a?hirel?01/02 figure10providesthesysclkinputtimingdiagram. figure10. sysclkinputtimingdiagram 60xbusinputac specifications table10providesthe60xbusinputactimingspecificationsforthetspc750aas definedinfigure11andfigure12.inputtimingspecificationsforthel2busarepro- videdinl2businputacspecifications. notes: 1. allinputspecificationsaremeasuredfromthettllevel(0.8to2.0v)ofthesignalinquestiontothe1.4voftheris ingedge oftheinputsysclk.inputandoutputtimingsaremeasuredatthepin. 2. address/data/transferattributeinputsarecompos edofthefollowing?a[0- 31],ap[0-3],tt[0-4],tbst ,tsiz[0-2],gbl , dh[0-31],dl[0-31],dp[0-7]. 3. allothersignalinputsarecomposedofthefollowing-ts ,abb ,dbb ,artry ,bg ,aack ,dbg ,dbwo ,ta ,drtry ,tea , dbdis ,hreset ,sreset ,int ,smi ,mcp ,tben,qack,tlbisync . 4. thesetupandholdtimeiswithrespecttotherisingedgeofhreset (seefigure12). 5. t sysclk istheperiodoftheexternalclock(sysclk)innanoseconds (ns).thenumbersgiveninthetablemustbemultiplied bytheperiodofsysclktocomputetheactualtimeduration(innanoseconds)oftheparameterinquestion. 6. guaranteedbydesignandcharacterization. 7. thisspecificationisforconfigurationmodeselectonly.alsonotethatthehreset mustbeheldassertedforaminimumof 255busclocksafterthepllre-locktimeduringthepower-onresetsequence. vm vm = midpoint voltage   (1.4v) 2 3 cvil cvih 1 sysclk vm vm 4 4 table10. 60xbusinputactimingspecifications (1) v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.35%v dc ,gnd=0v dc ,-55  t j  23 tspc750a/740a 2128a?hirel?01/02 figure11providestheinputtimingdiagramforthetspc750a. figure11. inputtimingdiagram figure12providesthemodeselectinputtimingdiagramforthetspc750a. figure12. modeselectinputtimingdiagram 60xbusoutputac specifications table11providesthe60xbusoutputactimingspecificationsforthetspc750aas definedinfigure13.outputtimingspecificationsforthel2busareprovidedinl2bus outputacspecifications. 11a vm vm = midpoint  voltage  (1.4v) sysclk 11b 10a 10b all  inputs vih hreset 11 c mode pins 10c vih = 2.0v table11. 60xbusoutputactimingspecifications (1) v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.35%v dc ,gnd=0v dc ,-55  t j  24 tspc750a/740a 2128a?hirel?01/02 notes: 1. alloutputspecificationsaremeasuredfromthe1.4voftherisingedgeofsysclktottllevel(0.8 vor2.0 v)ofthesi gnal inquestion.bothinputandoutputtimingaremeasuredatthepin. 2. allmaximumtimingspecificationsassumec l =50pf. 3. thisminimumparameterassumesc l =0pf. 4. t sysclk istheperiodoftheexternalbusclock(sysclk)innanoseconds(ns).thenumbersgiveninthetablemustbemulti- pliedbytheperiodofsysclktocomputetheactualtimedurationoftheparameterinquestion. 5. outputsignaltransitionsfromgndto2.0vorov dd to0.8v. 6. nominalprechargewidthforabb anddbb is0.5t sysclk . 7. nominalprechargewidthforartry is1.0t sysclk . 8. guaranteedbydesignandcharacterization. figure13. outputtimingdiagram 19 sysclktoartry prechargeenable 0.2*t sysclk +1.0 -ns3,4,7 20 maximumdelaytoartry precharge - 1 t sysclk 4,7 21 sysclktoartry highimpedanceafterprecharge - 2 t sysclk 4,7,8 table11. 60xbusoutputactimingspecifications(continued) (1) v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.35%v dc ,gnd=0v dc ,-55  t j  25 tspc750a/740a 2128a?hirel?01/02 l2clockacspecifications notes: 1. l2clkoutputsarel2clk_outa,l2clk_outbandl2sync_outpins.thel2cacheinterfacesupportshigherfrequen- cieswhenappropriateloadconditionshavebeenconsidered.thel2i/odrivershavebeendesignedtosupporta133mhz l2busloadedwith4off-the-shelfpipelinedsynchronousburstsrams.runningthel2busbeyond133mhzrequirestightly coupledcustomizedsramsoramulti-chipmodule(mcm)implementation.thel2clkfrequencytocorefrequencyset- tingsmustbechosensuchthattheresultingl2clkfrequencyandcorefrequencydonotexceedtheirrespectivemaximum orminimumoperatingfrequencies.l2clk_outaandl2clk_outbmusthaveequalloading. 2. thenominaldutycycleofthel2clkis50%measuredatmidpointvoltage. 3. thetotalinputjitter(shorttermandlongtermcombined)mustbeunder  150ps. 4. thedllre-locktimeisspecifiedintermsofl2clks.thenumberinthetablemustbemultipliedbytheperiodofl2clkto computetheactualtimedurationinnanoseconds.re-locktimingisguaranteedbydesignandcharacterization. 5. thel2cr[l2sl]bitshouldbesetforl2clkfrequencieslessthan110mhz. table12. l2clkoutputactimingspecifications v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.3  5%v dc ,gnd=0v dc , -55  t j  26 tspc750a/740a 2128a?hirel?01/02 thel2clk_outtimingdiagramisshowninfigure14. figure14. l2clk_outoutputtimingdiagram table13showsthel2businputtimingdiagramsforthetspc750a. figure15. l2businputtimingdiagrams vm vm = midpoint voltage  (l2ovdd/2) 22 l2clk_outa vm vm 23 vm vm = midpoint voltage  (l2ovdd/2) 22 l2clk_outa vm vm 23 l2clk_outb l2 singleended clock mode gnd l2ovdd vm l2clk_outb vm vm vm l2sync_out vm vm vm l2sync_out vm vm l2 differential clock mode vm vm = midpoint voltage  (1.4v) l2sync_in 25 24 all  inputs 29 30

 27 tspc750a/740a 2128a?hirel?01/02 l2businputac specifications thel2businputinterfaceactimingspecificationsarefoundintable13. notes: 1. allinputspecificationsaremeasuredfromthettllevel(0.8vor2.0v)ofthesignalinquestiontothemidpointvolta geofthe risingedgeoftheinputl2sync_in.inputtimingsaremeasuredatthepins(see  figure15). 2. riseandfalltimesforthel2sync_ininputaremeasuredfrom0.4to2.4v. l2busoutputac specifications table14providesthel2busoutputinter faceactimingspecificationsforthe tspc750aasdefinedinfigure16. notes: 1. alloutputsaremeasuredfromthemidpointvoltageoftherisingedgeofl2sync_intothettllevel(0.8vor2.0v)oft he signalinquestion.theoutputtimingsaremeasuredatthepins. 2. theoutputsarevalidforbothsingle-endedanddifferentiall2clkmodes.forflow-thruandpipelinedreg-regsynchro- nousburstrams,l2cr[14-15]=00isrecommended.forpipelineddelay-writesynchronousburstsrams,l2cr[14-15]= 01isrecommended. 3. allmaximumtimingspecificationsassumec l =20pf. 4. thismeasurementassumesc l =5pf. 5. reservedforfutureuse. table13. l2businputinterfaceactimingspecifications,seenote (1) v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.3  5%v dc ,gnd=0v dc , -55  t j  28 tspc750a/740a 2128a?hirel?01/02 figure16showsthel2busoutputtimingdiagramsforthetspc750a. figure16. l2busoutputtimingdiagrams ieee1149.1actiming specifications table15providestheieee1149.1(jtag)actimingspecificationsasdefinedinfigure 17,figure18,figure19,andfigure20. notes: 1. trstisanasynchronouslevelsensitivesignal.thesetuptimeisfortestpurposesonly. 2. non-jtagsignalinputtimingwithrespecttotck. 3. non-jtagsignaloutputtimingwithrespecttotck. 4. guaranteedbydesignandcharacterization. 27 vm vm = midpoint voltage  (1.4v) l2sync_in 26 all  outputs vm 28 l2data bus table15. jtagactimingspecifications(independentofsysclk) v dd =av dd =l2av dd =2.6v dc   100mv,ov dd =l2ov dd =3.35%v dc ,gnd=0v dc ,-55  t j  29 tspc750a/740a 2128a?hirel?01/02 figure17providesthejtagclockinputtimingdiagram. figure17. jtagclockinputtimingdiagram figure18providesthetrst  timingdiagram. figure18. trst timingdiagram figure19providestheboundary-scantimingdiagram. figure19. boundary-scantimingdiagram tck 2 2 1 vm vm vm 3 3 vm = midpoint voltage 5 trst 6 7   8 9 8     tck data  inputs data  outputs data  outputs data  outputs input data valid output data valid output data valid

 30 tspc750a/740a 2128a?hirel?01/02 figure20providesthetestaccessporttimingdiagram. figure20. testaccessporttimingdiagram preparationfor delivery packaging microcircuitsarepreparedfordeliveryinaccordancewithmil-prf-38535. certificateofcompliance atmel-grenobleoffersacertificateofcomplianceswitheachshipmentofparts,affirm- ingtheproductsareincomplianceeitherwithmil-prf-883andguaranteeingthe parametersnottestedattemperatureextremesfortheentiretemperaturerange. handling mosdevicesmustbehandledwithcertainp recautionstoavoiddamageduetoaccu- mulationofstaticcharge.inputprotectiondeviceshavebeendesignedinthechipto minimizetheeffectofstaticbuildup.however,thefollowinghandlingpracticesare recommended: a) devicesshouldbehandledonbencheswithconductiveandgroundedsurfaces. b) groundtestequipment,toolsandoperator. c) donothandledevicesbytheleads. d) storedevicesinconductivefoamorcarriers. e) avoiduseofplastic,rubber,orsilkinmosareas. f) maintainrelativehumidityabove50percentifpractical. g) forci-cgapackages,usespecifictraytotakecareofthehighestheightofthe packagecomparedwiththeregularcbga. 10 11   12 13 12     tck tdi, tms tdo tdo tdo input data valid output data valid output data valid

 31 tspc750a/740a 2128a?hirel?01/02 clockrelationships choice thetspc750a?spllisconfiguredbythepll_cfg[0-3]signals.foragivensysclk (bus)frequency,thepllconfigurationsignalssettheinternalcpuandvcofrequency ofoperation.thepllconfigurationforthetspc750aisshownintable16fornominal frequencies.table17providessamplecore-to-l2frequencies. notes: 1. pll_cfg[0?3]settingsnotlistedarereserved. 2. thesamplebus-to-corefrequenciesshownareforreferenceonly.somepllconfigurationsmayselectbus,core,orvco frequencieswhicharenotuseful,notsupported,ornottestedforbythetspc750a;see?clockacspecifications,?forvalid sysclkandvcofrequencies. 3. inpll-bypassmode,thesysclkinputsignalclockstheinternalprocessordirectly,thepllisdisabled,andthebusmode issetfor1:1modeoperation.thismodeisintendedforfactoryuseonly. note:theactimingspecificationsgiveninthisdocumentdonotapplyinpll-bypassmode . 4. inclock-offmode,noclockingoccursinsidethetspc750aregardlessofthesysclkinput. table16. tspc750amicroprocessorpllconfiguration pll_cfg [0-3] samplebus-to-corefrequencyinmhz(vcofrequencyinmhz) bus-to- core multiplier core-to vco multiplier bus25 mhz bus 33.3 mhz bus40 mhz bus50 mhz bus 66.6 mhz bus75 mhz bus 83.3 mhz bus 100 mhz 1000 3x 2x 150 (300) 200 (400) 225 (450) 250 (500) 1110 3.5x 2x 175 (350) 233 (466) 262 (525) 1010 4x 2x 160 (320) 200 (400) 266 (533) 0111 4.5x 2x 150 (300) 180 (360) 225 (450) 1011 5x 2x 166 (333) 200 (400) 250 (500) 1001 5.5x 2x 183 (366) 220 (440) 1101 6x 2x 150 (300) 200 (400) 240 (480) 0101 6.5x 2x 162 (325) 216 (433) 260 (520) 0010 7x 2x 175 (350) 233 (466) 0001 7.5x 2x 187 (375) 250 (500) 1100 8x 2x 200 (400) 266 (533) 0011 plloff/bypass plloff,sysclkclockscorecircuitrydirectly,1xbus-to-coreimplied 1111 plloff plloff,nocoreclockingoccurs

 32 tspc750a/740a 2128a?hirel?01/02 note: 1. thecoreandl2frequenciesareforreferenceonly.someconfigurationsmayselectcoreorl2frequencieswhicharenot useful,notsupported,ornottestedforbythetspc750a;see ?l2clockacspecifications,?forvalidl2clkfrequencies. thel2cr[l2sl]bitshouldbesetforl2clkfrequencieslessthan110mhz. systemdesign information pllpowersupply filtering theav dd andl2av dd powersignalsareprovidedonthetspc750atoprovidepower totheclockgenerationphase-lockedloopandl2cachedelay-lockedlooprespectively. toensurestabilityoftheinternalclock,thepowersuppliedtotheav dd inputsignal shouldbefilteredusingacircuitsimilartotheoneshowninfigure21.thecircuitshould beplacedascloseaspossibletotheav dd pintoensureitfiltersoutasmuchnoiseas possible.anidenticalbutseparatecircuitshouldbeplacedascloseaspossibletothe l2av dd pin. figure21. pllpowersupplyfiltercircuit decoupling recommendations duetothetspc750a?sdynamicpowermanagementfeature,largeaddressanddata buses,andhighoperatingfrequencies,thetspc750acangeneratetransientpower surgesandhighfrequencynoiseinitspowersupply,especiallywhiledrivinglarge capacitiveloads.thisnoisemustbepreventedfromreachingothercomponentsinthe tspc750asystem,andthetspc750aitselfrequiresaclean,tightlyregulatedsource ofpower.therefore,itisrecommendedthatthesystemdesignerplaceatleastone decouplingcapacitorateachv dd andov dd pin(andl2ov dd forthe360cbga)ofthe tspc750a.itisalsorecommendedthatthesedecouplingcapacitorsreceivetheir powerfromseparatev dd ,ov dd ,andgndpowerplanesinthepcb,utilizingshort tracestominimizeinductance. table17. samplecore-to-l2frequencies corefrequencyinmhz  1  1.5  2  2.5  3 200 200 133.3 100 80 - 208.3 208 138.6 104 83.3 - 210 210 140 105 84 - 220 220 146.6 110 88 - 225 225 150 112.5 90 - 233.3 233.3 155.5 116.6 93.3 - 240 240 160 120 96 80 266 266 177.3 133 106.4 88.6   v dd 10  ? 10   f 0.1   f av dd  (or l2av dd ) gnd

 33 tspc750a/740a 2128a?hirel?01/02 thesecapacitorsshouldvaryinvaluefrom220pfto10ftoprovidebothhigh-and low-frequencyfiltering,andshouldbeplacedascloseaspossibletotheirassociated v dd orov dd pins.suggestedvaluesforthev dd pins-220pf(ceramic),0.01f (ceramic),and0.1f(ceramic).suggestedvaluesfortheov dd pins?0.01f (ceramic),0.1f(ceramic),and10f(tantalum).onlysmt(surfacemounttechnol- ogy)capacitorsshouldbeusedtominimizeleadinductance. inaddition,itisrecommendedthattherebeseveralbulkstoragecapacitorsdistributed aroundthepcb,feedingthev dd andov dd planes,toenablequickrechargingofthe smallerchipcapacitors.thesebulkcapacitorsshouldhavealowesr(equivalent seriesresistance)ratingtoensurethequickresponsetimenecessary.theyshouldalso beconnectedtothepowerandgroundplanesthroughtwoviastominimizeinductance. suggestedbulkcapacitors-100f(avxtpstantalum)or330f(avxtpstantalum). connection recommendations toensurereliableoperation,itishighlyrecommendedtoconnectunusedinputstoan appropriatesignallevel.unusedactivelowinputsshouldbetiedtov dd .unusedactive highinputsshouldbeconnectedtognd.allnc(no-connect)signalsmustremain unconnected. powerandgroundconnectionsmustbemadetoallexternalv dd ,ov dd ,andgndpins ofthetspc750a. externalclockroutingshouldensurethattherising-edgeofthel2clockiscoincidentat theclkinputofallsramsandatthel2sync_ininputofthetspc750a.the l2clkoutanetworkcouldbeusedonly,orthel2clkoutbnetworkcouldalsobe useddependingontheloading,frequency,andnumberofsrams. outputbufferdc impedance thetspc750a60xandl2i/odriverswerecharacterizedoverprocess,voltage,and temperature.tomeasurez 0 ,anexternalresistorisconnectedtothechippad,eitherto ov dd orognd.then,thevalueofsuchresistorisvarieduntilthepadvoltageis ov dd /2;seefigure22. theoutputimpedanceisactuallytheaverageoftwocomponents,theresistancesofthe pull-upandpull-downdevices.whendataisheldlow,sw1isclosed(sw2isopen), andr n istrimmeduntilpad = ov dd /2.r n thenbecomestheresistanceofthepull-down devices.whendataisheldhigh,sw2isclosed(sw1isopen),andr p istrimmeduntil pad=ov dd /2.r p thenbecomestheresistanceofthepull-updevices.withaproperly designeddriverr p andr n areclosetoeachotherinvalue.thenz 0 =(r p +r n )/2.

 34 tspc750a/740a 2128a?hirel?01/02 figure22. driverimpedancemeasurement table18summarizesthesignalimpedanceresults.thedriverimpedancevalueswere derivedbysimulationat65  c.astheprocessvaries,theoutputimpedancewillbe reducedbyseveralohms. pull-upresistor requirements thetspc750arequireshigh-resistive(weak:10k ? )pull-upresistorsonseveralcontrol signalsofthebusinterfacetomaintainthecontrolsignalsinthenegatedstateafterthey havebeenactivelynegatedandreleasedbythetspc750aorotherbusmasters. thesesignalsarets ,abb ,dbb ,andartry . inaddition,thetspc750ahasoneopen-drainstyleoutputthatrequiresapull-upresis- tors(weakorstronger:4.7k ? -10k ? )ifitisusedbythesystem.thissignalis ckstp_out . duringinactiveperiodsonthebus,theaddressandtransferattributesonthebusare notdrivenbyanymasterandmayfloatinthehigh-impedancestateforrelativelylong periodsoftime.sincethetspc750amustcontinuallymonitorthesesignalsforsnoop- ing,thisfloatconditionmaycauseexcessivepowerdrawbytheinputreceiversonthe tspc750aorbyotherreceiversinthesystem.itisrecommendedthatthesesignalsbe pulledupthroughweak(10k ? )pull-upresistorsorrestoredinsomemannerbythesys- tem.thesnoopedaddressandtransferattributeinputsarea[0-31],ap[0-3],tt[0-4], tbst ,andgbl . table18. impedancecharacteristics v dd =2.6v,ov dd =3.3v,tj=65  c process 60x l2 symbol unit typ 43 38 z 0 ohms ov dd ognd rp rn pad data sw2 sw1

 35 tspc750a/740a 2128a?hirel?01/02 thedatabusinputreceiversarenormallyturnedoffwhennoreadoperationisin progressanddonotrequirepull-upresistorsonthedatabus.otherdatabusreceivers inthesystem,however,mayrequirepull-ups,orthatthosesignalsbeotherwisedriven bythesystemduringinactiveperiods.the databussignalsaredh[0-31],dl[0-31], dp[0-7]. ifaddressordataparityisnotusedbythesystem,andtherespectiveparitycheckingis disabledthroughhid0,theinputreceiversf orthosepinsaredisabled,andthosepins donotrequirepull-upresistorsandshouldbeleftunconnectedbythesystem.ifallpar- itygenerationisdisabledthroughhid0,thenallparitycheckingshouldalsobedisabled throughhid0,andallparitypinsmaybeleftunconnectedbythesystem. nopull-upresistorsarenormallyrequiredforthel2interface. definitions lifesupport applications theseproductsarenotdesignedforuseinlifesupportappliances,devices,orsystems wheremalfunctionoftheseproductscanreas onablybeexpectedtoresultinpersonal injury.atmel-grenoblecustomersusingorsellingtheseproductsforuseinsuchappli- cationsdosoattheirownriskandagreetofullyindemnifyatmel-grenobleforany damagesresultingfromsuchimproperuseorsale. datasheetstatus validity objectivespecification thisdatasheetcontainstargetandgoalspecificationfor discussionwithcustomerandapplicationvalidation. beforedesignphase. targetspecification thisdatasheetcontainstargetorgoalspecificationfor productdevelopment. validduringthedesignphase. preliminaryspecification  site thisdatasheetcontainspreliminarydata.additionaldata maybepublishedlater;couldincludesimulationresult. validbeforecharacterization phase. preliminaryspecification  site thisdatasheetcontainsalsocharacterizationresults. validbeforethe industrializationphase. productspecification thisdatasheetcontainsfinalproductspecification. validforproductionpurpose. limitingvalues limitingvaluesgivenareinaccordancewiththeabsolutemaximumratingsystem(iec134).stressaboveoneormoreofthe limitingvaluesmaycausepermanentdamagetothedevice.thesearestressratingsonlyandoperationofthedeviceattheseor at anyotherconditionsabovethosegiveninthecharacteristicssectionsofthespecificationisnotimplied.exposuretolimitin gvalues forextendedperiodsmayaffectdevicereliability. applicationinformation whereapplicationinformationisgiven,itisadvisoryanddoesnotformpartofthespecification.

 36 tspc750a/740a 2128a?hirel?01/02 packagemechanical data parametersforthe tspc740a thepackageparametersareasprovidedinthefollowinglist.thepackagetypesare21 x21mm,255-leadcbgaandci-cga. packageoutline?21x21mm interconnects?255(16x16ballarray-1) pitch?1.27mm(50mil) minimummoduleheight?2.45mm(cbga),3,45mm(ci-cga) maximummoduleheight?3.00mm(cbga),4.00mm(ci-cga ballorcolumndiameter?0.89mm(35mil) mechanicaldimensionsofthe tspc740acbgapackage figure23providesthemechanicaldimensionsandbottomsurfacenomenclatureofthe tspc740a,255cbgapackage.

 37 tspc750a/740a 2128a?hirel?01/02 figure23. mechanicaldimensionsandbottomsurfacenomenclatureoftspc740a(cbga) notes: a. dimensioning and tolerancing per asme y14.5m, 1994. b. dimensions in millimeters. c. top side a1 corner index is a metalized feature with various shapes. bottom side a1 corner is designated with a ball missing from the array. 0.2 f t 255x a 2x a1 corner b g p n 0.2 2x f e a b c d e f g h j k l m n p r t k e 0.3 t 0.15 d k c h a1 t     t m a b c d g h k n p dim min max max min millimeters inches 21.000 bsc 21.000 bsc 0.827 bsc 0.827 bsc 2.45 3.000 0.096 0.118 0.820 0.930 0.032 9.0 9.2 0.354 0.335 0.327 8.5 8.3 0.039 0.031 0.990 0.790 1.270 bsc 0.050 bsc 0.635 bsc 0.025 bsc m 2.00 a1 0.9 1.10 0.035 0.043 0.037 0.074 0.362 1 2 3 4 5678910 1314 11 12 1516

 38 tspc750a/740a 2128a?hirel?01/02 mechanicaldimensionsofthe tspc740aci-cgapackage figure24providesthemechanicaldimens ionsandbottomsurfacenomenclatureof tspc740a,255ci-cgapackage. figure24. mechanicaldimensionsandbottomsurfacenomenclatureoftspc740a(ci-cga)

 39 tspc750a/740a 2128a?hirel?01/02 parametersforthe tspc750a thepackageparametersareasprovidedinthefollowinglist.thepackagetypeis25x 25mm,360-leadcbgaandci-cga. packageoutline?25x25mm interconnects?360(19x19ballarray-1) pitch?1.27mm(50mil) minimummoduleheight?2.65mm(cbga),3,65mm(ci-cga) maximummoduleheight?3.20mm(cbga),4,20mm(ci-cga) ballorcolumndiameter?0.89mm(35mil)

 40 tspc750a/740a 2128a?hirel?01/02 mechanicaldimensionsofthe tspc750acbgapackage figure25providesthemechanicaldimensionsandbottomsurfacenomenclatureofthe tspc750a,360cbgapackage. figure25. mechanicaldimensionsandbottomsurfacenomenclatureofthetspc750a notes: a. dimensioning and tolerancing per asme y14.5m, 1994. b. dimensions in millimeters. c. top side a1 corner index is a metalized feature with various shapes.  bottom side a1 corner is designated with a ball missing from the arra y. d. top side capacitor assembly areas are connected to power planes but not used f t 360x g 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 a b c d e f g h j k l m n p r t e 0.3 t 0.15 d c h a1 t 0.2 t 171819 u w v m a b c d g h k n p dim min max max min millimeters inches 25.000 bsc 25.000 bsc 2.65 3.2 0.104 0.126 0.820 0.930 0.032 9.0 9.2 0.354 0.362 0.327 8.5 8.3 0.039 0.031 0.990 0.790 1.270 bsc 0.050 bsc 0.635 bsc 0.025 bsc m 2.00 a1 1.1 1.3 0.2 a 2x a1 corner b p n 0.2 2x f e k k 0.984 bsc 0.043 0.052 0.984 bsc 0.037 0.079 0.335 d3 n2 p2 e3 2.75 3 12,5 14.3 0.108 0.492 0.563 p2 n2 d3 e3 0.118

 41 tspc750a/740a 2128a?hirel?01/02 mechanicaldimensionsofthe tspc750aci-cgapackage figure26providesthemechanicaldimens ionsandbottomsurfacenomenclatureof tspc750a,360ci-cgapackage figure26. mechanicaldimensionsandbottomsurfacenomenclatureoftspc750a(ci-cga)

 42 tspc750a/740a 2128a?hirel?01/02 orderinginformation note: 1. foravailabilityofdifferentversions,contactyouratmelsalesoffice. ts pc750a m g u/t 8 x prefix prototype type package g: cbga gs: ci_cga screening level (1) _: standard b/q: mil-std-883, class q b/t: according to mil-std-883 u: upscreening u/t: upscreening + burn-in revision level (1) e: rev. 2.2 obsolete h: rev 3.1 max internal processor speed 8: 200 mhz 10: 233 mhz 12: 266 mhz temperature range: t c m: -55, +125c v: -40 c, +110c (x) l  bus divider (to be confirmed) l: any valid pll configuration

 43 tspc750a/740a 2128a?hirel?01/02

 ?atmelcorporation2002. atmelcorporationmakesnowarrantyfortheuseofitsproducts ,otherthanthoseexpresslycont ainedinthecompany?sstandard warranty whichisdetailedinatmel?stermsandc onditionslocatedonthecompany?swebsite. thecompanyassumesnoresponsibilityfor anyerrors whichmayappearinthisdocument,reserves therighttochangedevicesorspecificati onsdetailedhereinatanytimewithoutn otice,anddoes notmakeanycommitmenttoupdatetheinformationcontainedherei n.nolicensestopatentsorotherintellectualpropertyofat melaregranted bythecompanyinconnectionwiththesaleofatmelproducts,expr esslyorbyimplication.atme l?sproductsarenotauthorized foruseascritical componentsinlifesupportdevicesorsystems. atmelheadquarters atmeloperations corporateheadquarters 2325orchardparkway sanjose,ca95131 tel1(408)441-0311 fax1(408)487-2600 europe atmelsarl routedesarsenaux41 casapostale80 ch-1705fribourg switzerland tel(41)26-426-5555 fax(41)26-426-5500 asia atmelasia,ltd. room1219 chinachemgoldenplaza 77modyroadtsimhatsui eastkowloon hongkong tel(852)2721-9778 fax(852)2722-1369 japan atmeljapank.k. 9f,tonetsushinkawabldg. 1-24-8shinkawa chuo-ku,tokyo104-0033 japan tel(81)3-3523-3551 fax(81)3-3523-7581 memory atmelcorporate 2325orchardparkway sanjose,ca95131 tel1(408)436-4270 fax1(408)436-4314 microcontrollers atmelcorporate 2325orchardparkway sanjose,ca95131 tel1(408)436-4270 fax1(408)436-4314 atmelnantes lachantrerie bp70602 44306nantescedex3,france tel(33)2-40-18-18-18 fax(33)2-40-18-19-60 asic/assp/smartcards atmelrousset zoneindustrielle 13106roussetcedex,france tel(33)4-42-53-60-00 fax(33)4-42-53-60-01 atmelcoloradosprings 1150eastcheyennemtn.blvd. coloradosprings,co80906 tel1(719)576-3300 fax1(719)540-1759 atmelsmartcardics scottishenterprisetechnologypark maxwellbuilding eastkilbrideg750qr,scotland tel(44)1355-803-000 fax(44)1355-242-743 rf/automotive atmelheilbronn theresienstrasse2 postfach3535 74025heilbronn,germany tel(49)71-31-67-0 fax(49)71-31-67-2340 atmelcoloradosprings 1150eastcheyennemtn.blvd. coloradosprings,co80906 tel1(719)576-3300 fax1(719)540-1759 biometrics/imaging/hi-relmpu/ highspeedconverters/rfdatacom atmelgrenoble avenuederochepleine bp123 38521saint-egrevecedex,france tel(33)4-76-58-30-00 fax(33)4-76-58-34-80 e-mail literature@atmel.com website http://www.atmel.com 2128a?hirel?01/02 0m atmel ? istheregisteredtrademarksofatmel. powerpc ? istheregisteredtrademarkofibmcompany. othertermsandproductnamesmaybethetrademarksofothers.
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