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thefollowingimagedepictsthepindiagram of8085Microprocessor−

Thepinsofa8085microprocessorcanbeclassifiedintosevengroups−

Addressbus

A15-A8,itcarriesthemostsignificant8-bitsofmemory/IOaddress.

Databus

AD7-AD0,itcarriestheleastsignificant8-bitaddressanddatabus.

Controlandstatussignals

Thesesignalsareusedtoidentifythenatureofoperation.Thereare3controlsignaland3statussignals.

ThreecontrolsignalsareRD,WR&ALE.

 RD −ThissignalindicatesthattheselectedIOormemorydeviceistobereadandisreadyfor

acceptingdataavailableonthedatabus.

 WR −Thissignalindicatesthatthedataonthedatabusistobewrittenintoaselectedmemory

orIOlocation.

 ALE − Itis a positive going pulse generated when a new operation is started by the
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microprocessor.Whenthepulsegoeshigh,itindicatesaddress.Whenthepulsegoesdownit

indicatesdata.

ThreestatussignalsareIO/M,S0&S1.

IO/M

ThissignalisusedtodifferentiatebetweenIOandMemoryoperations,i.e.whenitishighindicatesIO

operationandwhenitislowthenitindicatesmemoryoperation.

S1&S0

Thesesignalsareusedtoidentifythetypeofcurrentoperation.

Powersupply

Thereare2powersupplysignals−VCC&VSS.VCCindicates+5vpowersupplyandVSSindicates

groundsignal.

Clocksignals

Thereare3clocksignals,i.e.X1,X2,CLKOUT.

 X1,X2 −Acrystal(RC,LCN/W)isconnectedatthesetwopinsandisusedtosetfrequencyof

theinternalclockgenerator.Thisfrequencyisinternallydividedby2.

 CLK OUT − This signalis used as the system clock fordevices connected with the

microprocessor.

Interrupts&externallyinitiatedsignals

Interruptsarethesignalsgeneratedbyexternaldevicestorequestthemicroprocessortoperform atask.

Thereare5interruptsignals,i.e.TRAP,RST7.5,RST6.5,RST5.5,andINTR.Wewilldiscussinterruptsin

detailininterruptssection.

 INTA −Itisaninterruptacknowledgmentsignal.

 RESETIN −Thissignalisusedtoresetthemicroprocessorbysettingtheprogram counterto

zero.

 RESETOUT −Thissignalisusedtoresetalltheconnecteddeviceswhenthemicroprocessoris

reset.

 READY −Thissignalindicatesthatthedeviceisreadytosendorreceivedata.IfREADYislow,

thentheCPUhastowaitforREADYtogohigh.

 HOLD −Thissignalindicatesthatanothermasterisrequestingtheuseoftheaddressanddata

buses.

 HLDA(HOLDAcknowledge) −ItindicatesthattheCPUhasreceivedtheHOLDrequestanditwill

relinquishthebusinthenextclockcycle.HLDAissettolowaftertheHOLDsignalisremoved.

SerialI/Osignals

Thereare2serialsignals,i.e.SIDandSODandthesesignalsareusedforserialcommunication.

 SOD (Serialoutputdataline)−TheoutputSODisset/resetasspecifiedbytheSIM instruction.
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 SID (Serialinputdataline)−ThedataonthislineisloadedintoaccumulatorwheneveraRIM

instructionisexecuted.

Microprocessorisa controlling unitofa micro-computer,fabricated on a smallchip capableof

performing ALU (Arithmetic LogicalUnit)operations and communicating with the otherdevices

connectedtoit.

MicroprocessorconsistsofanALU,registerarray,andacontrolunit.ALUperformsarithmeticaland

logicaloperationsonthedatareceivedfrom thememoryoraninputdevice.Registerarrayconsistsof

registersidentifiedbyletterslikeB,C,D,E,H,Landaccumulator.Thecontrolunitcontrolstheflowof

dataandinstructionswithinthecomputer.

BlockDiagram ofaBasicMicrocomputer

HowdoesaMicroprocessorWork?

Themicroprocessorfollowsasequence:Fetch,Decode,andthenExecute.

Initially,theinstructionsarestoredinthememoryinasequentialorder.Themicroprocessorfetches

those instructions from the memory,then decodes itand executes those instructions tillSTOP

instructionisreached.Later,itsendstheresultinbinarytotheoutputport.Betweentheseprocesses,

theregisterstoresthetemporarilydataandALUperformsthecomputingfunctions.

ListofTermsUsedinaMicroprocessor

Hereisalistofsomeofthefrequentlyusedtermsinamicroprocessor−

 InstructionSet −Itisthesetofinstructionsthatthemicroprocessorcanunderstand.

 Bandwidth −Itisthenumberofbitsprocessedinasingleinstruction.

 ClockSpeed −Itdeterminesthenumberofoperationspersecondtheprocessorcanperform.It

isexpressedinmegahertz(MHz)orgigahertz(GHz).ItisalsoknownasClockRate.

 WordLength −Itdependsuponthewidthofinternaldatabus,registers,ALU,etc.An8-bit

microprocessorcanprocess8-bitdataatatime.Thewordlengthrangesfrom 4bitsto64bits

dependinguponthetypeofthemicrocomputer.
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 DataTypes −Themicroprocessorhasmultipledatatypeformatslikebinary,BCD,ASCII,signed

andunsignednumbers.

FeaturesofaMicroprocessor

Hereisalistofsomeofthemostprominentfeaturesofanymicroprocessor−

 Cost-effective −Themicroprocessorchipsareavailableatlowpricesandresultsitslowcost.

 Size −Themicroprocessorisofsmallsizechip,henceisportable.

 Low Power Consumption − Microprocessors are manufactured by using metaloxide

semiconductortechnology,whichhaslowpowerconsumption.

 Versatility −Themicroprocessorsareversatileaswecanusethesamechipinanumberof

applicationsbyconfiguringthesoftwareprogram.

 Reliability −ThefailurerateofanICinmicroprocessorsisverylow,henceitisreliable.

Amicroprocessorcanbeclassifiedintothreecategories−

RISCProcessor

RISC standsfor ReducedInstructionSetComputer.Itisdesignedtoreducetheexecutiontimeby

simplifyingtheinstructionsetofthecomputer.UsingRISCprocessors,eachinstructionrequiresonly

oneclockcycletoexecuteresultsinuniform executiontime.Thisreducestheefficiencyasthereare

morelinesofcode,hencemoreRAM isneededtostoretheinstructions.Thecompileralsohastowork

moretoconverthigh-levellanguageinstructionsintomachinecode.

SomeoftheRISCprocessorsare−

 PowerPC:601,604,615,620

 DECAlpha:210642,211066,21068,21164
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 MIPS:TS(R10000)RISCProcessor

 PA-RISC:HP7100LC

ArchitectureofRISC

RISCmicroprocessorarchitectureuseshighly-optimizedsetofinstructions.Itisusedinportabledevices

likeAppleiPodduetoitspowerefficiency.

CharacteristicsofRISC

ThemajorcharacteristicsofaRISCprocessorareasfollows−

 Itconsistsofsimpleinstructions.

 Itsupportsvariousdata-typeformats.

 Itutilizessimpleaddressingmodesandfixedlengthinstructionsforpipelining.

 Itsupportsregistertouseinanycontext.

 Onecycleexecutiontime.

 “LOAD”and“STORE”instructionsareusedtoaccessthememorylocation.

 Itconsistsoflargernumberofregisters.

 Itconsistsoflessnumberoftransistors.

CISCProcessor

CISC stands for Complex Instruction SetComputer.Itis designed to minimize the numberof
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instructionsperprogram,ignoringthenumberofcyclesperinstruction.Theemphasisisonbuilding

complexinstructionsdirectlyintothehardware.

The compilerhas to do very little work to translate a high-levellanguage into assembly level

language/machinecodebecausethelengthofthecodeisrelativelyshort,soverylittleRAM isrequired

tostoretheinstructions.

SomeoftheCISCProcessorsare−

 IBM 370/168

 VAX11/780

 Intel80486

ArchitectureofCISC

Itsarchitectureisdesignedtodecreasethememorycostbecausemorestorageisneededinlarger

programsresultinginhighermemorycost.Toresolvethis,thenumberofinstructionsperprogram can

bereducedbyembeddingthenumberofoperationsinasingleinstruction.

CharacteristicsofCISC

 Varietyofaddressingmodes.

 Largernumberofinstructions.

 Variablelengthofinstructionformats.
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 Severalcyclesmayberequiredtoexecuteoneinstruction.

 Instruction-decodinglogiciscomplex.

 Oneinstructionisrequiredtosupportmultipleaddressingmodes.

SpecialProcessors

Thesearetheprocessorswhicharedesignedforsomespecialpurposes.Fewofthespecialprocessors

arebrieflydiscussed−

Coprocessor

Acoprocessorisaspeciallydesignedmicroprocessor,whichcanhandleitsparticularfunctionmany

timesfasterthantheordinarymicroprocessor.

Forexample −MathCoprocessor.

SomeIntelmath-coprocessorsare−

 8087-usedwith8086

 80287-usedwith80286

 80387-usedwith80386

Input/OutputProcessor

Itisaspeciallydesignedmicroprocessorhavingalocalmemoryofitsown,whichisusedtocontrolI/O

deviceswithminimum CPUinvolvement.

Forexample −

 DMA(directMemoryAccess)controller

 Keyboard/mousecontroller

 Graphicdisplaycontroller

 SCSIportcontroller

Transputer(TransistorComputer)

Atransputerisaspeciallydesignedmicroprocessorwithitsownlocalmemoryandhavinglinksto

connectonetransputertoanothertransputerforinter-processorcommunications.Itwasfirstdesigned

in1980byInmosandistargetedtotheutilizationofVLSItechnology.

Atransputercanbeusedasasingleprocessorsystem orcanbeconnectedtoexternallinks,which

reducestheconstructioncostandincreasestheperformance.

Forexample −16-bitT212,32-bitT425,thefloatingpoint(T800,T805&T9000)processors.

DSP(DigitalSignalProcessor)

Thisprocessorisspeciallydesignedtoprocesstheanalogsignalsintoadigitalform.Thisisdoneby



8

samplingthevoltagelevelatregulartimeintervalsandconvertingthevoltageatthatinstantintoa

digitalform.Thisprocessisperformedbyacircuitcalledananaloguetodigitalconverter,A toD

converterorADC.

ADSPcontainsthefollowingcomponents−

 Program Memory −ItstorestheprogramsthatDSPwillusetoprocessdata.

 DataMemory −Itstorestheinformationtobeprocessed.

 ComputeEngine −Itperformsthemathematicalprocessing,accessingtheprogram from the

program memoryandthedatafrom thedatamemory.

 Input/Output −Itconnectstotheoutsideworld.

Itsapplicationsare−

 Soundandmusicsynthesis

 Audioandvideocompression

 Videosignalprocessing

 2Dand3dgraphicsacceleration.

Forexample −TexasInstrument’sTMS320series,e.g.,TMS320C40,TMS320C50.

8085Architecture

Wehavetriedtodepictthearchitectureof8085withthisfollowingimage−
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8085ispronouncedas"eighty-eighty-five"microprocessor.Itisan8-bitmicroprocessordesignedby

Intelin1977usingNMOStechnology.

Ithasthefollowingconfiguration−

 8-bitdatabus

 16-bitaddressbus,whichcanaddressupto64KB

 A16-bitprogram counter

 A16-bitstackpointer

 Six8-bitregistersarrangedinpairs:BC,DE,HL

 Requires+5Vsupplytooperateat3.2MHZsinglephaseclock

Itisusedinwashingmachines,microwaveovens,mobilephones,etc.

8085Microprocessor–FunctionalUnits

8085consistsofthefollowingfunctionalunits−

Accumulator
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Itisan8-bitregisterusedtoperform arithmetic,logical,I/O&LOAD/STOREoperations.Itisconnected

tointernaldatabus&ALU.

Arithmeticandlogicunit

Asthenamesuggests,itperformsarithmeticandlogicaloperationslikeAddition,Subtraction,AND,OR,

etc.on8-bitdata.

Generalpurposeregister

Thereare6generalpurposeregistersin8085processor,i.e.B,C,D,E,H&L.Eachregistercanhold8-bit

data.

Theseregisterscanworkinpairtohold16-bitdataandtheirpairingcombinationislikeB-C,D-E&H-L.

Program counter

Itisa16-bitregisterusedtostorethememoryaddresslocationofthenextinstructiontobeexecuted.

Microprocessorincrementstheprogram wheneveraninstructionisbeingexecuted,sothattheprogram

counterpointstothememoryaddressofthenextinstructionthatisgoingtobeexecuted.

Stackpointer

Itisalsoa16-bitregisterworkslikestack,whichisalwaysincremented/decrementedby2duringpush&

popoperations.

Temporaryregister

Itisan8-bitregister,whichholdsthetemporarydataofarithmeticandlogicaloperations.

Flagregister

Itisan8-bitregisterhavingfive1-bitflip-flops,whichholdseither0or1dependingupontheresult

storedintheaccumulator.

Thesearethesetof5flip-flops−

 Sign(S)

 Zero(Z)

 AuxiliaryCarry(AC)

 Parity(P)

 Carry(C)

Itsbitpositionisshowninthefollowingtable−

D7 D6 D5 D4 D3 D2 D1 D0

S Z AC P CY
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Instructionregisteranddecoder

Itisan8-bitregister.Whenaninstructionisfetchedfrom memorythenitisstoredintheInstruction

register.InstructiondecoderdecodestheinformationpresentintheInstructionregister.

Timingandcontrolunit

Itprovidestimingandcontrolsignaltothemicroprocessortoperform operations.Followingarethe

timingandcontrolsignals,whichcontrolexternalandinternalcircuits−

 ControlSignals:READY,RD’,WR’,ALE

 StatusSignals:S0,S1,IO/M’

 DMASignals:HOLD,HLDA

 RESETSignals:RESETIN,RESETOUT

Interruptcontrol

Asthenamesuggestsitcontrolstheinterruptsduringaprocess.Whenamicroprocessorisexecutinga

mainprogram andwheneveraninterruptoccurs,themicroprocessorshiftsthecontrolfrom themain

program toprocesstheincomingrequest.Aftertherequestiscompleted,thecontrolgoesbacktothe

mainprogram.

Thereare5interruptsignalsin8085microprocessor:INTR,RST7.5,RST6.5,RST5.5,TRAP.

SerialInput/outputcontrol

Itcontrolstheserialdatacommunicationbyusingthesetwoinstructions:SID(Serialinputdata)and

SOD(Serialoutputdata).

Addressbufferandaddress-databuffer

Thecontentstoredinthestackpointerandprogram counterisloadedintotheaddressbufferand

address-databuffertocommunicatewiththeCPU.ThememoryandI/Ochipsareconnectedtothese

buses;theCPUcanexchangethedesireddatawiththememoryandI/Ochips.

Addressbusanddatabus

Databuscarriesthedatatobestored.Itisbidirectional,whereasaddressbuscarriesthelocationto

whereitshouldbestoredanditisunidirectional.Itisusedtotransferthedata&AddressI/Odevices.


