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Notiθes
OMRONproductsaremanufacturedforuseaccordingtoproperproceduresbyaqualifiedoperator
andonlyforthepurposesdescribedinthismanuaL
Thefollowingconventionsareusedtoindicateandclassifyprecautionsinthismanual.Alway$heed
theinformationprovidedwiththem.Failuretoheedprecautionscanresultininjurytopeopleordam・
agetotheproduct.
△DANGER!
Indicatesinformationthat,ifnotheeded,isiikelytoresultinloSSOflifeorseriOus
injury.
△WARNING
lndicatesinformationthat,ifnotheeded,couldpossiblyresultinlossoflifeor
seriOU$lnlU「y・
;
△Cauti。n
lhdicatesinformationthat,ifnotheeded,couldresukinrelativelyseriousormi-
norinjury,damagetotheproduct,orfaultyoperation.
0ルmo∧『Pt・oductReferences
AllOMRONproductsarecapita‖zedinthismanual.Theword"Unit"isalsocapitalizedwhenitrefers
toanOMRONproduct,regardlessofwhetherornotitappearsinthepropernameoftheproduct.
Theabbreviation℃h,"whichappearsinsomedisplaysandonsomeOMRONproducts,oftenmeans
"word"andisabbreviated"Wd"indocumentationinthissense.
Theabbreviation"PC"meansProgrammableControllerandisnotusedasanabbreviationforany-
thingelse.
Visua'A'ds
ThefollowingheadingsappearintheleftcolumnofthemanualtoheIpyoulocatedi行erenttypesof
information.
NoteIndicatesinformationofparticularinterestforefficientandconvenientoperation
oftheproduct.
7,2,3...t.lndicatesIistsofonesortoranother,suchasprocedures,checklists,etc.
◎◎MRON,1994
A11τightsreserved.NopartofthiSpublicationmaybereproduced,storedinaτetrievalsystem,ortransmitted,inany
form,orbyanymeans,mechanical,el㏄仕onic,photocopying,τecording,orotherwise,withoutthepriorwrittenperrnis-
sionofOMRON.
NopatentliabilityiSassumedwithTespecttotheuseoftheinformationcontainedherein.MoreoveT,becauseOMRONis
constandystrivingtoimproveitshigh・qualityproducts,theinformationcontainedin也ismanualissu句㏄ttochange
wi血outnotice.Eveエyprecautionhasbeentakeninthepreparation。f血sm飢ua1・Never白eless,OMRONqssumesno
responsibilityfore王rorsoromissions.Neitherisanyliabilityassumedfordamagesresultingfromtheuseofthei㎡orma・
tioncontainedinthispublica丘on.
V
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ノXbOUtt『isManua∫:
ThismanualdescribestheinstallationandoperationoftheC20HB・TSActuatorControllerandincludes
thesectionsdescribedbelow.TheOMRONC20HB-TSoffersasimplebuteffeCtivewaytoautomate
processing.Manufacturing,assembly,packaging,andmanyotherprocessescanbeautomatedtosave
tjmeandmoney.
Pieasereadthismanualcarefullyandbesureyouunderstandtheinformationprovidedbeforeattempting
toinstallandoperatetheC20HB・TS.
　
SectionlintroductわncomparestheC20HB-TStotheMiniH-typePCsandexplainsthebackground
andsomeofthebasictermsusedinladder・diagramprogramming.italsoprovidesanoverviewofthe
processofprogrammingandoperatingaPCandexplainsbasicterminologyusedwithOMRONPCs.
Section2月「ardwareConsid創'at'onsexplainsbasicaspectsoftheoveral|PCconfigurationandde-
scribesthecomponentsthatarereferredtoinothersectionsofthismanual.Acompletesetofspecifica-
tionsandinstructionsforinstallingandwiringthePCarealsoprovided.
Section3MemoリクAreastakesalookatthewaymemoryisdividedandallocatedandexplainstheinfor-
mationprovidedtheretoaidinprogramming.ltalsoprovidesinformationonSystemDM,aspeciaiareain
theC20HB-TSthatprovidestheuserwithfiexiblecontro|ofPCoperatingparameters.
Sectわn4VllritingandEnteringProgramsexplainsthebasicsofladder-diagramprogramming,looking
attheeiementsthatmakeupthepartsofaladder-diagramprogramandexplaininghowexecutionofthis
programiscontrolled.ltalsoexplainshowtoconvertladderdiagramsintomnemoniccodesothatthe
programscanbeenteredusingaProgrammingConsole,
Sect'onsinstructionSetdescribesalloftheinstructionsusedinprogramming.
Section6ProgramExecutionTimingexplainsthecyclingProcessusedtoexecutetheprogramand
tellshowtocoordinateinputsandoutputssothattheyoccuratthepropertimes.
Section7ProgＬraＬmDebug9'ngandExecutionexplainstheProgram耐ngConseleproceduresusedto
inputanddebugtheprogramandtomonitorandcontroloperation.
Sect'on8RS・485tnterfacedescribesthemodes,settings,andproceduresessentialformakinguseof
thebuilt-inRS-485interface.ItalsoIist$ailofthecommandsthatcanbedownloadedfromahostcomput-
erconnectedtotheRS-4851nterface.
SectiongTroubteshootingprovidesinformationonerrorindicationsandothermeansofreducing
down-time.lnformationinthissectionisalsousefulwhendebuggingprograms.
TheApρend'cesprovidecodingsheetstohelpinprogrammingandparameterinput,andotherinfor-
mationhelpf山inPCoperation.
△WARMNGFailuret。readandunderstandtheinf・rmati・np・・videdinthismanualmayresultin
personalinjuryordeath,damagetotheproduct,orproductfailure.Pieasereadeach
sectioninitsentiretyandbesureyouunderstandtheinformationprovidedinthesection
andrelatedsectionsbeforeattemptinganyoftheproceduresoroperationsgiven.
ix
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SECTIONl
Introduction
Thissectiongivesanintroductiontothe(;OHB・TS,a1)riefoverviewof曲ehistoryofProgrammableControllers,and
explainstermscommoniyusedinladder・diagramprogτamming.ItalsoproVidesanoverviewoftheprocessofprogram-
mingandoperatingaPCandexplainsbasictemminologyusedwithOMRONPCs.
1-1
1-2
1-3
1-4
1-5
1-6
FeaturesoftheC20HB-TS
Overview
TheC匝ginsofPCLogic
PCコrermilology
OMRONProductTerminology
Ove】rviewofPCOperation
233444
1
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FeatUresOftheC20HB・TS
Section1■1
1・1Featulres◎杜heC20HB・TS
TheC20HB-SCOO1-TSPC(hereafterreferredtoastheC20HB-TS)isbased
ontheMiniH-typePCsandhasmanyorthesamefeatures.
lnStructionSetlnmostcases,programswrittenforMiniH-typeandC200HPCscanbeused
intheC20HB-TSwithminermodifications.TheinstructionsetoftheC20HB-
TSissmalierthanthoseoftheMiniH-typeandC200HPCs,soinstructions
thataren'tsupportedbytheC20HB-TSwilinotbeexecutedinprogramsim-
portedfromMiniH-typeandC200H戸Cs.RefertoSθc施n5'nstructionSet
foracompleteIistoftheC20HB-TSinstructionset.
lnstructionsareexecutedatthesamehigh-speedastheyareinMiniH-type
PCs.Basicladderdiagraminstructionsareexecutedinasl耐easO.75μs.
PeripheralDevicesＴhefollowingperipheraldevicescanbeusedinprogramming,eithertoinput/
debug/monitorthePCprogramortointerfacethePCtoexternaldevicesto
outputtheprogramormemoryareadata.
PeripheralDevice        Features
ProgrammingConsole      Thesimples廿omofprogrammingdeviceforOMRONPCs.1tisconnecteddiredlyto
(C200H-PRO27-E) theCPUwithoutrequiringaseparateinterface.
ProgrammingConsole      Hasthesameprogrammingandmonitoring加nctionsastheC200H・PRO27・Eandis
(C250HL-PRO31-TS-E)     alsoequippedwithabuilt・inPROMWriter.
DataAccessC◎nsole      TheDACcanbeusedtomonitororchangedataintheTC,旧andSRareas.
(C200H・DACO1・E)       
Factoryhtel∬genピ硲、rminal    TheF「「isanOMRONcomputerwithspeciallydesignedsoftwarethatalbwsyouto
(FITfO/FIT2σ)  performalloftheoperationsthatareavaHablewithLSS,
        ProgramscanalsobeoutρutdirectlytoanEPROMchip,floρpydiskdrive,orprinting
        devicewithoutanyadditionahnterface.
LadderSupPortSoftware   LSSisdesignedtorunonIBMAτ!XＴcompati胡estoenablealloftheoperationsofthe
(C500-SF口10-V4)        ProgrammingConsoleaswellasmanyadditlonalones.PCprogramscanbewri廿en
        on-screeninladder・diagramformaswellasinmnemonicform.
        Astheprogramiswritten,itisdisplayedonscreen,makingconfirmationandmodWica一
        tionquickandeasy.Syntaxchecksmayalsobeperformedontheprogramsbeforethey
        aredownloadedtothePC.
CemparingtheC2eHB・TS
andMiniH・typePCs
ThefollowingtablecomparesthecapabilitiesoftheC20HB-TSwiththoseof
theMiniH-typePCs.
Function                C20HB・TS       M衙H・type
UserMemory      Size    8K(6974wordsfortheprogram)      4K(2878wordsfortheprogram)
        lCtype  EEPROM  RAM,EEPROM,orEPROM
Seriallnterface Type    RS・485 RS-232C
        Baudrate        300to19,200baud Baudrate:300to9,600baud
        Modes   HostLinkonly    HostLink,Downbad/Upload,orASCIll!0
        HostLinkunnnumbers      00to15(setbyDIPswitch)  00to3](setinSystemDM)
レOp◎ints              1281    20to240
High'speedtimers(hterrupt-type)         16permi廿ed     4permitted
lnstructionset          78instωctions  142instructions
High-speedcounters              None    Onepermitted
Ba廿eツbackup           None2   Built.in2
Pr◎grammhgConsolelanguages             Eng‖shorJapanese       English,Japanese,French,German,lta‖an,orSpanish
C250HLPRO31・TS-EiProgrammingConsole            Supponed(Built-inPROMWriter.)   Notsuppoπed
C200HSpecia川/OUnits            Notsuppoπed    Mostsupponed
Note
1.The1281/Opointsinclude:4824-VDClnputs,48TransistorOutputs,and
32RelayOutputs.
2
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TheoriginsofPCLogic
Section1・3
2.TheC20HB-TShasacapacitorbackupthatmaintainscounters,DM,HR,
andARdatafor5minutes.MiniH-typePCshaveabatterybackupthat
maintainscounters,DM,HR,andARdataforupto5yearsat25。C.
1閲2
◎ve『view
APC(ProgrammableControlier)isbasicallyaCPU(CentralProcessingUnit)
containingaprogramandconnectedtoinputandoutρut〈1/O)devices.The
programcontrolsthePCsothatwhenaninputsignaifromaninputdevice
turnsON,theappropriateresponseismade.Theresponsenormallyinvolves
turningONanoutputsignaltoanoutputdevice.Theinputdevicescouldbe
photoelectricsensors,pushbuttonsoncontrolpanels,limitswitches,orany
otherdevicethatcanproduceasignalthatcanbeinputintothePC.Theout・
putdevicescouldbesolenoids,switchesactivatingindicatorIamps,reiays
turning,onmotors,oranyotherdevicesthatcanbeactivatedbysignalsout-
putfromthePC.
Forexample,asensordetectingapassingproductturnsONaninputtothe
PC.ThePCrespondsbyturningONanoutputthatactivatesapusherthat
pushestheproductontoanotherconveyorforfurtherprocessing.Another
sensor,positionedhigherthanthefirst,turnsONadifferentinputtoindicate
thattheproductistootalLThePCrespondsbyturningonanotherpusher
positionedbeforethepushermentionedabovetopushthetoo-tallproduct
intoarejeCtionbOx.
Althoughthisexampleinvolvesonlytwoinputsandtwooutρuts,itistypicalof
thetypeofcontroloperationthatPCscanachieve.Actualiyeventhisexam-
pleismuchmorecomplexthanjtmayatfirstappearbecauseofthetiming
thatwouldberequired,i.e.,"HowdoesthePCknowwhentoactivateeach
pusher?"Muchmorecomplicatedoperations,however,arealsopossible.
Theproblemishowtogetthedesiredcontrolsignalsfromavailableinputsat
apPropriatetimes.
Toachievepropercontrol,theC20HB・TS,liketheotherC-seriesPCs,usesa
formofPCiogiccalledladder・・diagramprogramming.Thismanualiswritten
toexplainiadder-diagramprogrammingandtopreparethereadertoprogram
andoperatetheC20HB-TS.
1・3
Theerigins◎fPCILogic
PCshistoricallyoriginateinrelay-basedcontrolsystems.Althoughtheinte-
gratedcircuitsandinternaHogicofthePChavetakentheplaceofthedis-
creterelays,timers,counters,andothersuchdevices,actualPCoperation
proceedsasifthosediscretedeviceswerestillinplace.PCcontrol,however,
alsoprovidescomputercapabilitiesandaccuracytoachieveagreatdeal
moreflexibilityandreliabiiitythanispossiblewithrelays.
ThesymbolsandothercontrolconceptsusedtodescribePCoperati前also
comefromrelay-basedcontrolandformthebasisoftheIadder-diagrampro-
grammingmethod.Mostofthetermsusedtodescribethesesymbolsand
concepts,however,havecomeinfromcomputerterminology.
3
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OγerviewOfPCOperation
Section'9・6
1・4
PCTermin◎1◎gy
lnputsandOutputs
ControlledSystemand
ContreISystem
AlthoughalsoprovidedintheGlossarγatthebackofthismanual,thefollow・
ingtermsarecrucialtounderstandingPCoperationandarethusexplained
here.
AdeviceconnectedtothePCthatsendsasignaltothePCiscalledaninput
device;thesignalitsendsiscalledaninputsignal.AsignalentersthePC
throughterminalsorthroughpinsonacomectoronaUnit.Theplacewhere
asignalentersthePCiscalledaninputp◎int,Thisinputpointisallocateda
locationinmemorythatreflectsitsstatus,i.e.,eitherONorOFF.Thismem-
orylocationiscaUedaninputbit.TheCPU,initsnormalprocessingcycle,
monitorsthestatusofallinputpointsandtumsONorOFFcorresponding
inputbitsaccordingly.
Therearealsooutputbitsinmemorythatarea‖ocatedtooutputpointson
Unitsthroughwhichoutputsignalsaresenttooutputdevices,i.e.,anoutput
bitisturnedONtosendasignaltoanoutputdevicethroughanoutputpoint.
TheCPUperiodicallyturnsoutputpointsONorOFFaccordingtothestatus
oftheoutputbits.
ThesetermsareusedwhendescrlbingdifferentaspectsofPCoperation.
Whenprogramming,oneisconcernedwithwhatinformationisheldinmem-
ory,andso1!Obitsarereferredto.WhentalkingabouttheUnitsthatconnect
thePCtothecontrolledsystemandtheplacesontheseUnitswheresignal
enterandIeavethePC,1/Opointsarereferredto.Whenwiringthese110
points,thephysicalcounterpartsefthel!Opoints,eitherterminalsorcomec-
torpins,arereferredto.Whentaikingaboutthesignalsthatenterorleave
thePC,onereferstoinputsignalsandoutputsignals,orsometimesjustin・
putsandoutputs.ltalldependsonwhataspectofPCoperationisbeing
talkedabout.
TheControlSysteminciudesthePCanda旧/OdevicesitusestocOntrolan
externalsystem.Asensorthatprovidesinformationtoachievecontrolisan
inputdevicethatisclearlypartoftheControlSystem.Thecontroiledsystem
istheexternalsystemthatisbeingcontrolledbythePCprogramthrough
thesel/Odevices.1!Odevicescansometimesbeconsideredpartofthecon・
trelledsystem,e.g.,amotorusedtodriveaconveyorbelt.
1・5
OMR◎NPr◎ductTermin◎1◎gy
OMRONproductsaredividedintoseveralfunctionalgroupsthathavegener-
icnames.ThetermUnitisusedtorefertoalloftheOMRONPCproducts.
ProductgroupsincludeProgrammingDevicesandPeripheralDevices.
1・6
◎verview◎fPCOperati◎n
7,2,3_
Thefollowingarethebasicstepsjnvolvedinprogrammingandoperatinga
C20H-typePC.Assumingyouhavealreadypurchasedoneormoreofthese
PCs,youwouldbefamiliarwithstepsoneandtwo,whicharediscussed
brieflybelow.Thismanualiswrittentoexplainstepsthreethroughsix,eight,
andnine.Therelevantsectionsofthismanualthatprovidemereinformation
arelistedwitheachoftheseSteps.
1.Determinewhatthecontrolledsystemmustdo,inwhatorder,andat
whattimes.
2.Onpaper,assignallinputandoutp、tdevicestol/OpointsonthePCand
determinewhichl!Obitswillbeallocatedtoeach.
4
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OyerviewOfPCOperation
ControlSystemDesign
lnPUt/◎utPUtRequirements
Sequence,Timing,and
Relatjonships
Sectiond{・6
3.UsingrelayIaddersymbols,writeaprogramthatrepresentsthese-
quenceofrequiredoperationsandtheirinter-relationships.Besure拍
alsoprogramapPropriateresponsesfora‖possibleemergencysitu-
ations.(RefertoSection414tritingandEnteri「ηgPrograms,Sectわnsin-
structionSθ～,andSectわη6ProgramExecutionＴimin9)
4.Inputtheprogramanda‖requiredoperatingparametersintothePC.
(RefertoSection7ProgramDebuggingandi∋(θcutわn)
5.Debugtheprogram,firsttoeliminateanysyntaxerrors,andthentofind
executionerrors.(RefertoSec畝9η7肋gramDebuggingandExecution
andSection97施ub/eshooting)
6.WrethePCtothecontrolledsystem.Thisstepcanactuallybestarted
assoonasstep3hasbeencompleted.
7.「「bsttheprograminanactualcontrolsituationandcarryoutfinetuning
asrequired,(RefertoSectわη7ProgramDebuggingandExecu施nand
Section977「0αb1θS力oo∬ηg)
DesigningtheControlSystemisthefirststepinautomatinganyprocess.A
PCcanbeprogrammedandoperatedonlyaftertheoverallContrelSystemis
fullyunderstood.DesigningtheControlSystemrequires,firstofall,athor-
oughunderstandingofthesystemthatistobecontrolled.Thefirststepin
designingaControlSystemisthusdeterminingtherequirementsofthecon-
trolledsystem.
Thefirstthingthatmustbeassessedisthenumberofinputandoutputpoints
thatthecontrolledsystemwillrequire.Thisisdonebyidentifyingeachdevice
thatistosendaninputsignaltothePCorwhichistoreceiveanoutputsig-
nalfromthePC.Referto3-2∫RAreafordetailsonl!Ocapacityandtheallo・
cationofI/ObitstoレOpoints.
Next,determinethesequenceinwhichcontroloperationsaretooccurand
therelativetimingoftheoperat}ons.Identifythephysicalrelationshipsbe-
tweentheレOdevicesaswellasthekindsofresponsesthatshouldoccur
betweenthem.
Forlnstance,aphotoelectricswitchmightbefunctionallytiedtoamotorby
wayofacounterwithinthePC.WhenthePCreceivesaninputfromastart
switch,itcouldstartthernotor.ThePCcouldthenstopthemotorwhenthe
counterhasreceivedaspec而ednumberofinputsignalsfromthephotoelec-
tricswitch.
Eachoftherelatedtasksmustbesimilarlydetermined,fromthebeginningof
thecontroloperationtotheend.
5
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SECTION2
HardwareConsiderations
ThissectionprovidesinformationonhardwareaspectsoftheC20HB-TS,includingPCcomponents,PCconfiguration,
andspecMcations.
2-1
うピ惚」
一●
A∠2
PCComponents
2.1..1
2-1-2
2-1-3
PCConfiguration
CPUIn《Hcators
I/OIndicatOrs
SwitchSettings
Specifications
2-3・1
2-3-2
2-3-3
2-3-4
2-3-5
2-3-6
2-3-7
2-3-8
GeneralRatings
CPUSp㏄ifica直ons
DCInputSp㏄頂cations
PNPTransistorOutPutSpecifications
]MPNTransistorOutPutSpeci丘cations
RelayOutputSpecificatiens(8-pointCommons)
RelayOutputSpecifications(工ndependentCommons)
RS-4851nterfaceSpecifications
2画41nstallltionEnvironment
2-5
24-1
2-4-2
wiring
2-5-1
2-5-2
2-5-3
PCLocation
PCDimensions
GeneralWiringPrecautions
InputWiringPrecautions
OutPutwidngkecautions
889910121213141516171819⑳2021η2刀勿
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PCComponents
Section2.1
2-1
PCC◎mp◎nents
ThefollowingdiagramshowsthecomponentsonthefrontoftheC20HB-TS.
lndependentCommonOutPutConnecter
(IL-AM-29P-D3L2)
        ＼                                                                                                                                                                                                                                                      
…RelayOutputBoard、1「ransist◎rOutputBoardDCl叩utBoardCPUB◎ardひERR/ALM      '○＼`＼＼「＼、                        RelayOutputIndicators＼                                                                                         8-pointCommonOutputConnector(HlF4-26P-3.18DS)                                           ＼                                                                              
                                                                                                                                                                                                                                                                、○○ノ
                                                                                                                                                                                        、                                                                      
                                        121     ＼}                             |                                                                                                                                                                               
                                        }20     ＼1                             `                                                                                                                                                                               
                                、                                                                                                      べ`                                                                                                                     
                                `」                                                                                                                                                                                                                     '       
                '、                                                                                                     TrapsistorOutputIndicators・NPNOutputConnector  、fHIF3BA-40PA-2.54DS、                                                 PNPOutputConnector、`HlF3BA-34PA-2              54DS)                                                   
                                        1セ     1＼                                                                                                                                                                                                     
                                                                        1                                               ド曳                                                    ‖                                                                              
                                        11      1＼                                                                                                                                                                                                             
                                                                        ＼                                                                                                                                                                                      
                        c_      :                                                                                                                                                                                                                       竃      
                `1　…  』一                                                                                                    lnputConneαor(HIF3BAδOPA-2.54DS)                                                                                                                      `       
                                110}ll}1                                                                                                                                                                                                                                
                                一一                                                                                                                                                                                                                            
                                                                                                                1                       ㌔                                                                                                                      
                                lo21{{}                                                                                                                                                                                                                         
                                                                                                                                                                                                                                                                
                                :                                                                                                                                                                                                                               
                .、     一              01      {/                      1       1                                                                                                       工23                            ●                              3       
                                        00      1/                      1       1                                                                                                                                                                               
                                        .一                                             ■一                                            1       ・画・                                                                                                          
                                唱                              /DClnPuthdicators,                                                                                                                                                                                              
                                                                                                                        隈禦11                                          1`              曇      `●●●                                                         
                                                                                                                                                                恒コ‖                  「「「                                                                  
                `                                       Pづ     ;                                                               」                              L`                      ■      `                                                               
                ll                                                                                                                                                      1}                      Il                                                              
POWERlndicator(referto2-7-7CPU〃7d↑cabτs)RUNhdicator(referto2-7-7CPU〃7d治a永)古)hdicator(referto多7-7cρし吻畝αヨ伽s)                                                                                                                               ・一                                            －RS-485「「brminatorSwitch             [P・w・・S・pPlyC・me・t・・s-R合485ht,認P8;X認、t。,、(IL-5P-S3FP2-1)                                                          
                                                                                                                                                                                                                                                                
                                                                                                                                                                －PeripheralDevlceConnector                                                                                             
                                                                                                                        DIPSwitchSDindicator(referto2-7-7CPθル7dlcafo戊)RDlndicator(referto2-7-70P{ノ'仇ガαヨfo搭)                                                                                                                                    
                                                                                                                                                                                                                                                                
2・1・t
CPUEnCticat◎rs
CPUindicatorsprovidevisualinformationonthegeneraloperationOfthePC.
Althoughnotsubstitutesforpropererrorprogrammingusingtheflagsand
othererrorindicatorsprovidedinthedataareasofmemory,theseindicators
providereadyconfirmationofproperoperation.
lndicator       Color   Function
POWER   Green   Lightswhenpower(5VDC)issuppliedtotheCPU.
RUN     Green   LightswhentheCPUisoperatingnorma‖y
ERR/ALM Red     ALARM:Fbsheswhenanonイatalerrorisdiscoveredinerrordiagnosisoperations.PCoperatbnwi‖corltinue.ERROR:Lightswhenafatalerr◎risdiscoveredinerrordiagnosisoperations,CPUoperatbnw捌bestopPed,
SD      Orange  UghtswhentransmittingdatathroughtheRS-485hterface.
RD      Orange  LightswhenreceivhgdatathroughtheRS-485interlace.
8
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PCComponents
Section2■1
2■ll■2E/Oendicat◎rs
1!OindicatorsreflecttheON/OFFstatusof}/Opoints.Thefollowingdiagram
showstheiocationoftheindicatorsindetaii.
:=:=W:劇R・1・y…P・IB・a・dl・dicat・・s
ll㌘i:|T・an・i・t・・…p・tB・a・dl・dicat・・s
三き}㏄綱一一
2・"g・3SwitchSettings
ＴherearetWoswitchesonthefrontoftheC20HB-TS,theDiPswitchandthe
RS-485terminatorswitch.'
DIPSwitch
Pinslthrough40ftheDlPswitchareusedtosettheHostLinkunitnumberand
ρin5istheUMwrite-enableswitch.
                        123456日目日日日日              OFON
                寸      「      L「     
Notused.
UMwrite-enabieswitch
ON:UMwrite-enabled
××××OFF:UMwrite-protected
20+21+22÷23=HostLinkunitmＬmberse廿ings
(1)(2)(4)(8)
Theunitnumberissetinbinaryonpinslto4.
Pin     Value
1       Oor1(2。)
2       Oor2(21)
3       O。r4(22)
4       0。r8(23)
RS・485TerminatorSwitch
PowerSUPPlyConnector
Turnthi$switchontoconnecttheterminationresistance.Thisshouldbedone
OnlyOnthelaStPCfrOmthehOStCOmputer.
TheB3PS-VHpowersupplyconnectorrequi「esacomecto「witha
VHR-3N!VHR-3MhousingandSVH-21T-Pl.1connector.Thepowersupplyis
5VDCwithaground.
Pin     Connection      しocation
1       5VDC    123■②●
2       OVDC    
3       FG      
9
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PCCo互βration
Section2・2
2-2
PCConfigurati◎n
PeriPheraSDevices
ThefollowingdiagramshowsthePeripheralDeviceswhichcanbeconnectedto
theC20HB-TSandthelocationoftheirconnectors.
C20HB-SCOOI-TS
RS・485
口
C200H-CN222
ConnectingCabie
Hostcα叩uterwith
LSS(C500-SF口10-V4)
or
FITIO-CPUO1!FIT2《LCPUOI
FactorylntelligentTerminal
〔コ
醐
C250Hし－PRO31-TS-EorC200H-PRO27-E
ProgrammingConsole
10
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PCConfi74鋤拓η
Section2・2
HoStLinkSystem
YbucanusetheRS-485interfacetoconnectahostcomputertoupto16
C20HB-TSPCs,asshowninthefollowingdiagram.Thetotalcablelengthcan
beupto500m.
Hostcompvter
鎗-●●巳
11
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SpecPtcations
Section2・3
2・3
Specificati◎ns
ThissectionprovidesgeneraispecificationsandspecificationsforeachPC
component.
2・3・1
GeneragRatings
Item            Rating
Supplyvoltage           5VDC±5%,2A.Ripplemustbe.lessthan10◎mVp_F〈Seenote.)
Poweroonsumptbn         10Wmax.(5VDC,2A)
InSUlatiOnreSiStanCe            20MΩmin.(at500VDC)betweenl/OandFGterminals
Dialecオicstrength              2,000VACforlminutebetweenACandFGterminals(leakagecurrent10mAmax.)1,000VACfor]minutebetweenDCandFGterminals(leakagecurrent10rnAmax.)
Noiseimmun口y   Powersupply     20E(100Vp_p)innomalmode,1000Vp_phcommonmodePulsewidth:100nstoTμs,risetimelns
        1/O     20E(480Vp_p)innormalmode,1000Vp_pincommonmodePulsewidth:100nsto1μs,risetimelns
Vibration               10to35Hz,1mmdoubleamplitude,inX,YandZdirectbns:2hourseach.
Shock           10G(about98m/s2)hX,YandZdirections,3timeseach
Ambienttemperature              OperatingOoto550CStorage-200to65。C
Humidity                35%to85%(non-◎ondensing)
Atmosphere              NOCOrrOSiVegaSeS
Gr◎unding              Lessthan100Ω
Construction            ConfomstoECIP・30(wh帥panel-mounted)
Dimensbns               235×80x150mm〈WxH×D)
NoteSupplypowertotheC20HB-TSasshowninthefollowingdiagram.
5VDCPower
Suppjy
PowersupPliedtothepowersupPiy
－
connectormustconformtotheratings
giveninthetableabove.
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Specifications
Seeti◎n2■3
2・3・2CPUSpecSficati◎ns
nem     Specification
ControlMethod   Storedprogram
1!oControlMethod        Cyc‖calscanwithinterruptprocessing
Programrnhgmethod       Ladderdiagram
lnstructionbngth        1address/instruction,川04words/instructi◎n
Numberofinstructions    78(]2basicirlstructions,66specialinstructions
Executbntime    BasicinstructbnsO.75to2.25μs
MemoryCapacity  6,974words(EEPROM)
1/Obits 128
lRbns   3,824
SRbRs   136(NormallyON,normallyOFI『firstscan,O.1scbck,0.2sclock,1.Osclock,etc.)
HRb口s  1,600(HROOOOthrough9915)
TRbits  8ぐτROthrough7)
ARb旋s  448(AROOOOthrough2715)
LRbits  1,024(LROOOOthrough6315)
Timers/Counters 512(TIM!CNTOOOthrough511)TIMsOthrough999.9sTIMHsOthrough99,99sCNTOthrough9999counts
DMwords Read/write1000words(DMOOOOthroughDMO999)Readonly1000words{DM1000throughDM1999)WordsDMO900throughDMO999andDM1900throughDM1999areallocatedastheSyStemSettingarea.
Memoryprotectbn ThedatainHR,AR,CNτandDMareashasacapacitorbackupwhichwillmaintainthedatafor5minutesat25。C.、
Se}fdiagnosticfeatures  CPUfailure(watchdogtimer)1/ObusfailureHostLinkerrorMemoryerror,etc.
Pr◎gramcheck   Programchecked(atthestartofprogramexecution)N◎END(01)hstrtＬdion,hstructionerrorsTheprogramcanalsobecheckedwithaProgrammingConsole.Theprogramcanbecheckedatthreelevels.
13
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Specifications
Section2・3
2-3・3DCenputSpecMcations
item
Inputvoltage
inputimpedance
Inputcしlrrent
ONvoltage
OFFvoltage
ONdelaytime
OFFdelaytime
Numberofcircuits
lnputindicators
EXternalconnectors
Specification
24VDC+10。L15%
3.3kΩ
7mAtypicalat24VDC
16VDCmin.
5VDCmax.
2.5msmax.
2.5msmax.
48(3circuitswith16-pointcommons)
LEDindicators(orange)
Boardmountingplug:H|F3BA-60PA-2.54DS(Hirose)
Connectorsocket:HIF3BA-60D-2.54R(Hirose)
Wire:AWG#28
(TheeXtemalc◎mectorsocket,wire,andassemblytoelsarenotincluded,)
Circu口configuratien
24VDC
■●●●●●口⇔●o●一●●●●8●⇔拍一■●⇔■●■●●●●●●●●●
コセ
:
0000ぱ13.3【__一_
24VDC
24VDC
→・6
ロ
eoloCt
-)21
ロロぼ　
!0011がl
r6-一一6>36
;
co班`
トi;i,S)37,38
十;
;
の
002001
rPte4;
1181
⊥oo2エsl
M-一－Ei)56
ロ
COIgll
トー一◎57,58
;
:
:
6
●●■■・●■■●町q■一
4111.●88●168●`●881`88858C●9
■88■88`■■1傷
`
8
1
8
口ooo●●o●o●●●o・●e●■9-●●●≡一●・●口●■■己o・●・・o,
Thepola憤yofthepowersupplyforsensors
orswitchescanbeineitherdirection.
NCIi類li14{2100806040200NCiiii爵iiii1412100806040200NCi裏熊iii14121008060402◎O                                                                                                                                                                                                                                 
59      57      55      53      5で     49      47      45      43      41      39      37      35      33      31      29      27      25      23      21      19      17      15      13      11      9       7       5       3       1
60      58      56      54      52      50      48      46      4       42      40      38      36      34      32      30      28      26      24      22      20      18      16      14      12      †0     8       6       4       2
NCiSigi2iii1513110907050301NCiil懸まiii1513110907050301NCiiii熟iii1513110907050301                                                                                                                                                                                                                                      
＼_______________ノー
W◎r已02
Refertopage27fordetailsonthenumberof'llO
intsthatcanbeonatthesametime.
WordO1
－
WordOO
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SpecPtcan'ons
Section2■3
2・3・41PNIP1「ransist◎rOutputSpecificati◎ns
ltem
Max.switchingcapacity
Leakagecurrent
Residualvoltage
ONdeiaytime
OFFdelaytime
Nurnberofcircuits
EXternalpowersupply
Outputindicators
Fuses
EXternalconnectors
SpecMcation
16mA!4.5VDCto100mA!26.4VDC(800mA/comrnon)
0.1mAmax.
1.5mVmax.
O.2msmax.
0.6msmax.
24pdnts(3circuitswith8・pointcommons)
5to26.4VDC,80mAmin.(3.2mA×numberofONoutputs)
LEDindlcators(orange)
†fuse/common(125V,1.5A)
BoardmolＬntingplug:XG4A・3434(OMRON)orHIF3BA-34PA-2.54DS(Hirose)
C◎mectors◎cket:XG4M・3430+XG4T-3404(OMRON)erHIF3BA-34D-2.54R(Hirose)
Wire:XY3A-340口{OMRON)orequivalent(AWG#28)
(Theexternalconnedorsocket,wire,andassembiytoolsarenotincluded.)
Circuitconfiguration
ooo●●●●■●,●o⇔●-1匂亀e-●d■一一●・●■●tSe●o・
8
1,2
egMOI11,12
一
5to24VDC
91888088`
31,32
■●口9●●e●●●
`e・一●■e"
t
口●
●```
■
●●・●o-●e●●⇔●●■■ロ■●●●●●■■■●●"●一腰一・⇔
NCiiii奪衰iO6040200ii週灘i14121008iiii餓iiO6040200一                                                                                                                            
33      31      29      27      25      23      21      19      17      15      13      11      9       7       5       3       1
34      32      30      28      26      24      22      20      18      16      14      12      10      8       6       4       2
NCiξ類iiiO70503
、
Word11
01iiii6iヌiiii15†31109i～i鰺:iiO7050301-
'ノー
Word10
Refert◎page27fordetailsenthenumberofoutputs
thatcanbeonatthesametime.
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SecPteations
Section2・3
2・3・5NPNTransist◎r◎utputSpecificati◎ns
ltem
Max.switchingcapac'rty
Leakagecurrent
Residualvoltage
ONdelaytime
OFFdelaytime
Numberofcirc山s
ExternalpowersupPly
Outputindicators
Fuses
Externalconnectors
Specification
16mA/4.5VDCtoiOOmA/26.4VDC(400mAlc◎mmon)
0.1mAmax.
1.5mVmax.
0◆2msmax.
O.6msmax.
24points(6circuitswith4-pointcommons)
5to26.4VDC,80mAmin.(3.2mA×numberofONoutputs)
LEDindicators(orange)
1tuse/common(125V,1.5A)
Boardmeuntingplug:XG4A-4034(OMRON)orHIF3BAの40PA・2.54DS(Hirose)
C◎nnectersocket:XG4M・4030+XG4T二3404(OMRON)orHIF3BA-40D・・2.54R(Hirose)
Wre:XY3A-400口(OMRON)orequivaient(AWG#28)
(TheeXternale◎nneCtorsocket,wire,andassemblytoolsarenotinciuded.)
Circuitconfiguration
⇔⇔●ゆ●釦●-e信o-一⇔●'o⇔嘘吐●吟■⇔鍾⇔■●●⇔●"一
ロコ
1,2-_.一合8
,・一・一一・・一一…㊥37,38
5to24VDC
●一●●■■●●鋼
`
`
1
,
1●●o●㊧●●-tpe,o●.■・.●蛤・●臼o●●●●●●●■●口d
`●●●●■8●●笥●・・1・8■5,■9`●●988●88●1●●B鵬80●●●8811,4工●
NCiii顯iii1412il蛮燕iiiIOO8ii顯iiiO604iiii皇i21iO200iiii登藷iii1412iiii鍛iii1008+
39      37      35      33      31      29      27      25      23      21      19      17      15      13      11      9       7       5       31      
40      38      36      34      32      30      28      26      24      22      20      18      16      14      12      10      8       6       42      
NCi‖i領iii1513i‖i霞蓑ii;11091ii鰻iiiO705iii鱒iiiO301iii憂ヌiiii1513iilil鰺きillO9+
一、」_－
Refertopage27fordetailsonthenumberofoutputs
thatcanbeonatthesametime.
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Specifications
Secti◎n2・3
2・3・6Relay◎utputSpecificati◎ns(8・p◎i耐C◎mmons》
ltem
Max.switchingcapacity
Min.switchingcapacity
ONdelaytime
OFFdelaytime
Numberofcircu穎s
ExternalpowersupPly
Outputindicators
Fuses
Relaylite
Externalconnectors
Specification
132VAC/O.2A,24VDC/O.2A
5mA/24VDC
15msmax.
15msmax.
20points(2circuitswith8-pointcommons,Gcircuitwitha4-p◎intcommon)
24VDC±10%,200mAmin.(10mA×numberofONoutputs)
(Powerissuppliedfromthecomectorfortheindependentcommonreiayeutputs.)
LEDindicators(orange)
None
Resistivebad:100,000timeselectrical,1,000,000timesmechanical
Boardmountingplug:HIF4・26P・3.18DS(Hirose)
Connectorsocket:聞F4・26P・3」8R{Hirose)
Wire:AWG#28
(Thee)Cternalconnectorsocket,wire,andassemblytoolsarenotincluded.)
Circuitconfiguration
8ロ〒。
ま書
卓÷
ロロムロ
24VDC,132VAC
の
0200α1
一●●⇔●●一●●●●●●●一●●⇔一司一一一●●●●,■●●一一⇔■・
1
1
e20bPt
8
COMO:9,10
0200ま
コほロ
;;
亭÷co祖・
るコゐロ　
24VDC,132VACl
口唱●百
■`
`1
占一】」
「一〒
●●▲・●
24VDC,132VAC
        ◎!①   0210も021も;    
                        `
                CO      
●                      9'
132     VAC             8
8`口
11
18
19,20
21
路
25926
                oo●■  
●●b           8       
3               ●      
●              8       
1●o            8       
`               .00●   
        Σ              
        L               
        一              
        .一             
        コ              
        o               
        」              
        .一             
        o               
        一              
        05              
        ⊂              
        」              
        ①              
        一              
        ⊂              
        一              
!       小小            
en●■■9●●
58`5
Fromtheoonnector
fortheindependent
commonrelay
outputs
〉と言も石∈Φ三
1・1`ll・4818葛888■8``■、召,1杁`18`889⊃●■8`8`-1``1`,1・
84障e-■胎●●頓D●・■●4■●●■ぬ●●●■一■一ロー●●●●●●口qロ●●■●'
Thepolarityof'thepowersupplyforthe
loadcanbeineitherdirection.
iii顯iiiO200iSpi‖iiii14121008iii霧ξ華iiO6040200
25      23      21      19      17      15      13      11      9       7       5       3       1
26      24      22      20      18      16      14      12      10      8       6       4       2
iii鍛ξ…0301iii'嚢liiii15
'{'……,………
Word2で
131109iiii煕SiO7050301
-
Word20
Refertopage27fordetailsonthenumberofoutputs
thatcanbeonatthesametime.
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Specifications
Secti◎n2ロ3
2・3・e7
Relay◎utputSpecificati◎ns(lndependentC◎mm◎ns)
ltem
Max.switchingcapacity
Min,switchingcapacity
ONdelaytime
OFFdelaytime
Numberofcircuits
EXternalp◎wersupPly
Outputindicators
Fuses
Relayl肖e
E…Xternalconnectors
Specification
132VAC/0.2A,24VDC!0.2A
5mAl24VDC
15msmax.
15msmax.
42points(S2circuitswithindependentcommons)
24VDC±10%,200mAmin.(10mA×numberofONeUtputs)
LEDindicators(orange)
None
Resistivebad:100,000timeselectrical,1,000,000tirnesmechanical
80ardmountingplug:IL-AM・29P-D3L2(JAE)
Comectorsocket:IL・AM-29S・D3Cl(JAE)
ConnectorcontaCt:IL・C1-5000(JAE)
Wire:AWG#22to#18,finisheddimeRsion2.4mmmax.
(TheeXternalconneCtorsocket,wire,andassemblytoolsarenotincluded.)
Circuitconfiguration
　ウロ　ロ
11
`■
`9
t●
●』■」
「■甲
●0
8●
邑●
・eよq
24VDC,132VAC
●●■●●告●●●■■o●●■一一〇e－工亀●●●●●⇔●●恰●■●●
　
0210411
口口ロ
81
`8
`l
l●
《一」
「「鴎甲
8■
●■
びロ
8舗よ・
24VDC,132VAC
02115
一4■唱■
口●¶■
虜●8
13
27
じ
:
;
tユ5
=コOとO－句C」Φ一⊂一
、29
－e-e-e
－の●●ooe●畠
1
1
1
5
1
`
1
24VDC
・■■q■・一一●●・v.●■■■■●由■■●●■■-■㊨■竃■as●o●■声一●●●・●●P■●唱■司
Thepolarityefthepowersupplytorthe
loadcanbeineitherdirection.
24VNC1514131211NCIOO90807060504
15      14      13      12      11      10      9       8       7       6       5       4       3       2       1
29      28      27      26      25      24              23×22          21      20      19      18      17      16
OVNC察i懸iPiヌi墜ii嚢9iii‖9藁iきi窯霧
iii鐸婁iiミiiP蕪iiiiほ濱iili頚i葺iliigi凄iiii蒋iiliilii蒋i窺ii
Refertopage27fordetailseRthenumberofoutpUts
thatcanbeonatthesametime.
Word21
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Speczfican'ons
SectiOR2・3
2自3・8RS■4851nterfaceSpecMcati◎ns
kem
lnterface
C◎mmunicatbnmethod
Synchronization'
1-ransmissionrate
Transmissiondistance
Errordetection
Transmissioncoding
Allowednumberofn◎des
Transmissionindicators
EXternalCOnneCtOrS
Specification
ConformstoRS・485standards(internalcircuitryandnon・isolated}
Half-duplex(4-wiretype)
Start・stopmethod
300to19,2eObaud(300!600/120012400!480019600/19,200)
500mmax.
Paritycheck(pos旋ive,negative,none),andFCS
7-unitASCIIor8-unitJIS
16max.
TwoorangeLEDindicators:SD(sendingdata)andRD{receMngdata)
Boardmountingplug:IL-5P-S3FP2-(N)-1(JA{三)
Connectorsocket:IL鍾5S-S3L-(N)(JAE)
Connectorcontact:IL-・C2-1-10000(JAE)
Wire:AWG#28to#22,wirecross-sectionO.08toO.33mm、outerdiameteri.Oto1.7mm
(TheeXternalconnectorsocket,wire,aRdassemblytoolsarenotincluded.)
Circuitconfiguration
¶ロ●e-●oロじ●●9●}⇔■e●■■口口●一吟●一●●一●●●⇔o●匂巳●●●●●⇔■唱r●碩L●■o●◆
t4
●
●
`
書
`
9
8
8
`
●
●
5
●
8
8
3
8
8
●
`
1
●-
8
口
t
●
6
●3
88
・"__o●______●o_________輪o_」
RDA
RDB
SDA
SDB
OV
RDム
RDB
SDA
SDB
5
4
3
2
ユ
5
4
3
2
1
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InstallationEnyironment
Secti◎n24
2-4
lnstaEEati◎nEnvEr◎nment
2・4・1PCL◎cati◎n
CooSingRequirements
1,2s3_
Ｔhissectionprovidesinformationonthenecessaryenvironmentandcondi-
tionsforinstallingthePC.
TheboardsthatmakeuptheC20HB-TSareequippedwithLEDindicatorsto
showtheoperatingstatusofthePCandtheON/OFFstatusofl10points.Be
suretoinstallthePCsothattheseindicatorsarevisible.
Forsafetyandeasymaintenance,installthePCasfaraspossiblefromhigh-
voltageandhigh-powerwiring.
TheoperatingtemperaturerangefortheC20HB-TSisO。to55。C.Thereare
severalfactorstoconsiderinordertoensurethatthePCdoesnotoverheat.
1.Provideenoughc[earancearoundtoPCtoprovideenoughroomforl/Owir-
ingandadditionalroomtoensurethatthel/Owiringd◎esnotrestriCtcooling
airflow.
2.DonotinstallthePCaboveequipmentthatgenerateslargeamountsof
heat,suchasheaters,transformers,oriargecapacitors.
3.Acoolingfanisnotalwaysnecessary,butmaybeneededifthePCis
mountedinawarmorenclosedareaoroverasourceofheat.Althoughitis
besttoavoidinstallingthePCinawarmarea,useacoolingfan,asshownin
thefo|lowingiiiustration,tomaintaintheambienttemperaturewithinspecifi-
cations.
                                        Fan/→＼
                                        
                        PC              
                        鴫              
ControlPanel
NoisePreven罰on
AvoidmountingthePCclosetohigh-powerequipment,andmakesurethepoint
ofinstallationisatleast200mmawayfrompowercables,asshownbelow.
Powerlines
200mmmin.
Wheneverpossible,usewiringconduittoholdthel/Owiring.Standardwiring
conduitshouldbeused,anditshouidbebngenoughtocompleteiycontain
thel/Owiringandkeepitseparatedfromothercables.
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---------------------[End of Page 5322]---------------------



InstallationEnγirOnment
Section24
2・4・2PCDimensi◎ns
ThefollowingdiagramshowsthedimensionsoftheC20HB-TSaswellasthe
locationofthemountingholesrequiredtoinstaliation.
　
Ob
⑧
⑧9
QO
ll朋一一一一－
ll]ll卜ーーーー－
B
－
一
0
一
⑧
◎
◎⑧
Mountingholes:Four,5dia.
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Win'ng
Sectien2●5
2・5
Wiring
Thissectionprovidesinformationaboutwiringpowersupplies,grounding,
andl/O.
2・5・1GeneralWiringPrecauti◎ns
EmergencyStOPCircuit
TopreventaCPUbreakdownormalfunctionfromdamagingtheentiresystem,
constructanexternalrelaycircuitsothatSRbit25313isaiwaysONwhenthe
CPUiseperating・IftheprogramissetupasshowninthefoIlowingdlagram,
outputOlOeOwillbeONwhenevertheCPUisineitherRUNorMONITORmode,
anditwillfunctionasanoutputtomonitorwhethertheCPUisoperatingproperly.
RUN
output
Thefollowingdiagramshowsawiringexampleforanemergencystopcircuit
thatturnsthepowertothePCOFFintheeventofanemergency.
MCBI
－
H
◎一一◎●
H
=
{
MCB2
〉…・)i
:
9
Powersection
                
CR1百二◇o●一一領'sformer              Controlsection
                
ornoisefilter
RUN
output
5VDC
Powersupply
24VDCvelt-
ageregulator
Surge
suppressor
十
22
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W滅η9
Secti◎n2・5
]nterlockCircuits
WhenthePCcontrolsanoperationsuchastheclockwiseandcounterclockwise
operationofamotor,provideanexternaiinterlocksuchastheonesh◎wnbelow
topreventboththeforwardandreverseoutputsfromturningONatthesame
time.EvenifthePCisprogrammedimproperlyormalfunctions,themetorispro-
tected.
lnterlockcircuit
Motorcl◎ckwise
Metorc◎unterdockwise
ElectricalNoise
BesuretogroundtheC20HB-TSindependentlytoagroundiessthan100Ω,
andseparatel/Ocablesfrompowerlinesasshowninthefollowingdiagrams.
w%              
`       (†)㎜  1
        (2)搬   
SuspendedDucts
(1)〈2)
搬～)《搬も
FloorDucts
修
{1):1/OCables
{2):Powerlines
{1)
(2)
Conduit
lfthel!Ocablesandpowerlinesmustbewiredinthesameduct,noise-resis-
tancecanbeimprovedbyusingshieldedcable.lnthiscase,groundthe
cablesshieldingtotheFGterminalontheC20HB-TS、
2・5・2inputWiringPrecauti◎ns
InputLeakageCurrent
WhentWo-wiresensors,suchasphotoeiectricsensors,proximitysensors,or
IimitswitcheswithLEDs,areconnectedtothePCasinputdevices,theinputbit
nlaybetumedONerroneouslybyleakagecurrent.Inordertopreventthis,con-
neCtableederresistoracrosstheinputasshownbelow.
lnput
powe「
supply
Bleeder
reSlstor
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Wiring
Section2・5
lftheleakagecurrentislessthan1.5mA,thereshouldbenoproblem.Ifthe
leakagecurrentisgreaterthan1.5mA,determinethevalueandratingferthe
bleederresistorusingthefollowingformulas.
R=
3.43x
17.15
kΩmax.
-5
W=2旦Wmin.
R
1=IeakageCurrentinmA
R=BieederresistorkΩ
W=BleederresistorWatts
lnductiveLoadSurge
Suppressors
Whenaninductiveloadisconnectedtoaninput,itisnecessarytoconnecta
surgesuppressororadiodeinparallelwiththeload,asshownbeIow,toab-
sorbthecounter-electromotiveforceproducedbytheload.
一－
C20HB-TS
十
2-5・3
Thecounter-electromotiveforceisaminimumof3timestheloadvoltageand
theaveragereCtifyingCurrentiSlA.
◎utputWiringPrecautions
Listedbelowareafewitemstokeepinmindwhenwiringoutputs.
eWhenconnectingtheoutputdevices,useafusetoprotecttheprintedcir-
cuitboardfromapowersurge.
。Donotputoutputwiresnearhigh-voltagepowerlines.Doingsomaycause
amalfunctionormaydamageoutputdevicesandtheUnits.
●Thedurabilityofarelaydependsonthetamountofcurrentpassingthrough
it,thetemperature,andtheswitchingcapacity.Athighertemperaturesand
higherswitchingcapacitiesthedurabilityisloweredbyasmuchas50per-
cent.
ReducingSurgeCurrent
Whenconnectingatransistoroutputtoadevicethatallewsahighsurgecurrent
toflow,thecurrentmayexceedtheratedcurrent,causingdamagetothetransis-
tor.Useoneofthecircuitsshownbelowtoreducetheinrushcurrent.
Thiscircuitallowsaslightcurrent(about1/3theratedcurrent)toflow
throughtheload(i.e.,thelamp),thuseliminatinganyinitialsurgeofcurrent.
OUT
COM
        ↓一＼①/       
        、'/＼1窩`』    一
        ↑一    
十
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---------------------[End of Page 5326]---------------------



W腕η
Section2・5
ThiscircuitactsdirectlyontheinrUshcurrenttolimitit,butalsoreducesthe
vOltageacrosstheload.
OUT
COM
十
ユ
InductiveLoadSurge
Suppressors
Whenaninductiveloadisconnectedtoanoutput,itisnecessarytoconnect
asurgesuppressororadiodeinparallelwiththeload,asshownbelow,to
absorbthecounter-electromotiveforceproducedbytheload.
C20HB-TS
COM
十
Transistor◎utputResidual
Voltage
OutputLeakageCurrent
Thecounter-electromotiveforceisaminimumof3timestheloadvoltageand
theaveragereCtifyingCUrrentiSlA.
WhenconnectingTTLcircuitstotransistoroutputs,itisnecessarytocomect
apull-upresistorandaCMOSICbetWeenthetwobecauseofthetransis-
tOr'sresidUalvOltage.
Outputdevicescanbetriggeredbytheleakagecurrent.lfthiseccurs,connecta
bleederresistorasshowninthefollowingdiagram.
C20HB-TS
COM
Load
power
supply
Determinethevalueforthebleederresistorusingthefollowingformula.
R<y塾
1
VON=LoadvoltagewhenON
l=leakagecurrent(O.1mA)
R=BleederresistOrKW
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Wirin9
Section2・・5
MaximumSwitchingCapacityAsshowninthefollowingchart,themaximumloadcurrentfortransistoroutputs
dependsonthevoltageofthepowersupPiy,whichcanbebetWeensand24
VDC±10%.Use.thischartasaguidewhenselectingthepowersupply,
0∧U(◎0
∩U鍔9ー
ユ
(<ε)≧o巴89エo←言口」9口至
04●520●426.4
PowersupPlyvoltage(V)
△Cauti。n
Thetransistoroutputwillbedamagediftheswitchingcurrentexceedsthemaxi・
mUmvalUegiveninthechart.
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W滅η9
MaximumNumberofON
Outputs
Section2■5
ThemaximumnumberofoutputsthatcanbeONatthesametimedepends
ontheorientationofthePCandtheambienttemperature,asshowninthe
followingcharts.
(誤)ω言9コOZO』9ΦΩ∈コZ
0∩V
ρ04凸
10
11
1,
一一エコロ
`l
l```tl8
1`19」`
`t`1```
ロー●67t■●←●■司」●■■→●■凸一唱6■■僧
`811'`
`88t``
↓'ハ1`I
t`111`
●⇔-r-一"'t●●ST-●晴「●「●マ一一
1`11`1
81」1」`
●1`1`'
一●●■芦4』■■■司』一一●■一一一」ロ6-→一■■
18116`
1`118書
t`'1``
ll81`1
-●一τ●一一'一●一了一●「●「一丁●●
1``1「1
`'8t``
```1`1
HoriZOlitallnstallation
t``1`
(ポ)も。言98ZOち」Φ』∈⊃Z
nU∩V
ぞ046
ユ0
ハU∩U
54
0ユ020304050
4555
Ambienttemperature(。C)
Verticallnstallati◎n
01020304050
4555
Ambienttemperature(。C)
Face-upInstallation
l'115tt
1"11'「
一
ー
ー
ー
一
◆
京)切ぢ98ZO←9Φ£∈⊃Z
10
↓`1,1'
i18`lI
`|1``8
-■`■も一一■4-一一古●⇔⇔』一=8●司L-
8511``
8`Itl`
`‖`68`
1``1'`
一口ロ「r-●OI-一●了一・一－r●「一マー
1```ξ`
``1181
11`1`1
●一古る輪一一』■一一↓●●●』A⇔己■
'11}81
`t1ItI
⑪1`181
11`8`8
-●-v●⇔「⇔一口「T-●●1■「●マ●
81`11`
II5'8'
1IIIl1
01020304050
4555
Ambienttemperature(。C)
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SECTION3
MemoryAreas
Varioustypesofdataarerequiredtoachieveeffec直veandcorrectcontrol・Tbfacilitatemanagingthisdata,thePCispre-
videdwithvariousmemoryareas,eachwithadifferentfunction.Theareasgenerallyaccessiblebytheuserinprogram.
mingareclas曲edasdataareas.Theothermemoryareais也ePregramMemory,wheretheuser'sprogtamisactually
stored.Thissectiondescribes血eseareasindividua皿yandproVidesinformationthatwillbenecessarytouse也em.
3-1
3-2
3-3
3・4
3-5
10ワ'8∩フ
ーー一一
惚」つ⊃り⊃?」
intrOduction
IR(lnternalRelay)Area
SR(Sp㏄ialRelay)Area
3-3・1
3・3-2
3・3-3
3-34
ForcedStatusHoldBit
1/OStatusHoldBit
FAL(FailureAlarm)Area
InstructionExecutionErrorFlag,ER
AR(AuxiliaryRelay)Area
3・4-1
3-4-2
DM(DataMemory)Area
3-5-11ndirectAddressing.
3・5-2
3-5-3
HR(HoldingRelay)Area
TC(rimer/Ceunter)Area
LR(LinkRelay)Area
SystemParameterFlags
SystemCommandBits
ParameterandParameterBackupAreas
UserProgramHeaderArea
TR(TempOraryRelay)Area
011222335577812223
333333333333344444
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lntroduction
Secti◎n3・1
3-1
Xntr◎ducti◎n
Details,includingthename,acronym,range,andfunctionofeachareaare
summarizedinthefollowingtabie.AIIbuttheIasttWooftheseareasaredata
areas.Dataandmemoryareasarenormallyreferredtobytheiracronyms.
TheAR,DM,HR,andTCareasarebackedupbyacapacitorthatmaintains
datafor5minutes(at25。C)afterapowerinterruption.Datawillnotbereli--
ableafterpewerinterruptionslongerthansminutes.
Area    A6ronym Range   lFunction
lnternalRelay   lR      Words:OOOto246Bits:0000to24615  Usedtocontro目/Opoints,otherbits,timers,andcounters,andtotemporarllystoredata.
Specia}Relay    SR      Words:247to255Bits:24700to25507 Containssystemclocks,刊ags,controlbits,andstatusinlormation.
AuxiliaryRelay  AR      Words:AROOtoAR27Bits:AROOtoAR2715       Contahsflagsandbitsforspecialfunctions.(Capac60rbackup.)
DataMernoα     DM      Read!wrRe:DMOOOOtoDMO999Readonly:DM1000toDM1999 Usedforinternaldatastorageandmanipulation.(Capacitorbackup.Seenote.)
HoldhgRelay     HR      Words:HROOtoHR99Bits:HROOOOtoHR9915     Usedtost◎redataandto「etainthedatavalueswhenthepoweパothePCisturnedoff.(Capacitorbackup.)◆'
LinkRelay       しR     Words:LROOtoLR63Bits:LROOOOt◎6315      Ava‖ablefo間seasw◎rkb辻s.
甘mer/Counter   TC      TCOOOtoTC511(TCnumbersareusedtoaccessotherinfomation.)  Usedtodefinetimersandcounters,andtoa㏄esscompletionflags,PV,andSV.1ngeneral,whenusedasabitoperand,aTCnumberaccessesthecompletbnflagforthetimerorcounterdefinedusingtheTCnumber.Whenusedasawordoperand,theTCnumberaccessesthepresentvalueofthetimerorcounteL1]mersareresetwhenPCoperationisstarted,butcounterPVsaremaintainedthroughmomentaワpowerinterruptions.(Capacnorbackup.)
1bmp◎raryReIay TR      TROOtoTRo7(bitsonly)    Usedtotemporarilystoreandretrieveexecutionconditions.Ｔhesebi‡scanonlybeusedintheL◎adandOutputinstructbns.Storingandretrievingexecutbnc◎nditionsisnecessarywhenprogrammingcertaintypesofbranchingladderdiagrams.
　
WorkBitsandWords
Whensomebitsandwordsincertaindataareasarenotbeingusedfortheir
intendedpurpose,theycanbeusedinprogrammingasrequiredtocontrol
otherbits.Wordsandbitsavailableforuseinthisfashionarecalledwork
wordsandworkbits.Mo$t,butnotalI,unusedbitscanbeusedasworkbits.
Thosethatcanbeusedaredescribedarea-by-areaintheremainderofthis
section.ActualapplicationofworkbitsandworkwordsisdescribedinSec-
tion4tiVritingandＬEnteringPrograms.
FlagsandCont『◎EBits
Somedataareascontainflagsand!orcontrolbits.Flagsarebitsthatare
automaticailyturnedONandOFFtoindicateparticularoperationstatus.Aト
thoughsomeflagscanbeturnedONandOFFbytheuser,mostfiagsare
readonly;theycannotbecontro|leddirectly.
ControlbitsarebitsturnedONandOFFbytheusertocontrolspecificas-
pectsofoperation.Anybitgivenanameusingthewordbitratherthanthe
wordflagisacontrolbit,e.g.,Restartbitsarecontrolbits.
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SR(scialRelay)Area
Secti◎n3■3
DataA『eaAc『onyms
Whendesignatingadataarea,theacronymfortheareaisalwaysrequired
forailbuttheIRandSRareas.Althoughtheacronymsforthe}RandSR
areasareoftengivenforclarityintextexplanatiens,theyarenOtrequired,
andnotentered,whenprogramming.Anydataareadesignationwithoutan
acronymisassumedtobeineithertheIRorSRarea.BecauseIRandSR
addressesrunconsecutively,thewordorbitaddressesaresuffjcienttodiffer-
entiatetheSetWOareaS.
Area    Worddesignatbn  Bitdesignation
lR      000     00015{leftmostbitinw◎rdOOO)
SR      252     25200(rightmostb証inword252)
DM      DM1250  Notp◎ssible
TC      TC215(designatesPV)     TC215(designatescompletbnflag)
LR      LR45    LR1200
3回2
lR(国nternaiReRay)Area
TheIRareaisusedbothasdatatocontrelI/OpOints,andasworkbitsto
manipulateandstoredatainternally.Itisaccessibleb◎thbybitandbyword.
ThefollowingtableshowstheusageofIRareaintheC20HB-TS.
Word《s)        Bits    Function
000toOO2        00000toOO215    24VDClnputs(three16-p◎intcommons)
003toOO9        00300toOO915    Availableforuseasworkbitsintheprogram.
010toO]2        01000toO1107    PNPTransistorOutputs(three8-pohtcommons)
        01108to研215    NPNTransistorOutputs(six4-pointcommons)
013toO19        01300toO1915    Availableforuseasworkbitsintheprogram.
020     02000toO2015    RelayOutputs(two8・pointcommons)
021     02100toO2103    .RelayOutputs(one4・P◎intcommon)
        02104toO2115    RelayOutputs(twelveindependentcommons}
022to246        02200to24615    Availableforuseasworkb旋sintheprogram.
3・3
SR(SpecialRelay)Area
TheSRareacontainsflagsandcontrolbitsusedformonitoringPCopera-
tion,accessingclockpulses,andsignallingerrors.SRareawordaddresses
rangefrom247through255;bitaddresses,from24700through25515.
ThefollowingtableliststhefunctionsofSRareaflagsandcontroibits.Bitsin
theSRareawhichareIistedas"notused"camotbeusedasworkbitsinthe
program・
Word(s} Bit(s)  印nctbn
247to251        OOto15  Notused.
252     00toO7  Notused.
        08      RS-485CommunicatbnsErrorFlag
        09      RS-4851nterfaceRestartBit:1rurnthisbitOFF→ON→OFFtorestarttheinterface.
        10      N◎tused.
        11      ForcedStatusHoldBit(See3・3・f}『oκ}θdSfa缶sl≒b/d8πfordetails.)
        12      yOStatusHoldB旋(See3㊨3頃2〃OSfafμsθ01d8∫ff◎rdetails.)
        13to15  Notused.
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SR(SpecialRelay戊A脚
Section3・3
Word(s} Bit(s}  印nctbn
253     00toO7  FALnumberoutputarea(See3・3-3月4LイF口〃μ尼〆1」己〃ηノAn∋afordetails.)
        08      Notused.
        09      CycleTimeErrorFlag:ThisflagisturnedONifthecycletimeexceeds100ms.
        10to12  Notused.
        13      AlwaysONFIag
        14      AlwaysOFFFIag
        15、    FirstCycleFlag:ThisflagisturnedONwhenPCoperationbeginsandthenOFFafteronecycleof怜eprogram.ltisusefulinmitializingcountervaluesandotheroperations.
254     00      1・minuteclockpulseb口(30sON,30sOFF)
        01      0.02-sec◎ndcbckpulseb艮(10msON,10msOFF)
        02toO6  Notused.
        07      StepFlag:ThisflagisturnedONforonecyclewhenstepexecutionisstartedwithSTEP(08).
        08to15  Notused.
255     00      0.1■secondclockpulsebit(50msON,50rwsOFF)
        01      0.2・secondclockpulsebit(100msON,100msOFF)
        02      1.0-secondclockpulsebit(0.5sON,0.5sOFF)
        03      lnstructionExecutionErrα(ER)Flag(See3-3-4〃7sカ「uc力bf7εκθcμfわη」Eカror同旨9,ε月fordetails.)・
        04      Carry(CY)Flag:This刊agistumedONwhenthereisacarryintheresultofanarithmeticoperationorwhenarotateorsh耐instructionmovesa"1"intoCY
        05      GreaterThan(GR}Flag:ThisflagisturnedONwhentheresunofacomparispnshowsthefirstoftwooperandstobegreaterthanthesecond.
        06      Equals(EQ)Flag:ThisflagisturnedONwhentheresu‖ofacomparisonshowstwooperandstobeequabrwhentheresultofanarithmeticoperationiszero.
        07      LessThan(LE)Flag:ThisflagistumedONwhentheresu翫ofacomparisonshowsthefirstoftwooperandstobelesstharlthesecond.
3・3・1
ForcedStatusHoldBit
SR25211determineswhetherornotthestatusofbitsthathavebeenforce-
setorferce-resetismaintainedwhenswitchingbetweenPROGRAMand
MONITORmodetostartorstopoperation.lfSR25211ison,bitstatuswill
bemaintained;ifSR25211iSoff,allbitswillreturntodefaultstatuswhen
operationisstartedorstoPPed.
SR25211isnoteffectlvewhenswitchingtoRUNmode.
3・3・21/OStatusHolCtBit
SR25212determineswhetherornotthestatusof旧andLRareabitsis
maintainedwhenoperationisstartedorstopped.lfSR25212ison,bitstatus
wj‖bemaintained;ifSR25212・isoff,a川RandLRareabitswillbereset,
3・3・3FAL(FailureAiarm)Area
A2-digitBCDFALcodeisoutputtobits25300to25307whentheFAしor
FALSinst'uctionisexecuted.Ｔhesecodesareuserdefinedforuseinerror
Ctiagnosi{t・,altheughthePCalsooutputsFALcodestothesebits.Thisarea
canberesetbyexecutingtheFALinstructionwithanoperandofOO.
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Sec蘭on34
3■3■4‖nstrulcti◎nExecuti◎nErr◎rFlag,ER
SRbit25503isturnedONifanattemptismadetoexecuteaninstruction
withincorrectoperanddata.CemmoncausesofaninstruCtionerrorare
non-BCDoperanddatawhenBCDdataisrequired,oranindireCtlyad・・
dressedDMwordthatisnon-existent.WhentheERFIagisON,thecur・
『entinstructionwillnotbeexecuteCt.
3・4
AR(AuxiliaryRelay)Area
ARwordaddressesextendfromAROOtoAR27;ARbitaddressesextend
fromAROOOOtoAR2715.MostARareawordsandbiおarededicatedto
specificuses,suchastransmjssioncounters,flags,andcontrolbits,andcan-
notbeusedforanyotherpurpose.AnoverviewoftheARareaisprovjdedin
thefollowingtable.BitsintheARareawhicharelistedas"notused"卿
beusedasworkbitsintheprogram.
TheARarearetainsstatusduringmementarypowerinterruptionsorwhen
changingtoPROGRAMmode.
Word(s) B旋{s》 Function        
00toO3  00to15  ,Notused.       
04      00toO7  RS-485Comm顕icatbnsErrorCode:   
                Whenane㈹rhasoocurredinRS-485communications,theRS485CommunicationsError 
                F}ag(SR25208)istumedON,andacodethatindicatesthetypeoferrorisoutputtoARO400      
                toARO407Thesecodesareasfo紺ows: 
                01      Parityerrα
                02      Framhgerror
                03      Overrunerror
                04      FCSerror
●              Theseb註sarerefreshedeverycycle.        
        08to15  Notused.        
05      00toO7  RS-485ReceptionCounter: 
                WhenatransmissionisreceivedontheRS-485interface,thenumberofcharadersiscounted   
                inhexadecimalandthenoutputtoARO500toARO507toassisttheuserindebugghgRS・485      
                inte㌔cecommunicatbns.ThiscounterisusedforallRS-485interfaceoperathgmodes,as    
                well、asforerrorcharacters.Thec◎untercanberesetbyturningSR252090FF→ON→OFF    
                Theseb誌sarerefreshedeverycycle.        
        08to15  RS-485TransmissionCounter(refreshedeachcycle}:  
                ThiscomteroperatesthesameastheRS-485Reception()◎unter,exceptthatncountsthe     
                numberofcharacterstransmittedfromthePCthroughtheRS・485interface.       
                Theseb口sarerefreshedeverycycle,        
06      00to15  Notused.        
07      00to12  Notused.        
        13      ErrorHistoryOverwriteBit:       
                ThisbitcontrolsoverwritingofrecordsintheErrorHistoryAreaintheDMarea.TumARO713   
                ONtooverwr託etheoldesterrorreoordeachtimeanerroroccursafter10havebeenrecorded.  
                TurnOFFARO713tostoreonlythefirst10recordsthato㏄urafterthehistoryareaiscleared. 
                Thisbaisrefreshedeverycycle.    
        14      ErrorHistoryResetBit:   
                TurnthisbitOFF→ON→OFFtoresettheErrorRecordPohter(DMO969)andthusrestart        
                recordingerrorrecordsatthebeginningofthehistoryarea.    
                Thisbitisrefreshedeverycycle.   
        15      ErrorHistoryEnableBit:  
                TurnthisbitONtoenableerr◎rhistorystorageandOFFt◎disableerrorhist◎rystorage.  
                Thisbitisrefreshedeverycycle.   
08to11  00to董5 Notused.        
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AR(Auxz'liaryRelay)ALrea
Section3・4
Word(s) Bit(s}  Function        
12      00to15  SystemParameterWarningFIags(See3・4・7砂sf師Paτaη7eferF7ags.) 
†3     00to13          
        14      SystemParameterBackupFlag(See3・4-7SγsfθmPaτamefθr同旨gs)   
        15      SystemParameter/BackupAreaChecksumFlag(See3-4・75γsね1ηPa頂mθ拍r陥gs.)       
14      00toO6  SystemCommandResp◎nseCode(See3・4・25ysfθπ7Cαηmaηd8πa)   
        07      SystemCommandCompietbnFlag(See3-4・2ξ矛sねπ1CommaηdB占s.)    
        08to14  SystemComrnandCommandCode(See3-4-2SγsねmCoηmaηd8胞)  
        佃      SystemCommandExecutbnBk(See3・4-25汐s～θη7Comσ7and8∬s.)     
15      00toO7  PCOperatingMode:        
                Theseb口scontainahexadecimalcodethatindicatestheopera伽gmodeofthePC.断the       
                PreserveModec◎de(01)issetinbitsO8through150fDMO900(backup:DM1900),thePC        
                w川bestartedinthem◎deindicatedbythecodeinAR1500toAR1507.       
                Thepossiblecodesare:    
                00      PROGRAMmode
                01      MONITORmode
                02      RUNmode
                Theseb6sarerefreshedeveワcycle. 
        08to15  Notused.        
16to22  00to15  Notused.        
23      00to15  P◎wer-o行Cou耐er:      
                AR23indicatesh4-digit8CDthenumberoftimesthatthePCp◎werhasbeenturnedoff.This    
                datahasacapacitorbackup,soitwillbeunreliableafterpowerinterruptbnslongerthan5   
                mhutes.ThiscountercanberesetasnecessaryusingtheHex/BCDChangeoperationfrom       
                theProgrammingConsoleorotherPeripheralDevice.   
                ThePower-offCounterisrefreshedeverytimethepoweristurnedon.      
24      00toO4  Notused.        
        05      SCAN(18)CycleTimeFlag:  
                AR2405isturnedONwhenthecycletimesetwithSCAN{18)isshorterthantheactualcycle      
                time.   
        06to14  Notused.        
        15      ProgrammingConsoleorPe巾heralhterfaceUnitMountedFlag:   
                AR2415isturnedONtoindicatethataProgrammhgConsoleorPeripherallnterfaceUn旋is     
                mountedtotheCPU.Itisrefreshedeverycycle.        
25      00to15  FAしS-g6neratingAddress:        
                AR25contains(in4-digitBCD>theaddressgenera肋g'auser-pr◎grammedFALSc◎de(from   
                FAL(06)orFALS(07)}orasystemFALScodegF(cycletimeerror).  
                AR25isrefreshedeachcyclewhileanFALScodeisbeinggenerated.        
26      OOto15  MaximumCycleTimeArea:   
                AR26containsthemaximumcycletimethathasoccurredshceprogramexecutionbegan.        
                Thistimeisrecordedintenthsofam川isecondin4-dig㍑BCD.ltisrefreshedeverycycle.    
27      00to15  CurrentCycle1]meArea:   
                AR2700ntainsthepresentcycletimeintenthsofami‖isecondin4-digRBCD.貴isrefreshed  
                eveワcycle.     
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Secti◎n34
3・4領1SystemParameterFlags
SyStemParameterWarning
FSags
SyStemParameterBackup
FEag
parameter/BackupArea
ChecksumFlag
Thesystemparametersarecheckedforerrerswhenthesystemcommandis
executedorthesystemparametersareresetatstart-up.lfawordinthesys-
temparametershasanunacceptablevalue,itscorrespendingSystemPa-
rameterWarningFlagwillbeturnedON.
The30bitsfromAR1200throughAR1313correspondtothe30wordsof
theParameterArea(DMO900toDMO929}asshownbelow.
AR1200:DMO900
AR1203:DMO903
AR1206:DMO906
AR1209:DMO909
AR1212:DMO912
AR12f5:DMOI15
AR1302:DMO918
AR1305:DMO921
AR1308:DMO924
AR13i1:DMO927
AR1201:DMO901
AR1204:DMO904
AR1207:DMO907
AR1210:DMOgio
AR1213:DMO913
AR1300:DMO916
AR1303=DMO919
AR1306:DMO922
AR1309:DMO925
AR1312:DMO928
ARt202:DMO902
AR1205:DMO905
AR1208:DMO908
AR121S:DMO911
ARi214:DMogi4
AR1301:DMO917
AR1304:DMO920
AR1307:DMO923
AR1310:DMO926
AR1313:DMO929
lfaWarningFlagisturnedON,thedefaultvalueforthesystemparameter
willbeused.BitsassjgnedtounusedDMwordsarealwaysOFF.
AR1314isturnedONwhentheSystemCommandEixecuteBithasbeen
force-setandremainsONuntilresetbytheexecutionofasystemcommand
withacommandcodeof3.
ARl3tsisturnedONt◎indicateanerrorintheParameterandBackup
Areaschecksum.
Referto3-4-2SystθmCommandBitsfordetailsonsystemcommandbits
andto3-5Dルf(DataMemery)AreafordetailsontheParameterandBackup
Areas.
ThesebitsarerefreshedwhenPCpoweristurnedonandwhentheSystem
CommandExecuteBitisforce-set.
3・4・2SystemCommandBits
SystemCommand
ResponseCode
Whenthesystemcommandhasbeenexecuted,aresponsecodeisplaced
inAR1400toAR1403toindicatethecompletionstatusofthecommand.
TheSystemCommandCompletionFlag(AR1407)shouldbecheckedto
confjrmthatsystemcommandexecutionhasbeencompletedbeforereading
thesecodes.Ｔheresponsecodesareasfollows:
Responsecode    Name    Meaning
o       Normalcompletion        Thesystemcommandhasbeensuccessfu‖yexecuted.
1       Undefinedcommanderror   Ｔhesystemcommandwasexecutedwithanundefhedcommandcode.
2       Write-enabIeerror       Memoryiswrite・pr◎tected(i.e.,thew巾eenableswitchisON).
3       Sumcheckerror   ThechecksumfortheParameterAreawasnotsetwhenthesystemcomrnandwasexecuted,i.e.,asystemoommandwithacommandcodeoflhasnotbeenexecuted.
SystemCommand
Comp!eti◎nFlag
AR1407isturnedONtoindicatethatthesystemcommandhascompleted
execution.ThjsFlagisturnedONevenifthesystemcommandwasnotsuc-
cessfullyexecuted.
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SystemCommand
CommandCode
Acommandcode産ssetbytheuserinAR1408toAR1411toindicatehow
thesystemcommandistobeexecutedwhiletheSystemCommandExecu-
tionBitisturnedON.ThecemmandcodemustbewrittenintoAR1408toAR
1411usingtheHex/BCDDataChangeortheBinaryDataChangefromthe
ProgrammingConsoleoretherPeripheralDevice.Asystemcommandwill
notbeexecutedifthe・commandcodeissetusinganyotheroperationorif
setfromtheprogram.
Thecommandcodesareasfollows:
Commandcode     Name    Meaning
1       Parameterset    ThecontentsoftheParameterArea(DMO900toDMO929)aresetintothesystem,thevalueofeachparameterischeckedforvalidity,allinvalidvaluesarereplacedw旋hthedefaぱvalues,andachecksumisgenerated.
2       Parameterbackup Thec◎ntentsoftheParameterArea(DMO900toDMO929)istransferredtotheParameterBackupArea(DM1900to1929),achecksumisgenerated,thedatahtheParameterBackupAreaisenabled,andAR1314(SystemParameterBackupFlag)isturnedON.
3       Backupdisable   Thedatac◎ntainedintheParameterBackupAreaisdisabledandAR1314(SysternParameterBackupFlag)isturnedOFF.
4       Parameterclear  A‖wordsmtheParameterArea(DMO900toDMO929)areturnedOFF{Le.,settozero).
5       Generalparameterset     WorksinthesamewayasO1,butonIyDMO900toDMO905areset.
6       High-speed'counterparameterset  WorksinthesamewayasO1,butonlyDMO905toDMO919areset,
7       RS-485parameterset      WorksinthesamewayasO1,butonlyDMO920toDMO929areset.
SyStemCommandExecute
Bit
Refreshing
AR1415istumedONbytheexecutionofasystemcommand.TheSystem
commandisactuailyexecutedwhentheProgrammingConsoieorotherPe-
ripheralDeviceisusedtochangethecontentsofAR1408toAR1414(Sys-
temCommandCommandCode).
Toenablesystemcommandexecution,AR1415mustbeforce-setfroma
PeripheralDevice(e.g.,usingtheForceSet!ResetoperationfromthePro-
grammingConsoie).Systemcommandexecutionw‖lnotbeenableisAR
1415issetusinganyo廿1eroperationorifsetfrorntheprogram.Asystem
commandw‖la|sonotbeexecutedifthecommandcedeiswrittenbyany
methodother廿1antheHex/BCDDataChangeortheBinaryDataChange
operationfromtheProgrammingConsoleorequivalentoperationfromanoth-
erPeripheralDevice.
AR1415isautomaticallyturnedOFFbythesystemunlessforce-setfroma
programmingdevice.
AR14isrefreshedwhenasystemcommandisexecuted.
一
7,2,3。。。
ThesystemcommandisexecutedbymanipulatingthecontentofAR14with
aProgrammingDevice.Thefollowingproceduredemonstrateshowto
executeth6systemcommandfromaProgrammingConsole.
1.SetthePCtoeitherPROGRAMorMONITORmode.(PressCLR,
MONTR,andturnthemodeswitchtoPROGRAMorMONITOR.)
2.UsetheHexadecimal/BCDDataModificationoperationteChangeany
systemparametersthatneedtobechanged.(Referto7・2・4He焔dθひ
ma〃BC』DDataル70diガcationfordeta‖s.)
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3.Executethesystemcommandtoputthenewsystemparametersinto
effect.
a)Force-setARt415(SystemCommandExecuteBit).
SHIF「
cem
#
－SHF「L        ●      {HRトー 騨      ,B'1L∠ ●      乍'4L   ●      ←1L    ●      「F「5L」       →      {MONTRト」      ゆ      －SHF『L        ●      r「SET
b)WritethedesiredcommandcodeintoAR1408toAR1411usingthe
Hex!BCDDataChangeortheBinaryDataChangeoperation.
c}VerifythatthecontentofAR14is8x80(xisthecommandcodeen-
teredinstep3b),indicatingasuccessfulexecution.
d)Canceltheforce-setstatusofAR1415.
3回5
DM(DataMem◎ry)Area
Althoughcomposedofl6-bitwordslikeanyotherdataarea,theDMareais
accessiblebywordonly.lndMdualbitswithinaDMw研dcannotbedesig-
nated,soDMwordscannotbespecifiedbybitforuseininstruCtionswithbit
operands,suchasLD,OUT,AND,andOR,norcanDMwordsbeusedwith
theShiftinstruction.
TheDMareaisdividedintovariouspartsasdescribedinthefollowingtable.
Addresses       Usage   Memorytype
DMOOOOtoDMO899  GeneralUserArea RAM(Read/Wr置e}
DMO900toDMO929  ParameterArea(PCoperatingmode)  
DMO930toDMO968  Notused.        
DMO969toDMO999  ErrorHistoryArea(upto10entries) 
DM1000toDM1899  GeneralUserArea EEPROM{Read-only)
DM1900toDM1929  ParameterAreabackup     
DM1930toDM1989  Notused.        
1)M1990toDM1999 UserPr◎gramHeader      
Gene『alUse『Areas
SystemDM
3・5・†
TheDMarearetainsstatusduringpowerinterruptions.
TheGeneralUserAreascanbeusedforgeneraldatastorageandmanipula・
tlonintheprogram,
DMOOOOtoDMO899andDMlOOOtoDM1899canbeusedformanipula-
tionandstorageofdata.DMlOOOtoDM1899areintheread-onlyarea,and
cannotbewrittentofromtheprogram,i.e.,theymustbewrittentofroma
Programmingdevice.
DMO900toDMO999andDM1900toDM1999areknownasSystemDM
andarenotclearedbytheDataClearoperation.ＴheseDMwordsareused
tocontrolvariousaspectsofPCoperationandshouldneverbeusedforany
purposesotherthantheirdesignedpurposes.
Referto3-52ParameterandParametθrBackuoArθasfordetailsonthePa-
rameterAreaandParameterBackupArea.
Referto3-5・3UserProgramHeaderfordetailsontheUserProgramHeader.
lndirectAddressing
Normally,whenthecontentofadataareawordisspecifiedforaninstruCtion,
theinstructionisperformeddirectlyonthecontentofthatword.Forexample,
supposeMOV(21)isperformedwithDMOIOOasthefirstoperandandLR20
asthesecondoperand.Whenthisinstructionisexecuted,thecontentofDM
OlOOismovedtoLR20.
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ltispossible,however,touseindirectDMaddressesastheoperandsfor
manyinstructions.ToindicateanindirectDMaddress,*DMisinputwiththe
addressoftheoperand.Withanindirectaddress,thecontentoftheoperand
doesnotcontaintheactualdatatobeused.lnstead,itcontainstheaddress
ofanotherDMword,thecontentofwhichwillactuallybeusedintheinstruc-
tion.lf*DMOIOOwasusedinourexampleaboveandthecontentofDM
OtOOisO324,then*DMOIOOactuallymeansthatthecontentofDMO324'is
tobeusedastheoperandintheiRstruction,andthecontentofDMO324will
bemovedtoLR20.
Word
DMOO99
-一一一『一中一白P・・e・DMOIOO
lndirect
DMOIOI
address
`
o
コ
DMO324
DMO325
DMO326
1
`
1
Content
4C59
0324
F35A
88
lndicates
DMO324
5555
2506
D541
＼5555m。ved
toLROO.
1
8
1
3・5・2ParameterandParameterBackupAreas
TheParameterArea(DMO900toDMO929)andtheParameterBackupArea
(DM1900toDMl929)containparametersthatcontrolvariousaspectsof
PCoperatbn,enablinggreatersystemfiexibil|ty.Theseparametersarewrit-
tentotheParameterAreawithaProgrammingDevicesuchasaProgram・
mingConsole,andthencopiedtotheParameterBackupArea.
lntheeventofapowerinterruption,thecontentsoftheParameterAreaw‖l
bemalntainedforoniysminutesbyacapacitorbackup.Alwaysbackupthe
parametersintheParameterBackupArea,whichwi‖retainitsdataindefi-
nitelybecauseitisinE∈PROM.
SysternCommand
Basic◎peration
1,2,3.。.
Thesystemcommandexecutesthe7basicoperationsthatcontrolthePa-
rameterArea,Thesystemcommandisexecutedbymanipulatingthecontent
ofAR14withaProgrammingDevice.Referto3-4-2SystemCommandBits
fordetails.
TheParameterBackupAreaisallocatedexactlyliketheParameterAreaand
isusedtobackupParameterAreasettings.Theprocedureforusingthese
areasiSaSfOllOws:
1.DataisfirstsetintotheParameterAreafromaPeripheralDeviceorvia
prOgramminginStruCtiOnS.
2.ThesystemcommandisusedtomakethesenewsettingseffeCtive(i.e.,
writethemintothesystem)andgenerateachecksumforthem.The
checksumisusedtochecktheaccuracyofdatajnlateroperations.Each
valueischeckedwhenitissetintothesystemandifaninv創idvalueis
discovered,thedefaultvalueisused.
3.ThesystemcemmandisnextusedtotransferParameterAreasettingsto
theParameterBackupAreaandmakeitthevalidarea
4.TochangeparametersoncetheyhavebeensetintotheParameter
BackupArea,theParameterBackupAreaisdisabledusingthesystem
commandarldthensettingsintheParameterarechangedandthe◎per-
ationisrepeated.
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△Cauti。n
Checksum
◎peration◎nStartup
Paramete『andPara『nete『
BaCkupAreaAtlOCations
Secti◎n3■5
ThesystemcommandcanaisobeusedtoclearthecontentsoftheParame-
te『Area.
tnputdataintotheParameterAreacarefully.Ifparametersettingsareincorrect,
thePCmaynotoperatecorrectly.ifasettingisfoundtobeinvalid,thedefault
Settingisused.
WheneverthesystemcommandisusedtoenabledataintheParameter
AreaortransferdatatotheParameterBackupArea,achecksumisgener-
ated.Thischecksumisanumericvalueoomputedfromthecontentsofthe
areaandcopiedalongwithit.Thecopy(ortheoriginalfile)canthenbe
checkedlatertoseeifthesamevalue(i.e.,thecheckSum)resultsfromthe
samecomputations.lfthechecksumdisagreeswiththepreviousone,itis
assumedthatdatahaschangedandisnoiongervalid.
ThechecksumsfortheParameterandParameterBackupAreasarechecked
whenevernewdataisset,includingdatasetatstartup.Ifachecksumis
わundtobeinoorrect,thedataisnotusedandalternatemeasuresaretaken
(seenextsectionfordetails).
WhenthePCisstarted,theparametersmustberesetintothesystem.lfthe
ParameterBackupAreaisthevalidareaandit'schecksumisokay,itscon--
tentsaretransferredtotheParameterAreaandfromthereitiSSetintothe
system.
lftheParameterBackupAreaisnotvalidorifitschecksumisincorrect,the
dataintheParameterAreaissetintothesystem,assumingitschecksumis
okay.
lfthechecksumfortheParameterBackupAreaisincorrect,thedefaultval-
uesforallsettingsintheParameterAreaaresetintothesystemandangF
FALnumberisoutputandAR1315(Parameter/BackupAreaChecksum
Flag)isturnedON.
Whenparametersarefinailysetintothesystem,theyareeachcheckedfor
validityanddefaultparametersaresetforanyinvalidonesregardlessofthe
methodusedtosetparameters.
ThefollowingtabieshowstheallocationsofwordsandbitsintheParameter
andParameterBackupAreas.ThefirstDMaddressistheParameterArea
address.Thecontentsofthesewordscanbechangedeitherviaprogram・
minginstructionsorviaaPe巾heralDevice(e.9.,ProgrammingConsoie).
ThesecondDMaddress(giveninparenthesis)istheParameterBackup
Areaaddress.ThecontentsofthesewordscaBbeupdatedbyexecutingthe
systemcommandwithacommandcodetobackupparameters(02).
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ThefoRowingtableisdesignedtofirstprovidethenameandsometimesa
basicdescriptionofthefunctionofeach,andthen,ifnecessary,todetailthe
operationofeachbit.Thetoplineoftheheaderthusappliestothefirst(and
sometimesonly)lineofthetabieforeachDMaddress.Thenextlineappjies
totheremaininglinesforeachDMaddre$s.
Address Name1Description                        DeねuR
        Bit     Content1Meaning         
DMO900(DM1900)  OperatmgModeonStartup                   Keyswitch
        BitsOOtoO7designatethePCmodeonstartupifbitsO8to15aresetto                       
        02.廿b旋sO8to15aresettoOO,thePCstartupmodew‖1bedesignated                      
        bythekeysw詑chontheProgrammingConsole.lfbasO8to15aresetto                       
        01,thePCstartupmodewi‖bethesamemodeasitwaswhenthePC                    
        waslasttumedo廿.                        
        00toO7  00:PROGRAM              
                01:MONlＴOR             
                02:RUN          
        08t◎15 00      AssetonProgrammingConsolekeyswitch      
                01      ModewhenPCwaslastturned◎廿(inAR15)     
                02      ModesetinbitsOOtoO7,above       
DMO901(DM1901)  CycleTimeLimit                  絢Oms
        Acycletime‖mitcanbesetinbitsOOtoO7thatw‖lbevalidifb口sO8to                    
        10aresettoO1.lfbasO8to15aresettoOO,thecycletimelimitwillbe                      
        100ms.                  
        00toO7  Cycletimelimninunitsoftenm‖lise◎◎nds.Settingis               
                betweenOOand99inBCDresultinghcycletimelimits            
                betweenOOOand990ms,respectively.                
        08to15  00:BitsOOtoO7disabled(i.e.,cycletimelimitis100ms)               
                01:BitsOOtoO7ena囹ed            
DMOgO2(DM1902)  PeripheralDeviceServiceTime                     5%
        ThepercentonhecycletimeallocatedtoservicingtheProgramming                       
        ConsoleandotherPeripheralDevicesconnectedtotheCPUcanbeset                       
        lnbRsOOtoO7.Thisvaluewi‖bevalidifbitsO8tolOaresettoOで.lfbits                  
        08to15aresettoOO,thesenlicetimewi‖be5%.TheDevicewillbe                 
        servicedforatleastlmsregardlessofthecycletimeandthissetting.                    
        00toO7  Percentofcycletimea‖ocatedtoDeviceservicingbetween             
                00andgginBCD,           
        08to15  00:BitsOOtoO7disabled(i.e.,servicingsetto5%)            
                01:BitsOOtoO7enabled            
DMOgO3(DM1903)  HostLinkServiceTime                     5%
        Thepercento臼hecycletimealbcatedtoHostLinkservicmgcanbeset                      
        inbitsOOtoO7.ThisvaluewillbevalidifbitsO8to10aresettoO1.lfbits                  
        08to15aresettoOO,theservicetimew目lbesetto5%,Theminimum                 
        servicetimeislmsregardlessofthecycletimeandthissetting.                 
        00toO7  Percentofcycletimealbcatedt◎HostLinkservicing          
                betweenOOand99inBCD,            
        08to15  OO:BitsOOtoO7disabled(i.e.,servicingsetto5%)            
                01:BitsOOtoO7enabled            
DMO904(DM1904)  ProgrammingC◎nsoleMessageLanguageBits                  English
        BitsOOtoO7arenotused.BitsO8to15determinetheIanguage                     
        displayedonthePrograπ1mhgConsole.                      
        08to15  OO:Eng筒sh              
                01:Japanese             
,
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Address Narne/Description                       Defaun
        Bit     Content/Meanin9         
DMOgO5toDMO919  Notused.                        一一一
(DM1905toDM1919)                                
DMO920(DM1920)・        00toO7  HostUnkCommunicationsFomatSeIectbn              Standard
                00=Standard             
                (1startb誼,7-b薩databngth,evenparity,2stopb辻s,         
                19,200baud)             
                01:Customsettings               
                (i.e.,a㏄ordingtocontentsofDMO921)              
        08to15  Notused.                ←－
DMO921(DM1921}  00toO7  BaudRate(ifDMO920bitsOOtoO7areO†)              19200bps
                00      300bps  
                01      600bps  
                02      t200bps 
                03      2,400bps・      
                04      4,800bps★      
                05      9,600bps        
                06      19,200bps       
        08to15  DataFomat(ifDMO920bitsOOtoO7areO1)              1startb麓,7-b托
                00      1startbit,7-bitdata,2stopbits,evenparity        data,2stopb旋s,
                01      1startbit,7・bitdata,2stopbits,oddparity        evenparny
                02      1sta直Ut,8・bRdata,1stopbits,noparity   
                03      1startbit,8・bitdata,2stopblts,noparity ●
                04      1star寸bit,8・bitdata,1stopbits,evenparay       
                05      1startba,8弓b註data,1stopbits,oddpar託y 
DMO922(DM1922)  00toO7  HostLinkτ「ansmissionDelay             Oms
                Intenthsofmi‖isecondsbetweenOOand99(BCD,               
                corresp◎ndtoOOOand990msdelays,respectively)            
        08to15  Notused.                一－
DMO923toDMO929  Notused.                        一一●
(DM1923toDM1929)                                
3・5・3
UserPr◎gramHeaderArea
DMS990toDM1999canbeusedtorecordtheprogram'stitle,versionand
thedatethattheprogramwascreated,asshownbelow.
Address★       Bits    Contents
DM1990  00toO7  Programversi◎nnumberinBCDw碇houtthedecimal(Forexample,avalueof12indicatesversion1.2.)
        08to15  Name/versionEnableBit(Setto5Atoenablethenameandversion.ThesewillnotbedisplayedontheProgrammingConsdeunlessenabled.Anyothervaluewilldisab}ethenameandversion.)
DM1991toDM1994  00to15  ProgramnameinASCII,eightcharacters,CharadersaredisplayedontheProgrammingConsoleinorderfromDM1991toDM1994,w臨theleftmostASCIlcharacterineachword(bitsO8to15)displayedtotheIeftoftherightmost(bitsOOtoO7).
DM1995  00toO7  Secondsofcreationdate
        08to15  Minutesofcreationdate
DM1996  00toO7  Hourofcreationdate
        08to15  Dayofrnonthofcreationdate
DM1997  00toO7  Monthofcreatbndate
        08to15  Yearofcreationdate
DM1995toDM1999  Notused.        
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Thisinformation(exceptfortheseconds)canalsobedisplayedonthePro・
grammingConsolebypressingCLR,SFT,andMONTR(see7-2-6Program
HeadθrDispiayfordetails).
HR(HddingReiay)Area
TheHRareaisusedtostore/manipulatevariouskindsofdataandcanbe
accessedeitherbywordorbybit.WordaddressesrangefromHROO
throughHR99;bitaddresses,fromHROOOOthroughHR9915.HRbitscan
beusedinanyorderrequiredandcanbeprogrammedasoftenasrequired、
TheHRarearetainsstatuswhenthesystemoperatingmodeischangedor
PCoperationisstopped,buttheC20HB-TShasacapacltorbackup,nota
batterybackup,sotheHRarearetainsstatusforonlysminuteswhenpOwer
isinterrupted.SincetheHRareastatusisn'treliablewhenthePChasbeen
offforsminutesormore,theHRareamustbeinitializedwhenthePCis
tumedonifHRareadataisrequiredintheprogram.
HRbitsalsohavevariousspecialapplications,suchascreatinglatchingre-
layswiththeKeepinstructionandformingself-holdingoutputs.Theseare
discussedinSection4レVritingan(〃…hteringProgramsandSectわnslnstrLノぴ
tionSet.
3・7
3・8
TC(TEmer/C◎unter)Area
TheTCareaisusedtocreateandprogramtimersandcountersandholds
theCompleti加flags,setvalues(SV),andpresentvalues(PV)foralltimers
andcounters.AlleftheseareaccessedthroughＴCnumbersrangingfrom
TCOOOthroughTCsM.EachTCnumberisdefinedaseitheratimeror
counterusingoneofthefollowinginstructions:TIM,TIMH(15),CNT,or
CNTR(12).NoprefixisrequiredwbenusingaTCnumberinatimeror
COUnterinStrUCtiOn.
OnceaTCnumberhasbeendefinedusingoneoftheseinstructions,itcan-
notberedefinedelsewhereintheprogrameitherusingthesameer-adiffer-
entinstruction.IfthesameTCnumberisdefinedinmorethanoneofthese
instructionsorinthesameinstructiontWice,anerrorwillbegeneratedduring
theprogramcheck.TherearenorestrictionsontheorderinwhichTCnum-
berscanbeused.
TheTCarearetainstheSVsofbothtimersandcountersduringpowerinter・
ruptions.ThePVsoftimersareresetwhenPCoperationisbegunandwhen
resetininterlockedprogramsections.ThePVsofcountersarenotresetat
thesetimes.
NoteUsethefirst16TCnumbers(TCOOOthroughTCO15)forTIMH{15)when
thecycletimeislongerthan10ms.Thehigh-speedtimermightnotcount
accuratelyifhigherTCnumbersareused,becausethehigherTCnumbers
donotgenerateinterrupts.
LR(LirlkRelay)Area
TheLRareaisusedasacommondataareabyPCsthatsupportaPCLink
System,buttheC20HB-TSdoesnotsupportthePCLinkSystem,sotheLR
areaisavailableforuseintheprogramaswerkwordsandbits.
TheLRareaisaccessibIeeitherbybitorbyword.LRareawordaddresses
rangefromLROOtoLR63;しRareabitaddresses,fromLROOOOto
LR6315.
LRareadataisnotretainedwhenthepowerisinterrupted,whenthePCis
changedtoPROGRAMmode,orwhenitisresetinaninterlockedprogram
section.
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3・9
TR(Temp◎raryReiay)Area
TheＴRareaprovideseightbitsthatareusedoniywiththeLDandOUTin'
structionstoenablecertaintypesofbranchingladderdiagrampregramming.
ＴheuseofTRbitsisdescribedinSection4E!VritingandEntθringPrOgrams.
TRaddressesrangefromTROthoughTR7.Eiachofthesebitscanbeused
asmanytimesasrequiredandinanyorderrequiredasIongasthesameTR
bitisnotusedtWiceinthesameinstructionbbck.
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4・1
BasicPr◎cedure
Thereareseveralbasicstepsinvolvedlnwritingaprogram.Sheetsthatcan
becopiedtoaidinprogrammingareprovidedinAρpθndixBWordメtSsign・
ment月`eco/rdingSheθtsandAPPθndixCProgramCodingSheet.
了,2,3。..1.Obtainalistofalll!Odevicesandthel!OpOintsthathavebeenassigned
tothemandprepareatablethatshowsthel/ObitallocatedteeachI!O
device.
2.lfthePChasanyUnitsthatareallocatedwordsindataareasOtherthan
thelRareaorareallocated旧wordsinwhichthefunctionofeachbitis
specifiedbytheUnit,preparesimilartablestoshowwhatwordsareused
forwhichUnitsandwhatfunctionisservedbyeachbitwithinthewords.
3.Determinewhatwordsareavailableforworkbitsandprepareatablein
whichyOucanallOCatetheSeaSyOUUSethem.
4.AlsopreparetablesofTCnumbersandjumpnumberssothatyoucan
allocatetheseasyouusethem.Remember,thefunctionofaTCnumber
canbedefinedonlyoncewithintheprogram;jumpnumbersOlthrough
99canbeusedonlyonceeach.(TCnumbersaredescribedin58Timer
andCo(ノnterlnstructions;jumpnumbersaredescribedlaterinthissec-
tion.)
5.Drawtheladderdiagram.
6.lnputtheprogramintotheCPU.WhenusingtheProgrammingConsole,
thisw川invelveconvertingtheprogramtomnemonicform.
7.Checktheprogramfersyntaxerrorsandoorrectthese.
8.Executetheprogramtocheckforexecutionerrorsandcorrectthese.
9.AftertheentireControlSystemhasbeeninstaliedandisreadyfOruse,
executetheprogramandfinetuneitifrequired.
10.Backuptheprogram.
Thebasicsofladder-diagramprogrammingandconversiontomnemonic
codearedescribedin4-3BasicLaddθrDiagrams.Preparingforandinput-
tingtheprogramviatheProgrammingConsolearedescribedin4-4ThePro・
grammingConso'θthrough4-6tnputting,Mod'fr/η9,aηdCheckingtt?ePro-
gram.TherestofSection4coversmoreadvancedprogramming,program-
mingPrecautions,andprogramexecutbn.AllspecialapPlicationinstructions
arecoveredinSθαわnslnstructionSθt.DebuggingisdesCribedinSeCtわη7
Dθ加99ingandExθcution.・Sectわη9TroubieshoOtingatsoprovideSinforma-
tionrequiredfordebugging.
4・2
Enstructi◎ltTermfin'◎1◎gy
TherearebasicallytWotypesofinstructionsusedinladder-hdiagrampro-
grammlng:
1,2,3。。。
1.lnstructionsthatcorrespondtotheconditionsontheladderdiagramand
areusedininstructionformonlywhenconvertingaprogramtomne-
moniccode.
2.lnstructionsthatareusedontherightsideofthe}adderdiagramandare
executedaccordingtothecondition$ontheinstru(辻ionlinesIeadingto
them.
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Mostinstructionshaveatleastoneormoreoperandsassociatedwiththem.
Operandsindicateorprovidethedataonwhichaninstructi加istobeper-
formed.Thesearesometimesinputastheactualnumericva|ues,butare
usuailytheaddressesofdataareawordsorbitsthatcontajnthedatatobe
used.Forinstance,aMOVEinstructionthathasIROOOdesignatedasthe
sourceoperandwillmovethecontentsofIROOOtosomeotherlocation.The
etheriocationisalsodesignatedasanoperand.Abitwhoseaddressisdes-
ignatedasanoperandiscaliedanoperandbit;awordwhoseaddressis
designatedasanoperandiscalledanoperandword.lftheactualvalueis
enteredasaconstant,itisprecededby#toindicatethatitisnotanaddress.
OthertermsusedindescribinginstructiensareintroducedinSedわη5'n-
structionSet.
4・3
LadderDiagrams
Aladderdiagramconsistsofoneiinerunningdowntheleftsidewithjines
branchingofftotheright.Thelineontheleftiscalledthebusbar;the
branchinglines,instructionlinesorrungs.Alongtheinstructionlinesare
placedcondit泊nsthatIeadtootherinstructionsontherightside.TheIogical
combinationsoftheseconditionsdeterminewhenandhowtheinstruCtionsat
therightareexecuted.Aladderdiagramisshownbelow.
oeOOOO6315
OOOO1
25208   HRO109  LR25◎3         244◎0          2440∫                  
                                                                        ll・甜蜘1
¶      ll      荘00501 005〔〕2        カF     ,,      llO◎503        00504   1       
                                                                        
                ナr     カF     、      r       ナr     井              
00i◎00000200003HROO50◎0007TIMOOILRO515
OOOlO
ooo11
1ナF・  ・ll才F茄21001210028γ  '1)
        一一→ドー1210◎521◎◎7        
        ♪r士F  
　　　
H
◎0405
1ns!r岨ion
Asshowninthediagramabove,instructionlinescanbranchapartandthey
canjoinbacktogether.Theverticalpairsoflinesarecalledconditions.Con-
ditionswithoutdiagonallinesthroughthemarecallednormallyopencondi-
tionsandcorrespondtoaLOAD,AND,orORinstruction.Theconditionswith
diagonailinesthroughthemarecaliednermailyclosedconditionsandcorre・
spondtoaLOADNOT,ANDNOT,orORNOTinstruction.●「henumber
aboveeachcor】ditionindicatestheoperandbitfortheinstructioR.ltisthe
statusofthebitassociatedwitheachconditionthatdeterminestheexecution
conditionforfoliowinginstructions.Thewaytheoperationofeachofthein-
structionscorrespondstoaconditbnisdescribedbelow.Beforeweconsider
these,however,therearesomebasictermsthatmustbeexplained.
NoteWhendisplayingIadderdiagramswithaFIT,orLSS,asecondbusbarwillbe
shownontherightsideoftheladderdiagramandw‖lbeconnectedtoall
instrvctionsontherightside.Thisdoesnotchangetheladder-diagrampro-
graminanyfunctionaisense.Noconditionscanbeplacedbetweenthein-
structionsontherightsideandtherightbusbar,i.e.,a‖instructionsorlthe
rightmustbeconnecteddirectlytotherightbusbar.RefertotheFlアorLSS
Operationルfanua/fordetailS.
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4・3・1Basic「『b『ms
Normally◎penand
NormalEyCl◎sed
CORditions
EachconditioninaIadderdiagramiseitherONorOFFdependingonthe
statusoftheoperandbitthathasbeenassignedtoit,Anormajlyopencondi-
tionisONiftheoperandbitisON;OFFiftheeperandbitisOFF.Anormally
closedconditionisONiftheoperandbitisOFF;OFFiftheoperandbitis
ON.Generallyspeaking,youuseanormallyepenconditionwhenyouwant
somethingtohappenwhenabitisON,andanormallyclesedconditionwhen
youwantsomethingtohapPenwhenabitisOFF.
Normallyopen
condition
N◎rmallydosed
condition
lnstructionisexecuted
whenIRoooooisON.
lnstructionisexecuted
whenIRoooooisOFF.
ExecutionConditions
OperandBits
LogicBlocks
Inladderdiagramprogramming,thelogicaicombination◎fONandOFFcon-
ditlonsbeforeaninstructiondeterminesthecompoundconditionunderwhich
theinstructionisexecuted.Thiscondition,whichiseitherONorOFF,is
calledtheexecutioncondit氾nfortheinstruction.A‖instructionsotherthan
しOADinstructionshaveexecutionconditi◎ns.
Theoperandsdesignatedforanyoftheladderinstructionscanbeanybitin
theIR,SR,HR,AR,LR,orＴCareas.Ｔhismeansthattheconditionsina
ladderdiagramcanbedeteminedbyl/Obits,flags,workbits,timers/count-
ers,etc.LOADandOUTPUTinstructionscanalsouseTRareabits,butthey
dosoonlyinspecialapPlications.Referto4-6-7BranchingInstructionLines
fordetails.
Thewaythatconditionscorrespondtowhatinstructionsisdeterminedbythe
relationshipbetWeentheconditionswithintheinstructionlinesthatconnect
them.Anygroupofconditionsthatgotogethertocreateaiogicresultis
caliedaIogicblock,Althoughladderdiagramscanbewrittenwithoutactually
ana|yzingindividuallogicblocks,understandinglogicblocksisnecessaryfor
efficientprogrammingandisessentialwhenprogramsaretobeinputinmne-
moniccode.
4・3・2Mnem◎nicC◎de
↑heladderdiagramcannotbedirectlyinputintothePCviaaPrograrnming
Console;aFITorLSSisrequ|red.ToinputfromaProgrammingConsole,it
isnecessarytoconverttheladderdiagramtomnemoniccode.Themnemon-
iccodeprovidesexactlythesameinformationastheIadderdiagram,butina
formthatcanbetypeddirectlyintothePC.ActuailyyoucanprogramdireCtly
inmnemoniccode,althoughitinnotrecommendedforbeginnersorforcom-
plexprograms.Also,regardlessoftheProgrammingDeviceused,thepro-
gramisinputinmnemonicform,makingitimportanttovnderstandmnemon-
iccode.
BecauseoftheimportanceoftheProgrammingConsoleasaperipheralde-
viceandbecauseoftheimportanceofmnemoniccodeincompieteunder-
standingofaprkgram,wewillintroduceanddescribethemnemoniccode
alongwiththeIadderdiagram.Remernber,youwillnotneedtousethemne・
monicc◎deifyouareinputtingviaaFITorしSS(althoughyoucanuseitwith
thesedevicestoo,ifyouprefer).
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ProgramMemoryStruc祖re
TheprogramisinputintoaddressesinProgramMemory.AddressesinPro-
gramMemoryareslightlydifferenttothoseinothermemoryareasbecause
eachaddressdoesnotnecessarilyholdthesamearnountぴdata.Rather,
eachaddressholdsoneinstructionanda‖ofthedefinersandoperands{de-
scribedinmoredetaillater)requiredforthatinstruction.Becausesomein・
structionsrequirenooperands,whileothersrequireuptothreeoperands,
ProgramMemoryaddressescanbefromonetofourwordsbng.
ProgramMemoryaddressesstartatOOOOOandrununtilthecapacityofPro・
gramMemoryhasbeenexhausted.Thefirstwordateachaddressde頂nes
theinstruction.'AnydefinerSuSedbytheinStructionarealsocontainedinthe
firstword.Also,ifaninstructionrequiresonlyasinglebitoperand(withno
definer),thebitoperandisalsoprogrammedonthesamelineastheinstruc-
tion.Therestofthewordsrequiredbyaninstructioncontaintheoperands
thatspecifywhatdataistobeused.Whenoonvertingtomnemoniccode,aH
butiadderdiagraminstruct泊nsarewritteninthesameform,onewordtoa
目ne,justastheyappearintheladderdiagramsymbols.Anexampleofmne-
moniccodeisshownbelow.
Address lnstruction     Operands
00000   LD      HROOO1
00001   AND     OOOO1
00002   OR      OOOO2
00003   LDNOT   00100
OOOO4   AND     OO101
00005   ANDLD   OOlO2
00006   MOV(21) 
                OOO
                DMOOOO
00007   CMP(20) 
                DMOOOO
                HROO
00008   LD      25505
00009   OUT     00501
00010   MOV(21) 
                DMOOOO
                DMO500
00011   DlFU{13)        00502
00012   AND     00005
00013   OUT     00503
Theaddressandinstructioncolumnsofthemnemoniccodetablearefilledin
fortheinstructionwordonly.Foradditionaldatalines,theIefttwocolumns
areleftblank.lftheinstructbnrequiresnodefinerorbitoperand,theoper-
andcolumnisleftblankforfirstiine.ltisagoodideatocrossthroughany
blankdatacolumn$paces(forallinstructionwordsthatdonotrequiredata)
sothatthedatacolumncanbequickiyscannedtoseeげanyaddresseshave
beenleftout.
Whenprogramming,addressesareautomaticallydisplayedanddonethave
tobeinputunlessforsomereasonadifferentlocationisdesirediorthein-
struction・Whenconvertingtomnemeniccode,itisbesttostartatProgram
MemoryaddressOOOOOunlessthereisaspecificreasonforstartingelse-
where.
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4・4
ThePr◎grammingC◎ns◎Re
C200H■PRO27■E
P『ogrammingConsole
Onceaprogramhasbeenwritten,itmustbeinputintothePC.Thiscanbe
doneingraphic(ladderdiagram)formusingaFITorLSS.Themostc◎mmon
wayofinputtingaprogram,however,isthroughaPregrammingConsoleus・
ingmnemoniccode.ThissectiondescribestheProgrammingConsoleand
theoperationnecessarytoprepareforprograminput.Referto4・61nρutting,
Modilying,andCheckingtheProgramfordetailsonactualproceduresfor
inputtingtheprogramintomemory.
DependingonthemodelofPregrammingConsoleused,itiseithercon・
neCtedtotheCPUviaaProgrammingConsoleAdapterandConneCtingCa-
bleoritismounteddirectlytotheCPU.
ThefollowingdiagramshowsthemaincompOnentsoftheC200H-PRO27-E
ProgrammingConsole.
LCDDisplay
Displaysprogram
monit◎ringinform
ModeSwitch
SetsthePC's
mode.
KeyboardKeys
ShiftKey
Specifiesakey'ssecond
fUnction.
C250HLePRO31・TS
PregrammingConsole
ThefollowingdiagramshowsthemaincomponentsoftheC250HL-
PRO31-TSProgrammingConsole.
　
LCDDisplay
Displaysprogramming
monitoringinformation.
ModeSwitch
SetsthePC'sope
mode.
KeyboardKeys
EEPROMSecket
AnEPROMchipcaabein・
sertedinthissocket.Referto
7-3C250HL-P月eo37-Ti∋
PAOんタWriterOperationsfor
details。
ShiftKey
Specifiesakey'ssecond
function.
50
---------------------[End of Page 5352]---------------------



TheProgrammingConsole
Section44
4・4・1TheKeyboard
White:NumericKeys
Red:CしRKey
Yellow:OperationKeys
Gray:lnStructionandData
A『eaKeys
ThekeyboardoftheProgrammingConsoleisfunctionallydMdedbykey
COIOrintOthefOllOwingfOurareaS=
Thetenwhitekeysareusedtoinputnumericprogramdatasuchasprogram
addresses,dataareaaddresses,andoperandvalues.Thenumerickeysare
alsousedincombinationwiththefunctionkey(FUN)toenterinstructions
withfunctioncodes.
TheCLRkeyclearsthedisplayandcancelscurrentProgrammingConsele
operations.ltisalsousedwhenyoukeyinthepasswordatthebeginningof
programmingoperations.AnyProgrammingCensoleoperationcanbecan-
celledbypressingtheCLRkey,althoughtheCLRkeymayhavetobe
pressedtWoorthreetimestocanceltheoperationandclearthedisplay.
Theyelbwkeysareusedforwritingandcorrectingprograms.Detailedex-
planationsoftheirfunctionsaregivenlaterinthissection.
ExceptfortheSHIFＴkeyontheupperright,thegraykeysareusedtoinput
instructionsanddesignatedataareaprefixeswheninputtingorchanginga
program.TheSHIFTkeyissimilartotheshiftkeyofatypewriter,andisused
toalterthefunctionofthenextkeypressed.(ltisnotnecessarytoholdthe
SHIFTkeydown;justpressitonceandthenpressthekeytobeusedwith
it.〉
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Section4・4
ThegraykeysotherthantheSHIFTkeyhaveeitherthemnemonicnameof
theinstructionortheabbreviationofthedataareawrittenonthem.Thefunc-
ti◎nsofthesekeysaredescribedbelow.
0巴㊥
田同割臼㊥臼
Pressedbefor白thefunctionc◎dewheninputtinganinstruCtion
viaitsfunCtioncode.
PressedtoenterSFT(theShiftRegisterinstruction}.
lnpute口herafterafunctioncodetodesignatethed廿feren輔ated
formofaninstructi◎norafteraiadderinstructiont◎designate
aninversecondition.
PressedtoenterAND(theANDinstruction)orusedwithNOT
t◎enterANDNOT.
Pressedt◎enterOR(theORhstructbn)orusedw口hNOTto
enterORNOτ
PressedtoenterCNT(theCou情erinstruction)ortodesignate
aTCnumberthathasalreadybeendefi舵dasacounter.
PressedtoenterLD(theLoadinstruction)orusedwithNσ『to
enterLDNO工Alsopressedtoindicateaninputb託.
PressedtoenterOUT(theOutputinstruction)orusedwith
NOTtoenterOUTNOT.Alsopressedtoindicateanoutputbit.
PressedtoenterTIM(the1]merinstruction)ortodesignatea
TCnvmberthathasalreadybeendefinedasatimer.
PressedbeforedesignatinganaddressintheTRarea.
PressedbeforedesignatinganaddressintheLRarea.
Pressedヒ!eforedesignatinganaddressintheHRarea.
PressedbeforedesignatinganaddressintheARarea.
PressedbeforedesignatinganaddressintheDMarea.
PressedbeforedesignatinganindireCtDMaddress.
Pressedbeforedesignatingawordaddress.
Pressedbeforedesignatinganoperandasaconstant.
Pressedbeforedesignatingabitaddress.
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4・'4・2PCM◎des
TheProgrammingConsoleisequippedwithaswitchtocontrolthePCmode.
T()selectoneofthethreeoperatingmodes-RUN,MONiTOR,orPRO-
GRAM-usethemodeswitch.ThemodethatyouselectwillCieterminePC
operationaswellastheproceduresthatarepossiblefromtheProgramming
Console.
RUNmedeisthemodeusedfornormalprogramexecutien.Whentheswitch
issettoRUNandtheSTARTinputontheCPUPowerSupplyUnitisON,the
CPUwillbeginexecutingtheprogramaccordingtotheprogramwritteninitS
ProgramMemory.AlthoughmonitoringPCoperationfromtheProgramming
ConsoleispossibleinRUNmode,nodatainanyefthememoryareascan
beinputorehanged.
MONITORmodeallowsyoutovisualiymonitorin-progressprogramexecu-
tionwhilecontroliingl/Ostatus,changingPV(presentvalues)orSV(setvaト
ues),etc.inMOMＴORmode,1/Oprocessingishandledinthesamewayas
inRUNmode.MONITORmodeisgenerallyusedfortrialsystemoperation
andfinalprogramadjustments.
lnPROGRAMmode,thePCdoesnotexecutetheprogram.PROGRAM
modeisforcreatingandchangingprograms,clearingmemoryareas,and
registeringandchangingthel/Otable.AspecialDebugoperationisalso
availablewithinPROGRAMmodethatenablescheckingaprog『amforcor-
reCtexecutionbeforetrialoperationofthesyStem,
△DANGER!
DonotIeavetheProgrammingConsoleconnectedtethePCbyanextension
cablewheninRUNmode.Noiseenteringviatheextensioncablecanenterthe
PC,affectingtheprogramandthusthecontrolledsystem.
ModeChanges
WhenthePCisturnedon,theinitialoperatingmodeisaffeCtedbyanyPe-
ripheralDeviceconnectedormountedtotheCPUaswellasbydesignations
madeinDMO900asshowninthefollowingtable:
Se廿inginDMO900,bitsO8to15      CPUconnector    Initialoperatingmode
SettostartinmodesetonPr◎grammhgConsolemodeswitch       Nothingconnected        RUN/CONSOLE…mode
        ProgrammingConso』mounted       ModesetonmodeswachandCONSOLEmode
        Periρhera川nte㎡aceUnitmounted PROGRAMICONSOLEmode
Settocontinuem◎dePCwasinwhenlastturnedoff      Nothingconnected        ModethePCwashwhenturned◎ff.
        ProgrammingConsolemounted       
        Periphera川rlterfaceUnitmounted 
Sett◎startinmodesetinbRsOOtoO7』ofDMO900       Nothingconnected        ModesetinbksOOtoO70fDMO900
        ProgrammingConsolemounted       
        Periphera日nterfaceUnitmounted  
△DANGER!
lfthePCpowersupplyisalreadytumedonwhenaPeripheralDeviceisat-
tachedtothePC,thePCwillstayinthesamemodeitwasinbeforethePe-
ripheralDevicewasattached.Themodecanbechangedwiththemode
switchontheProgrammingConsoIeoncethepasswordhasbeenentered.
ThemodewillnotchangewhenaperipheraldeviceisremovedfromthePC
afterPCpoweristurnedon.
AiwaysconfirmthattheProgrammingConsoleisinPROGRAMmodewhen
turningonthePCwithaProgrammingConsoleconnectedunlessanothermode
isdesiredforaspecificpurpose.IftheProgrammingConsoleisinRUNmode
whenPCpoweristurnedon,anyprograminProgramMemorywillbeexecuted,
possiblycausingaPC-controlledsystemtobeginoperation、
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4緬5
Preparati◎nf◎r◎perati◎n
ThissectiondescribestheproceduresrequiredtobeginProgrammingCon-
soleoperation.Theseincludepasswordentry,clearingmemory,errormes-
sageclearing,andI/Otableoperations。1/Otableeperationsarealsoneces-
saryatothertimes,e.g.,whenchangesaretobemadeinUnitsusedinthe
PCconfiguration.
Thefollowingsequenceofoperationsmustbeperformedbeforebeginning
initialprograminput.
7,2,3...S.ConfirmthatallwiringforthePChasbeeninstalledandcheckedprop-
erly.
2.Con桁mthataCPU'swrite-enableswitchisON.
3.ConnectthePregrammingConsoletothePC.MakesurethatthePro-
grammlngConsoleissecurelyconnectedormountedtotheCPU;im-
properconnectionmayinhibitoperation.
4.SetthemodeswitchtoPROGRAMmode.
5.ＴurnonPCpower.
6.Enterthepassword.
7.Clearmemory.
Eachoftheseoperationsfromenteringthepasswordonisdescribedindetail
inthefollowingsubsections.AlioperationsshouldbedoneinPROGRAM
modeunlesSOtherwisenOted.
4・5・1EnteringthePassword
TogainaccesstothePC'sprogrammingfunctions,youmustfirstenterthe
password.Thepasswordpreventsunauthorizedaccesstotheprogram.
ThePCpromptsyouforapasswordwhenPCpoweristurnedorlor,ifPC
powerisalreadyon,aftertheProgrammingConsolehasbeenconnectedto
thePC・Togainaccesstothesystemwhenthe"Password!"messageap-
pears,pressCLRandthenMONTR.ThenpressCLRtoclearthedisplay.
lftheProgrammingConsoleisconnectedtothePCwhenPCpowerisal-
readyon,thefirstdisplaybelowwillindicatethemodethePCwasinbefore
theProgrammingConsoiewasconnected.EnsurethatthePCiSiRPRO・・
GRAMmodebeforeyouenterthepassword.Whenthepasswordisen-
tered,thePCwilishifttothemodesetenthemodeswitch,causingPCop-
erationtobeginifthemodeissettoRUNorMONITOR.Themodecanbe
changedtoRUNorMONITORwiththemodeswitchafterenteringthepass-
word.
lndicatesthemodesetbythem◎deselectorswitch.
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Beeper8.lmmediatelyafterthepasswordisinputoranytimeimmediatelyafterthe
modehasbeenchanged,SHIFTandthenthelkeycanbepressedtoturn
onandoffthebeeperthatsoundswhenProgrammingConsolekeysare
pressed.lfBZisdisplayedintheupperrightcorner,thebeeperisoperative.
lfBZisnotdisplayed,thebeeperisnotoperative.
ThisbeeperalsowillalsosoundwheneveranerroroccursduringPCopera-
tion・Beeperoperationforerrorsisnotaffectedbytheabovesetting.
4・5・2CgearingMem◎ry
UsingtheMemoryCiearoperationitispossibletoclearallorpartofthePro-
gramMemory,andtheIR,HR,AR,DMandTCareas.Unlessotherwise
specified,theclearoperationwillclearalloftheabovememoryareas,pro-
videdthattheCPU'swrite-enableswitchisON.lfthewrite-enableswitchis
OFF,ProgramMemoryandDMlOOOthroughDM1999willnotbecleared.
(ThesystemDMareas,DMO900toDMO999andDM19eOtoDMl999,will
notbeclearedinanycircumStances.}
Beforebeginningtoprogrammingforthefirsttimeorwheninsta‖inganew
program,allareasshouldnormallybecleared.Beforeclearingmemory,
checktoseewhetherthereisalreadyaprogramloaded.lfthereisone,de-
terminewhetheritjsonethatyouneed.lfyoudoneedtheprogram,clear
onlythememoryareasthatyoudonotneed.Checktheexistingprogram
withtheprogramcheckkeysequencebeforeusingit.Th《⊇checksequenceis
providedlaterinthissection.Furtherdebuggingmethodsareprovidedin
SeCtiOn7PrOgramDebuggingandExeCUtiOn.TOCIearallmemOryareaS
pressCLRuntilallzerosaredisplayed,andtheninputthekeystrokesgiven
inthetopiineofthefollowingkeysequence.Thebranchlinesshowninthe
sequenceareusedonlywhenperformingapartialmemoryclear,whichis
describedbelow.
.MemorycanbeclearedinPROGRAMmodeonly.
KeySequence
'、㎝」∠       －PL肝  －NOT           －RεC          「                              {       
        鋼SE「」」      鋼」    一      RES日「LJ               ◆IAddreSS]→{                  ●▲    日o欄L  
BothARandHRa「easTCareaDMarea                                                                                   ProgramMemorydearedfromdesignatedaddress.r--Retainedifpress::一■一'
                                                ●      HR」」{C甘「」  ●      匂一●●                
                                                ●●    」-OML」        ●                      
55
---------------------[End of Page 5357]---------------------



PreparatioηforOperation
Secti◎n4・5
AIICIea『
Thefollowingprocedureisusedtoclearmemorycompletely.
回国
閨
CentinuepresSing
廿)eCLRkeyoncefor
eachθrrormessage
until脚00◎00賃appears
onthedisplay.
AIIclea『
PaHialClea『
ItispossibletoretainthedatainspecifiedareasorpartoftheProgram
Memory.ToretainthedataintheHRandAR,ＴC,and/orDMareas,press
theappropriatekeyafterenteringREC!RESET.HRispressedtodesignate
boththeHRandARareas.Inotherwords,speciiyingthatHRistobere-
tainedwillensurethatARisretainedalso.lfnotspecifiedforretention,b◎th
areaswillbecleared.CNTisusedfortheentireTCarea.Thedisplaywill
shewthoseareasthatwillbecleared.
ltisalsopossibletoretajnaportionoftheProgramMemoryfromthebegin・
ningtoaspecifiedaddress.Afterdesignatingthedataareastoberetained,
specifythefirstProgramMemoryaddresstobecleared.Forexample,to
leaveaddressesOOOOOtoOOI22untouched,buttoclearaddressesfrom
OO123totheendofProgramMeMory,inputOO123.
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ToieavetheTCareaunclearedandretainingProgramMemoryaddresses
OOOOOthroughOO122,inputasfollows:
園
圃
o〔ヨEヨ
4・5・3ClearingErrorMessages
Anyerrormessagesrecordedinmemoryshouldbecleared.ltisassumed
herethatthecausesofanyoftheerrorstorwhicherrormessagesappear
havealreadybeentakencareof.lfthebeepersoundswhenanattemptis
madetoclearanerrormessage,eliminatethecauseoftheerror,andthen
CleartheerrormesSage(refertoSθC施η9Trouわ∫θsわOoting).
Todisplayanyrecordederrormessages,pressCLR,FUN,andthen
MONTR.Thefirstmessagewillappear.PressingMONTRagainwillclearthe
presentrnessage帥ddisplaythenexterrormessage.Continuepressing
MONTRunt‖a‖messageshavebeencleared.
Althougherrormessagescanbeaccessedinanymode,theycanbecleared
oniyinPROGRAMmode.
KeySequence
殴…迎
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4囲6
Enputting,M◎difying,andCheckingthePr◎gram
Onceaprogramiswritteninmnemoniccode,itcanbeinputdireCtlyintothe
PCfromaProgrammingConsole.MnemoniccodeiskeyedintoProgram
MemoryaddressesfromtheProgrammingConsole.Checkingtheprogram
involvesasyntaxchecktoseethatthepr◎gramhasbeenwrittenaccording
tosyntaxrules・oncesyntaxerrorsarecorrected,atrialexecutioncanbegin
and,finally,correctionunderactualoperatingconditionscanbemade.
Theoperationsrequiredtoinputaprogramareexplainedbelow.Operations
tormdifyprogramsthatalreadyexistinmemoryarealsoprovidedinthis
section,aswellastheproceduretoobtainthecurrentcycletime.
Beforestartingtoinputaprogram,checktoseewhetherthereisaprogram
alreadyloaded.IfthereisaprogramalreadyIoadedthatyoudonotneed,
ciearitfirstusingtheprogrammemoryclearkeysequence,theninputthe
newpregram.lfyeuneedthepreviousprogram,besuretocheckitwiththe
programcheckkeysequenceandcorreCtitasrequired.Furtherdebugging
methodsareprovidedinSection7Debt/99ingandExθcution.
4・6・1SettingandReadingfr◎mProgramMem◎ryAddress
Wheninputtingaprogramforthefirsttime,itisgenerallywrittentoPrOgram
MemorystartingfromaddressOOOOO.Becausethisaddressappearswhen
thedisplayiscleared,itisnotnecessarytospecifyit.
WheninputtingaprogramstartingfromotherthanOOOOOortoreadormedify
aprogramthatalreadyexistsinmemory,thedesiredaddressmustbedesig-
nated.Todesignateanaddress,pressCLRandtheninputthedesiredad・
dress.Leadingzerosoftheaddressneednotbeinput,i.e.,whenspecifying
anaddresssuchasOOO53youneedtoenteronly53,Thecontentsofthe
designatedaddresswilinotbedispiayeduntilthedownkeyispressed.
Oncethedownkeyhasbeenpressedtodisplaythecontentsofthedesig-
natedaddress,theupanddownkeyscanbeusedtoscrollthroughProgram
Memory.Eachtimeoneofthesekeysispressed,thenextorpreviousword
inProgramMemorywillbedisplayed.
lfProgramMemoryisreadinRUNorMONITORmode,theON/OFFstatus
ofanydisplayedbitwillalsobeshown.
KeySequence
巨ト仏dd鴫
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ExamPle
IfthefollowingmnemoniccodehasalreadybeeninputintoProgramMemory,
thekeyinputsbelowwouldproducethedisplaysshown.
Eヨ〔三〕巨1
Address lnslroc鮪on     Oper加ds
OO200   LD      00000
00201   AND     o◎oo1
00202   TlM     000
                #0123
00203   LD      00100
4・6・2Entering◎rEditingPr◎grams
ProgramscanbeenteredoreditedonlyinPROGRAMmode.Thewrite-en-
ableswitchontheCPUmustalsobesettoON.
Thesameprocedureisusedtoeitherinputaprogramforthefirsttimeorto
editaprogramthatalreadyexists.lneithercase,thecurrentcontentsofPro-
gramMemoryisoverwritten,i.e.,ifthereisnopreviousprogram,the
NOP(00)jnstruction,whichwillbewrittenateveryaddress,willbeoverwrjt・
ten.
Toinputaprogram,justfollowthemnemoniccodethatwasproducedfrom
theiadderdiagram,ensuringthattheproperaddressissetbeforestarting,
Oncetheproperaddressisdisplayed,inputthefirstinstruCtionword,press
WRITENext,inputanyoperandsrequired,andpressWRITEaftereach,i.e.,
WRITEispressedattheendofeachlineofthemnemoniccode,When
WRITEispressed,thedesignatedinstructionwillbeenteredandthenext
displaywillappear.IftheinstructionrequirestWoormorewords,thenext
displayw川indicatethenextoperandrequiredandprovideadefaultvaluefor
it.lftheinstructionrequiresonlyoneword,thenextaddresswillbedis-
played.ContinueinputtingeachIineofthernnemoniccodeuntiltheentire
programhasbeenentered.
Wheninputtingnumericvaluesforoperands,itisnotnecessarytoinputIead-
ingzeros⊥eadingzerosarerequiredonlywheninputtingfunctioncodes
(seebelow).Whendesignatingoperands,besuretodesignatethedataarea
forallbutIRandSRaddressesbypressingthecorrespondingdataareakey,
andtodesignateeachconstantbypressingCONTノ#.CONＴ/#isnotrequired
forcounterortimerSVs(seebelow).TheARareaisdesignatedbypressing
SHIF↑andthenHR.TCnumbersasbitoperands(i.e.,completionflags)are
designatedbypressingeitherTIMorCNTbeforetheaddress,dependingon
whethertheTCnumberhasbeenusedtodefineatimeroracounter.Todes-
ignateanindirectDMaddress,pressCH/*beforetheaddress(pressingDM
isnotnecessaryforanindirectDMaddress).
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lnpu廿ingSVforCounters
and]「imers
DeSignatinglnStrUCtiOnS
△Caution
TheSV(setvalue)foratimerorcounterisgenerallyenteredasaconstant,
althoughinputtlngtheaddressofawordthatholdstheSVisalsopossible.
WheninputtinganSVasaconstant,CONT/#isnotrequired;justinputthe
numericvalueandpressWRITE.Todesignateaword,pressCLRandthen
inputthewordaddressasdescribedabove.
ThemostbasicinstructionsareinputusingtheProgrammingConselekeys
providedforthem.Allotherinstructionsareenteredusingfunctioncodes.
Thesefunctioncodesareaiwayswrittenaftertheinstruction'smnemonic.lf
nofunctioncodeisgiven,theresheuldbeaProgrammingConsolekeyfor
thatinstruction.
Todeslgnatethedifferentiatedformofaninstruction,pressNOTafterthe
functioncode.
Toinputaninstructionusingafunctioncode,settheaddress,pressFUN,
inputthefunctioncodeincludinganyleadingzeros,pressNOTifthedifferen・
tiatedformoftheinstructionisdesired,inputanybitoperandsordefiners
requiredontheinstructionline,andthenpressWRITE.
EnterfunctioncodeswithcareandbesuretopressSHIFTwhenrequired.
KeySequence
【Addressdisplayed]一【lnstructionwordl
●
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〔ヨ〔DO
巨〕〔コ
〔⊃〔ヨ〔口
㊥
o〔ヨ
Eヨ〔DO
Thefollowingprogramcanbeenteredusingthekeyinputsshownbelow.
Displayswillappearasindicated.
自自白自白
自白2自白
Address 1nstmction      Operands
00200   LD      00002
00201   TlM     ooo
                #0123
OO202   TlMH(15)        001
                #0500
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Er『O『Messages
Thefo}lowingerrormessagesmayappearwheninputtingaprogram.CorreCt
theerrorasindicatedandc加tinuewiththeinputoperatbn.Theasterisksin
thedisplaysshownbelowwillbereplacedwithnumericdata,normallyan
address,intheactualdisplay.
Message Causeandc◎rrection
****REPLR⑪卜書 Anattemptwasmadetowritetowrite・protectedEEPROM.8esurethewrae・enablesw詑ch(pin50ftheDIPswkch)issettoON.
**}㌍*F・F～O{ヨ0りER   TheinstructionatthelastaddressinrnemoryisnotNOP(00).Erasea‖umecessaryinstructionsattheendoftheprogramorusealargerMemo呼Unn.
***牢白[〕D}ξOLＬER    AnaddresswassetthatislargerthanthehighestmemoryinProgramMerwory.hputasmalleraddress
**オ¢*5ET[3RTFIE}～}考 Datahasbeeni叩utinthewrongfomatorbeyonddefhed‖m酋s,e.g.,ahexadecimalvabehasbeeninputf◎rBCD.Re-inputthedata.ThiserrorwillgenerateaFALSOOerror.
****1/ONO.ERR   Adataareaaddresshasbeendesignε柱edthatexceedsthelim‖ofthedataarea,e.g.,anaddressistoolarge.Confirmtherequirementsfortheinstrudbnandre-entertheaddress.
4・6・3Check拍gthePr◎gram
Onceaprogramhasbeenentered,itshouldbecheckedforsyntaxtobe
surethatnoprogrammingruieshavebeenviolated.Thischeckshouldalso
beperformediftheρrogramhasbeenchangedinanywaythatmightcreate
asyntaxerror.
Tochecktheprogram,inputthekeysequenceshownbelow.Thenumbers'
indicatethedesiredchecklevel(seebelow}.Whenthechecklevelisen・
tered,theprogramcheckwillstart.tfanerrorisdiscovered,thecheckw川
stopandadisplayindicatingtheerrorwillappear.PressSRCHtocontinue
thecheck.lfanerrorisnotfound,theprogramwillbecheckedthroughtothe
firstEND(Ol),withadisplayindicatingwheneach64instructionshavebeen
checked(e.g.,display荊oftheexampleafterthefollowingta回e).
CL、Rcanbepressedtocancelthecheckafterithasbeenstarted,andadis-
playlikedisplay#2,intheexampie,willappear.Whenthecheckhasreached
thefirstEND,adisplaylikedisplay#3w川appear.
AsyntaxcheckcanbeperformedonaprogramonlyinPROGRAMmode.
KeySequenee
－㎝」          {SRCH」」                       〔AoL'                  7　、SRCHL      ●
        ●                      一                      ●▲            
                                                                        
                                        '「                             
                                ●      81」'-c2」      ●                      
                                働                                      
…{iヨ=(・1)
Toabort
(O,1,2,Checklevets)
Ch㏄kLevelsandError
Messages
Threeleveisofprogramcheckingareavailable.Thedesiredlevelmustbe
designatedtoindicatethetypeoferrorsthataretobedetected.↑hefollow-
ingtableprovidestheerrortyp曾s,displays,andexplanationsofallsyntax
errors.CheckIevelOchecksf◎rlypeA,B,andCerrors;checklevel1,for
typeAandBerrors;andchecklevel2,fortypeAerrorsonly.
Theaddresswheretheerrorwasgeneratedwillalsobedisplayed.
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Manyofthefollowingerrorsareforinstructionsthathavenotyetbeende・
scribed.Referto4-7Coη放戊〃η9BitStatusorSectionslnstructionSe～for
detaiisOntheSe.
τype   Message MeanhgandapPropriateresponse
TypeA   つうつつつ■●■■●    Theprogramhasbeenlost.Re・entertheprogram.
        卜10EトlDIH三三TR       ThereisnoEND(01)intheprogram.WrReEND(01)atthefinaladdresshtheprogram.
        CIRCUITERR      Thenumberoflogicbbcksandlogicbbckinstructionsdoesnotagree,i.e.,eRherLDorLDNOＴhasbeenusedtostartalogicblockwhoseexecutioncond口ionhasnotbeenusedbyan◎therinstruction,oralogicblockinstructionhasbeenusedthatdoesnothavetherequirednumberofbgicblocks.Checkyourprogram.・
        LOCト』ERR      Aninstructionislnthewrongplaceintheprogram.Checkinstructbnrequiremgntsandcorrecttheprogram.
        [川PL   Thesamelumpnumberhasbeenusedtwice.Correcttheprograms◎thatthesamenumberisonlyusedonceforeach.(JumpnumberOOmaybeusedasoftenasrequired.)
        」『槽EUト』DEF[)       AJME(04)ismissingわraJMP(05).Correctthejumpnumberorinsert‡heproperJME(04).
        5TEPERR STEP(08)wahasectionnurnberandSTEP(08)w辻houtasectionnumberhavebeenusedcorrectly.CheckSTEP(08)programmingrequirementsandcorrecttheprogram.
TypeB   IL-ILCE『ミF～  lL(02)andILC(03)arenotusedinpairs・Correcttheprogramsothateach11_(02)hasaun{queILC(03}・Althoughthiserrormessagew川apPear話rllorethanoneIL(02)isusedwitりthesameILC(03),theprogramwillexecutedaswritten.Makesureyourprogram|swr耐enasdesiredbeforeproceeding.
        .JHP-Jト董EEF:F～       JMP(04)00andJME(05)00arenotusedinpairs.Althoughthiserrormessagewi‖appear『morethanoneJMP(04)00isusedwiththesameJMEi(05)00,theprogramwi‖beexecutedaswritten.Makesureyourpr◎gramiswrittenasdesiredbeforeproceeding.
TypeC   JHPUト{[XEF[)   JME(05)hasbeenusedwithnoJMP(04}withthesamelumpnumbeれAddaJMP〈04)硫hthesamenumberordeletetheJME{05)thatisnotbeingused,
NoteTheProgrammingConsoledoesnotcheckwhetheroutputbitsarecontrolled
bymorethanoneinstruction.ChecktheprogramfromtheLSSorFtTto
checkforduplicateoutputbits.
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Thefollowingexampleshowssomeofthedisplaysthatcanappearasare-
sultofaprogramcheck.
Haltsprogramcheck
Checkc◎ntinuesun創ENDO1
自2自白臼PRI[]日日CH}
Eト』[:il::Ei1::`t::2ロア};ξU::1
Whenerrorsare看◎und
Display#1
Display畿2
Dispiay#3
4・6・4DisplayingtheCycle「「ime
Oncetheprogramhasbeenclearedofsyntaxerrors,thecycletimeshould
bechecked.ThisispossibleonlyinRUNorMONITORmodewhilethepro-
gramisbeingexecuted.SeeSection6ProgramExecution7imingfordetails
onthecycletime.
Todisplaythecurrentaveragecycletime,pressCLRthenMONTR.Thetime
displayedbythisoperationisatypicalcycletime.Thedifferencesindis・
playedvaluesdependontheexecutionconditionsthatexistvvhenMONTRis
pressed.
Note"SCANTIME"isdisplayedinsteadofcycletime.
ExamPle
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4・・6・5Pr◎gramSearches
Theprogramcanbesearchedforoccurrencesofanydesignatedinstruction
ordataareaaddressusedinaninstruCtion.Searchescanbeperiormedfrom
anycurrentlydisplayedaddressorfromacleareddisplay.
Todesignateabitaddress,pressSHlFT,pressCONT/#,theninputthead・
dress,includinganydataareadesignationrequired,andpressSRCH.To
designateaninstruction,inputtheinstructionjustaswheninputhngthepro-
gramandpressSRCH:Onceanoccurrenceofaninstructionorbitaddress
hasbeenfound,anyadditionaloccurrencesofthesameinstructionorbitcan
befoundbypressingSRCHagain.SRCH'Gwilibedispiayedwhileasearch
tSmprogress.
Whenthefirstwordofamultiwordinstructionisdisplayedforasearchopera-
tion,theotherwordsoftheinstructioncanbedisplayedbypressingthedown
keybeforecontinuingthesearch.
IfProgramMemoryisreadinRUNorMONITORmode,theON/OFFstatus
ofanybitdisplayedwillalsobeshown.
KeySequence
                一      [lns加ctbn】                                    ●      ■      
                                                                &●[Address】唱         
'「co闘了                                                                       ●{'鋼SRCHLイ   ■
讃`」                                                                           
                                一白ト                          (AR)            
                ●                              ●                              
                                －HnL                                           
                        ●                              一→                    
                                                                                
                        r、SHIF『L              '、HRト                                 
                9                                                               
                                一                                              
                                '、TIMト                                                
                ●                              ●                              
                                －C酊「L'                                               
                ●                                                              
・・〔iヨ
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ExamPle=
InstructionSearch
国
〔コ〔i〕〔ヨ
巨〕〔⊃
ExamPle:
BitSearch
匡1留〔ヨ
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4・6・6insertingandDeletinggnstructi◎ns
lnPROGRAMmode,anyinstructionthatiscurrentlydisplayedcanbede・
letedOranotherinstructioncanbeinsertedbeforeit.Thesearenotpossible
inRUNorMOMTORrnodes.
Toinsertaninstruction,displaytheinstructionbeforewhichyouwantthenew
instructiontobeplaced,inputtheinstruCtionwordinthesamewayaswhen
inputtingaprograminitially,andthenpresslNSandthedownkey.lfother
wordsarerequiredfortheinstruction,inputtheseinthesamewayaswhen
inputtingtheprograminitially.
Todeleteaninstruction,displaytheinstructionwordoftheinstruCtiontobe
deletedandthenpressDELandtheupkey.AIIthewordsforthedesignated
instructionwillbedeleted.
△Cauti。n
Becarefulnottoinadvertentlydeleteinstructions;thereisnowaytorecover
themwithoutreinputtingthemcompletely.
KeySequences
!・ocateposition
躍罷瓢[1剛綱
instrtＬcdon
器麟
ExamPle
Whenaninstructionisinsertedordeleted,alladdressesinProgramMemory
followingtheoperationareadjustedautomaticallysothattherearenoblank
addressesornounaddressedinstructions.
Thefollowingmnemoniccodeshowsthechangesthatareachievedinapro-
gramthroughthekeysequencesanddisplaysshownbelow.
OriginalProgram
Address lnstruction     Operands
00000   LD      00100
00001   AND     00101
00002   LD      OO201
OOOO3   ANDNOT  00102
00004   ORLD    一
00005   AND     00103
00006   ANDNOT  ◎0104
OO◎07  OUT     0◎201
OOOO8   εND(01)        －
Bei◎reDeletion:
0010000101
→HlOO2前00102  垣』lI
¶井    
　ヨお
H
105     00104   oo201
        一→r   
Detgte
END{Ol}
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Thefolbwingkeyinputsanddisplaysshowtheprocedureforachievingthe
programchangesshownabove.
SnsertinganInStruCtion
〔ヨ〔IDEコ
〔⊃o〔ヨ
Findtheaddress
priortotheinser-
tionp◎int
ProgramAfterlnsertion
Address
OO◎00
00008
00009
lnsertthe
inst「uction
lnstruction
LD
AND
ANDNOT
ORLD
AND
Operands
OO100
eOlO4
00201
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DeletinganlnStruction
團
〔i〕〔iiD〔⊃
国
国
Rndtheinstrudlion
thatrequiresdeletion.
AddressSnstruction
OOOOOLD
OOOOl
OOOO2
00003
00004
00005
00006
00007
00008
AND
LD
ANDNOT
ORLD
AND
AND
OUT
END(Ol)
Confirmthatthisisthe
instructiontobedeleted.
Operends
OOlOO
OOIOI
oe203
00102
OO103
00105
0020f
4■6■7BranchingIRstructi◎nLines
WhenaninstructionlinebranchesintotWoormorelines,itissometimes
necessarytouseeitherinterlocksorＴRbitstomaintaintheexecutiOncondi-
tionthatexistedatabranchingpoint.ThisisbecauseinstructionEinesare
executedacrosstoaright-handinstructionbeforereturningtothebranching
pointtoexecuteinstructionsoneabranchline.lfaconditionexistsonanyof
theinstructieniinesafterthebranchingPoint,theexecutionconditioncould
changeduringthistimemakingproperexecutionimpossible.Thefoilowing
diagramsillustratethis,Inbothdiagrams,instructionlisexecutedbefore
returningtothebranchingpOintandmovingontothebranchlineleadingto
instruction2.
Branching
㎜0             ■pomt  
                        lnstructbn1
¶      `       }       
                00002   
                        lnstrUdion2
                ll      
DiagramA=CorrectOperation
8ranching
ocooopoint
OOOOf
lnstrUCtio「11
Address }nslruction     Operands
OOOOO   LD      ooooo
OOOO1   hs廿uction1     
OOOO2   AND     00002
OOOO3   lnstruction2    
噸
DiagramB=lnoorrectOperation
bnstrUCtion2
Address lnstrucUon      Oper即ds
OOOOO   LD      00000
OOOO1   AND     oooo1
OOOO2   lnstruction1    
00003   AND     00002
00004   lnstruction2    
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lf,asshownindiagramA,theexecutionconditionthatexistedatthebranch-
ingpointcannotbechangedbeforereturningtothebranchline(instructions
atthefarrightdonotchangetheexecutioncondition),thenthebranchlirle
willbeexecutedcorrectlyandnospecialprogrammingmeasureisrequired.
lf,asshownindiagramB,aconditionexistsbetWeenthebranchingpOint
andthelastinstructiononthetopinstructionIine,theexecutionconditionat
thebranchingpointandtheexecutionconditionaftercompletingthetopin-
structionlinewillsometimesbedifferent,makingitimpossibletoensurecor-
rectexecutionofthebranchline.
TherearetWomeansofprogrammingbranchingProgramstopreservethe
executioncondition.OneistouseTRbits;theother,touseinterlocks
(IL(02)/IL(03)).
TRBits
TheTRareaprevideseightbits,TROthroughTR7,thatcanbeusedtotem-
POrarilypreserveexecutionconditionsＬfaTRbitisplacedatabranching
point,thecurrentexecutionconditionwillbestoredatthedesignatedＴRbit.
Whenreturningtothebranchingpoint,theTRb|trestorestheexecutionsta-
tusthatwassavedwhenthebranchingpointwasfirstreachedinprogram
execution.
ＴhepreviousdiagramBcanbewrittenasshownbelowtoensurecorrect
execution.lnmnemoniccode,theexecutioncenditionisstoredatthe
branchingpointusingtheTRbitastheoperandoftheOUTPUTinstruction.
Thisexecutionconditionisthenrestoredafterexecutingtheright-handin-
structionbyusingthesameTRbitastheoperandofaLOADinstruction
_㊦
oooo1
㎜
lnstrUCtlon1
DiagramB:CorrectedUsingaTRbit
lnst「UCtion2
Address 1nstructbn      Operands
00000   LD      00000
oooo1   OUT     ＴRO
00002   AND     00001
0◎OO3  lnstrUC㊤n1     
OOOO4   LD      TRO
0◎005  AND     00002
0◎0◎6 lnstruc目on2    
lntermsofa(加alinstructionstheabovediagramwouldbeasfollows:The
statusoflROOOOOisloaded(aLOADinstruction)toestablishtheinitialex・
ecutioncondition.ThisexecutbnconditlonisthenoutputusinganOUTPUT
instructiontoTROtostoretheexecutionconditiorlatthebranchingpoint.
TheexecutionconditionisthenANDedwiththestatusofIROOOOIandin・
structionlisexecutedaccordingly.Theexecutionconditionthatwasstored
atthebranchingpointisthenre-loaded(aLOADinstructionwithTROasthe
operand),thisisANDedwiththestatusofIROOOO2,andinstruction2isex・
ecutedaccordingly.
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ThefollowingexampleshowsanapplicationusingtWoTRbits.
㊦
○
Address lnstruction     ◎perands
00000   LD      ooooo
00001   OUT     TRO
OOOO2   AND     o◎oo1
00003   OUT     TR1
00004   AND     ◎0002
00005   OUT     0◎500
00006   LD      TR1
00007   AND     ∞003
00008   OUT     00501
00009   山      TRO
OOOIO   AND     oooo4
00011   OUT     00502
00012   LD      TRO
00013   ANDNOT  00005
00014   OUT     O◎503
lnthisexample,TROandTRlareusedtostoretheexecutionconditionsat
thebranchingpoints.Afterexecutinginstruction1,theexecutiencondition
storedinTRlisloadedforanANDwiththestatusIROOOO3.Theexecution
conditionstoredinTReisIoadedtWice,thefirsttimeforanANDwiththe
statusofIROOOO4andthesecondtimeforanANDwiththeinverseofthe
statusofiROOOO5.
TRbitscanbeusedasmanytimesasrequiredaslongasthesameTRbitis
mtusedmorethanonceinthesameinstructionblock.Here,anewinstruc-
tionblockisbeguneachtimeexecutienreturnstothebusbar.If,inasingle
instructionblock,itisnecessarytohavemorethaneightbranchingpoints
thatrequiretheexecutionconditionbesaved,interlocks(whicharedesαibed
next)mustbeused,
Whendrawingaladderdiagram,becarefulnottouseTRbitSunlessneces-
sary.Oftenthenumberofinstructionsrequiredforaprogramcanbereduced
andeaseofunderstaBdingaprogramincreasedbyredrawingadiagramthat
wouldotherwiserequiredTRbits.lnbothofthefollowingpairsofdiagrams,
thebottomversionsrequirefewerinstructionsanddonotrequireTRbitS.ln
thefirstexample,thisisachievedbyreorganizingthepartsoftheinstruction
block=thebottomone,byseparatingthesecondOUTPUTinstructionand
usinganotherLOADinstructiontocreatetheproperexecutionconditionfor
it.
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NoteAlthoughsimplifyingprogramsisalwaysaconcern,theorderofexecutionof
instructionsissometimesimportant.Forexample,aMOVEinstruCtionmay
berequiredbeferetheexecutionofaBINARYADDinstructiontoplacethe
properdataintherequiredoperandword.Besurethatyouhaveconsidered
executionorderbeforereorganizingaprogramtosimplifyit.
㊦
F
㊦
F
－
NoteTRbitsareonlyusedwhenprogrammingusingmnemoniccode.Theyare
notnecessarywheninputtingladderdiagramsdirectly,asispossiblefroma
hostcomputerrunningLSS.Theabevelimitationsonthenumberofbranch-
ingpointsrequiringTRbits,andconsiderationsonmethodstoreducethe
numberofprogramminginstructions,stil|hold.
lnterlocks
Theproblemofstoringexecutionconditionsatbranchingpointscanalsebe
handledbyusingtheINTERLOCK(IL(02))andINTERLOCKCLEAR
(1しC(03))instructionstoeliminatethebranchingpointcompletelywhileallow-
ingaspecificexecutionconditbntocontrolagroupOfinStructions.TheIN-
TERLOCKandINTERLOCKCLEARinstructionsarealwaysusedtogether.
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WhenanINTERLOCKinstructionisplacedbeforeasectionofaladderpro-
gram,theexecutionconditionfortheINTERLOCKinstruCtionwillcontrolthe
executionofallinstructionuptothenextINTERLOCKCI_EARinstruction.lf
theexecutionconditjonfortheINTERLOCKinstructionisOFF,allright-hand
instructionsthroughthenextINTERLOCKCLEARinstructionwillbeex-
ecutedwithOFFexecutionconditionstoresettheentireseCtionoftheladder
diagram.
DiagramBonpage69canalsobecorreCtedwithaninterlock.Here,thecon-
ditionsleadinguptothebranchingpointareplacedonaninstructionlinefor
theINTE…RLOCKinstruction,allofiinesieadingfromthebranchingpOintare
writtenasseparateinstructionlines,andanotherinstructionlineisaddedfor
thelNTERLOCKCLEARinstruction.Noconditionsareallowedonthein・
structionlineforINTERLOCKCLEAR.NotethatneitherINTEiRLOCKnor
INTERLOCKCLEARrequlresanoperand.
－
Address lnstωction     Operands
OOOOO   LD      00000
00001   lL(02)  一
00002   LD      OO◎01
00003   lnstrudioM      
OOOO4   LD      000◎2
00005   lnstruction2    
00006   lLC(03} －
lfIROOOOOisONintherevisedversionofdiagramB,above,thestatusofIR
OOOOIandthatoflROOOO2woulddeterminetheexecutionconditionsforin-
structionsland2,respectively.Because旧00000isON,thiswouldproduce
thesameresultsasANDingthestatusofeachofthesebits.lfIROOOOOis
OFF,thelNTERLOCKinstructionwouldproduceanOFFexecutioncondition
forinstructionsland2andthenexecutionwouldcontinuewiththeinstruc-
tionlinefoilowingtheINTERLOCKCLEARinstruction.
Asshowninthefollowingdiagram,morethanoneINTERLOCKinstruction
canbeusedwithinoneinstructionbbck;eachiseffectivethroughthenext
INTERLOCKCLEARinstruction.
                ㎜              
                                lL{02}
        1‖.    lloooo1         
                                
                                lnstructi◎n1
¶      'L      ‖㎜            
                                
                                lL(02)
                ‖㎜    ㈱      
                                
                                hstωction2
                llOOOO5 荘      
                                
                                hstruction3
6       ,       lI噸1           
                                
                                lnstruc侮n4
                H               
                                
                                lLC(03)
        `'                      
Address lnstruction     Ope脚ds
OOOOO   LD      00000
00001   1し(02) ■一
00002   LD      oooo1
00003   lnstruction1    
◎OOO4  LD      00002
OOOO5   IL{02)  －
OOOO6   LD      ∞003
OOOO7   ANDNO丁 ∞0◎4
OOOO8   lnstruction2    
OOOO9   LD      00005
00010   hstructi◎n3    
00011   LD      ◎o∞6
OOO12   lnstruction4    
00013   lLC{03) ●一
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lfIROOOOOintheabovediagramisOFF(i.e.,iftheexecutionconditienfor
thefirstINTERLOCKinstructionisOFF),instructionslthrough4wouldbe
executedwithOFFexecutionconditionsandexecutioRwouldmovetothe
instructionfoIlowingtheINTERLOCKCLEARinstructioR.lfIROOOOOisON,
thestatusofiROOOOIwouldbeloadedastheexecutionconditionforinstruc・
tionlandthenthestatusofIROOOO2wouldbeloadedtofermtheexecution
conditionforthesecondINTERLOCKinstruction.lfIROOOO2isOFF,instruc-
tions2through4willbeexecutedwithOFFexecutionconditions.lfIROOOO2
isON,旧OOOO3,IROOOO5,andlROOOO6willdeterminethefjrstexecution
conditioninnewinstructionlines.
4・6・8Jumps
Aspecificsectionofaprogramcanbeskippedaccordingtoadesignated
executioncondition.Althoughthisissimilartowhathappenswhentheexe-
cutionconditionforanINTERLOCKinstruCtionisOFF,withjumps,theoper-
andsforal[instructionsmaintainstatus.Jumpscanthereforebeusedtocon-
troldevicesthatrequireasustainedoutput,e.g.,pneumaticsandhydraulics,
whereasinterlockscanbeusedtocontroldevicesthatdonotrequiredasus-
tainedoutput,e.9.,electronicinstruments.
JumpsarecreatedusingtheJUMP(JMP(04})andJUMPEND(JME(05))
instructions.lftheexecutionconditionforaJUMPinstructionisON,thepro・
gramisexecutednormallyasifthejumpdidnotexist.Iftheexecutioncondト
tiontortheJUMPinstructionisOFF。programexecutionmovesimmediateiy
toaJUMPENDinstructionwithoutchangingthestatusofanythingbetWeen
theJUMPandJUMPENDinstruction.
AIIJUMPandJUMPENDinstructionsareassignedjumpnumbersranging
betWeenOOand49.TherearetWotypesofjumps.Thejumpnumberused
determinesthetypeofjump.
AjumpcanbedefinedusingjumpnumbersOlthrough490nlyonce,i.e.,
eachofthesenumberscanbeusedonceinajUMPinstructionandoncein
aJUMPENDinstruction.WhenaJUMPinstructionassignedoneofthese
numbersisexecuted,executionmovesirnmediatelytotheJUMPENDin-
structionthathasthesamenumberasifalloftheinstructionbetweenthem
didnotexist.DiagramBfromtheTRbitandinterleckexamplecouldbere-
drawnasshownbelowusingajump.AithoughOIhasbeenusedasthe
jumpnumber,anynumberbetweenOland49couldbeusedaslongasit
hasnotalreadybeenusedinadifferentpartoftheprogram.JUMPand
JUMPENDrequirenootheroperandandJUMPENDneverhasconditions
OntheinstruCtionlineleadingtoit.
                ㎜      
                        JMP(・4}・11
        ●      ll      
                00001   
                        hs・・ucti。旧1
        ,・     ll      
                噸      
                        1・st・㈱・21
4       '」     ll      
                        
                        JME(。5}。11
4'                      
DiagramB:CorrectedwithaJump
Address lnstruction     ◎perands
OOOOO   LD      0∞00
00001   JMP(04) 01
00002   しD     00001
OOOO3   1nstruc㊤n1     
00004   LD      00002
OOOO5   lnst田c毎on2    
00006   JME(05) 01
ThisversionofdiagramBwouldhaveashorterexecutiontimewhenOOOOO
wasOFFthananyoftheotherversions.
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TheothertypeofjumpiscreatedwithajumpnumberofOO.Asmanyjumps
asdesiredcanbecreatedusingjumpnumberOOandJUMPinstructionsus-
ingOOcanbeusedconsecutivelywithoutaJUMPENDusingOObetWeen
them.ltisevenpossibleforallJUMPOOinstructionstomoveprogram
executiontothesameJUMPENDOO,i.e.,oniyoneJUMPEiNDOO
instructionisrequiredforallJUMPOOinstructionintheprogram,WhenOOis
usedasthejumpnumberferaJUMPinstruction,programexecutionmoves
totheinstructionfollowingthenextJUMPENDinstructionwithajumpnum・
berofOO.Although,asinalljumps,nostatusischangedandnoinstructiQns
areexecutedbetweentheJUMPOOandJUMPENDOOinstructions,thepro-
grarnmustsearchforthenextJUMPENDOOinstru(式ion,producingaslightly
lOngerexeCUtiontime.
ExecutionofprogramscontainingmultipleJUMPOOinstructionsforone
JUMPENDOOinstructionissimilartothatofinterlockedsections.Thefoliow・-
ingdiagramisthesameasthatusedfortheinterlockexampieabOve,except
redrawnwithjumps.Theexecutionofthisdiagramwoulddifferfromthatof
thediagramdescribedabove(e.g"inthepreviousdiagraminteriockswould
resetcertainpartsoftheinterlockedsection,however,jumpsdonotaffeCt
thestatusofanybitbetweentheJUMPandJUMPENDinstruCtions).
                ㎜0             
                                JMP{叫OO
        ,       110◎001                
                                
                                hs・噸・寸1
        ・      日㎜            
                                
                                JMP(04}00
「      '       ll㎜            
                        ㎜      
                                lnstrucΦn2
、      ,       llOOOO5 身r     
                                
                                Instruction3
、      ‖      ll㎜            
                                
                        
、      5       ll              lnstructbn4
                                
                                JMε(・5)・。1
        ‖'                     
Address lnstruction     Operands
0000◎  LD      ooo∞
00001   JMP{04) OO
00002   LD      00001
00003   lnstrUC60n1     
00004   LD      00002
00005   JMP(04) 00
00006   LD      00003
OOOO7   ANDNOT  OOOO4
00008   lnstruc麺on2    
oo◎09  LD      00005
OOO10   lnstruc施n3     
ooo11   LD      000◎6
00012   lnstruc60n4     
00013   JME(05) OO
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Section4●7
4・7
C◎n廿◎IRingBitStatus
TherearefiveinstruCtionsthatcanbeusedgenera‖ytocontrolindMdualbit
status.ThesearetheOUTPU'r,OUTPUTNOT,DIFFERENTIA'ＴEUP,D;F-
FERENTIATEDOWN,andKEEPinstructions.AIIoftheseinstructionsap-
pearasthelastinstructioninaninstructioniineandtakeabitaddressforan
operand.Althoughdetailsareprovidedin5-7BitContrc)∬tnstructわns,these
instructions(exceptforOUTPUTandOUTPUTNOT,whichhavealready
beenintroduced)aredescribedherebecauseoftheirirr】portancemmost
programs.AlthoughtheseinstructionsareusedtotumONandOFFoutput
bitsintheIRarea(i.e.,tosendorstopoutputsignalstoexternaldevices),
theyarealsousedtocontrolthestatusofotherbitsintheIRareaorinother
dataareas.
4・7・1DXFFERENTg酊EUPandDEFFERENTiATEDOWN
DIFFERENTIATEUPandDIFFERENTIATEDOWNinstructionsareusedto
turntheeperandbitONforonecycleatatime.ＴheDIFFERENＴIATEUP
instructionturnsONtheoperandbitforonecycleaftertheexecutioncondト
tionforitgoesfromOFFtoON;theDIFFERENTIATEDOWNinstruCtion
turnsONtheoperandbitforonecycleaftertheexecutionconditionforit
goesfromONtoOFEBothoftheseinstructionsrequireonlyoneIineof
mnemoniccode.
㎜
OOOOl
DIFU(13)0◎20◎
Address Instruction     Oper8nds
oo◎oo  LD      o∞∞
00001   DIFU(13)        OO20◎
D|FD(14}OO201
Address bstruetion      Operands
00000   LD      00001
00001   DIFD(14)        OO201
Here,IROO200willbeturnedONforonecycleafterIReOOOOgoesON.The
nexttimeDIFU(13)00200isexecuted,IROO200willbeturnedOFF,regard・
IessofthestatusofIROOOOO.WiththeDIFFERENTIATEDOWNinstruction,
IROO201willbeturnedONforonecycleafterIROOOOIgoesOFF(旧00201
willbekeptOFFuntiithen},andwillbeturnedOFFthenexttimeDIFD(14)
00201isexecuted.
4・7・2KEEP
TheKEEPinstructio川susedtomaintainthestatusoftheoperandbitbased
ontwoexecutionconditions.T()dothis,theKEEPinstructionisconnectedto
tWoinstructionIines.Whentheexecutionconditionattheendofthefirstin-
structionIineisON,theoperandbitoftheKEEPinstructionisturnedON.
WhentheexecutionconditionattheendofthesecondinstructienlineisON,
theoperandbitoftheKEEPinstructionisturnedOFF.也Theoperandbitforthe
KEEPinstructionwillmaintainitsONorOFFstatusevenifitislocatedinarl
interlockedsectionofthediagram.
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WorkBits(lntemalRelays)
Section4司8
lnthefollowingexample,HROOOOwillbeturnedONwhenIROOOO2isON
andIROOOO3isOFF.HROOOOwillthenremainONuntileitherIROOOO40r
IROOOOsturnsON.WithKEEP,aswithallinstructionsrequiringmorethan
oneinstructionline,theinstruCtionlinesarecodedfirstbefOretheinStruCtiOn
thattheycontrol.
000◎2000◎3            
                KEEP(11}HRoooo
→1カrS:setinput㎜              
→1000◎5       R:resetinput    
                
¶              
Address lns廿uction     Ope7and8
00000   LD      00002
00001   ANDNOT  00003
00◎02  LD      00004
OOOO3   OR      0◎005
OOOO4   KEEP臼1)        HROOOO
4・7-3Sefif・maintainingBits(Seal)
AlthoughtheKEEPinstructioncanbeusedtocreateself-maintainingbits,it
iSSOmetimesneCeSSarytoCreate$elf-maintainingbitsinanOtherwaySOthat
theycanbeturnedOFFwheninaninterlockedsectionofaprogram.
Tocreateaself-maintainingbit,theoperandbitofanOUTPUTinstructionis
usedasaconditionforthesameOUTPUTinstructioninanOR・setupsothat
theoperandbitoftheOUTPUTinstructionwillremainONorOFFuntil
changesoccurinotherbits.A引eastoneotherconditionisusedjustbefore
theOUTPUTinstructiontofunctionasareset.Wthoutthisreset,therewould
benowaytocontroltheoperandbitoftheOUTPUTinstruction.
TheabovediagramfortheKEEPinstructioncanberewrittenasshownbe-
low.Theonlydifferenceinthesediagramswouldbetheiroperationirlarlin-
terlockedprogramsectionwhentheexecutionconditionfortheINTERLOCK
instructionwasON.Here,justasinthesamediagramusingtheKEiEPin・
struction,tworesetbitsareused,i.e.,HROOOOcanbeturnedOFFbyturnirlg
ONeitherIROOOO40rIROOOO5.
000020000300◎04L                       
吋ト→ドHRO◎oo `'i     ・ナFO◎005     HROOOO
                荘      
一¶                    
Address 1nstruction     ◎per8nds
00000   LD      OOOO2
OOOO1   ANDNOT  00003
00002   OR      HRO◎OO
00003   ANDNOT  OOOO4
00004   ORNOT   OOOO5
OOOO5   OUT     HROOOO
4・8
W◎rkBRts(EnternagRegays)
lnprogramming,combiningconditionstodirectlyproduceexecutioncondi・
tionsisoftenextremelydifficult.Thesedifficultiesareeasilyovercome,how-
ever,byusingcertainbitstotriggerotherinstructionsindirectly.Suchpro-
grammingisachievedbyusingworkbits.Sometimesentirewordsarere-
quiredforthesepurposes.Thesewordsarereierredtoasworkwords.
WorkbitsarenottransferredtoorfromthePC.Theyarebitsselectedbythe
programmertofacilitateprogrammingasdescribedabove.1/Obitsandother
dedicatedbitscamotbeusedasworksbits.AllbitsinthelRareathatare
notallocatedasl/Obits,andcertainunusedbitsintheARarea,areavail-
ableforuseasworkbits.Becarefultokeepanaccuraterecordofhowand
whereyouuseworkbits.Thishelpsinprogramplanningandwriting,and
alsoaidsindebuggingoperations.
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WorkBits(lntemalRelays)
Section4・8
WotkBitAPPgications
Exarr}plesgivenIaterinthissubsectionshowtWoofthemostcommonways
toemployworkbits.TheseshouldactasaguidetothealmostIimitlessnum-
berofwaysinwhichtheworkbitscanbeused.Wheneverdifficultiesarisein
programmingacontrolaction,considerationshouldbegiventoworkbitsand
howtheymightbeusedtosimplifyprogramming.
WorkbitsareoftenusedwiththeOUTPUT,OUTPUTNOT,DIFFERENTIATE
UP,DIFFERENTIATEDOWN,andKEEPinstructions.Theworkbitisused
firstastheoperandforoneoftheseinstructionssothatIateritcanbeused
asacenditionthatwilldeterminehowotherinstructionswillbeexecuted.
Workbitscanalsobeusedwithotherinstructions,e.g.,withtheSHIFTREG-
1STERinstruction(SF'f(10)).
Althoughtheyarenotalwaysspecificallyreferredtoasworkbits,manyofthe
bitsusedintheexamplesinSectionsinstructionSetuseworkbits.Under・
standingtheuseofthesebitsisessentialtoeffectiveprogramming.
ReducingComPlex
Conditions
Workbitscanbeusedtosimplifypr◎grammingwhenacertaincombination
ofconditionsisrepeatedlyusedincombinationwithotherconditions.;nthe
foliowingexample,旧00000,IROOOOI,lROOOO2,andIROOOO3arec◎m・
binedinalogicblockthatstorestheresultingexecutionconditionasthesta-
tusofIR24600.IR24600isthencombinedwithvarioロsotherconditionsto
determineoutputconditionsforlROOIOO,旧OOIOI,andIROO102,i.e.,to
turntheoutputsalIocatedtothesebitsONorOFF.
'       ㎝燗㎜†㌃鋤            
        ・11荘綱                !.「・一
        ・ll㎜3         
4       ・井・2⊇字后・・`＼二24600000◎5'              
`       ,ll⊇   ,ll     101
        '荘24600                
-       1ルr㈱6 ¶1'    00102
4       ,llOOOO7                
        ・ll            
Address lnstructbn      Operands
00000   LD      00000
00001   ANDNOT  oooo1
OOOO2   OR      0◎002
00003   ORNOT   00003
00004   OUT     24600
OOOO5   LD      24600
OOOO6   AND     00004
00007   ANDNOT  ◎0005
OO◎08  OUT     OO100
00009   LD      24600
00010   ORNOT   oooo4
OOO11   AND     00005
00012   OUT     00101
00013   LDNOT   24600
OOO14   OR      ◎0006
00015   OR      ∞007
OOO16   OUT     00102
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ProgrammingPrecautions
SectSon4■9
DifferentiatedConCtitions
㎜
Workbitscanalsobeusedifdifferentialtreatmentisnecessaryforsome,but
nOta‖,oftheconditionsrequiredforexecutionofaninstructiOn.lnthisexam-
ple,IROOIOOmustbeleftONcontinuouslyaslongasIROOOOIisONand
bo拍IROOOO2and旧00003areOFF,oraslongasIROOOO4isONandIR
OOOOsisOFF.ltmustbetumedONforonlyonecycleeachtimeIROOOOO
turnsON(unlessoneoftheprecedingconditbnsiskeepingitONcontinu-
ously).
ThisactioniseasiiyprogrammedbyusingIR22500asaworkbitastheop-
erandoftheDIFFERENTIATEUPinstruCtion(D炉U(13)).WhenlROOOOO
turnsON,IR22500wi‖beturnedONforonecycleandthenbeturnedOFF
thenextcyclebyDIFU(S3).AssumingtheothercondjtionscontrollingIR
OO100arenotkeepingitON,theworkbitIR22500willturnIROO1000Nfor
onecycleonly.
DIFU{13}22500
22500                   0◎100
一一}ooooloooo2 、㎜    '}      
ヰト→予㎜      十〇◎005               
→1     荘              
■
Address hstrucUon       Operands
00000   LD      oooo◎
00001   D炉U(13)        22500
◎0002  LD      2250◎
OOOO3   LD      00001
OOOO4   ANDNOT  00002
00005   ANDNOT  00003
00006   ORLD    －
OO◎◎7 LD      00004
OOOO8   ANDNOT  00005
oooo9   ORLD    一
00010   OUT     ooloo
4囲9
P『◎9『ammingPrecauti◎ns
Thenumberofconditionsthatcanbeusedinseriesorparallelisunlimited
aslongasthememorycapacityofthePCisnotexceeded.Therefore,useas
manyconditionsasrequiredtodrawacleardiagram.Althoughverycompli-
cateddiagramscanbedrawnwlthinstructionlines,theremustnotbeany
conditionsonlinesrunningverticallybetweentwootherinstructionIines.Dia-
gramAshownbelow,forexample,isnotpossible,andshouldbedrawnas
diagramB.MnemoniccodeisprovidedfordiagramBonly;codingdiagramA
wouidbeimpossible.
㈱0             000◎2  
                        lnstroction1
¶oooo4=応一〇〇〇〇1   `       llOOOO3 
                        
¶              昔      「・…u・・m・
OOOO1
oooo4
DiagramA
0◎002
        
→㎜    llnstructi。n1
        
→◎0000◎00040◎0◎3   
        
→o◎oo1        f暑ns随i。・2
        
→      
Diag『amB
Address Instruction     Operands
00000   LD      00001
00001   AND     00004
00002   OR      00000
00003   AND     00002
00004   lnstrUC60n1     
OOOO5   LD      OOOOO
00006   AND     00004
00007   OR      00001
00008   ANDNOT  00003
00009   lnstrucUon2     
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ProgrammingP7「ecautions
Section4■9
Thenumberoftimesanyparticularbitcanbeassignedtoconditionsisnot
limited,sousethemasmanytimesasrequiredtosimplilyyourprogram,
Often,complicatedprogram$aretheresultofattemptstoreducethenumber
oftimesabitisused.
Exceptforinstructionsforwhichconditionsarenotallowed(e.g.,INTER-
LOCKCLEARandJUMPEND,seebelow),everyinstructionIinemustalso
haveatIeastoneconditiononittodeterminetheexecutionconditionforthe
instructi前attheright.Agaih,diagramA,below,mustbedrawnasdiagram
B.lfaninstructionmustbecontinuouslyexecuted(e.g.,ifanoutputmust
alwaysbekeptONwhijetheprogramisbeingexecuted),theAlwaysON
FIag(SR25313)intheSRareacanbeused.
DiagramA
5313
DiagramB
lnstructkハn
Address hstruction      Operands
OOOOO   LD      25313
OOOO1   lnstruction     
Thereareafewexceptionstothisrule,includingtheINTERLOCKCLEAR,
JUMPEND,andstepinstructions.Eachoftheseinstruαionsisusedasthe
secondofapairofinstructionsand'iscontro‖edby廿】eexecutiOnconditiorlof
thefirstofthepair.ConditionsshouldnotbeplacedontheinstructionIines
leadingtotheseirlstructions.RefertoSectionslnstructionSetfor.deta‖s.
WhendrawingIadderdiagrams,itisimportanttokeepinmindthenumberof
instructionsthatwi‖berequiredtoinputit.lndiagrarnA,bebΨ,anORLOAD
instructionwillberequiredtocombinethetopandbottominstrudionIines.
ThiscanbeavoidedbyredrawingasshownindiagramBsothatnoAND
LOADorORLOADinstructionsarerequired.Referto56-2!tNDLOADand
O月LOAOformoredetailsand4-6胡ρぱ伽g,ModilyingandCheckingthθ
Programforfurtherexamples.
α㎜〆=,        
¶0000100207→ト引      
Address lnst悶ction     Ope7ands
00000   LD      00000
OOOO1   LD      00001
OOOO2   AND     00207
OOOO3   ORLD    一
00004   OUT     00207
DiagramA
000010020700207 
一{トー→1・㎜  '
→1     
Address lnstruction     Operands
00000   しD     ◎ooo1
OOOO1   AND     00207
OOOO2   OR      00000
00003   OUT     00207
DiagramB
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Progr「amExecution
Section4魯10
4・10ProgramExecuti◎n
Whenprogramexecutionisstarted,theCPUcyclestheprogramfromtopto
bottom,checkingallconditionsandexecutingallinstructionsa㏄ordinglyasit
movesdownthebusbar.ltisimportantthatinstructionsbeplacedinthe
properordersothat,forexample,thedesireddataismovedtoawordbefore
thatwordisusedastheoperandforaninstruction.Rememberthatanin-
structionlineiscompletedtothetermjnalinstructionattherightbeforeexe-
cutinginstructionIinesbranchlngfromthefirstinstruCtion‖netoothertemi-
nalinStruCtiOnSattheright.
ProgramexecutionisonlyoneofthetaskscarriedeutbytheCPUaspartof
thecycletime.RefertoSectわη6ProgramExecutわnnmingfordetails.
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SECTIONs
InstructionSet
Thissectionprovidesab亘efsummaryofeachinstructioni川heC20HB-TSinstructionsetandprovidesamorede皿1ed
descxiptionoftheladderdiagraminstructions,bitcon位olinstruc口ons,anddmerandcounterinstmctions.
5-1
5-2
5-3
5-4
5-5
5-6
5-7
Notation
InsmUctionFormat
DataAreas,DefinerVaiues,andMags
DifferentiatedInstructions
C20HB-TSInstructionSet
LadderDiagramInstructions
5-(迫
5・6-2
5-6-3
BitControlInstrlctions
5-7-1
5・7-2
5-7-3
LOAD,LOADNOT,AND,ANDNOT,OR,andORNOT
ANDLOADandORLOAD
CodmgConditionsandOtherInstuctions
OUTPUrandOUTPUTNOT-OUTandOUTNOT
D圧FERENrIATEUPandDOWN-D】RJ(13)andDIFD(14)
]KEEP-KEEP(11)
5-8TimerandCounterInstructions
5・8・1
5-8・2
5-8-3
5-8-4
皿MER-TIM
HIGH-SPEEDTIMER-TIMH(15)
COUNTER-CNT
REVERSIBLECOUNTER-CNTR(12)
駈87舛舛9595979798990102060710
11上ーユー-⊥
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D吻Areas,DefinerYalues,andFlags
SectiOR5・3
5-1
N◎ta輔◎n
lntheremainderofthismanual,allinstructionswillbereferredtobytheir
mnemonics.Forexample,theOutputinstructi加vvilibecalledOUT;theAND
Loadinstruction,ANDLD.Ifyou'renotsureoftheinstructionamnemonicis
usedねr,referto55C20」HS・・TSinstructわη8et.
lfaninstruCtionisassignedafunctioncode,itw‖lbegiveninparentheses
afterthemnemonic.Ｔhesefunctioncodes,whichare2・digitdecimalnum-
bers,areusedtoinputmostinstrudionsintotheCPUandaredescribed
brie刊ybebwandinmoredetailin4-61nρutting,んタodifyingandCheckingthe
Program.Atableofinstructionslistedinorderoffunctbncodes,isprovided
in55()20月!S－丁'SlnstructわηSet.
An@beforeamnemonicindicatesthedifferentiatedversienofthatinstruc-
tion.Differentiatedinstructionsareexplainedin5-4DifferentiatedIns蜘α
tわηS.
5・2
lnst『uc輔◎nF◎『mat
MostinstructionshaveatIeastoneormoreoperandsassociatedwiththem.
Operandsindicateorprovidethedataonwhichaninstructionistobeper-
formed.Thesearesometimesinputastheactualnumericvalues(i.e.,as
constants),butareusuallytheaddressesofdataareawordsorbitsthatcon-
tainthedatatobeused.Abitwhoseaddressisdesignatedasanoperandis
calledanoperandbit;awordwhoseaddressisdesignatedasanoperandis
caliedanoperandword.Insomeinstructions,thewordaddressdesignated
inaninstructionindicatesthefirstofmultiplewordscontainingthedesired
data.
EachinstructionrequiresoneormorewordsinProgramMemory.Thefirst
wordistheinstructionword,whichspecifiestheinstructionandcontainsany
definers(describedbelow)oroperandbitsrequiredbytheinstru(オi叩.Other
operandsrequiredbytheinstructionarecontainedinfollowingwords,one
operandperword.Someinstructionsrequireduptofourwords.
Adefinerisanoperandassociatedwithaninstructionandcontainedinthe
samewordastheinstructionitself.TheseoperandsdefinetheinstruCtion
ratherthantellingwhatdataitistoused.ExampiesofdefinersareTCnum-
bers,whichareusedintimerandcounterinstructionstocreatetimersand
counters,aswellasjumpnumbers(whichdefinewhichJumpinstructionis
pairedwithwhichJumpEndinstruction).Bitoperandsarealsocontainedin
thesamewordastheinstructionitself,althoughthesearenotconsidered
definers.
5・3
DataAreas,DefinerVaiues,andFlags
lnthissection,eachinstructiondescriptionincludes流sladderdiagramsym-
bol,thedataareasthatcanbeusedbyitsoperands,andthevaluesthatcan
beusedasdefiners.Details拍rthedataareasarealsospecifiedbytheoper-
andnamesandthetypeofdatarequiredforeachoperand(i.e.,wordorbit
and,forwords,hexadecimalorBCD).
Notalladdressesinthespecifieddataareasarenecessarilyallowedforan
operand,e.g.,ifanoperandrequirestWowords,theIastwordinadataarea
cannotbedesignatedasthefirstwordoitheoperandbecauseallwordsfora
singleoperandmustbeinthesamedataareaUnlessalimitisspecified,
anybit/wordintheareacanbeused.AnyiimitationsarespecifiedinaL加7∫・
tationssubsection.RefertoSectわη3ルfemoり/ノ4reasforaddressingconven-
tbnsandtheaddressesofflagsandcontrolbits.
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DataAreas,i)efinerYalues,andFlags
Section5・3
△Cauti。n
TheIRandSRareasareconsideredasseparatedataareas.lfanoperandhas
accesstoonearea,itdoesn'tnecessarilymeanthatthesameoperandwillhave
accesstotheotherarea.ＴheborderbetWeentheIRandSRareascan,howev・
er,becrossedforasingleoperand,i.e.,thelastbitintheIRareamaybespeci-
fiedforaBoperandthatrequiresmorethanonewordaslongastheSRareais
alsoallowedforthatoperand.
TheFlagssubsectionIistsflagsthatareaffectedbyexecutionofaninstruc-
tion.TheseflagsincludethefollowingSRareaflags.
Abbreviation    Name    Bit
ER      InstructbnExecutionErrorFlag    25503
CY      CarワFlag       25504
GR      GreaterThan日ag 25505
εQ     EqualsFlag      25506
LE      LessThanFlag    25507
ERistheflagmostcommonlyusedformonitoringaninstruction'sexecution.
WhenERgoesON,itindicatesthatanerrorhasoccurredinattemptingto
executethecurrentinstructior1.ＴheFlagssubsectionofeachinstructionlists
possiblereasonsforERbeingON.ERwillturnONifoperandsarenoten-
teredcorrectly.InstructionsarenotexecutedwhenERisON.Atableofin・
structionsandtheflagstheyaffectisprovidedin/1ρρendixAErrorandArith-
meticFlagOperation.
lndirectAddressing
WhentheDMareaisspecifiedforanoperand,anlndirectaddresscanbe
used.lndirectDMaddressingisspecMedbyplacinganasteriskbeforethe
DM:*DM.
WhenanindirectDMaddressisspecified,thedesignatedDMwordwi|lcon-
taintheaddressoftheDMwordthatcontainsthedatathatwillbeusedas
theoperandofthein$truction.lf,forexample,*DMOOOlwasdesignatedas
thetirstoperandandLROOasthesecondoperandofMOV(21),thecontents
ofDMOOOIwasO324,andDMO324contained5555,thevalue5555would
bemovedtoLROO.
●●●－
Word
DMOOOO
ロー『一一ー一一一－DMOOOl
lndirect
DMOOO2
address
l
I
コ
DMO324
DMO325
DMO326
8
1
1
Content
4C59
0324
F35A
Indicates
DMO324.
5555
2506
D541
＼5555m。ved
toLROO.
Whenusingindirectaddressing,theaddressofthedesiredwordmustbein
BCDanditmustspecifyawordwithintheDMarea,tntheaboveexample,
thecontentof*DMOOOOwouldhavetobeinBCD(betWeenOOOOandO999).
DesignatingConstants
Althoughdataareaaddressesaremostoftengivenasoperands,manyoper・
andsandalldefinersareinputasconstants.Thevalueavailabieforagiven
defineroroperanddependsontheparticularinstructionthatusesit.Con-
stantsmustalsobeenteredintheformrequiredbytheinstruCtien,i.e.,in
BCDorinhexadecimal.
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1)ifferentiUte∂Ins加Cだ07∂S
Section54
5回4
Differentiatedgnstructi◎ns
Mostinstructionsareprovidedinbothdifferentiatedandnon-differentiated
forms.Differentiatedinstructionsaredistinguishedbyan@infrontofthe
instructionmnemonic.
Anon-differentiatedinstructionisexecutedeachtimeitiscycledaslongas
itsexecutionconditionisON.AdifferentiatedinstructioniSexecutedOnly
onceafteritsexecutionconditiongoesfromOFFtoON.肝theexecutioncon-
ditionhasnotchangedorhaschangedfromONtoOFFsincethelasttime
theiBstructionwascycled,theinstructionwillnotbeexecuted.Thefollowing
tWeexamplesshowhowthisworkswithMOV(21)and@MOV(21),whichare
usedtomovethedataintheaddressdesignatedbythefirstoperandtothe
addressdesignatedbythesecondoperand.
㎜0     
        MOV(21)
→lDiagramA     
        HRlO
        DMOOOO
㎝肋    
        @MOV{21}
¶DiagramB      
        HR10
        DMOOOO
Address lnstruction     ◎perands
00000   LD      OOOOO
OOOO1   MOV(2†)        
                HR10
                DMOOOO
Address lnstruction     Operands
OOOOO   LD      00000
00001   @MOV{21)        
                HR10
                DM◎000
lndiagramA,thenon-differentiatedMOV(21)willmovethecontentofHRtO
toDMOOOOwheneveritiscycledwithOOOOO.Ifthecycletirneis80msand
OOOOOremainsONfor2.Oseconds,thismoveoperationwijlbeperformed25
timesandonlytheIastvaluemovedtoDMOOOOwillbepreservedthere.
lndiagramB,thedifferentiated@MOV(21)willmovethecontentofHRSOto
DMOOOOonlyonceafterOOOOOgoesON.EvenifOOeOOremainsONfor2.O
secondswiththesame80mscycletime,themoveoperationwillbeexe-
cutedonlyduringthefirstcycleinwhichOOOOOhaschangedfromOFFto
ON.BecausethecontentofHRlOcouldverywellchangeduringthe2sec-
ondswhileOOOOOisON,thefinalcontentofDMOOOOafterthe2seconds
couldbedifferentdependingonwhetherMOV(21)or@MOV(21)wasUsed.
A‖operands,ladderdiagramsymbols,andotherspecificationsforinstruc・
tionsarethesameregardlessofwhetherthedifferentiatedornon-differen-
tiatedformofanlnstructionisused.Wheninputtlng,thesamefunctioncodes
arealsoused,butNOTisinputafterthefunctioncodetodesignatethediffer-
entiatedformぴaninstruction.Most,butnotall,instructionshavedifferentト
atedforms.
　
TheC20HB-TSalsoprovidesdifferentiationinstructiens:DIFU(13)and
DIFD(t4).DIFU(13)opera把sthesameasadifferentiatedinstruCtion,butis
usedtoturnONabitforonecyde.DIFD(14)alsotumsONabitforone
cycle,butdoesitwhentheexec鴻加conditionhaschangedfromONto
OFF.Referto5・7-2D'FFE月}EVTIATE(ノPandDOVVN-DiFU(13)aηd
O〃『D(14)fordetails.
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instneCtiOn∫et
Section5■5
5・5
C20HB図TSEnstructi◎nSet
Thefollowingtableprovidesabriefsummaryofeachinstructioninthe
C20HB-TSinstructionset.Thefirstl2instruCtionsdonothavefunCtion
codes.These12instructionsarelistedinalphabeticorder.Theremaining
instructionsarelistedinnumericalorderoftheirfunctioncodes.
Name
Mnemonic
AND
AND
ANPLOAD
ANDLD
ANDNOT
ANDNOT
COUNTER
CNＴ
LOAD
LD
L◎ADNOT
LDNOT
RR
◎O
Symbol
B
-一→ト
¶口nlH,
ε‥
汀
‥H`H㎞
B
十
CP
R
CNTN
SV
トBト
τ
Function
LogicallyANDsthestatusofthedesig-
natedbitwiththecurrentexecutioncondi-
tion.
LogicallyANDstheresultantexecution
condRionsoftheprecedinglogicbbcks.
LogicallyANDstheinverseofthedesig・
natedbitwiththecurrentexecutbncondi-
tion,
Adecrementingcounter.SV:Oto9999;
CP:countpulse;R:resetinput.TheTCbit
isenteredasac◎nstant.
DefinesthestatusofbitBastheexecしrtlon
conditionforsubsequentoperationsinthe
instructionIine.
DefinesthesねtusoftheinverseofbitBas
theexecUtionconditionforsubsequentop-
erationsintheinstructionIine.
LogicallyORsthestatusofthedesignated
bitwiththecurrentexecutioncondition.
◎perandDa拍
Areas
法旧領鼎畑田鴨
None
牢旧領舶畑田Tc
:C
NT
晋取留㎝#
底幅舗朋舶岨mm
a旧田冊舶田m
翫旧㎝朋用田m
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Section5・5
Name
Mnemonic
ORLOAD
ORLD
ORNOT
ORNOT
OUTPUT
OUT
OUTPUTNOT
OUTNOT
TIMER
TIM
NOOPERATION
NOP(00)
END
END(Ol)
INTERLOCK
IL(02)
IN「『ERLOCK
CLEAR
lLC(03)
Symbol
F㌦£P㊨
…寝…
6、
TIMN
SV
None
END(Ol)
緬
三
Function
、
LogicallyORstheresultantexecuti◎ncon-
ditionsoftheprecedingbgicblecks.
LogicallyORstheinverseofthedesig-
natedbitwiththeexecutioncenditien.
TurnsONBforanONexecutioncondition;
turnsOFFBforanOFFexecutioncondi-
tion.
TurnsOFFBforanONexecutioncondト
tion;turnsONBforanOFFexecutioncon・t
dition.
ON-delay(decrementing)timeroperation.
Setvalue:OOO.Oto999.9s.ThesameTC
bitcannotbeassignedtomorethanene
timer/bounter.TheTCbitisenteredasa
constant.
Nethingisexecutedandprogramoperationmoves
tothenextinstruction.
Requiredattheendofeachprogram.lnstructions
locatedafterEND(01)w川notbeexecuted.
ifaninterlockconditionisOFEalloutputsandall
timerPVsbetweenthecurrentIL(02)andthenext
lLC(03)areturnedOFForreset,respeCtively.Oth-
erinstructionsaretreatedasNOP.Cou耐erPVs
aremaintained.lftheexecutionconditionisON,
eXecUtioncOntinUeSnOrmally.
OperandData
Areas
N◎ne
翫旧領出組旧刊
登臨舘朋畑田m
底幅頴鼎畑田
:C
NT
言霊田㎝#
None
Nene
None
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Section5・5
Nam白
Mnemonic
JUMP
JMP(04)
JUMPEND
JME(05)
FAILUREAI-ARM
(@)FAL(06)
SEVERE
FAILUREALARM
FALS(07)
STEPDEFINE
STEP(08)
STEPSTART
SNXT(09}
SHIFTREGISTER
sn(10)
KEEP
KEEP(11)
Symbol
JMP(04)
N
JMEO5
N
－
FALSO7N
STEP(08)B
SNXTOgB
1
SFT(10)
St
E
S
KEEP(11)
B
Function
Whentheexecutionc◎nditionfortheJMP(04)in・
structionisON,allinstructionsbetweenJMP(04}
andthecorresp◎ndingJME(05)aretebeignored
ortreatedasNOP(00).Fordirectjumps,thecorre・
spondingJMP(04)andJME(05)instruCtionshave
thesameNvalueintherangeOIthrough49.Direct
jumpsareusabieonlyonceeachperpr◎gram(i.e.,
NisO`lthrough49canbeusedenlyenceeach)and
theinstructionsbetweentheJUMPandJUMP
ENDinstructionsareignored;00maybeusedas
manytimesasnecessary,instructionsbetwe帥
JMPOOandthenextJMEOOaretreatedasNOP,
thusincreasingcycletime,ascomparedwahdired
jumps.
Assignsafaiiurealarmoodetothegivenexecution
c◎nd面on.WhenNcanbegivenavaluebetweenOl
and99toindicatethatanon・・fatalerror(i.e.,ene
thatwiilnotstoptheCPU)hasoccurred.Thisisin・
dicatedbythePLCoutputtingN(theFALnumber)
totheFALeutputarea.ToresettheFALarea,Ncan
bedefinedasOO.Thiswillcausea‖previouslyre-
◎◎rdedFAしnumbersintheFALareatobedeleted.
FALdatasentafteraOOwiHberecerdedinthener砲
malway.Thesamecodenumberscanbeusedfor
bothFAL(06)andFALS(07).
AfatalerrorisindicatedbyoutputtingNtotheFAL
outputareaandtheCPUisstopped.ThesameFAL
numbersareusedforbothFAL(06)andFALS(07).
Whenusedwithacontrolbit(B),definesthestart
ofanewstepandresetstheprevjousstep.When
usedwithoutB,itdefinestheendofstepexecution.
Usedwithacontrolbit(B)toindicatetheendofthe
step,resetthestep,andstarttheneXtstepwhich
hasbeendefinedwiththesamecontrolbit.
Createsabitshiftregisterfordatairomthestaning
word(St)throughtotheendingword(E).1:inpUtbit;
P:shiftpulse;R:resetinput.Stmustbelessthan
orequaltoE.StandEmustbeinthesamedata
area.
15
OO
1500
a=s=}tN
Definesabit(B)asaIatch,contr◎lledbytheset(S)
andreset(R)inputs.
OperandData
Areas
N:
00to49
N:
00to99
N=
Olt◎99
民田朋舶田
故旧朋舶田
St/E:
IR
HR
AR
LR
白柄船舶田
89
---------------------[End of Page 5391]---------------------



1
InstructionSet
Section5翻5
Name
Mnemon:c
REVERSIBLE
COUNTER
CNTR(12)
DtFFERENTIATiE
UP
DIFU(13)
DIFFERENnA「rE
DOWN
DIFD(14)
HIGH・SPEED
MMER
TIMH(15)
WORDSHIFT
(@)WSFT(16)
REVERSIBLE
WORDSHIFT
(@)RWS(17)
CYCLETiME
(@)SCAN(18}
COMPARE
(@)CMP(20)
Symbol
ll      
        CNTR(†2)NSV
Dl      
R       
        
DiFU(t3)B
DIFD(14)B
WSFT(16)
St
E
CMP20
C1
C2
Function
lncreasesordecreasesthePVbyonewhenever
theincrementinput{|1)ordecrementinput(Dl)sig-
nals,respectively,gofromOFFtoON.SV:Oto
9999;R:resetinput.EachTCbitcanbeusedfor
onetimer/counteronly.TheTCbRisenteredasa
oonstant.
DIFU(13)turnsONthedesignatedbit(B)forone
cycleonreceptionoftheleading(rising)edgeefthe
inpvtsignal;DIFD(14)turnsONthebitforonecycle
onreceptienofthetrailing{falling)edge.
Ahigh・speed,ON・de{ay{decrementing)timer.SV:
00.02to99.99s.EachTCbitcanbeassignedto
onlyonetimerorcounter.TheTCbitisenteredas
aconstant.
Thedatainthewerdsfromthestartingword(St)
throughtotheendingword(E),isshiftedleftin
wordunits,writingallzerosintothestartingword.
StmustbelessthanorequaltoE,andStandE
mustbeinthesamedataarea.
Createsandcontrolsareversiblenon-synchro-
nousw◎rdshiftregisterbetweenStandE.Ex-
changesthecontentofawordcontainingzerowith
thecontentefeithertheprecedlngorfo‖owhg
word,dependingentheshiftdirectien.Bits13,14,
and15◎fcontrolwordCdeterminethemodeof
operationoftheregisteraccordingtothefOllowing:
TheshiftdireCtionisdeterminedbybit13(OFF
shiftsthenon-zerodatatohigheraddressed
words;ONtoloweraddressedwords).Bit14isthe
registerenab』bit(ONforshiftenabied).Bittsis
theresetbit(ifbit1引sON,theregisterwillbeset
tozerobetweenStandEwhentheinstructionis
executedwithbit14alsoON).StandEmustbein
thesamedataarea.
Setstheminimumcycletime,Mi,intenthsofmilli・
seconds.ThepossiblesettingrangeisfromOto
999.Oms.lftheactualcycletimeislessthanthe
timesetusingSCAN(18),theCPUwillwaituntil
thedesignatedtimehaselapsedbeforestarting
thenextcycle.
Comparesthedataintwo4・digithexadecimal
werds(CplandCp2)andoutputsresultt◎theGR,
EQ,orLEFiags.
Ope『andData
Areas
:C
NT
晋語鵠㎝#
翫伯脂畑田
:C
N=T
ロコ
W旧領脂舶田鼎#
St/E=
iR
HR
AR
LR
DM
o臓器韻品#
StlE:
1R
SR
HR
AR
LR
TC
DM
晋需雷品#
・・●:
Netused,
CPIICp2:
IR
SR
HR
AR
LR
TC
DM
#
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SectiOPt5・5
NameMnemonic    Symbol                  Function                                                                                OperandDataAreas
MOVE(@)MOV(21)                          Transfersdatafromsourceword,(S)todestinati◎nword(D).                                                                           S:D:lRIRSRHRHRARARLRLRDMTCDM#
                MOV(21)                                                                                         
                                                                                                                
                S                                                                                               
                D                                                                                               
                                                                                                                
MOVENOT(@)MVN(22}                               1「ransferstheinverseofthedatainthes◎urceword(S)todestinationword(D).                                                                          S=D:lRIRSRHRHRARARLRLRDMTCDM#
                MVN(22)                                                                                         
        1                                                                                                       
                S                                                                                               
                D                                                                                               
                                                                                                                
BCD・T℃㎞BINARY(@)BIN(23),                                                             Converts4-digit,BCDdεdainsourceword{S)into16-bitbinarydata,andoutputsconveI†eddatatoresultword(R).SR(BCD)(BIN)x100x{01→x102x103                                      x160x161x162×163       S:R:IRIRSRHRHRARARしRLRDMTCDM
                BIN(23}                                                                                         
                S                                                                                               
                R                                                                                               
                                                                                                                
                                                                                                                
                                                                                                                
                                                                                                                
                                                                                                                
                                                                                                                
BINARY・TO・8CD(@)BCD(24)                                                               Convertsbinarydatainsourceword(S)intoBCD,andoutputsconverteddatatoresultword(R).SR(BIN)(BCD)                                            S=R:lR旧SRHRHRARARLRLRDMDM
                BCD(24)                                                                                         
                                                                                                                
                S                                                                                               
                R                                                                                               
                                                                x160x161→x162x163                      xloOx10†x102x103                       
                                                                                                                
                                                                                                                
                                                                                                                
                                                                                                                
                                                                                                                
ARITHMETICSHIFTLEFT(@)ASL{25)                           Eachbitwithinasinglewordofdata(Wd)isshiftedonebittothele貴,withzerowrittentobitOOandbit15movingtoCY1500                                                                         Wd:lRHRARLRDM
                ASし(25)                                                                                                
                                                                                                                
                Wd                                                                                              
                                        阯                      Wd                      鴫0                     
                                                                                                                
AR「rHMETICSHIFrRIGHT(@)ASR{26}                                 Ol      Eachbitwithinasinglewordofdata(Wd)issh蒋tedonebittotheright,withzerowritterltgbit15andbitOOmovingtoCY1500                                                               Wd:lRHRARLRDM
                ASR(26)                                                                                         
                                                                                                                
                Wd                                                                                              
                                                        Wd                              CY                      
                                                ●                              ●                              
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Name
Mnemonic
ROTATELEF"r
(@)ROL(27)
R◎TA「rERIGHT
(@)ROR(28}
COMPLEMENT
(@)COM(29)
BCDADD
(@)ADD(30)
BCDSUBTRACT
(@)SUB(31)
BCDMULrPLY
(@)MUL(32)
BCDDIVIDE
(@}DIV(33)
Symbol
ROL27)
Wd
ROR28
Wd
COM29
Wd
SUB(31)

Mi
Su
R
MUL{32)

Md
Mr
R
Function
Eachbitwithinasinglew◎rdefdata(Wd}ismoved
onebittotheleft,withbit15movingtecarry(CY),
andCYmovingtobitOO.
15
00
Wd
CY
Eachbitwithinasinglewordofdata(Wd>ismoved
onebittotheright,withbitOOmovingtocar:y(CY),
andCYmovingtobit15.
1500
CYWd
lnvertsbitstatusofoneword(Wd)oidata,chang・
ingOstols,andviceversa.
Wd-eBWii
Addstwo4-digitBCDvalues{AuandAd)andcon-
tentofCY,andoutputstheresulttothespecifiedre-
sultword(R).
Au+Ad+
同一・..,[三コ
Subtractsboththe4-digitBCDsubtrahend(Su)
and◎ontentofCy,iromthe4-digitBCDminuend
(Mi)andoutputstheresulttothespecifiedresult
word(R).
Mi-S・一団コ◆R巨コ
Multipliesthe4・digitBCDmultiplicand〈Md)and
4・digitBCDmultiplier〈Mr),and◎utputstheresult
tothespecifiedresultwords(RandR+1).Rand
R+1mustbeinthesamedataarea.
Md・M・-e[EEIコ[亘コ
DMdesthe4・digitBCDdividend(Dd)bythe4-digit
BCDdMsor(Dr),andoutputstheresulttothespe-
cifiedresultwords.Rreceivesthequotient;R+1
receivestheremainder.RandR+1mustbeinthe
samedataarea.
Dd÷D・{亘コ[=口
◎perandData
Areas
胴晶鵠酬
漂開田㎝
廿霜田加
AulAd:R:
lRIR
SRHR
HRAR
ARLR
LRDM
TC
DM
#
Mi/Su:R:
IRIR
SRHR
HRAR
ARLR
LRDM
TC
DM
#
Md/Mr:R:
tR旧
SRHR
HRAR
ARLR
LRDM
TC
DM
#
Dd1Dr:
}R
SR
HR
AR
LR
TC
DM
#
庄泊明舶田㎝
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SectiOR5・5
Name
Mnemonic
L◎GICALAND
(@}ANDW{34)
LOGICAし◎R
(@}ORW(35)
EXCLUSIVEOR
(@}XORW(36)
EXCLUSIVENOR
(@)XNRW(37)
INCREMENT
(@)ENC(38)
DECREMENT
(@)DEC(39)
SETCARRY
(@)STC(40}
CLEARCARRY
(@)CLC(41)
Symbol
        XORW(36)
`       
        11
        12
        R
lNC38
Wd
DEC39
Wd
STC(40
－
Function
LogicallyANDstwo16・bitinputwords(llandI2)
andsetsthebitsintheresuttword(R)ifthecorre-
spondingbitsintheinputwordsarebothON.
Logica[lyORstwo16・bitinputw◎rds(11andl2)and
setsthebitsintheresuitword(R)whenoneorboth
ofthe◎orresp◎ndingbitsintheinputwordsis/are
ON.
ExciusivelyORstwe16・bitinpUtwords(11andl2)
andsetsthebitsintheresultwerd(R)whenthecor-
respondingbitsininputwordsdifferinstatus.
ExciusivelyNORstwo16・bitinputwords(llandl2)
andsetsthebitsintheresultword(R)whenthecor-
resp◎ndingbitsinbothinpUtwordshavethesame
statUS.
lncrementsthevalueofa4・digitBCDword{Wd)by
one,withoutaffectingcarry(CY).
Decrementsthevalueofa4-digitBCDwordby1,
withoutaffectingcarry{CY}.
SetstheCarryFlag(i.e.,turnsCYON).
ClearstheCarryFlag(i.e,turnsCYOFF).
OperandData
Areas
ll/12:
旧
SR
HR
AR
LR
TC
DM
#
良品鵠㎝
!1112:
1R
SR
HR
AR
LR
TC
DM
#
監器皿㎝
ll/E2:
IR
SR
HR
AR
LR
TC
DM
#
良品留別
ll/12=
lR
SR
HR
AR
LR
TC
DM
#
5開儒㎝
蹴晶摺㎝
聴旧器田㎝
None
None
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LadderDiagramInstnections
Section5・6
5-6
LaCtCterDiagramlnstructi◎ns
LadderD|agraminstructionsincludeLadderinstructionsandLogicBlockin・
structions.Ladderinstructionscorrespondtotheconditionsontheiadder
diagram.Logicblockinstructionsareusedtorelatemorecomplexpartsof
thediagramthatcannotbeprogrammedwithLadderinstructionsaloRe.
5-6・"IILOAD,L◎ADN◎T,AND,ANDN◎ZOR,and◎RN◎「「
LadderSymbols
OperandDa2aAreas
LOAD-LD
トヨB－
L◎ADN◎T-LDN◎T
AND-AND
B
-一←一一一
●
ANDNOT-ANDNOT
B
－
OR-OR
B
－
ORNOT-ORNOT
Limitati◎ns
Description
ThereisnolimittothenumberofanyoftheseinStruCtionS,OrreStriCtiOnSin
theorderinwhichtheymustbeused,aslongasthememorycapacityofthe
PCisnotexceeded.
Thesesixbasicinstructionscorrespondto廿1econditionsonaladderdia-
gram.ASdeSCrbedinSθCtiOn4WritingandEntθringPrOgramS,theStatUSOf
thebitsassignedtoeachinstructiondeterminestheexecutienconditionsfor
a‖otherinstructions.Eiachoftheseinstructionsandeachbitaddresscanbe
usedasmanytimesasrequired.Eachcanbeusedinasmanyofthesein-
structionsasrequired.
'Thestatusofthebitoperand(B)assignedtoLDorLDNOTdeterminesthe
firstexecutioncondition.ANDtakesthelogicaiANDbetweentheexecution
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Ladder1)iagramlnstmctions
Secti◎n5・6
conditionandthestatusofitsbitoperand;ANDNOT,thelogicalANDbe-
tWeentheexecutionconditionandtheinverseofthestatusofitsbitoperand.
ORtakesthelogicalORbetWeentheexecutionconditionandthestatusofitS
bitoperand;ORNOT,thelogicalORbetWeentheexecutionconditionand
theinverseofthestatusefitsbitoperand.
FSags
TherearenoflagsaffeCtedbytheseinstructions.
5・6-2ANDILOADandORILOAD
ANDLOAD-ANDLD
LadderSymbol
        ■●一ー一9■一●●●9          
        1000008`00002・         
'       ■`.●●                
        ・・lll,        ・・、ll.・     グ
        100001' 800003・        
'       ・n`    ■●」  
        "115`-  ・1辞,  
        』●一●-」』●o-・4            
ORL◎AD-◎RLD
LadderSymbol
1。。。。o
へ
ooo◎1t
:
locmo2
:
000◎31
、一
4
Desc『iption
Wheninstructionsarecombinedintoblocksthatcannotbelogicallyco肝
binedusingonlyORandANDoperations,ANDLDar】dORLDareused.
WhereasANDandORoperationsiogicaliycombineabitstatusandanexe・
cutioncondition,ANDLDandORLDlogicallycombinetwoexecutioncondト
tions,thecurrentoneandthelastunusedone.
lnordertodrawiadderdiagrams,itisnotnecessarytouseANDLDandOR
LDinstructions,noraretheynecessarywheninputtingladderdiagramsdi-
rectly,aslspossiblefromLSS.Theyarerequired,however,toconvertthe
programtoandinputitinmnemonicform、q「heproceduresforthese,1衙ita-
tionsfordifferentprocedures,andexamplesareprovidedin4-6'nρu伽g,
〃odi】タ加σ,aηdOわθd(而9力勺eProgram.
lnordertoreducethenumberofprogramminginstructionsrequired,abasic
urlderstandingoflogicblockinstructionsisrequired.
FlagS
Therearenoflagsaffectedbytheseinstructions,
5■6・3C◎dirlgC◎nditi◎nsandOtherlnstruc莉ons
WritingrnnemoniccodeforladderinstructionsisdescribedinSectわn4VVrit-
ingandノηρ眈tingtheProgr召m.Convertingtheinformationintheladderdia-
grarnsymbolforallotherinstructionsfollowsthesamepattern,asdescribed
below,andisnotspecifiedforeachinstructionindMdually.
Refertotheflguresonpage96forasampleladderdiagramandcorre・
spondingmnemoniccodewrjttenonprogramcodingsheetfromメippendixC.
Thefirstwordofanyinstructiondefinestheinstructionandprovidesanyde-
finers.lftheinstructionrequiresonlyasinglebitoperandwithnodefiner,the
bitoperandisalsoplacedonthesamelineasthemnemonic.Allotheroper-
andsareplacedonlinesaftertheinstructionline,oneoperandper踵neandin
thesameorderastheyappearintheladdersymbelfortheinstruction.
Theaddressandinstructioncolumnsofthemnemoniccodetablearefilledin
fortheinstructionwordonly.Fora‖otherlines,theIefttWocolurnnsareleft
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Ladder1)iagramInstr£etiOnS
Section5・6
blank.Iftheinstructionrequiresnodefinerorbitoperand,thedatacolumnis
leftblankforfirstline.Itisagoodideatocrossthroughanyblankdatacol-
umnspaces(forallinstructionwordsthatdonotrequiredata)sothatthe
datacolumncanbequicklycycledtoseeifanyaddresseshavebeenleft
out.
lfanIRorSRaddressisusedinthedatacolumn,theleftsideofthecolumn
isleftbiank.lfanyotherdataareaisused,thedataareaabbreviationis
placedontheleftsideandtheaddressisplaceontherightside.lfacon・
stantistobeinput,thenumbersymbol(#)isplacedentheieftsideofthe
datacolumnandthenumbertobeinputisplacedontherightside.Anynurn-
bersinputasdefinersintheinstructionworddonotrequirethenumbersym-
boiontherightside.TCbits,oncedefinedasatirnerorcounter,takeaTIM
(timer)orCNT(counter)prefix.
Whencodinganinstructionthathasafunctioncode,besuretowriteinthe
functioncode,whichwillbenecessarywheninputtingtheinstructionviathe
ProgrammingConsole.Alsobesuretodesignatethedifferentiatedinstruc●
tionwiththe@symbol.
ThefoIlowingdiagramandcorrespondingmnemoniccodeillustratethe
pointsdescribedabove.
                ㎜              oooo1           」                      
                                                                        
        `.      ll      ㎜      ll              `'                      D炉U{13}盟叫
                                                        22500           
、      r       ◎0100  Il      ㈱                                      
                                                                        BCNT(67)
        1'      llO1001 01002   えドLR630◎     -       )       ll              
                                                                        #oo◎1
                                                                        oo4
        `,      ll      カrOOOO5        4ド                                     
                                                                        HROO
                                                                        
                                                                        TIMOOO#0150
1       ,               llTM◎00                                                
                                                                        
                                                                        MOV(21)
.       -「」           llHROO15                                                
                                                                        HROO
                                                                        LROO
                                                                        
                        ll                                              00500
15s
Address lnstruction     Data    
00000   LD              ooooo
00001   AND             00001
00002   OR              00002
00003   DIFU(13)                225◎0
00004   LD              00100
00005   ANDNOT          00200
00006   LD              01001
00007   ANDNOT          01002
00008   ANDNOT  LR      6300
00009   ORLD            一
00010   AND             22500
OO◎11  BCNT(67)                一
                #       0001
                        004
                HR      oo
OOO12   LD              ◎0005
00013   TIM             o◎o
                #       0150
OOO14   LD      TIM     ooo
00015   MOV(2†}                一
                HR      oo
                LR      oo
00016   LD      HR      0015
00017   OUTNOT          00500
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BitControlInstructiens
Section5・7
Mu1tiPlelnstructionLines
lfaninstructionrequiresmultipleinstruCtionlines(suchasKEEP(11)),allof
theIlnesfortheinstructionareenteredbeforetheright-handinstruction.
Eachofthelinesfortheinstructioniscoded,startingwithLDorLDNOT,to
form`logicblocks'thatarecombinedbytheinstruction.Anexampieofthis
forSFT(10)isshownbebw.
㎜→←一一→蹴  o◎oo1                  
                        1       SFT(10)HRooHRoo
                        P       
一〇〇100       蜘      225◎0  R       
→0100101002    LR6300                  
                                
HROO15
Address Instruction     Operands
00000   LD      00◎00
00001   AND     oooo1
00002   LD      00002
0◎003  LD      00100
00004   ANDNOT  00200
00005   LD      01001
OOOO6   ANDNOT  01002
00007   ANDNOT  LR6300
00008   ORLD    一
00009   AND     22500
00010   SFT{10) 一
                HRoo
                HRO◎
00011   LD      HROOf5
00012   OUTNOT  00500
5・7
5・7目f
Bitc◎ntr◎llnstructions
TherearefiveinStructionsthatcanbeusedgenerallytocontrOlindMdualbit
status.TheseareOUT,OUTNOT,DIFU(13),D炉D(14),andKEEP(11).
TheseinstructionsareusedtoturnbitsONandOFFind耐erentways.
◎UTPUTand◎UTPUTNOT-OUTandOUTNOT
OUTPUT-OUT
LadderSymbol
OperandDataAreas
OUTPUTNOT・一◎UTNOT
LadderSymbo1
Ope『andDataA『eas
Limitations
Description
Anyoutputbitcangenera‖ybeusedinonlyoneinstructionthatcorltrolsi鱈
statUS.
OUTandOUTNOTareusedtocontrolthestatusofthedesignatedbitac-
cordingtOtheexeCutiOncOndition.
OUTturnsONthedesignatedbitforanONexecutioncondition,andturns
OFFthedesignatedbitforanOFFexecutioncondition.WithaTRbit,OUT
appearsatabranchingpointratherthanattheendofaninstructionline.Re-
fertO4-6-7Branching1ηs航ノctわηLinesfOrdetails.
OUTNOＴturnsONthedesignatedbitforaOFFexecutioneondition,and
turnsOFFthedesignatedbitforanONexecutioncondition.
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Section5・7
OUTandOUTNOＴcanbeusedtocontrolexecutionbyturningONandOFF
bitsthatareassignedtoconditionsontheiadderdiagram,thusdetermining
executionconditionsforotherinstructions.Thisisparticularlyhelpfulandal-
lowsacomplexsetofconditionstobeusedtocontrolthestatusofasingle
workbit,andthenthatworkbitcanbeusedtocontrolotherinstructions.
ThelengthoftimethatabitisONorOFFcanbecontrolledbycombiningthe
OUTorOUTNOTwithTIM.RefertoExamplesunder5-8・1TIMER-TIMfor
detaiis.
FiagS
"『herearenoflagsaffectedbytheseinstructions.
5・7・2DIFFERENTIATEUPandDOWN-D炉U(13)andDIFD(14)
LadderSymbols
DIFU(S3)B
OperandDataAreas
DIFD(14)B
Limitations
Description
Anyoutputbitcangeneraliybeusedinonlyoneinstructionthatcontrolsits
statUS.
DIFU(13>andDIFD(14)areusedtotvrnthedesignatedbitONforonecycle
only.
Wheneverexecuted,DIFU(13)comparesitscurrentexecutionwiththeprevi-
ousexecutioncondition.lfthepreviousexecutionconditionwasOFFandthe
currentoneisON,DIFU(13)willtumONthedesignatedbit.lftheprevious
executioncenditionwasONandthecurrentexecutionconditioniseitherON
orOFF,DIFU(13)willeitherturnthedesignatedbitOFForleaveitOFF(i.e.,
ifthedesignatedbitisalreadyOFF).Thedesignatedbitwillthusneverbe
ONforlongerthanonecycle,assumingtheinstructionisexecutedeach
cycle(seePrθcautわnS,below).
Wheneverexecuted,DIFD(14)comparesitscurrentexecutionwiththeprevi-
ousexecutioncondition.lfthepreviousexecutionconditionwasONandthe
currentoneisOFF,DIFD(14)w川turnONthedesignatedbit.lftheprevious
executionconditionwasOFFandthecurrentexecutionconditioniseither
ONorOFF,DIFD(14)willeitherturnthedesignatedbitOFForleaveitOFF.
ThedesignatedbitwillthusneverbeONforlongerthanonecycle,assuming
theinstructionisexecutedeachcycle(seePrecau施ns,below).
Theseinstructionsareusedwhendi行erentiatedinstructions(i.e.,thosepre-
fixedwithan@)arenotavailableandsingle-cycleexecutionofaparticular
lnstructionisdesired.Theycanalsobeusedwithnon-di行erentiatedformsof
instructionsthathavedifferentiatedformswhentheirusewillsimplifypro-
gramming.Examplesoftheseareshownbelow.
Flags
P『ecautions
Therearenoflagsaffectedbytheseinstructions.
DIFU(13)andDIFD{14)operationcanbeuncertainwhentheinstructionsare
programmedbetWeenILandILCorbetWeenJMPandJME.
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ExamPle1:
UseWhenThereAreNo
DifierentiatedEnstructionS
lndiagramA,below,wheneverCMP(20)isexecutedwithanONexecution
conditionitwillcomparethecontentsofthetWooperandwords(HRiOand
DMOOOO)andsetthearithmeticflags(GR,EQ,andLE)a㏄ordingly,lfthe
executionconditienremainsON,flagstatusmaybechangedeachcycleif
thecontentofoneorbothoperandschange.DiagramB,however,isanex-
ampleofhowDlFU(13)canbeusedtoensurethatCMP(20)isexecutedonly
onceeachtimethedesiredexecutionconditiongoesON.
㎜      
        CMP(20)
→lDiagramA     
        HR10
        DMOO◎0
Address lnstruotion     Operands
0◎0◎0 LD      00000
00001   CMP{20) 
                HRlO
                DM◎000
㎜
DIFU(13}22500
蜘      
        CMP(20)
→lDiagramB     
        HR10
        DM◎000
Address lnstruction     Operands
00000   LD      00000
O◎001  DlFU(13)        22500
00002   しD     22500
OOOO3   CMP(20) 
                HR10
                DMOOO
ExamPle2:
UsetoSimPlify
Programming
AlthoughadifferentiatedformofMOV(21}isavailable,thefollowingdiagram
wouldbeverycomplicatedtodrawusingitbecauseoniyoneofthecondi-
tionsdeterminingtheexecutionconditionforMOV(21)requiresdifferentiated
treatment.
㎜
DIFU(13}22500
蹴              
                MOV(2i)
一一一→1・0000ioOOO2000039γ   o,      
                HR10
                DMOOOO
→卜一→Fダ1◎000400005垣               
        」      
－II仔          
Address Instruc60n      Operands
00000   LD      00000
00001   DIFU(13)        22500
00002   LD      22500
0∞03   LD      00001
00004   ANDNOT  00002
00005   ANDNO丁 oooo3
00006   ORLD    一
00007   LD      O∞04
00008'  ANDNOT  OOOO5
oooo9   ORLD    －
OOOlO   MOV{21) 
                HR10
                DMOOOO
5・7・3KEIEP-KEEP(稠)
LadderSymbol
OperandDataAreas
Limitati◎ns
AnyoutputbitcangenerallybeusedinonlyoneinstructionthatControlsits
status.Referto3-2∫月㌧Areafordetails.
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Description
KEEP(1t)isusedtomaintainthestatusofthedesignatedbitbasedontWo
executionconditions.TheseexecutionconditionsarelabeledSandR.Sis
thesetinput;R,theresetinput.KEEP(11)operatesiikealatchingrelaythat
issetbySandresetbyR.
WhenStumsON,thedesignatedbitw"lgoONandstayONuntilreset,re・
gardlessefwhetherSstaysONorgoesOFF.WhenRturnsON,thedesig・
natedbitwillgoOFFandstayOFFuntilset,regardlessofwhetherRstays
ONorgoesOFF.ＴherelationshipbetWeenexecutionconditionsand
KEEP(廿)bitstatusisshownbelew.
Sexecutbnconditien
``
Rexecutioncendition
Status◎fB
■-
81
ThefollowingtWodiagramswouldfunctionidentically,thoughthe加eusing
KEEP(11)requiresonelessinstructiontoprogramandwouldmaintainstatus
eveninaninterlockedprogramsection.
雌
↓
㎜      
S       KEEP(1η00500
¶㎝鵬R 
¶      
Address lnstruc舗on     Operands
00000   LD      00002
00001   OR      00500
00002   ANDNOT  00003
00003   OUT     00500
Address lnstruction     Operands
00000   LD      00002
00001   LD      0◎003
00002   KEEP(11)        0050◎
Flags
Precautions
TherearenoflagsaffeCtedbythisinstruction.
Neveruseaninputbitinaninverseconditiononthereset(R)forKEEP(11)
whentheinputdeviceusesanACpowersupply.Thedelayinshuttingdown
thePC'sDCpowersupply(reIativetotheACpowersupplytotheinputde-
vice)cancausethedesignatedbitofKEEP(11)tobereset.Thissituationis
shownbebw..
lnputUnit
VER
BitsusedinKEEParenotresetininteriocks.
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ExamPle
lfaHRbitoranARbitisused,bitstatuswillberetainedevenduringa
powerinterruption.KEEP(11)canthusbeusedtoprogrambitsthatwillmain-
tainstatusafterrestartingthePCfollowingapowerinterruption.Anexample
ofthisthatcanbeusedtoproduceawarningdisplayfollowingasystem
shutdownforanemergencysituationisshownbe|ow.BitsOOOO2,00003,and
◎OOO4wouidbeturnedONtoindicatesometypeoferror.BitOOOOswouldbe
turnedONtoresetthewarningdisplay.HROOOO,whichisturnedONwhen
anyoneofthethreebitsindicatesanemergencysituation,isusedtoturnON
thewarningindicatorthroughOO500.
㎜      
叫←    一
        、
㎜3     
一1卜司 }
願      
一1←   〆
Resetinput      
O◎◎05 
一」ト  
HROOOO  
『ト    
lndicates
e「nerger)cy
situatiOn
S
KEEP(11}
HROOOO
R
ACtivates
OO500warning
display
Address 1nst田ction     ◎perands
00000   LD      00002
OOOO1   OR      OOOO3
00002   OR      OOOO4
00003   LD      OOOO5
00004   KEEP(11)        HROOOO
0◎OO5  LD      HROOOO
00006   OUT     00500
KE∈P(11)canalsobecombinedwithTlMtoproducedelaysintumingbits
ONandOFF.Referto5-8-1TIMER-1「IMfordetails.
5・8
TimerandCou耐erlnstructions
TIMandTIMHaredecrementingON・・delaytimerinstructionswhichrequirea
TCnumberandasetvalue(SV),
CNTisadecrementingcounterinstructionandCNTRisareversibiecounter
instruction.BothrequireaTCnumberandaSV.BotharealsoconneCtedt◎
multipleinstructionlineswhichserveasaninputsignal(s)andareset.
AnyoneTCnumbercannotbedefinedtWice,i.e.,onceithasbeenusedas
thedefinerinanyofthetimerorcounterinstructions,itcannotbeused
again.Oncedefined,TCnumberscanbeusedasmanytimesasrequiredas
operandsininstructionsotherthantimerandc◎unterinstructions.
TCnumbersrunfromOOOthrough511.Noprefixisrequiredwhenusinga
TCnumberasadefinerinatlmerorcounterinstruction.Oncedefinedasa
timer,aTCnumbercanbeprefixedwithTIMforuseasanoperandincertain
instructions.TheTIMprefixisusedregardlessofthetimerinstructionthat
wasusedtodefinethetimer.Oncedefinedasacounter,aTCnumbercan
beprefixedwithCNTforuseasanoperandincertaininstructions.TheCNT
isalsousedregardlessofthecounterinstructionthatwasusedtodefinethe
counter.
TCnumberscanbedesignatedasoperandsthatrequireeitherbitorword
data.Whendesignatedasanoperandthatrequiresbitdata,theTCnurnber
accessesabitthatfunctionsasa"eompletionflag"thatindicateswhenthe
time/◎ounthasexpired,i.e.,thebit,whichisnormallyOFF,willturnONwhen
thedesignatedSVhasexpired.Whendesignatedasanoperandthatre-
quiresworddata,theTCnumberaccessesamemorylocationthatholdsthe
presentvalue(PV)ofthetimerorcounter.ThePVofatimerorcountercan
thusbeusedasanoperandinCMP(20),oranyotherinstructionforwhich
theTCareaisallowed.ThisisdonebydesignatingtheTCnumberusedto
definethattimerorcountertoaccessthememorylocationthatholdsthePV.
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Notethat"TIMOOO"isusedtodesignatetheTIMERinstructiondefinedwith
TCnumberOOO,todesignatetheoompletionflagforthistimer,andtodesig-
natethePVofthistimer.Themeaningofthetermincontextshouldbeclear,
i.e.,thefirstisalwaysaninstruction,thesecondisalwaysabitoperand,and
thethirdisaiwaysawordoperand.ThesameistrueofallotherTCnumbers
prefixedwithTIMorCNT.
AnSVcanbeinputasaconstantorasawordaddressinadataarea.Ifan
旧areawordassignedtoanlnputUnitisdesignatedasthewordaddress,
thelnputUnitcanbewiredsothattheSVcanbesetexternallythrough
thumbwheelswitchesorsimilardevices.Timersandcounterswiredinthis
waycanonlybesetexternallyduringRUNorMONITORmode.AllSVs,in・
cluding'thosesetexternaily,mustbeinBCD.
5-&1TIMER-TEM
Define『VaSues
LadderSymbol
TIMNSV

OperandDataAreas
Limitations
Description
SVisbetweenOOα1and999.9.Thedecimalpointisnetentered.
EachTCnumbercanbeusedasthedefinerinonlyoneTIMERor
COUNTERinstruction.
TCOOOthroughTCOO3shouldnotbe.usedinTIMiftheyarerequiredfor
TIMH(15).Referto5-8-2HIGHLSPEEDηME月－TiMH(15]fordetails.
AtimerisactivatedwhenitsexecutionconditiongeesONandisreset(to
SV)whentheexecutionconditiongoesOFFOnceactivated,TIMmeasures
inunitsofO.1secondfromtheSV.TIMaccuracyis+O.O/-0.lsecond.
lftheexecutionconditionremainsONlongenoughforTIMtotimedownto
zero,thecompletionflagfortheTCnumberusedwillturnONandwillremain
ONuntilTIMisreset(i.e.,untilitsexecutionconditionisgoesOFF).
ThefoliowingfigureillustratesthereiationshipbetWeentheexecutioncondi・
tionforTiMandthecompletion刊agassignedtoit.
Executionc◎ndition
Completionilag
ON
OFF
ON
OFF
`
コ
ヂーSV
`
●
→
⑨
ロロ
←sv-l
ll
PrecaUtions
¶mersininterlockedprogramsectionsareresetwhentheexecutioncondi-
tiQnforIL(02)isOFF.Powerinterruptionsalsoresettimers.Ifatimerthatis
notresetundertheseconditionsisdesired,SRareaclockpulsebitscanbe
countedtoproducetimersusingCNT.Referto5-8-3COt/NTER-CNTfor
detaiis.
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programexecutionwillcontinueevenifanon-BCDSVisused,buttimingwill
notbeaCcurate.
F!ags
ER:
SVisnotinBCD.
lndirectlyaddressedDMwordisnon-existent.(Contentof*DMword
isnotBCD,ortheDMareaboundaryhasbeenexceeded.)
Exampges
AllofthefollowingexamplesuseOUTindiagramsthatwouldgenerallybe
usedtocontroloutputbitsinthelRarea.Thereisnoreasen,however,why
thesediagramscannotbemodifiedtocontrolexecutionofotherinstructions.
ExamPle1:
BasicAPPlication
ThefollowingexampleshowstWotimers,onesetwithaoonstantandoneset
viainputwordOO5.Here,00200willbeturnedONatterOOeOOgoesONand
staysONforatleast15seconds.WhenOOOOOgoesOFF,thetimervvillbe
resetandOO200willbeturnedOFF.WhenOOOOIgoesON,TIMOOIis
startedfromtheSVprovidedthroughIRwordOO5.BitOO201isalsotUrned
ONwhenOOOOlgoesON.WhentheSVinOOshasexpired,00201isturned
OFF.ThisbitwillalsobeturnedOFFwhenTIMOOIisreset,regardlessof
whetherornotSVhasexpired.
㎜      
        TIMO◎O#0150
→1、   
00200
oooo1           
                TIMOO1005
→1●           
        TIMOOτ 00201
        仔      
015.OS
iROOS
Address lnslruction     Operands
0◎000  ω      00000
00001   ＴlM    000
                #0150
OOOO2   LD      TlMOOO
OOOO3   OUT     00200
◎◎004 LD      00001
∞005   TlM     oo1
                005
00006   ANDNOT  TlMOO1
00007   CUT     00201
ExamPle2:
EXtendedTimers
Therearetwowaystoachievetimersthatoperateforlongerthan999.9sec・
onds.Onemethodistoprogramconsecutivetimers,withtheCompletion
Flagofeachtimerusedtoactivatethenexttimer.Asimpleexamplewithtwo
900.0-second(15-minute)timers◎ombinedtofunctionallyforrna30-minute
tjmer.
㎜
        TIMOO1#9000
1001    
        
900.OS
TIMOO2
TIMOO2
#9000900、Os
Address hstrucUon       Operandg
00000   LD      OOOOO
00001   TIM     001
                #9000
00002   LD      TIMOO1
00003   TIM     002
                #9000
00004   LD      TIMOO2
00005   OUT     00200
lnthisexamp置e,00200wi‖beturnedON30minutesafterOOOOOgoesON.
TIMcanalsobecombinedwithCNTorCNTcanbeusedtocount.SRarea
clockpulsebitstoproducelongertimers.Anexampleisprovidedin5-8・3
COU∧i正R-C〈1τ
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Exampie3=
◎NIOFFDelays
TIMcanbecombinedwithKEiEP(1"todelayturningabitONandOFFin
referencetoadesiredexecutioncondition.KEEP(11)isdescrbedin5-7-3
κEEP-jp〈EEP(117.
Tecreatedelays,theCompletionFlagsiortWoTIMareusedtodetermine
theexecutionconditionsforsettingandresetthebitdesignatedfor
.KEEP(11).ThebitwhosemanipuiationistobedelayedisusedinKEEP(li).
TurningONandOFFthebitdesignatedforKEEP(14)isthusdelayedbythe
SVforthetWoTIM.ThetWoSVoouldnaturallybethesameifdesired.
Inthefollowingexample,00500wouldbeturnedON5.Osecondsafter
OOOOOgoesONandthenturnedOFF3.OsecorldsafterOOOOOgoesOFFlt
isnecessarytousebothOO500andOOOOOtodeterminetheexecutionoondi-
tionfoピ「IMOO2;00000inannorma|lyclosedconditio川snecessarytOreset
TIMOO2whenOOOOOgoesONandOO500isnecessarytoactivateTIMOO2
(whenOOOOOisOFF).
㎜0
        TIMOO10050
        
005000◎00◎
        TIMOO20030
→1↓F揃001S    
        
        KεEP(11)0050◎
→lMoo2R        
→1     
■      
5.Os
3.OS
Address lnst開ction     Operands
00000   LD      000◎0
00001   TlM     OO1
                #oo50
00002   LD      00500
OOOO3   ANDNOT  00000
00004   TlM     002
                #∞30
00005   LD      TIMOO1
00006   LD      TIMOO2
00007   KεEP(1り)      00500
0◎000
OOsOO
・`
`1
5.Os
3,0s
ExamPle4:
One.ShotBits
TheIengthoftimethatabitiskeptONorOFFcanbecontrolledbycombin-
ingTIMwithOUTorOUTNO.Thefolbwingdiagramdemonstrateshowthis
ispossible.inthisexample,00204wouldremainONfor1.5secondsafter
OOOOOgoesONregardlessofthetimeOOOOOstaysON.Thisisachievedby
usingOlOOOasaself-maintainingbitactivatedbyOOOOOandturningON
OO204throughlt.WhenTIMOOlcomesON(i.e.,whentheSVofTIMOOl
hasexpired),00204willbeturnedOFFthroughTIMOO1(i.e.TIMOelwiH
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turnONwhich,asaninversecondition,createsanOFFexecutioncondition
forOUTOO204).
㎜+㎜+㎜+㎜+
444
TtMOOf
OIOOOTIMOO1
0◎000
OlOOO
TIMOOI
#OO15
1.5s
00204
002◎4
1
`
1.5s
1.5s
Address 1nstruction     Operands
OOOO◎  LD      01000
0◎001  ANDNOT  TIMOO1
00002   OR      00000
◎OOO3  OUT     01000
OOOO4   LD      010∞
OOOO5   TIM     o◎1
                #0015
0◎006  LD      01000
◎◎007 ANDNOT  TIMOO1
OOOO8   OUT     00204
ExamPle5:
FlickerBits
BitscanbeprogrammedtoturnONandOFFatregularintervalswhileades-
ignatedexecutionconditionisONbyusingTIMtWice.OneTIMfunctionsto
turnONandOFFaspecifiedbit,i.e.,thecompletionflagofthisTIMturnsthe
specifiedbitONandOFF.TheotherTIMfunctionstocontroltheoperationof
thefirstTIM,i.e.,whenthefirstTIM'scompletionflaggoesON,thesecond
ＴtMisstartedandwhenthesecondTIM'scompletionflaggoesON,thefirst
TIMisstarted.
　　コリ　
H
TIMOO1
`       TIM◎01据0010
1       
1.Os
TIMOO1
TIMoo2
#OO151.5s
OOOOO
Address lnstruction     Operands
0∞00   LD      OOOOO
00001   AND     TIMOO2
OOOO2   TlM     001
                #0010
00003   LD      TIMOO1
OOOO4   TlM     002
                #0015
00005   LD      TlMOO1
00006   OUT     OO205
8
00205
1.Os1.5s1.Os3.5S
AsimplerbutlessflexibiemethodofcreatjngaflickerbitistoANDoneofthe
SRareaciockpulsebitswiththeexecutionconditionthatistobeONwhen
the刊ickerbitisoperating.AlthoughthismethoddoesnotuseTIM,itisin・
cludedhereforcomparison,ThismethodismoreiimitedbecausetheON
andOFFtimesmustbethesameandtheydependontheclockpuisebits
availableintheSRarea.
lnthefollowingexamplethe1-secondclockpulseisused(25502)sothat
OO206wouldbeturnedONandOFFeverysecond,i.e。,itwouldbeONfor
105
---------------------[End of Page 5407]---------------------



TimerandCounterInstructiOn∫
Section58
O.5secondsandOFFforO.5seconds.Precisetimingandtheinitialstatusof
OO206woulddependonthestatusoftheclockpulsewhenOOOOOgoesON.
Address Instmction      Operand⑨
00000   LD      ooooo
00001   AND     25502
OOOO2   OUT     00206
5・8・2HIGH・SPEEDTIMER-TIMH(15)
DefinerValues
LadderSymbol
#(000through511,butOOO
throughOO3preferred)
OperandDataAreas
Limitations
Description
PrecaUtions
SVisbetweenOO.02and99.99.(AlthoughOO.00andOO.01maybeset,
00.OOwilldisablethetimer,i.e.,turnONtheCompletionFlagimmediately,
andOO.01isnotreliablycycled.)Thedecimalpointisnotentered.
EachTCnumbercanbeusedasthedefinerinonlyonetimerorcounterin-
struction.
TCOOOthroughTCOO3mustbeusedtoerlsureadequateaccuracyifthe
CyCletimeisgreaterthan10rns.
TIMH(15)eperatesinthesamewayasTIMexceptthatTIMHmeasuresin
unitsofO.01second.
Referto5-8-1TIMER-TIMioroperationaldetailsandexamples.Exceptわr
theabove,andallaspectsofoperationarethesame.
Timersininterlockedprogramsectionsareresetwhentheexecutioncondi-
tionforlし(02)isOFF.Powerinterruptionsalsoresettime「s・Ifatime「thatis
notresetundertheseconditionsisdesired,SRareaclockpulsebitscanbe
countedtoproducetimersusingCNT.Referte5-8-3CO(ノNTER-CN7for
details.
TheCycletimeaffectsTIMH(15)accuracyifＴCOO4throughTC511are
used,lfthecycietimeisgreaterthan10ms,useTCOOOthroughTCOe3.
Programexecutionwillcontinueevenifanon-BCDSVisused,buttimingwill
notbeaccurate.
Flags
ER:
SVisnotinBCD.
lndirectiyaddressedDMwordisnon-existent.(Contentof*DMword
isnotBCD,ortheDMareaboundaryhasbeenexceeded.)
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OFFtoONchangeshavebeencountedinOOOOI.ThiswouldresultinOO203
beingturnedON.
　　　き
H
CP
㎜
R
CNTOO1
CNTOO1
CNTOO2
#OlOO
CNTOO1
CP
㎜
R
CNＴOO2
#02◎0
CN↑OC2
Address hstruction      Operands
00000   LD      ooooo
OOOO1   AND     00001
OOOO2   LDNOT   00002
◎0003  OR      CNL「◎01
00004   OR      CNTOO2
OOOO5   CNT     oo1
                #0100
OOOO6   LD      CNTOO1
OOOO7   LDNO丁  00002
OOOO8   CNT     002
                #0200
OOOO9   LD      CNTOO2
OOO10   OUT     OO203
CNTcanbeusedinsequenceasmanytimesasrequiredtoproducecount-
erscapableofcountinganydesiredvalues.
Exampte3:
Ext帥dedTime『S
OOOOOTMOOICNTQO2
CNTcanbeusedtocreateextendedtimersintwoways:bycombiningＴ1M
withCNTandbycountingSRareaciockpulsebits.
Inthefollowingexample,CNTOO2ceuntsthenumbereftimesTIMOOI
reacheszerofromitsSV.ThecompletionflagforTIMOOIisusedtoreset
TIMOOIsothatisrunscontinuouslyandCNTOO2countsthenumberof
timesthecompletionflagforTIMOOIgoesON(CNTOO2wouldbeexecuted
onceeachtimebetWeenwhenthecompletionflagforTIMOOIgoesONand
TiMOOIisresetbyitscompletionflag).TIMOOIisalsoresetbythecomple・
tionflagforCNTOO2sothattheextendedtimerwouldnotstartagainuntiI
CN↑002wasresetbyOOOO1,whichservesastheresetfortheentireex-
tendedtimer.
BecauseinthisexampietheSVforTIMOOIis5.OsecondsandtheSVfor
CNTOO2islOO,thecompletionflagforCNTOO2turnsONwhen5secondsx
lOOtimes,i.e.,500seconds(or8minutesand20seconds)haveexpired.
ThiswouldresultinOO201beingturnedON.
TtMOOI
#◎050
TIMOOlCP        一
        CNTOO2#0100
叫looo◎f→1    
        
R       
CNTOO2
Address hstruction      Operands
ooooo   LD      00000
00001   ANDNOT  TIMOO1
OOOO2   ANDNOT  CNTOO2
OOOO3   TIM     001
                #0050
OOOO4   LD      TIMOO1
OOOO5   LD      OOOO1
OOO◎6  CNT     OO2
                #0100
OOOO7   LD      CNTOO2
OOOO8   OUT     00200
lnthefollowingexampie,CNTOOIcountsthenumberoftimesthe1-second
clockpulsebit(25502)goesfromOFFtoON.Hereagain,00000isusedto
controlthetimeswhenCNTisoperating.
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BecauseinthisexampletheSVforCNＴ001is700,thecompletionflagfor
CNTOO2turnsONwhenlsecondx700tlmes,orllminutesand40sec-
ondshaveexpired.ThiswouldresuitinOO202beingturnedON.
姫ト
㎜口
CP
oooo1
R
盟
#0700
Address lnstruction     Operands
00000   LD      00000
00001   AND     25502
00002   LDNOT   00001
00003   CNT     oo1
                #0700
00004   LD      CNTOO1
OOOO5   OUT     00202
CaぱionTheshorterclockpulseswillnotnecessarilyproduceaccurate
timersbecausetheirshortONtimesmightnotbereadaccuratelyduringl加ger
cycles.lnparticular,theO.02-secondarldO.1-secondclockpulsesshouldnotbe
usedtocreatetimerswithCNTinstructions.
5喧8・4REVERS旧ILEC◎UNTER-CNTR(i2)
DefinerValues
LadderSymbol
‖      CNTR(12}NSV
lDl     
R       
        
Ope『andDataA『eas
Limitations
Desc『iption
EachTCnumbercanbeusedasthedefinerinonlyonetimerorcounterin-
structlon.
TheCNTR(12)isareversible,up/downcircuiarcounter,i.e.,itisusedto
covntbetvveenzeroandSVaccordingtochangesintWoexecutioncondi-
tions,thoseintheincrementinput(ll)andthoseinthedecrementinput(Dl).
Thepresentvalue{PV)willbeincrementedbyonewheneverCNTR(12)is
executedwithanONexecutionconditionforllandtbelastexecutioncondト
tionforllwasOFF.Thepresentvalue(PV)willbedecrementedbyone
wheneverCNTR(12)isexecutedwithanONexecutionconditionforDland
thelastexecutienconditionforDlwasOFF.lfOFFtoONchangeshaveoc-
curredinbethIiandDlsincetheIastexecution,thePVwillnotbechanged.
lftheexecutionconditionshavenotchangedorhavechangedfromONto
OFFforbothliandDi,thePVofCNTwillnotbechanged.
WhendecrementedfromOOOO,thepresentvalueissettoSVandthecom-
pletbnflagisturnedONuntilthePVisdecrementedagain.Whenincre-
mentedpasttheSV,thePVissettoOOOOandthecompletioBflagisturned
ONuntilthePVisincrementedagain.
CNTR(12)isresetwitharesetinput,R.WhenRgoesfromOFFtoON,the
PVisresettozero.ThePVwillnotbeincrementedordecrementedwhileR
isON.CountingwillbeginagainwhenRgoesOFF.ThePVforCNTR(12)
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willnotberesetininterlockedprogramsectionsorbytheeffectsofpower
interruptions.
ChangesinllandD|executioncond帽ons,thecompietionflag,andthePV
areiliustratedbelowstartingfrompartwaythroughCNTR(12)operation(i.e.,
whenreset,countingbeginsfromzero).PVlineheightismeanttoindicate
changeSinthePVonly,
Executioncondition
onincrement{ll)
Execu目oncondition
ondecrement(Dl)
Comple目onflag
PV
ON
OFF
ON
OFF
ON
OFF
㎞
Precautions
Flags
Programexecutionwillcontinueevenifanon-BCDSVisused,buttheSV
willnotbecorrect.
ER:
SVisnotinBCD.
lndirectlyaddressedDMwordisnen-existent.(Contentof*DMword
isnotBCD,ortheDMareaboundaryhasbeenexceeded.}
u1
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S]ECTION6
ProgramExecutionTiming
Thetimingofvari皿soperadonsmustbeconsideredbo也whenwritinganddebuggingaprogram.Thetimereq血edto
ex㏄日tetheprogramandpe㎡forme由erCPUoperationsisimpOrtant,asisthetimingofeachsignalcomingintOandIeav-
ingthePCinordertoachievethedesiredcontrolactionattherighttime.Thissectionexplainsthecycleandshowshow
tocalcUlatethecycletimeandl/Oresponset㎞es.
IIOreSl)onsetimesinLinkSystemsaredescribedintheindividualSystemManuals.
4234
6∠U6〆0
CycleTime
InstructionExecutioRTimes
IIOReSPonseTime
HostLinkResponseTime
114
117
121
122
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CycleTime
Section6・1
6・1
CycSeTime
τbaidinPCoperation,theaverage,maximum,andminimumcycletimes
canbedisplayedontheProgrammingConsoleoranyotherprogramming
Deviceandthemaximumcycletimeandcurrentcycletimevaluesareheldin
AR26andAR27.UnderstandingtheoperationsthatoCcurduringthecycle
andtheelementsthataffectcycletimeisessentialto舗ectiveprogramming
andPCoperatbns.
Themalorfactorsindeterminingprogramtimingarethecycletimeandthe
I/Oresponsetime.OnecycleofCPUoperationiscalledacycle;thetime
requiredforonecycleiscalledtheCycletime.Thetimerequiredtoproducea
controloutputsignalfollowingreceptionofaninputsignaliscalledthel10
responsetime.
114
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CycleZ'me
Secti◎n6回1
Seterr◎rWagsandactivatesindicators
ERRORorALARM?
ERROR
TheoverallflowofCPUoperationisasshowninthefollowingflowchart.
Powerapplicati◎n
Resetwatchdogtimer
CheckhardwareandPr◎gramMemory
Resetswatchdogtimerandprogramcounter
Executeuserpr◎gram
Endofprogram?
YES
SCAN(18)executed?
YES
Resetwatchdogtimerandadjustcycletime
Computecycletime
Resetwatchdogtimer
Refreshinputbitsandoutputterminais
OverseeingP「ocesses
Pro9畷ヨmex㏄ution
Cycle6me●P『◎ceSS旧g
1!Orefreshing
RS-485●●se『VICmg
Device`■se「VICmg
Thefirstthreeoperations,immediatelyafterpowerapplication,areperformed
onlyonceeachtimethePCisturnedon.Therestoftheoperationsareper-
formedincyclicfashion,witheachcycieformingonecycle.Thecycletimeis
thetimethatisrequiredfortheCPUtocompleteoneofthesecycles.This
cycleincludesbasicallysixoperations.
皿5
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CycleTime
Secti◎n6・1
ThefollowingtableshowsthebreakdownofthePCcycle,timerequirements,
andreasonsforvariationsinthecycletime.Thetotalcycletimewillbethe
Sumofallthefollowing.
ProceSS Content Tlmerequireme耐s
Overseeing      Resettingwatchdogtimer,1!Obuscheck,UMcheck      3.Oms
Programexecution        Executi◎nofuserprogram Tbtaltimeforexecutingallinstrudionsaccordingtocurrentexecutioncondnions.Variesw詑hinstructionsusedandexecutionconditbns.Referto6・2〃7s】ぴuc6bη&ecαわn77π1θsfo『details.
Cycletimeadjustments    ComputationofcycletimeandrequiredadlustmentforSCAN(18)  AlmostinstantaneolＬs{lessthanlms)廿noadjustmentisnecessary.TimerequiredisdeterminedbyoperandofSCAN(18)甘adlustmentisnecessary.
1!Orefresh      Outputterminalstatusupdateda㏄ordingtooutputb口statusandinputbltsstatusupdatedaccordingtoinputterminalstatus.   hputs=0.07msper8pts.Outputs:0.04msper8pts.
RS-485servicing Built・inRS-485interfaceserviced.       lfnotsetinSystemDM,5%ofthecalculationcycletimewi‖beused(buttheminimumtimeislms);otherwise,thePercentageset拍SystemDM(betweenO%and99%)wi‖beused.TheminimumservicingtimeisO2mseven話SystemDMissettoO%.
PeripheralDeviceservichg        PeripheralDevicesoorlnecttoCPUserviced(e.9.,ProgrammingDevices) lfnotsetinSysternDM,5%ofthecalculatbncycletimew川beused(buttheminimumtimeislms);othem・ise,thepercentagesetinSystemDM(betweenO%and99%)wi‖beused.ThθminimumservicingtimeisO.2mseven『SysternDMissettoO%.
WatChdOgTimerandLong
CycleTimes
WithinthePC,thewatchdogtimermeasuresthecycletimeandcorhparesit
toasetvalue.lfthecycletimeexceedsthesetvalueofthewatchdogtimer,
aFALSgFerrorisgeneratedandtheCPUstops.
E…venifthecycletimedoesnotexceedthesetvalueofthewatchdogtimer,a
longcycletimecanadverselyaffecttheaccuracyofsystemoperationsas
ShOwninthefOllOwingtable.
　
Cycletime(ms)   Possibleadverseaffects
100rgreater     TIMH(15}inaccuratewhenTCO16throughTC5†1areused.
20αgreater     0.02-secondclockpulsenotaccuratelyreadable.
1000rgreater    0.1-secondclockpulsen◎ta㏄uratelyreadableandCycleTimerErrorflag(25309)turnsON.
2000rgreater    0.2-secondclockpulsenotaccuratelyreadable.
6,5000rgreater  1「ALScodegFgeneratedregardless◎fwatchdogtimerse栢ngandthesystemhalts.
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InstrzectionExecutionTimes
Section6■2
6・2
enstructi◎nExecuti◎nTimes
ThisfollowingtableIiststheexecutiontimesforallinstructionsthatareavail-
ablefortheC20HB-TS.Themaximumandminimumexecutiontimesandthe
conditionswhichcausethemaregivenwhererelevant.When"vvord"isre-
ferredtointheConditionscolumn,itimpliesthecontentofanywordexcept
forindirectlyaddressedDMwords.lndirectlyaddressedDMwords,which
createlongerexecutiontimeswhenused,areindicatedby"*DM."
Executiontimesformostinstructionsdependonwhethertheyareexecuted
withanONoranOFFexecutioncondition.Exceptionsaretheladderdia-
graminstructionsOUＴandOUTNOT,whichrequirethesametimeregard'
lessoftheexecutioncondition.TheOFFexecutiontimeforaninstruction
canalsovarydependingonthecircumstances,i.e.,whetheritisinaninter-
lockedprogramsectionandtheexecutionconditionfor1しisOFF,whetherit
isbetweenJMP(04}00andJME(05)OOandtheexecutionconditiontor
JMP(04)00isOFF,orwhetheritisresetbyanOFFexecutioncondition."R,"
"IL,"and"JMP"areusedtoindicatethesethreetimes.
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InstrzectionEぶecutionTimes
Section6・2
Table:InstructionExecutionTimeS
Instruction     Cond社ions      ONexecutiontime(μs)白  OFFexecutiontime(μs}曹
LD      ●㎝    0.75    t5
しDNOT  ●●・  O.75    1.5
AND     一一    0.75    t5
ANDNOT  一一    O.75    1.5
OR      ●一    O.75    1.5
ORNOT   一一    0.75    1.5
ANDLD   一一一  0.75    1.5
ORLD    一一●  O.75    1.5
OUT     一一    1.13    225
OUTNOT  ■●●  1.13    225
TM      ConstantforSV   2.25・  R:2.251L:2.25JMP:2.25
        *DMforSV                R:2591L:2.25JMP:2.25
CNT     ConstantforSV   2.25    R:2.251し:2,25JMP=2.25
        *DMforSV                R:2551L:2.25JMP:2.25
NOP(00) 一一    0.75    ●●●
END(01) 一一    85      一－
lL(02)  一一■  32      35
lLC(03) 一一    59      35
JMP{04) 一命一  35      35
JME(05) 一一一  45      35
FAL(06) FAL(06)00(reset)        357     2.25
        FAL(06)01to99   247     2.25
FALS(07)        ●一一  1tlms   2.25
STEP(08)        ●s●   364     225
SNXT(09)        一一●  22      225
SFT(10) With†-wordsh蒔tregister        227     R:1911L:30JMP:30
        W註h250・wordshi費register      8.06ms  R:1.81mslL:30JMP:30
KEEP(11)        一ー一  1.13    一'●
CNTR(12)        ConstantforSV   107     R:851L:49JMP:49
        *DMforSV        265     
DIFU(13)        ●■古  105     Normal:93止:93JMP:84
Nete=
118
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F戊.
insMectionExecua'onTimes
Section6・2
lnstruction     Conditions      ONexec哺。ntime(μs)曹  OFFexecutiontime(声ド
DIF叩4) 一●●  104     Normal:921L:92JMP:84
TIMH(15)        hterrupt,ConstantforSV  149     R:1991L:199JMP:73
        Normalcycle,ConstantforSV       169     
        1耐errupt,*DMforSV      149     R:2911L:291JMP:73
        Nomalcycle,*DMforSV     169     
WSFT(16)        Whenshi貴inglword       260     3
        Whenshifting1000wordsusing*DM   17.3ms  
RWS(17) Whensh疏tinglword       558     3.75
        Whensh肖ting1000wordsusing*DM   57.4ms  
SCAN(18)        ●■一  CycletimesetininStrUCtiOn-aCtUalCyCletime       3.75
CMP(20) Whencompa加gaconstanttoaword    162     3
        Whencomparingtwo*DM     447     
MOV(21) Whentranslerringaconstanttoaword        113     3
        Whentransferring*DMto*DM        321     
MVN(22) Whentranslerrhgac◎nstanttoaword        115     3
        Wh帥transferring*DMt◎*DM       392     
BIN(23) Whenconve由ngawordtoaword       197     3
        Whenconveding*DMto*DM   465     
BCD(24} Whenconveningawordtoaword       198     3
        Whenconv岨ing*DMto*DM   451     
ASL(25) Whenshiftingaword       62      225
        Whenshifting*DM 190     
ASR(26) Whenshiftingaword       62      2.25
        Whensh廿ting*DM 190     
ROL(27) Whenrotatmgaword        66      2.25
        Whenrotating*DM 194     
ROR(28) Whenrotatingaword       66      2.25
        Whenrotating*DM 194     
COM(29) Wheninveπmgaword       379     2.25
        Wheninve由ng*DM 506     
ADD{30) Constant+word→レw◎rd  166     3.75
        *DM+*DM→・*DM  593     
SUB(31) α)nstant+word→word    192     3.75
        *DM-*DM→*DM    600     
MUし(32)        Constantxword→word     634     3.75
        *DMx*DM→・word 1045    
DIV(33} Word÷constant→word    737     3.75
        *DM÷*DM→*DM   1156    
ANDW(34)        Constant<word回》word   笛2     3.75
        *DM<*DM→*DM    557     
ORW(35) Constant>word→word     162     3.75
        *DM>*DM→*DM    560     
XORW(36)        ConstantXORWw◎rd→・word       162     3.75
        *DMXORW*DM→*DM 560     
Note:
'Theexecu60n6meisgiveninmicrose◎ondsuniessotherwisestated.
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lnsrmctionExecutionTimes
Section6口2
Instruction     Conditions      ONexecutiontime(μS)含  OFFexecutiontime{暇}含
XNRW(37)        ConstantXNRWword→word  163     3.75
        *DMXNRW*DM→・*DM       561     
lNC(38) Whenincrementingaword   79      2.25
        Whenincrementing*DM     207     
DEC(39) Whendecrem旬tingaword   72      2.25
        Wh飢decreme耐ing*DM     260     
STC(40) ■一    21      1.5
CLC(41) 一一●  21      1.5
、　
Note:
★Theexecutiontimeisgiveninmicrose◎◎ndsunlessotherwisestated.
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1/OResponseTime
Section6・3
6・3
11◎Resp◎nseTime
Thel/OresponsetimeisthetimeittakesforthePCtooutputacontrolsignal
afterithasreceivedaninputsignal.Ｔhetimeittakestoresponddependson
thecycletimeandwhentheCPUreceivestheinputsignalrelativetothein-
putrefreshperiod.
Theminimumandmaximuml/Oresponsetimecalculationsdescribedbelow
areforwhereOOOOOistheinputbitthatreceivesthesignalandOO200isthe
outputbitcorrespondingtothedeslredoutputpoint.
MinimumIIOResponse
Timg
ThePCrespondsmostquicklywhenitreceivesaninputsignaljustpriorto
theinputrefreshperiodinthecycle.OncetheinputbitcerrespOndingtothe
signalhasbeentumedON,theprogramwouidhavetobeexecutedonceto
turnONtheoutputbitforthedesiredoutputsignalandthentheinputrefresh
andoverseeingoperationswouldhavetoberepeatedbeforetheoutputre-
freshoperationrefreshestheoutputbit.Thel〆Oresponsetimeinthiscaseis
thusfoundbyaddingtheinputON-delaytime,thecycletime(includingthe
l/Orefreshtimes),andtheoutputON-delaytime.Thissituationisillustrated
below.
CPUreads
inputsignai＼LCyd・tim・→Cyd。tim。_,i
Cycle
lnput
signal
Output
signal
OV#)utsignal
・:
一一1/Oresponsetime=■一■■■一■MN－問
:1
Minimuml/Oresponsetime=inputONdelay+cycletime+1!Orefreshtime
+outputONdelay
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HostLinkResponseTime
Section64
Maximumi/OResponse
Time
ThePCtakeslongesttorespondwhenitreceivestheinputsignaljustafter
theinputrefreshphaseofthecycle.InthiscasetheCPUdoesnotrecognize
theinputsignaluntiltheendofthenextcycle.Themaximumresponsetime
isthusonecyclelongerthantheminimuml!Oresponsetime,exceptthatthe
inputrefreshtimewouldnotneedtobeaddedinbecausetheinputcomes
justafteritratherthanbeforeit.
Overseeing
Cycle
lnputCPUreadsCPUwites
signalinputsigBal◎utptＬtsignal
l叩・tONd・layOutputONd・1・y
ゆ
麟⊥_-
ll
"e,一・e-e"一一一一一一一一ーー一1/Oresponsetime-一一一一一一一一■t・el
ll
Maximuml/Oresponsetime=inputONdelay+(cycletimex2)+outputON
delay
CalculationExample
Thedatainthefollowingtablewouldproducetheminimumandmaximum
CyCletimesshowncalculatedbelow.
lnputON-delay   1.5ms
Cycletime       20ms
1叩utrefreshtime        0.23ms
OutputON・delay 15ms
Minimuml!Oresponsetime=1.5+20+0.23+15=36.73ms
Maximuml/Oresponsetime=1.5+(20x2)+15=56、5ms
6-4
H◎stLinkResp◎nseTime
Theprocessingthatdeterminesandthemethodsforcalculatingtheminimum
andmaximumtimesrequiredfromaninputononePCinaHostLinkSystem
toaneutputonanotherpCinthesameHostLinkSystemaredescribedbe-
lew.ThetransferbetWeenthePCsishandledthroughahostcomputercon-
nectedtoboththesePCs.Althoughmorepreciseequationsmaybewrittenif
required,thoseusedinthefollowingcalculationsdonotconsiderfractionsof
acycle.
{nconsideringrespc～nsetimes,itisimportanttorememberthesequenceof
processingthatoccursduringthePCcycle.Themainfactorthataffectsthe
r・:,:sponsetimeisthetimingofinputsandoutputs,thelengthofthetransmis-
slon,andthetimerequiredforhostcomputerprocessing.
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HostＬLinkResponseTime
Section6頃4
Thefollowingdiagram川ustratesthesetupusedinresponsetimecalcula-
tions,
⊥
[叩・t
Cycletime
(50ms)
Output
Cyc|etime
(30ms)
MinimumrespOnsetime=
Thefollowingequationsareusedtocalculatetheminimumandmaximum
responsetjmesfortheC20HB-TS.Themaximumresponsetimeisanap-
proximation.
lnputONdelay+Commandtransmissiontime+(CyCtetimeofPCforUnit#Ox2)+RespOnsetransmis-
siontime+Hostcomputerprocessingtime+Commandtransmissientime+(CycletimeefPCforUnit#31
x2)+OutputONdelay
MaximumrespOnsetime=
tnputONdelay+Commandtransmissiontime+(CyctetimeofPCforUnit#Ox10)+Resp◎nsetransmis-
siontime+Hostcompvterprocessingtime+Commandtransmissiontime+〈CycletimeofPCforUnit#31
xle)+OutputONdelay
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SECTION7
ProgramDebuggingandExecution
Thissectionprevidestheproceduresfordebuggingaprogram,andformonitoringandcontrellingthePCthroughaPro-
9rammingConsole.
IfyouareusingaFIToracomputerrunningLSS,refertotheapplicableOperatiOnManualforprocedureso田hese.
-▲A∠
一■
7♂弓～
Diq〕1ay01gandClearingEmrMessages
MonitoringOperati皿andModifyingData
7-2-1
7-2-2
7-2-3
7-24
7-2-5
7-2・6
7-2・7
7-2・8
7-2-9
7・2・10
7・2-11
BitlWordMonitor
ForcedSet!Reset
ForcedSet!ResetCance1
Hexad㏄㎞a1!BCDDataMod迫cadon
Hex/ASCIIDisplayChange
ProgramHeaderDisplay
3・wordMonitOr
3-wordDataModification
BinaryMonitOr
BinaryDataModif7ication
ChangingTimer/CounterSV
7-3C250HL-PRO31-TSPROMWrtterOperations
7-3-1
7-3・2
7-3-3
7-34
7-3-5
7-3-6
SwitchingtoandfromPROMWriterMode
EPROMTypeSetting
EPROMEraseCheck
EPROMDataRead
EPROMDatawrite
EPROMDataCompare・
缶刀銘3133鈎3536363738394144545妬474748
1▲ーエー⊥-凸-よーユー-⊥ー工-⊥ームー⊥ーエー▲11上ーユー▲-且-且
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Displ4yingandClearingErrorMes∫ages
Section7・1
7・1
DispEay置ngandClearingErr◎rMessages
Afterinputtingaprogramandcorrectingitforsyntaxerrors,itmustbeexe-
cutedandallexecutionerrorsmustbeeliminated.Executionerrersinclude
anexcessivelybngcycie,errorsinsettingsforvariousUnitsinthePC,and
inappropriatecontrolactions,i.e.,theprogramnotdoingwhatitisdesigned
todo.
lfdesired,theprogramcanfirstbeexecutediselatedfromtheactualcontrol
systemandwiredtodummyinputsandoutputstocheckforcertaintypesof
errersbeforeactualtrialoperati加withthecontrolledSystem.
Whenanerroroccursduringprogramexecution,itcanbedisplayedforiden-
tificationbypressedCしR,FUN,andthenMONTR.lfanerrormessageis
displayed,MONTRcanbepressedtoaccessanyothererrermessagesthat
arestoredbythesysteminmemory.lfMONTRlspressedinPROGRAM
mode,theerrormessagewillbeciearedfromrnemory.Besuretowritedown
theerrormessagewhenrequiredbeforepressingMONTR.OKwiHbedis-
playedwhenthelastmessagehasbeencleared.
lfabeepersoundsandtheerrorcannotbeclearedbypressingMONTR,the
causeoftheerrorstillexistsandmustbee|iminatedbeforetheerrormes-
sagecanbecleared.lfthishappens,taketheappropriatecorrectiveactionto
eliminatetheerror.RefertoSec施ngTroubleshootinσforalldetailsonall
errormessages.Thesequenceinwhicherrormessagesaredisplayedde-
pendsontheprioritylevelsoftheerrOrs.Themessagesforfatalerrors(i.e.,
thosethatstopPCoperatbn)aredisplayedbeforenon-fatalones.
Althougherrormessagescanbedisplayedinanymode,theycanbecleared
onlyinPROGRAMmode.ＴhereisnowaytorestartthePCfoilowingafatal
errorwithoutfirstclearingtheerrormessageinPROGRAMmode.
KeySequence
但
FUN
M・t・……鉋
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Monitori含nOerationandModifyin91)ata
SectiOR7口2
ExamPle
Thefollowingdisplaysshowsomeofthemessagesthatmayappear.Re佃
tOSeCtわη9TroubノθshootingforanextensiveliStOferrormessages,their
meanings,andtheapPropriateresponses.
Fat剖
e「rors
↑
Non-fatal
erro「S
Alle「了o「s
havebeen
deared
7・2
7・2・f
M◎nitoringOperati◎nandModifyingData
Thesimplestformofoperationmonitoringistodisplaytheaddresswhose
operandbitstatuslstobemonitoredusingtheProgramReadoroneofthe
searchoperations.AsIongastheoperationisperformedinRUNorMONI-
TORmode,thestatusofanybitdisplayedwiMbeindicated.
Thissectionprovidesotherproceduresformonitoringdataaswellasproce-
duresformodifyingdatathatalreadyexistsinadataarea.Datathatcanbe
modifiedincludesthePV(presentvalue)andSV(setvalue)foranytimeror
counter.
AllmonitoroperationsinthissectioncanbeperformedinRUN,MOMTOR,
orPROGRAMmodeandcanbecance‖edbypressingCLR.
Alldatamodificationoperationsexceptfortimer/counterSVchangesareper-
formedafterfirstpreformingoneofthemonitoroperations.Datamodification
ispossibleineitherMONITORorPROGRAMmode,butcamotbepe卜
formedinRUNmode.令
Bit(N◎rdM◎nit◎r
Thestatusofanybitorwordinanydataareacanbemonitoredusingthe
followingoperation.Althoughtheoperationispossibleinanymode,ON/OFF
statusdisplayswillbeprovidedforbitsinMONITORorRUNmodeonly.
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M疏如廟9ρρ脚ガo品nd・Mo遣がηglD鋤
Section7●2
TheBit/WordMonitoroperatbncanbeenteredeitherfromacleareddisplay
bydesignatingthefirstbitorwordtobemonitoredoritcanbeenteredfrom
anyaddressintheprogrambydisplayingthebitorwordaddresswhose
statusistobemonitoredandpressingMONTR.
Whenabitismonitored,it'sON/OFFstatuswillbedisplayed(inMONITOR
orRUNmode);whenawordaddressisdesignatedotherthanatimeror
counter,thedigitcontentsofthewordwillbedisplayed;andwhenatimeror
counternumberisdesignated,thePVofthetimerwillbedisplayedanda
smallboxwillapPearifthecompletionflagofatimerercounterisON.When
multiplewordsaremonitored,acaretwillappearundertheleftmostdigitof
theaddressdesignationtohelpdistinguishbetWeendifferentaddresses.The
statusofTRbitsandSRflags(e.g.,thearithmeticflags),clearedwhen
END(Ol)isexecuted,cannotbemonitored.
Uptosixmemoryaddresses,eitherbits,words,oracombinationofbOth,
canbemonitoredatonce,althoughonlythreeofthesearedisplayedatany
onetime・Tomonitormorethanoneaddress,retumtothestartoftheproce-
dureandcontinuedesignatingaddresses.Monitoringofalldesignatedad-
dresseswillbemaintainedunlessmorethansixaddressesaredesignated.lf
morethansixaddressesaredesignated,theleftmostaddressofthosebeing
moniteredwillbecancelled.
Todisplayaddressesthatarebeingmonitoredbutarenotpresentlyonthe
ProgrammingConsoledisplay,pressMONTRwithoutdesignatinganother
address.Theaddressesbeingmonitoredwillbeshiftedtetheright.As
MONＴRispressed,theaddressesbeingmonitoredwillcontinueshiftingto
therightuntiltherightmostaddressisshiftedbackontothedisplayfromthe
left.
Duringamonitoroperationtheupanddownkeyscanbepressedtoincre-
mentanddecrementtheIeftmostaddressonthedisplayandCLRcanbe
pressedtocancelmonitoringtheleftmostaddressonthedisplay.lfthelast
addressiscancelled,themonitoroperationwillbecanceiled.Themonitor
operationcanalsobecancelledregardlessofthenumberofaddressesbeing
monitoredbypressingSHlFTandthenCLR.
LDandOUTcanbeusedonlytodesignatethefirstaddresstobedisplayed;
theycannotbeusedwhenanaddressisalreadybeingmonitored.
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MonitorinOperationandModifyingData
Section7■2
KeySequence
.～
Program
read
竺=
山
Hト
ov『
幸
TtM
Clearsleftmost
address
Cancelsmoni-
toroperation
砂=△・=㎝
・H・T〔i∋
ExamPles
ProgramReadthenMonitor
Thefo[lowingexamplesshowvariousapPlicationsofthismonitoroperation.
E口巨〕〔D
Ｔ自白自
1234
lndicatesCompletionHagisON
M◎nitoroperation
iscancdled
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Monito㎡nOpe7初tionαη4ルfodifyingData
Section7■2
BitMonitor
唾〕Eヨ
WordMonitor
匡1∈司
⊂ヨ〔口
回
oL自白
自白自白
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MonitoringOperationα72ばルrodifyingZ)ata
Section7。2
MultipleAddressMonitorin9
匡}㊥
〔コ
国
〔i∋
自白臼田
1こIFF
Cancelsmonitoringof
le㎞ostadd『ess
・…〔⊃
Monitoroperation
canceled
7・2・2
ForcedSeVReset
WhentheBiVWordMonitoroperatbnisbeingpe汁ormedandabit,timer,or
counteraddressisleftmostonthedisplay,PLAYISETcanbepressedtoturn
ONthebit,startthetimer,orincrementthecounterandRECIR∈SETcanbe
pressedtoturnOFFthebitorresetthetimerorcounter.fimerswillnotoper-
ateinPROGRAMmode.SRbitscannotbeturnedONandOFFwiththisop・
eration.
lfyoupressPLAY/SETorREC/RESE'「alone(Le.,withoutSHIFT),then
ForceSet/Resetwillcontinueonlyaslongasthekeyishelddown.lfyou
PresseitherofthesewithSHiFT,howeveらthentheoperationwillc◎ntinue
unt‖cance‖edwithNOT.
WithoutusingNOT,theoperationmaybecancelledinanyofthefollowing
fourways:
●WiththeRestoreStatusoperation
●WithaPCmodechange
●Whenoperationhaltsduetoanerror
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MonitoringOperationandModifyingData
Section7・2、
●Whenoperationhaltsduetoapowerfailure
ThisoperationcanbeusedinMONITORmodetocheckwiringofoutputs
fromthePCpriortoactualprogramexecution.Thisoperationcannetbe
usedinRUNmode.
KeySequence
BitorfimerlCounter
9:「縞淵認禺澄囲
閨圏
ExamPle
Thefollowingexampleshowshoweitherbitsortimerscanbecontrolledwith
theForceSet/Resetoperation.Thedisplaysshownbelowareforthefollow-
ingProgramsection.
◎0002
        TIMOOO痢)123
        
TIMOOO
012.3S
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MonitoringOperan'onandModi'ingData
Section7百2
ThefollowingdisplaysshowwhathappenswhenTIMOOOissetwitheOtOe
OFF(i.e.,00500isturnedON)andwhathappenswhenTIMOOOisresetwith
OO1000N(i.e.,timerstartsoperation,turningOFFOO500,whichisturned
backONwhenthetimerhasfinishedcountingdowntheSV).
(ThisexampleisinMONITORmode.)
FLAY
紺
Monitoring
OOIOOandOO500.
Li。dicat。、th。tf。,。。、ev,e、e,i,i。p,。9,ess.
REC
RESET
圏
Eヨ〔つ
團
コ
Monitoring
TIMOOO.
SettingTIMOOO
tumsONOO500.
Retumstothebeginning
whenthekeyisreleased,
DisplaywithOOIOoriginalSy
ON.
TimerStartStiming,如ming
OO5000FF.t
Whenthetimeisup,OO5◎O
goesONagain.
●TimiAgnotdeneinPROGRAMmode.
7・2・3
F◎rcedSet1ResetCancel
ThisoperationrestoresthestatusofallbitsintheIR,TIM,CNT,HR,AR,or
LRareaswhichhavebeenforcesetorreset.ltcanbeperformedinPRO-
GRAMorMONITORmode.
KeySequence
WhenthePLAY!SETandREC/RESETkeysarepressed,abeeperwill
sound.lfyoumistakenlypressthewrongkey,thenpressCLRandstart
againfromthebeginning.
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MonitOn'ngQクerationandModiZンingZ)α加
Section7■2
ExamPle
ThefolIowingexampleshowsthedisplaysthatappearwhenRestoreStatus
iscarriedoutnormally.
團
7・2・4
Hexadecimal1BCDDataM◎dificati◎n
WhentheBiVWordMonitoroperationisbeingperformedandaBCDorhexa・
decimalvalueisleftmostonthedisplay,CHGcanbeinputtochangethe
value.SRwordscannotbechanged.
lfatimerorcounterisieftmostonthedisplay,thePVwillbedisplayedand
willbethevaluechanged.See7-2-17ChangingTimθrlCount●rSVforthe
proceduretochangeSV.PVcanbechangedinMONITORmodeonlywhen
thetimerorcounterisoperating.
Tochangecontentsoftheleftmostwordaddress,pressCHG,inputthede-
siredvalue,andpressWRITE.
KeySequence
Wordcurrently
meRitoredon
leftofdisplay.
【Dat司
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MonitOn'ngOperationandルfo魂かingData
Section7・2
ExamPle
ThefollowingexampieshowstheeffeCtsofchangingthePVofatimer.
ThisexampleisinMON|TORmode
自白魯鈍
Timing
PVchanged
Vming
Eヨ〔iE)〔ヨ
L_.___一一_一一一一ー一"fimin9
刊沌自
白199
L_一一ー－ny'一一'imi。g
7・2・5HeXIASCEEDisplayChange
ThisoperationconvertsDMdatadisplaysbackandforthbetween4-digit
hexadecimaldataandASCII.
KeySequence
Wordcurrently
displayed,
ExamPle
障1自白自尽
4412
[泊自白自
4142
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MonitOri'ngOperationandModifyin1)ata
Section7●2
7・2・6
ProgramHeaderDisplay
Wththisoperationyoucandisplaythenameoftheprogram,alongwiththe
versionnumberandthetimeitwaslastrevised(giveninyear,month,day,
hou「,andminute).
WhentheSHIFTandMONITORkeysarepressed,theProgrammingCon-
soledisplaysthepregramname,versionnumber,andsoon,whichhavepre-
viouslybeenstoredintheDMSystemarea.lfthetitle/versionenable(5A)in
DM1990isOFF,thenasteriskswillbedisplayed.
Onmodelswithacbckfunction,therevisiontimeisgeneratedautomatica|iy
wheneverthereisaninsertion,deletion,oradditiontotheprogram,orwhen
memoryisclearedortimer/counterSVsareset.Formodelswithouttheclock
funCtiOn,itisnecessarytosettherevisiontime.
Formoredetail,refertO3-5DM(DataMθmor)クArea.
KeySequence
CLR
SHIFkt'
MON`TH
ExamPle
国〔⊃
7・2・7
3-wordMonitor
Tomonitorthreeconsecutivewordstogether,specifythelowestnumbered
word,pressMONTR,andthenpressEXTtodisplaythedatacontentSefthe
specifiedwordandthetWowordsthatfollewit.
ACLRentrychangesthethree-wordmonitoroperationtoasingle-worddis・
play.
KeySequence
SingleWordmonitorinprogress
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Monitori'ηgOp・εアationα724ルfo∂カfyingData
Section7・2
ExamPle
0自慈自3[]自白魯2[)自口口1θE;亡:じ1重123456P

D自白白革D自白自3[車自白臼2EF自白Fi日C[)邸123

c1自自白5D自白自4【〉自自白31111EF自9白EICC8

[さ白白自4[き魯白目3c1自白自2EF自白R日C[)[ヨ123
7・2・8
3・wordDataM◎dificati◎n
Thisoperationchangesthecontentsefawordduringthe3-wordMonitorop-
eration.Theblinkingsquareindicateswherethedatacanbechang6d.After
thenewdatavalueiskeyedin,pressingWRITEcausestheoriginaldatato
beoven耐tenwiththenewdata.lfCLRispressedbeforeWRITE,the
changeeperationwillbecancelledandtheprevious3-wordMonitoropera-
tionwillresume.
KeySequence
3wordscurrently
displayed
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Monitori'ngOperationandModifyin91)ata
Section7・2
ExamPle
〔⊃
3・wordmonitor
mpr◎greSS.
Stopsinthemiddle
ofmonitoring.
Eヨ〔司〔ヨ
Resumesprevious
monito酋ng.
7・2・9
BinaryM◎nitor
Youcanspecitythatthecontentsofamonitoredwordbedisplayedjnbinary
bypressingSHIFTandMONTRafterthewordaddresshasbeeninput.
Wordscanbesuccessivelymonitoredbyusingtheupanddownkeystoin-
crementanddecrementthedisplayedwordaddress.Toclearthebinarydisr
play,pressCLR.
KeySequence
                                                                                                
{但」」         r「S剛F『       r、C}6                                                  ↓●    r、SHIF『       r■MO↑而L∠
        ●              禽L                                             一      ▲・{W。rd】1           
                                        ←      一田L∠                                 」Blnarymoni-torclearAllmonitorclear    
                                        ■一                    一                              
                                                                                                
                                                r、HR」」                                               
                                        ●                              ●                      
                                                                                                
                                        '「SHIF『L」            '、HR」メ                                       
                                ●                                      ●                      
                                                                                                
                                                「、OM人」                                              
        一                                                                                      
金
壷
C田
・…〔⊃
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Section7・2
ExamPle
囲∈∋
∈ヨ巨ヨ
∫
じ噌自即自
FFFF
・・亜…}1111腰晋1摺111
国〔ヨ
£1口自白自
FFFF
7・2-10
BinaryDataModification
Thisoperationassignsanew16-digitbinaryvaluetoanIR,HR,AR,LR,or
DMword.
Theblinkingsquare,whichcanbeshiftedtotheleftwiththeupkeyandto
therightwiththedownkey,indicatesthepositionofthebitthatcanbe
changed.Afterpositioningtothedesiredbit,aOoralcanthenbeentered
asthenewbitvaiue.BitscanbeforcesetorforceresetbypressingSHIFI-
andPLAY/SETorSHlFTandREC/RESET.
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Monitorゼπ99ρε7スαガ0ηandルfod静力291)α加
Secti◎n7・2
ForcedSetandForcedResetareindicatedbySandR,andsetatlandO.
TheyarecancelledbyNOT.(SeeFOκ)eSθ〃'Resθ〃ηdicatorsin7≒2・7BiV
Word〃onitor.Afterabitvaluehasbeenchanged,theblinkingsquarewill
apPearatthenextpositiontotherightofthechangedbit.
KeySequence
Werdcurrentiy
displayedin
binaty
                                                                
                P       r、舎ト                                 r「w園「『εL－
一→CH6`」              ●                                      ▲8■   
                                                                
                ▲      r、壷ト」                                       
                砂                      ●                      
                                                                
                        ㎏1「L                                  
                ●                      o                       
                                                                
                        「A「0」                                        
                ●                      9                       
                                                                
                        '「SHFrL」              r、PLAY                 
                8                       S冒『」 o               
                                                                
                        '「SHIF『L∠            '一‖REC                        
                ず                      RES訂」 ■              
                                                                
                        '、NOTト」                                      
                9                                               
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MonitOringOperationandルfodifyiηgi)ata
Section7・2
ExamPle
留0
∈日田
〔⊃
国
lRbitoOIOO
7・2・"S1
ChangingTimer/C◎unterSV
TherearetWowaystochangetheSVofatimerorcounter.ltcanbedone
eitherbyinputtinganewvalue;orbyincrementingordecrementingthecur-
rentSV.EithermethodcanbeusedonlyinMON「rORorPROGRAMmode.
lnMONITORmode,theSVcanbechangedwhiletheprogramisbeingexe・
cuted.IncrementinganddecrementingtheSVispossibleonlywhentheSV
hasbeenenteredasaconstant.
Touseeithermethod,firstdisplaytheaddressofthetimerorcounterwhose
SVistobechanged,pressesthedownkey,andthenpressCHG.Thenew
valuecanthenbei叩utnumericallyandWRITEpressedtochangetheSVor
EXTcanbepressedfollowedbytheupanddownkeystoincrementand
decrementthecurrentSV,WhentheSVisincrementedand/ordecremented,
CLRcanbepressedoncetochangetheSVtotheincrementedordecre・
mentedvaluebutremaininginthedisplaythatappearedwhenEXTwas
pressedorCLRcanbepressedtWicetoreturntotheoriginaldisplaywiththe
newSV.
ThisoperationcanbeusedtochangeaSVfromdesignationasaconstantto
awordaddressdesignationandvlsaversa.
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ルfonitori'ηgOperationandModilシingData
Section7・2
KeySequence
TimerlCounter
currentiydiSPIayed.
{NewSVI
ExampEeT』hefollowingexamplesshowinputtinganewconstant,changingfromacon-
stanttoanaddress,andincrementingtoanewconstant.
InP岨ingNewSVand
ChangingtOWOrdDeSignatiOn
自白自自白
〔⊃〔ヨ
麟卵'
Ch加gingto
wordde割gna蕗on.
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MonitoringOerationandModifyinData
Section7・2
lncrementingand
Decrementing
CurrentSV(during
changeoperation)
Retumstoo目ginaldisplay
withnewSV
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Section7B
7駆3
C250HL・PR◎31・TSPROMWr廿er◎peraH◎ns
lnadditiontoallofthefunctionsoftheC200H-PRO27・EProgrammingCon。
sole,theC250HL-PRO31一ＴSProgrammingConsolehasbeenequippedwith
abu帽nPROMWriter.
TheC250HしPRO31-TS'sProgrammingConsoleoperationsareidenticalto
thoseoftheC200H-PRO27-EReferto7-7DispiayingandClθarii?gIE抗or
ル『θssagθsand7ト2MonitorjngOp創'ationandModifyingDataferdetailson
theProgrammingConsoleoperations.
PROMWriter◎perations
ThePROMWrltercanbeusedtotransfertheProgramMernoryandDM
lOOOtoDM1999tePROM,transferthePregramMemoryandDM1000to
DM1999tromEPROMtothePC,orc◎mparetheEPROMdatatothePC
data.ThefivePROMWriteroperatiensaredescribedbrieflyinthefollowing
tabie.
Operation
EPROMTypeSetting
EPROMEraseCheck
EPROMDataRead
EPROMDataWrite
EPROMDataCompare
Function
SpecitiesthetypeofEPROMbeingused(2764,
64A,128,S28A,or256).
(Thereare8KwordsofUserMemoryinthe
C20HB-SCOOI・TS,soa64K・bitEPROMcannotbe
used.Useeither27128,27128A,or27256ROM.}
Performsanerasecheck.
ReadsdatafremtheEPROMchipandtransfersitte
thePC.
C◎piesPCdatatotheEPROMchipifitpassesan
erasecheck.
ComparestheEPROMchipdatatothePCdata.
KeySequence
Decreasememorysize.
響
壷
InCreaSememOrySiZe.
一〇臥一        ◆      －MOM1竃一
一鯛S訂一               一問㎜一
－WRr『E一      →      一間o縮一
一旧一  →      －MO縮－
lnStallinganEPROMChip
7,2,3...
ThefolIowingprocedureexplainshowtoinstallandremoveanEPROMchip
fromthePROMWritersocketintheC250HL-PRO31-TS.
1.RaiSetheSoCket'SlevertOreleaSetheSOCketarmature.
2.lnserttheEPROMchipintothesocket.Wheninsertingthechip,holditup・・
rightandbesurenottotouchtheterminalpins.Thenotchonthechipshould
beontherightside。
Lever
「
『
Makesurethatthechipisbeing
installedintherightdirectien.
3.Checkthatthechipisinsertedproperlyanddepressthelever.
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SectiOR7・3
7・3・ll
Switchingtoandfr◎mPROMWriterM◎de
TheC250HL-PRO31-TScanbeswitchedbetweenProgrammingCons◎le
modeandPROMWritermodebypressingtheSHIFT+EXTkeys.ThePro-
grammingConsolemustbesettoPROGRAMmodeinordertoswitchfrom
ProgrammingConsolemodetoPROMWritermode.
ExamPle
Eヨ〔i∋
Eヨ〔ii〕
←EnterPROMwriterm◎de
,q-一一,p-PRettＬrnt◎Pr◎gramming
Consolem◎de
7-3・2
EPROMTypeSetting
ThisoperatlonisusedtoselectthetypeofEiPROMchipbeingused.Thefive
possiblesettingsare=2764,2764A,27128,27128A,and27256.
TochangetheEPROMsetting,presstheUpandDownArrowkeystodisplay
differentsettingsandthenpresstheMONkeytoselectthedisplayedsetting.
TheUpArrowkeywillchangethesettingtoasmaliermemorysizeandthe
DownArrowkeywillchangethesettingtoalargermemorysize,intheorder
shownbelow.
2ア1…、4←>2ア6蒔田←>2ア12i∋⇔2ひ121…lFle→2P25ε,
一一
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---------------------[End of Page 5447]---------------------



C250丑L岨RO31・TSPROM仰lriterOperations
Section7●3
ExamPle
7・3・3
EPROMEraseCheck
ThiSoperationperformsanerasecheckentheEPROMchipinthePROM
Writersocket.
ExamPle
EPROMdata
lndlcatescheckaddress.
EraseCheckResults
NormaI
→
comp|etion
Erasecheck
errorresults→
Errorda愴
lndicatesaddresswhere
e「1roroccurred,
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C250肌■PRO31●TSPROMwriterOperations
Section7■3
　
7・3・4
Examp!e
EPROMDataRead
TheEPROMDataReadoperationreadsdatafromtheEPROMchipand
transfersittothePC.ThisoperationispossibleonlywhenthePC'sUser
Memorywrite-protectsw虻ch(pinsofDIPswitch2)issettoON.
WhentheEPROMse廿ingissetfor27256EPROM,onlythelast16Kbytesof
thechip'sdatawiilbetransferred.(The16Kbytesofdatainaddresses
$2000through$3FFFwillbetransferred,butthe16Kbytesofdatainad-
dresses$0000through$1FFFwillnotbetransferred.)
EPROMReadResults
Nomal
→
compietien
EPROMread
→
error「esults
PF≧口付IGI:ll)E2ア2!ヨlE.
#L口£1:+:+::+:+:FF
L[LE,,。,d。ta
lndicatesaddresswhere
erro「occurred.
7・3・5
EPROMDataWrite
TheEPROMDataWriteoperationwritesPCdatatotheEPROMchipifit
passesanerasecheck.
WhentheEPROMsettingissetfor27256EPROM,the16KbytesofPCdata
willbetranSferredtothelast16Kbytesofthechip'Smemory.(16KbyteSOf
datawillbetransferredtoaddresses$2000through$3FFF.DatawillnOtbe
transferredtoaddresses$0000through$1FFF.)
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Section7・3
ExamPle
Erasecheck
←
erro「『esul糖
Datawritten
←
toEPROM
Y_writ。d。ta
lndicatesw『iteaddress.
EPROMWriteResults
NomaI
→
completion
EPROMwrite
→
errorresults
Resultwhen
64K-bitEiPROM→
isused.
PCdata
EPROMdata
lndicatesaddresswhere
errer◎ccurred.
7・3・6
ExamPle
EPROMDataC◎mpare
TheEPROMDataCompareoperationcomparesPC'sUserMemorydatato
thedataintheEPROMchip.
L已PCd。ta
EPROMdata
Addressbeing
compared.
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C250HLrPRO31・TSPROMWn'terOperations
Section7■3
EPROMCompareResults
Normal
→
compietion
Verification
→
errorresults
Resultwhen
64K-bitEPROM→
isused.
`丁己PCd。ta
EPROMdata
lndicatesadklresswhe「e
verificationerTorOOCtＬrred.
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SECTION8
RS-4851nterface
TheC20HB-TShasabuilt-inRS-485inte㎡acewhichallowsittobecolm㏄tedtoaHostLinkSystem.Thissectionde・
scribesmodes,set直ngs,andproceduresusedwiththeRS-485interface.Forinformationonerrorswhichoccurwhile
usingthisinterfaceinaHostLinkSystem,referto9-6HostLinkErrorProce∬ing.Fori㎡formationonHostLinkSys-
temsincludingotherC-seriesPCs,refertOtheHostＬLinkSystemManuals.
8-1
8-2
8-3
84
RS-485SystemConfiguratienandSettings
ConnectiontoaHostComputer'sRS-232CPort
RS4851nte血ceFlagsandControlBits
RS-485CommunicationsProtocol
4234与
44444
88⇔60000
BlockFormat
BlockFormatWithMoreThanOneFrame
DataRepresentation
FCSCalcUlation
FCSCa1凹lationProgramExample
8-5HostLinkCommandsandRespOnses
ス]与三葦頚雲霞雲霞㌶朝里至心Z鴛聖霊妻
555555555555555555555555555555555555
一一一ーーーー一"●一一一"一ー一・一一一一一一一一一一一一
ロののココロ
888888888888888888888888888888888888
TEST
STAr1USREAD
ERRORREAD
IRAREAREAD
HRAREAREAD
ARAREAREAD
LRAREAREAD
TCSTA[皿JSREAD
DMAREAREAD
PVREAD
SVREADl
SVREAD2
STATUSWRITE
IRAREAWRITE
HRAREAWRITE
ARAREAWRITE
LRAREAWRrrE
TCSTATUSWRITE
DMAREAWRI[E
PVWRrrE
SVCHANGEl
SVCHANGE2
FORCEDSET
FORCEDRESET
MUL皿PLEFORCEDSET/RESET
MUETrPLEFORCEDSET/RESETST肛rUSREAD
FORCEDSETIRESETCAN(]IL
PCMODELREAD
ABORTandINITIAILIZE
RespOnsetoanUndefinedCommand
RespOnseIndicatinganUnprocessedCommand
PROGRAMREAD
PROGRAMWRI'IE
1/OREGISTER
IIOREAD
RespOnseCodeList
8-6CommandLevels
52鈎父5555555758585959旬6061のの醜臼臼臼臼苗苗臼65衡砧〃oo苗御臼臼砂砂70707171727272727373㍗7576
'-'111▲ーエーユー▲-凸唱」-▲-ふ-凸-▲-贔噌1唱11凸「11▲-'1ーエー4ーユー凸-直11ふー・11▲ーユー-凸11ふ噌」-'-凸1141▲911る11ふ唱⊥
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RS・485SystemConfigurationandSettings
Section8・1
8・1
RS・485SystemC◎nfigurati◎nanCtSettings
YbucanusetheRS-485interfacetoconnectahostcomputertoupto16
C20HB・・TSPCs,asshowninthefoltowingdiagram.Thetotalcablelength
canbeupto500m.
Hostcomputer
888
        C20HBべSCOO1・TS                                        
                4                       一      
                                璽1             
                                                
                                1711            
                                                
                                11              
                                                
                                一      141     
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Section8●1
U耐NumberSettings
EachPClnaHostLinkSystemmusthaveauniqueunitnumber,whichisset
ontheDIPswitch(SW2)locatednexttothePC'sPeripheralDevicepOrt.The
unitnumberissetinbinaryonpinslto4.
123456
日目日日日日
F
FN
OO
ヒ
Notused.
Write-disableswitch
　　　　
20+21+22+23=HostUnkunitnumber
(1)(2)(4}(8)
Pin     Value
1       Oor1(20)
2       Oor2{21)
3       0。r4(22)
4       0。r8(23)
ComrnunicationSSettings
TheRS-485communicationssettingsaresetinDMO920toDMO922.The
defau{tsettingsarelstartbit,7-bitdatalength,evenparity,2stopbits,
and19,200baud,butthesesettingscarlbechanged.Referto3・5-2Paramθ－
terandParameterBackupAreasfordetails.
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RS●4851nteijTaceFZagsand(='ontroZBits
Section8・3
8・2
C◎nnecti◎nt◎aH◎stC◎mputer'sRS・232CP◎rt
Hostcomputer
AB500-ALOO4LinkAdaptermustbeusedwhenC20HB・TSPCsarecon-
nectedtoahostcomputer'sRS-232Cport,asshowninthef◎llowingdia-
gram.Upto16C20HB-TSPCscanbeconnectedtoasinglehostcomputer.
Themaximumallowablecablelengthis500m.RefertotheB500-ALOO4
LinkAdapter'sOperationManualfordetailsontheLinkAdapter.
B500・ALOO4UnkAdapter
        RS232Chte市ace                                  Pinno.                  Shieldedwire                                                                                    Pln             Namε                           Name            Pin                                                                                             
                                                1                                                                                                               1               霜                              SD▲            9                                                                                               
                                                                                                                                                                                                                                                                                                                                
                                                2                                               人                                                              2               ⑮                              ①B             5                                                                                               
                                                                                                                                                                                                                                                                                                                                
                                                3                                                                                                               3               抽                              RDA             6                                                                                               
                                                                                                                                                                                                                                                                                                                                
                                                4                                                                                                               4               RS一                            RDB             1                                                                                               
                                                                                                                                                                                                                                                                                                                                
                                                5                                                                                                               5               CS                              SG              3                                                                                               
                                                                                                                                                                                                                                                        一                                                                      
                                                6                                                                                                               6               DR                              FG              7                                                                                               
                                                                                                                                                                                                                                                                                                                                
                                                17                                                                                                              7               SG                                                                              【                                                              、」
                                                                                                                                                                                                                                                                                                                                
                                                8                                                                                                               8               の                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                
                                                20                                                                                                              20              田                                                                                                                                              
                                                                                                )               RS-232CRS4850another20HB-TS                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                (                                                               〕
                                        `                                                                                                                                                                                               1                                                                                       
                14              5                                       ■■■          14              5               2               3                               Pinno.                  14              5               2               3       ●●    1       4               5               2               3ト     
|Pinno.Narne    OV      :RDB            RDA             晶A                                     OVRDB           RDA             SDB             SDA                     冨言:   Name            OV      RDB             RDA             SDB             SDA                                     OV班田ASDBSDAl                                  
                                                                                                                                                                                                                                                                                                                                
C20HB-TS
RS-485interface
C20HBTS
RS-485interface
Shieldgd
wire
8・3
RS-485EnterfaceFlagsandC◎ntr◎lBits
TherearecertainflagsandcOntrolbitsthatindiCateorCOntroltheStatuSOf
theRS-485interface.
RS・485Communications
ErrorF抱g(SR25208)
RS・485Communications
Restar†Bit(SR25209)
ThisflagisturnedontoindicatethaterrorhasoccurredinRS・485commu・
nications.Whenacommunicationserroroccurs,acodejndicatingthetypeof
errorisoutputtoARO400toARO407.
ThiscontrolbitisusedtoclearerrorsthathaveoccurredinRS-485commu-
nications.WhentheRestartBitisturnedONandthenOFF,theRS-4851nter-
facew川berestartedandSR25208,ARO400toARO407,andwordAROs
willbecleared.
RS・485Communications
ErrorCode{ARO4)
RS・485Recepti◎nC◎unter
WhenanerrorhasoccurredinRS-485communications,theRS-4851nter-
faceCommunicationsErrorFlagisturnedON,andacodethatindicatesthe
typeoferrorisoutputtoARO400toARO407.Thesecodesareinhexadeci-
malandareasfollows:
Ol:Parityerror
O2:Framingerror
O3:0verrunerror
O4:FCSerror
WhenatransmissionisreceivedontheRS-485inte㎡ace,thenumberOf
charactersiscountedinhexadecimalupto255(FFhex)andthen◎utputto
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RS」485CommunicationsProtoeol
Section84
ARO500toARO507(RS-485ReceptionCounter)toassisttheuserinde-
buggingRS-485interfacecommunications.Thecounterautomaticallyresets
toOwhenthecountexceeds255.Thecountercanberesetmanuallyby
turningSR252090NandthenOFF.
RS・485Transmission
Counter
ARO508toARO515(RS-485ＴransmissionCounter)operatesthesameas
ARO500toARO507,exceptthatitoperatesfortransmisionssentfromthe
PCthroughtheRS-485interface.
8-4
lRS・485C◎mmunicaU◎nsPr◎t◎c◎1
Thehostcomputerhasinitialtransmissionpriority.DatatransferbetWeenthe
hostcomputerandtheHostLinkSystemis,therefore,initiatedwhenthe
computersendsacommandtoaPCintheHostLinkSystem.
Asetofdatainatransmissjoniscalledabiock.Thedatablocksentfromthe
hostcomputertothePCiscaliedacommandblock.Theblocksentfromthe
PCtothecomputeriscaHedaresponseblock.Eiachblockstartswithaunit
numberandaheader,andendswithaFrameCheckSequence(FCS)code
andaterminator(*andCR).Theterminatorinthecommandblockenables
thePCtosendaresponse.Ｔheterminatorintheresponseblockenablesthe
hostcomputertosendanothercommand.
8・4・1
副◎ckF◎rmat
、      八      ∧              ノ      ＼              ∧      !
Unitno.00to     31      Header  τbxt                   FCS             1bminator
                FCScalculatiOrlrange            一                              
Ablockisusua[lymadeupofoneunitcalledaframe,butiongb|ocksofdata
(overS31characters)mustbedividedintomorethanoneframebeforetrans・
mission.Thefirstframecanhaveuptof31characters,andsubsequent
framescanhaveupto128characters.Ｔhedatamustthusbedividedinto
morethanoneframewhenthereisablockconsistingofmorethan131char-
acters.Whenmultipleframesareused,thebeginningandintermediate
framesendwithad引imiter(CR),insteadofaterminator(*CR).
8・4・2
副◎ckF◎rmatWithM◎reThanOneFrame
FirstFrame(131CharaCterSorLess)
        、      ∧      〈              爪      ∧      ノ
        Unitno.OOto     31      タHeader「lbxtnoj(123charactersmax.)            FCS     Delimite        
晴                      FCScalculationrange     一                      
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SntermediateF『ame(s}{128Cha『acterso『Less)
(())    xlX     CR
Textno.2toM-1(125charactersmax.)
FCS
Ddimiter
'
FCScalculationrange
La就Frame(128CharactersorLess)
(())    xlXl    1★CRl
Textno.M(124charactersmax.)
FCS
Terminator
SendingCommands
FCScalculatienrange
Tosendacemmandblockwithmorethanoneframefr◎mthecomputer,ini-
tiailysend'onlythefirstframeintheblock.Donotsendthenextframeuntil
thehostcomputerhasreceivedthedelimiterwhichshouldhavebeensent
backfromthePC.Donotseparatedatafromasinglewordintodifferent
framesforanywritecommand.
Commandblock
」Φ亘εo£・。o=
忠C「一=⊂一』←ωO〒－
Firstframe
.OZ－モ⊃       」Φで句Φ=     受β    のo」   L皇εるo
＼
/
intermediateframe
                L
                Φ
←X巴   切o巳   .竺=∈る
                o
δ
エ
.9
る
o
Nexthametransmission
enabled
＼
/
Endframe
お
ロピ
.ξ
万
o
Nextframetransmission
enabled
＼
                                L
                                o
●      」                      ←
02一一⊂⊃      Φ℃価Φ工      受巴    ΦoL    句忘∈」β
Response
block
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ReceivingCommandS
ToreceivearesponseblockconsistingofmorethanoneiramefromthePC,
thehostcomputermustsendthecarriagereturncode(delimiter}tothePC
afterreceMngthedelimiterfromthePC.ThisenablesthePCtosendthe
nextframe.
」Φ←且E8←切oエ
壱⊃老コ←切Oエ
Cornmandblock
.OZ－モ⊃       」Φで句Φエ    受β    のoL    s罵.⊆∈巴
＼
Nextframetransmission
enabled
」Φ←一仁」=ΦO
Nextframetransmission
enabled
」Φ一一ε=Φ市営
Fi,stf,am。/＼瓢・di・t・/＼E,df,am。
.OZ←=占        」Φ唱句Φ=     茨戸    切o」   s.=∈宮o
                一
                Φ
－X(岸  のoL    .±=茎Φ
                △
－
Response
block
8・4・3
DataRepresentati◎n
Numericaldatawithinatransmissionisexpressedinhexadecimal,decjmal,
orbinaryformat.Refertotheformatexampleofeachcommandin8-5Host
LinkCommandsandRθsl)onsesferdetails.TheapPropriaterangeisindi-
CatedinthefOllOwingmanner.
HexaCteeimalData
.       X163    X162    X161    X掲o
lntheabovediagram,theelements×163toX160indicatethatthedatais
expressedinhexadecimal.Eachdigitcan,therefore,beintherangefromO
(ASC‖48dec,binaryOOOO)to9(ASCll49dec,binarylOOI),orA{ASCII
65dec,binarylOlO)toF(ASCII70dec,binarytlIS).
DecimalData
        X103    XIO2    X101    Xloo
.                               
tnthisfigure,XIO3to×100indicatethatthedataisexpressedindecim創.
Eachdigitcan,therefore,beintherangefromO(binaryOOOO)to9(binary
lOO1).
BinaryData
ON/OFFX23       ON!OFFX22       ON!OFFX21       ON/OFFX20
lntheabovefigure,theON!OFFandX23toX20indicatethatthedatais
binary.EachboxthereforerepresentseitherOorlasfollows:
0(ASCll48dec):OFF
1(ASCII49dec}:ON、
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DataAreas
8・4・4
Dataareac◎desmustbeenteredincapita"ettersandmustbe4characters
wide.Namesshorterthan4charactersmustbefollowedbyspaces(ASCII
32dec)tomakeupthe4characters.DataareasvalidforeaChcommandare
iistedwiththecommand.
FCSCagcuEati◎n
TheFCSis8-bitdataconvertedintotWoASCIIcharacters.The8-bitdatais
theresultofanEXCLUSIVEORsequentialiyperformedbetWeeneachchaF
aCter,fromthefirstcharacterintheframetotheiastcharaCterofthetextin
thatframe.
@10RH
00310001
58
*CR
Unitne.Header
Text
FCSTerminatOr
@
i
0
R
0100
OO11
OOII
OIO1
XOR
XOR
XOR
0000
0001
OOIO
OOIO
0
1
0011
OO11
OIOI
/
OOlt
＼5
XOR
0000
OOO1
Conversion
toASCSI
O†010011
1000
＼
1000
8!
FCS
8・4・5
FCSCalculati◎nProgramExampte
ThefollewingprogramisanexampleofhowFCScalculationcanbeper-
formedonreceiveddata.
400亭FCSCHECK
40SL=LEN(}～ESPONSE$)一口ーーーーー一●一ーーーーーーー一●Transmi眈eceivedata
410Q=0:FCSCK3昌・・
415A3=RIC}{τ3《RESPO,k'SE$.1)
4口PRINTRESPONSE3.A3.L
4201FA3=・寧伊THENLE.K'GS=LEN(RE$PO"9SE3)-3εLSELENCS=しE)"(『～E・SpoNsEg》噌2
430FCSP3=MIDS(RESPONSE$.しENCS今1。2)
440F◎RI=lTOLENCS-一一●一ーーーー一白一口ーーー一一・・一一一■一－NumberofcharactersinFCScalcuiatienrange.
450Q=ASC《HID3(RESPON,tSE3。1,1))XORQReceivedatacontainsanFCS・delimiter・
46・NεXTZ瓢篇膿霊瓢:謬;nd・
FCSD9=HEx3《0)
470
tl801FしEN(FCSD3)=1T}ENFCSD$=f'OorトFCSD3FCscaleulationresult
490【FFCSD$<>FCSP3"rllE;FCSCKs="ERR"一一ーーーーー一一ーー－ReceiveFcSdata
495PRIN↑eFCSD3=";FCSDs,。FCSPs=⇔;FCSPS,・FCSCK3=";一－Aspacefolfowsthesemicolonifthe
500RETURNFCSreceptionispertormednormally.If
itisn◎tperfomed,ERRisdisptayed、
Note:inthisexample,CR{CHR$(S3)}isnotindudedinRESPONSEi$.
8・5
H◎sitLinkC◎mm寂ndsandResp◎nses
ThehostcomputercanbothmonitorandcontrelthePC.Theho$tcomputer
monitorsthePCbysendingcommandst◎thePCrequestingvarioustypesof
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data:programdata,1/Odata,anderrordata.Thehostcomputercontrolsthe
PCbywritingvarioustypesofdata:datathatchangesthePCoperating
mode,programdata,1!Odata,andmemoryareadata.lneithercaseitisthe
hostcomputerthatinitiatesallcommunications.
BecausethePCispassiveisallcommunications,itcannotmonitorhost
computererrors,itcanonlycheckforcommunicationerrorsexistinginthe
dataitreceivesbychecklngtheparityandframechecksequenceofthe
data.
Therespensetimewillvaryinaccordancewiththetransferspeed,the
amountofdata,andthePCcycletime.TheRS-485interfaceservicingtime
canbesetintheSystemDM.Thelongertheservicingtime,thefasterthe
responsetime.Longservicetimeswillincreasethecycletime,possiblycaus-
inginaccuraciesintimers(seeSeCtionθ・Iftheservicingtimeisextremely
short,thentheresponsetimewillbeextremelyslow.Thefoliowingdata
showstheactualtimesrequiredtoreadIOwordsofDMdatafromaPCwith
acycletimeof30msforvarioussettingsofthese「vicingtime・
8・5・1
TEST
oo/oservicingtime:
1010servicingtime:
20/.servicingtime:
10%servicingtime:
50010servicingtime:
99%ServiCingtime:
7.Os
O.90s
O.28S
O.19s
O.14S
O.14s
Ｔherestofthissect|ond(∋scribesthecommandssentfromthehostcomputer
tothePC.Tablessummarizingthecompletesetofinstructionsaccordingto
theirCOmmandIevelareincludedattheendOfthiSSeCtion(SeeSection8・6).
TransmitsonebiockofdatatothePCandthenreturnsit,unaltered,tothe
hostcomputer.Eachframeistreatedasablockregardlessofwhetherit
usedaterminatorordelimiter.
CommandFormat
@       lUnitno,X1011×1ψ      TISI    Anycharacters(122max.)otherthanacarriagereturn  IFCSl   1★CRl
ResponseFormat
@       lUnitno.X101×100       TlS     Anycharacters(122max.)otherthanacar同agere江」rn        lFCS1   ★lCR毒
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8■5■2Sl『ATUSREAD
ThiscommandcausesthePCtoreadtheoperatingstatusofthePC.
ComnlandFomat
@       lUnitno.X1011×100.     MlS     51FCS★CRIl
ResponseFormat
                                                        、∧∧μノ                                                                      
                                                                Fixedt◎16characters                                                            
        11511411311211111・1                                            gl8             171615μ13121同ol                                                       
1:Generationof融LSins加c60n                                                                                                                             
                                                /                                                       '       000             、
                                                        001011                                                                  
                                                                ProgramareaNone:                                                                
                                                PROGRAMmodelRUNmodeMOMTORmodesize                                                                               
i三三                                                                   'Programarea    、OOO8kbytes=010                                                
                                                                                                                                
                                                                                                                                
                                                                                                                                
                                                                                                                                
RAM:1
ROM:0
895■3ERRORREAD
ReadsandcjearserrorsinthePC.Alsocheckswhetherpreviouserrorshave
alreadybeencleared.
CommandFormat
@       lUnitno、X1がXloo       lMF     1ErrorclearX1011×10。  8FCS1   ★lCRl
－
〇〇:Don'tclear
Ot:Clear
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ResponseFormat
@       lUnitno.XIOIXfoo        MlF     -Responsec◎deX1611×16。       鴎ξm,"iよtw。」、,E品,(、eJ。dw。,』)。X1631×16・X161×16。X16・1×16・X1611×16。    $
                                、∧∧∧ノ      $
1`      lFCSI、 ★lCRl
1蚤             
t5141312111098
1:FALS(CPUstops}
t:END(Ol)instructionmissing(FO)
i:Hostljnktransmissionerror
t:1/Obuserrar(COto3)
1:Memo『yerror(Fl)
76543210
1:FALerror
OAU」1
15141312111098
1:Cycletimeover(F8)
FAＬFALSNo
76543210
(Datafroml!Obus)
OGreup1(oontrolsignalerror}
1Group2(databusfailure)
OGroup3(addressbusfailure)
O....$O
～～
9_.$9
0._$O
～ξ
9._$9
01・∩》'1
0晶U'1ー
ハU∩UOO
CPURack
ExpansionllORackl
Expansionl10Rack2
Expansionl10Rack3
.8・5・4
HRAREAREAD
ReadsthecontentsofthespecifiednumberofiRwords,startingfromthe
specifiedword.
CommandFormat
@       lUnitno.X101×100       RIR     811●_Begimingword・X1031×102×1がX100 ‖ll頃No.ofwords・X1031×102X「101×100 」FCS1  ★lCR1
                                                
ResponseF◎rmat
@       lUnitno.X101Xfoo        RlR     肩ResponsecodeX1611×16。       6.¶Datafrombegim泊g6word-X1631×1621×16†lX160        ■●●Datafromsecond-wordl●X†63・lX1621×16つlX160    $
                                                
                                `               
騒      1FCSl   ★lCRl                          
¶                                              
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8・5・5HRAREAREAD
ReadsthecontentsofthespecifiednumberofHRwords,startingfromthe
speclfiedword.
CommandFomat
ResponseFormat
        @       lUnitno.XIO†XIoo       RIHl    `Responsec◎deX1611×160        ■■1Datafrombegiming喝word-X1631×1621×1611×160      da励。晶sec。;d-word・X1631×1621X「1611×160   `
                                                        
                                        `               
→π            1FCSl   ★lCRl                          
刀                                                      
8回5・6ARAREAREAD
ReadsthecontentsofthespecifiednumberofARwords,Startingfromthe
specifiedword.
C◎mmandFomat
ResponseFomat
@       lUnitno,X101×100       RlJ     lResponsecodeX1611×160         $
                                D↓taf・。屹gi・;hgd。愴f,。品、ec。;d6word醐word●X1631×1621×1611×160×1631×1621×1611×160        
                                $、     
岱      1FCSl   ★lCRI                  
$                                       
8・5・7LRAREAREAD
Readsthecontentsofthe'specifiednumberofLRwords,startingfromthe
specifiedword.
CommandFomat
ResponseFormat
@       lUnitno.XfOIXloo        RlL     ■ResponsecodeX1611×160        Dと槍f・。這begi・;i・gd。励。品㈱;dword噸冑word        $
                                噛■X1631X†621×1611×160X†631×1621X総11×160        
                                $       
$       IFCSI   ★lCRl                  
駈                                      
8・5・8
TCSTATUSREAD
ReadsthestatusoftheCompletionFlagsofthespecifiednumberoftimers/
counters,startingfromthespecifiedtimerlcounter.
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CommandFormat
@       IUnitno.X101X†◎o      RIG             ●..5Begimmg陣timer!cou「"e『_X1(声IX1021×1がIX10。            `1`No.of6mers/counters          8FCSI   ★ICRl
                                        、X1031×102    Xloi    ,Xloo           
ResponseFormat
Unitno.
Xtol×10
Re沈8:se8pe8M
×161Xl60
Daね㌃embegiRningtimerゾcounter
8・5-9DMAREAREAD
ReadsthecontentsofthespecifiednumberofDMwords,startingfromthe
specifiedword.
C◎mm頒dF◎rmat
@       lUnitno.X101×10q       RlD     ,IB。giml。gw。,も.XlO31×102×10ixloo  1No.    。lw。,d、1     ↓FCSI  ★CRl
                                ●X1031×102    ●X1011×10。           
ResponseFo『mat
@       lUnitno.X101×100       RID     lResponsecodeX1611×160 ●●●Datafrombeginning曜－word自X1631×1621×1611×160 ●■●Datafromsecond・lword-X1631×1621×1611×16c      $
                                $               
1`1     8FCSI   ★lCRl                          
`                                               
8・5・10
PVREAD
Readsthespecifiednumberoftimer!counterPVs(presentvalues),star肋g
fromthespecifiedtimer/counter.
CommandFormat
@       1Unitno.Xlotx†oo       RlCI    llllll冑BeghningTlM/CNT幽Number IFCS誓  ★1CRl
                        ●X†031×102×101×100×1031×102×101×100            
ResponseFormat
@       lUnitno.X101×100       iRC     lResponsecodeX1611×160 1``Datafrombegimhg晴time「/co顕ter-X†031×1021×1011×100      ``IDatafromsecond-timer/e◎mter'・X1031×1021×1011×100        $
                                                
                                $               
$       IFCSI   ★lCRl                          
・¶                                            
8・5・稠
SVREAD1
Readsthesetvalue(aconstant)ofthespec|fiedtimer/counterinstructlon.
ReadsfromthebeginningoftheprogramanCtmaythereforerequireabout20
secondsormoretoproducearesponse、ReferaisotoSVREAD2.
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CommandFomat
TIM-O
TlMH
CNT-
CNＴRO
Note:Dashesrepresentspaces.
O
:5
0
,・4.1
o
1
ResponseFomat
lfthecommandisusedmorethanonce,thesetvalueofonlythefirstinstruc-
tionwillberead.Ifthesecondword(theoperar|d)isnotaconstant,anerror
response(16)willbereturned.
8・5・12
SVREAD2
Readsthesetvalue(aconstant,ordataareaandword)ofthespecifiedtim-
er!counterins言ruction.Thetimerゾcounterinstructionisdesignatedbyprogram
addreSS.
CemmanCtFormat
@
Unitno.
×101×100
R$
X103
Address
×102
×10iXloo
X103
Tl
XlO2
CNT
Xlol
×100
X103
Num
×102
r
α              
刀      `FCSI   1★CRI
$               
×101×100
TlM-O
TlMH
CNT_
CNTRO
Note:Dashesrepresentspaces.
0
:5
O
.・4`
0
1
ResponseFormat
@
Unit'no.
XIOI×1
R$
Respense
code
Xi61×160
Dataarea
OPIOP20P30P4
Setvalue
×101
1
FCS
★
CR
CLHADDC
ーRRRMMO
O－
一*N
－_旧area
-..⊥Rarea
-_HRarea
-_ARarea
-_DMarea
-_*DMarea
-...Constant
Note:Dashesrepresentspaces.
8-5・13
STATUSWRITE
ChangestheoperatlngmodeofthePCac◎ordingtotheinformationinput
intodigit×160.
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CommandFormat
@       lUnitno,X1011×1。・    sIC…   IM◎dedataX†611×160   `FCSl   ★lCRl
X16i
ー
7
6
5
4
X162
一
32
1
0
00
00
0
・」」＼
OO:PROGRAMm◎de
10:MONITORmodle
11:RUNmode
ResponseFomat
@       lUn口no.XlOIXIoo        sIC     ●ResponsecodeX1611×16。       IFCSl   ★lCRl
8・5・14旧AREAWRI正
WritesdatatotheIRarea,startingfromthespecifiedword.Writingisdone
wordbyword.
CommandFormat
@       }Unitno.X1がXloo        WlR     ,』gimi19W。,JI。X103×102×1011×100   ・D;t・f罐miδ9.X相31×1621X循ilX16q    'Daねfdrsec◎品品word■X1631×1621×1611×160   
                                                
                                `               
`       lFCSl   ★lCRl                          
$                                               
ResponseFormat
@       IUnimo.X1011×10・      wIR     ●ResponsecodeX16川X160 IFCSI   ★lCRl
8・5・15HRAREAWRSTE
WritesdatatotheHRarea,startingfromthespecifiedword.Writingisdone
wordbyword.
CommanCtFormat
@               llUnitno.WH                     II噛1誇ginningword.X103×102×10iIX100  ・・..・、Dataf鵠lmlngl・X†631×1621×1611×160        ●●●Dataforsec◎nd8word=一『X1631×1621×16ilX160     膏
                X†01×1                                                
                                        『                      
¶      5FCSI           ★lCR1                                  
唯                                                              
ResponseForrrtat
@       lUnitno.XlOIX†00       W‖H    ■ResponsecodeX1611×16。       IFCSI   ★lCR1
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8・5・16ARAREAWRETE
WritesdatatotheARarea,sta飾gfromthespecifiedword.Writingisdone
wordbyword.
CommandFormat
@               lUnitno.                wlJ             18噂.Beginningword・●X103×102×1011×100      ●●碍・Dataf篇盟inning・・X1631×1621×1611×160       ●●●Dataforsec◎nd・wo祠一『X1631×1621×1611×160    貨
                X10†Xloo                                                       
                                                刀                      
%       `FCS8           ★lCRl                                          
`                                                                       
ResponseFermat
@       lUnitno.X101×100       』WJ    ■Re灘seX1611×160      5FCSl   1★CR1
8・5・17LRAREAWRITE
WritesdatatotheLRarea,startingfromthespecifiedword.Writingisdone
wordbyword.
CommandFomat
@               lUnitno.                wIL             1       .11∋egimlngword・X102×1011×100       ・Dえt・f糖imi69.X1631×1621×16月X160  batafd「seconb■word・X1631×1621×1611×160    6
                                                噂・X103                                
                XIOIXloo                                                                
                                                `吟                             
$       IFCSl           ★lCRl                                                  
→                                                                              
ResponseFomat
@       lUnitno.XlOIXloo        wIL     ■Resp◎nsecodeX1611×160       `FCS!   ★1CRl
8・5・18TCSTATUSWRETE
WritesthestatusofCompletionFlagstotheTCarea,startingformthespeci-
fiedtimer/counter.
CommandFormat
亡蕊;翻聯脳?:8;F
Beginningtimerlcounter
ResponseF◎rmat
@{U。itl,。XloilX10。   wlG     ●ResponsecodeX1611×16。       OFCSI   ★lCR1
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8-5・19DMAREAWRITE
WritesdatatotheDMarea,startingfromthespecifiedword.Writingisdone
wordbyword.lfthewriteenableswitchissettoOFF,thethewritingrange
onlyextendsuptoDMO999.
CommandFormat
8                                                               
@               IUnitno.                wlD,            1       輌1gw・」-Dムt・囎i・ni691-b・治罐・・南1       
                X†01   XloO                    ●■■■.X103   ●X102×101{X100×1631×1621×1611×160X†631×1621×1611×16c  
                                                ¶              
$       `FCSl           ★ICRl                                  
寺                                                              
ResponseFomat
@       lUnitno.X10†XIoo       wlD     ■ResponsecodeX†611×160       oFCSI   ★ICRl
8・5・20
PVWRETE
WritesthePVs(presentvalues)oftimers/countersstartingfromthespecified
timer/counter,
CommandFormat
6                                                                       
@               lUnitno.                wlC             。も。gimi19W。,」,X1。・…X1。・X1。11×1。。  ,Dム槍f罐imiδ91,X1031×1021×1011×10。        'Datafdrsecor沽。word・X1031×1021×1011×100   
                XIOIXloo                                                        
                                                ¶                      
$       IFCSI           ★lCRl                                          
¶                                                                      
ResponseFo『mat
@       IUnkno.X1。11×10。     wlC     ㊨Resp◎nsecodeX1611×160       IFCS{   ★|CR|
8・5・21SVCHANGE1
Changesthesetvalue(constantonly)ofthespecifiedtimerlcounterinstruc-
tion.Readsfromthebeginningoftheprogramandmaythereforerequireup
toabout20secoRdstoproducearesponse.ReferalsotoSVCHANGE2.
CommandFermat
TIMOO
ＴlMH
CNT-
CNTRO5
Note:Dashesrepresentspaces.
O
・・イ8
0
1
0
9
AU::◎》
()::9
0
9
ResponseF◎『mat
@       IUnitno.X1がlX100       wl#     `ResponsecodeX1611×160 lFCSI   ★lCRI
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8"5・22SVCHANGE2
Changesthesetvalue(aconstant,ordataareaandword)efthespecified
timer/counterinstruction、Theinstructionisspecifiedbyprogramaddress.
CorwmandFormat
TCC
ーN‥N
MMTT
H－R
Newsetvalue
X102×101
CIO-_.IRarea
LR-一_⊥Rarea
HR-一_.HRarea
AR-Pt._ARarea
DM-一_.DMarea
DM*一_.*DMarea
CON-....Constant
Note:Dashesrepresentspaces.
ResponseFormat
O
5
1
1
@       lUnitno,XfOパX10。      W{$     ●ResponsecodeX1611×160        IFCS1   ★lCRl
8・5・23FORCEDSET
`
CommandFommat
ForcedsetsabitjnanIR,LR,HR,AR,orTCarea.Bitsneedtobeforceset
oneatatime.
一－
ClO-....}Ra「ea
LR-一....LRarea
HR-一....HRarea
AR-一....ARarea
;騨;}-
Note:Dashesrepresentspaces、
ResponseF◎『mat
@       lUnitno.X101×100       KIS     ●ResponsecodeX1611×160        IFCSI   ★lCR'1
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8・5・24
F◎RCEDRESET
ForceresetsabitinanIR,LR,HR,AR,orTCarea.Bitscanonlybef◎rce
setoneatatime.lfanattemptismadetosimu[taneouslyforceresetmore
thanonebit,noneofthebitswillreset.
CommandFormat
－
CLHATTCC
lRRR-lNN
O
－MMTT
.IRarea
.LRarea
.HRarea
.ARarea
1}TC・・ea
Note:Dashesrepresent.spaces.
ResponseFormat
@       ,lU印tno.XIOIXIoo       KlR             ●ResponsecodeX1611×160        」FCS{  ★lCRl
'
'
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8・5・25MULlrlPLEF◎RCEDSETIRESET
ThiscommandforcesetsorresetsbitsintheIR,LR,HR,AR,orTCareas.
AllforcedstatuswillbelostifthePCisswitchedtoRUNmode.
CommandFomat
f                                                               
@       IUnitno、X101×100      FlKl                    18Dataarea,     IIllWord                lIll】●ForcedseVreseVdatadearX16・IX16・X16。IX†64f
                        頃                              ●_lX1。・X1。4×1。1×1。。    
                                                        )Bit15f413121`81        
1「ご「　'「一.IR。,ea
LR-一....LRarea
HR-一....HRarea
AR-一....ARarea
i溺;}丁…
Note:Dashesrepresen‡spaces.
～lIl   5FCSl   1★CR
¶-X160(X160×160               
ノ              
2
1
o
《U11AUAU∩V
OAUAU-・-AU
AUOO∩∀∩ワー・
O.,..lgnored
O_.Data"O'
1....Data"1"
0....Forcedreset
1_.Forcedset
O....ForcedseVresetclear
ResponseFomat
@:      lUnitno.XlOIX100        FIK     ●ResponsecodeX1611×16。       IFCSl   1★CRl
8・5・26MULTSPLEFORCEDSET/RIESE『STATUSRIEAD
ReadstheforcedsetorforcedresetstatusofthePC.
CommandFormat
@       lUnitno,X101×100       FlR     1FCSl   ★lCRl
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CommandsandResponses
Section8・5
ResponseF◎rmat
@       lUnitno.X101X†oo       FlRl    X16i    X160    '       lI'Dataarea             一〇P310P4              lllWordl・              llll喝ForcedsθVresetstatusO/10/10/10/1
                                        頃OP1           OP2                     －XlO3×102X†01        Xloo    
                                                                                、一..,.IRarea          
                                        1ClO                                                    B麓151413121111
LHATTCC
RRR－－NN
MMTT
－....LRarea
-....HRa『ea
-....ARarea
l}TC・・ea
Forcedset/resetstatus
1:ForcedseVreset
O:Notforcedsetireset
Note:Dashesrepresentspaces.
BitlO〕
Deiineator
OnlywhenapPlicable
8・5・27
FORCEDSET/RESETCANCEL
Cancelsallforcedsetandforcedresetbits(includingthoseachievedvia
MULTIPLEFORCEDSET/RESET.
CommandFomat
@       `lUmtno.X10パX10・      KlC     5FCSl   ★lCRl
ResponseFo『mat
@       1Unitno.X101×100       KIC     ■ResponsecodeX1611×16。       `FCS1   ★lCRl
8・5・28PCMODELREAD
ReadsthemodeitypeofthePC.
CommandFormat
@       白lUnltno,X1がlXloo     MlMl    IFCSI   ★lCRl
ResponseFormat
Unitno.
X1ぴX1
ResponsePCmodel
codecode
X161×160×161×160
C20HB-TSorMiniH-typePCs
8・5・29
AB◎RTandIMTIALIZE
TheABORTcommandisusedtoaborttheprocessbeingperformedbythe
HostLinkfunctionandtothenenablereceptionofthenextcommand.The
INITIALIZEcommandinitializesthetransmissioncontrolprecedureofallthe
PCsconnectedtothehostcomputer.Neithercommandreceivesaresponse.
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CommandsandResponses
Section8・5
Aprocessingtimeof100msisrequiredbetWeenreceptioneftheABORTor
{NITIALIZEcommands,andreceptionofthenextcommand.lfINITIA〕ZEis
usedinasingle-linksystem,itwillberegardedasundefined.
A8◎RTCommandFormat
@       1Unitno.X1011×100      xlzl    IFCSl   ★ICR1
INMALIZECommanctFormat
@
★CR
8・5・30
Responset◎anUnCtefinedC◎mmand
ThisresponseissentifthePCcannotreadthecommand'sheadercode,orif
thespecifiedcommandisnotvalidforthecommandlevelormodelofPC.lf
thisresponseisreceivedchecktheheadercode,commandlevel,andPC
model,thenexecutethecorrectcommand.
ResponseFormat
@       lUnitno,XIOIlXloo       lIlCFCSll       ★|CR|
8・5・3S
Resp◎nseXndicatinganUnpr◎cessedC◎mmand
ThisresponseissentwhenthePCcannotprocessacommand.Thetypeof
errorencounteredbythePCcanbeidentMedviatheresponsecode,(See
Section8-5-36.)
ResponseFormat
@U。itl。。.Xで011×10・        IHeaderc◎de    R・瓢seX1611×160       ξFCSl  ★lCRl
8・5・32
Theheadercodevariesaccordingtothecommandwhichwassent.The
headersofsomecommandsincludesubheadercodes(e.g.,1/OREGISTER,
1!OREAD,andDMSIZECHANGE).
PROGRAMREAD
TransmitSthecontentsofthePCprogrammemery.
CommandFormat
@       1Unitno、X1011×10。    Rlpl    lFCSl   ★1CRl
ResponseFomat
Memorysize
8・5・33
PR◎GRA㎜WRI正
WritesthereceivedprogramintothePCprogrammemory.
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CommandsandResponses
Section8・5
CommandFomat
Uptomaximummemorycapacity
ResponseFormat
@       IUnitno.X1011×100      lWP     Res60nsecodeX1611Xf6。  1FCSI   ★lCRl
8・5・34
1/OREGgSTER
RegistersthelR,LR,HR,AR,orTCareabit,ortheDMwordthatistobe
readviaI/OREAD(describedinthenextsubsection).Registereddataisre-
taineduntilnewdataisregistered,orthepoweristurnedOFF.
CommandFormat
@
Unit'no.
×101×10
Q
Q
M
R
OP1
Dataarea
OPOP30P4
×103
・WOrd
×1×101
×Ioo
Bitno.or
Word
ORlOR2
,
－L________」、
Subheader
c◎de
CLHATTCCD
ーRRRllNNM
O
－MMTT
－_.IRarea
-._LRarea
-_HRarea
-....ARarea
l}T-
一_.DMarea
Note:Dashesrepresentspaces.
'
〕
Delinea_
A)0:
・.-
C
ー
ハU-::5
H
tor
Bitno.
Word
'set加g
,
〕
Delineator
SettingTable
        DataArea        WordAddress     8itorWordSetthg Response
B薩     IR      0000toO255      00to15  ON/OFF
        LR      0000toOO63      00to15  ONIOFF
        HR      0000toOO99      00to15  ONIOFF
        AR      0000toOO27      OOto15  ON/OFF
        TIMICNT 0000toO511      AnythingotherthanCH     ON/OFF
Wd      lR      0000toO255      CH      Worddata
        LR      0000toOO63      CH      Worddata
        HR      0000toOO99      CH      Worddata
        AR      0000toOO27      CH      Worddata
        TIM/CNT 0000toO511      CH      ONIOFFandPV
        DM      0000to1999      Anycharacter    Worddata
Themaximumnumberofdataitemsis128.CounttheTCareawordspecifi-
CatiOnaStwoitemS.
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CommandsandResponse51
Secti◎n8・5
Res卿seFomat
8竃5・3511◎.READ
CommandFomat
ResponseFomat
Ｔhedataisregisteredinthesamesequenceinwhichitwasspecified.
、ノ
Subheader
oode
Readsthedataspecifiedbyl/OR∈GISTER.
、'
Subheaderoode
ハ'
SubheadercedeForTIM/CNTstatusreadDetineator
〕
Readbitstatしls
O:OFF
1:0N
@       lUnitno.X約11×10。     QIQl    IIRl    1FCSl   ★ICRl
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CommandsandResponses
Section8■5
8・5・36
ResponseC◎deList
X161    X160    Description
0       0       NormalCompletion
0       1       NotexecutableinRUNmode
0       2       Notex㏄utableinMONITORmode
0       4       Addressover(dataoverflow)
0       B       NotexecutableinPROGRAMmode
1       0       Par社yerror
1       1       Framingerror
1       2       Overrun
f       3       FCSerror
1       4       Formaterror(parameterlengtherror)
1       5       Entrynumberdataerror(parametererror,datacodeerro陥datalengtherror)
1       6       lnstructionnotfound
†      8       Framelengtherror
†      9       Notexecutable(duetounclearableerroらmemoryerror,unwriteableE}…PROM,missingl/Otable,etc,)
2       3       Usermernoryiswrlte-protected
A       0       Abortedduetoparityerrorintransmitdata
A       1       Abo貢edduetoframingerrorintransmitdata
A       2       Ab◎rtedduetooverrunintransm艮data
A       4       Ab◎rtedduetoforrnaterrorintransmitdata
A       5       Abortedduetoentrynumberdataerrorintransmitdata
A       8       Abortedduetoframelengtherrorintransmitdata
αher           Probablyproducedbynoise.Executecommandagain、
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CommandLevels
Secti◎n8・6
8・6
Leve口
C◎mmandLeveEs
TherearethreelevelsofHostLinkUnitcommands.Thesedifferentoperating
levelsallowtheusertoestablishhierarchicalprotocolstogivemores◎phisti-
catedcontrol.
HeaderCode      Name    PCMode          
                RUN     MOM1「OR        PR◎GRAM
TS      TEST    Valid   va‖d   Valid
MS      STA「USREAD     Va‖d   Valid   valid
MF      ERRORREAD       Valid   Valid   Valid
RR      lRAREAREAD      Valid   Valid   va駈d
RH      HRAREAREAD      Valid   Va踊d   Valid
RJ      ARARI…AREAD    Valid   Valid   Valid
RL      LRAREAREAD      Valid   Valid   Va‖d
RG      TCSTATUSREAD    Valid   va‖d   va∬d
RD      DMAREiAREAD     Valid   va‖d   valid
RC      PVREAD  Va‖d   Va航d   Valid
R#      SVREAD1 Valid   Valid   Valid
R$      SVREAD2 Va飾d   Valid   valid
SC      Sτ酊USWRITE    Va‖d   valid   valid
WR      lRAREAWRITE     NotValld        Va嫡d   Va‖d
WH      HRAREAWRITE     NotVaUd va‖d   va‖d
WJ      ARAREAWRITE     N◎tvalid       valid   Valid
WL      LRAREAWRITE     NotValid        V白目d  va‖d
WG      TCST酊USWRITE   NotValid        Va‖d   Va‖d
WD      DMAREAWRITE     NotValid        Valid   valid
WC      PVWRITE NotValid        Valid   valid層
W#      SVCHANGE1       NotValid        Valid   Va‖d
W$      SVCHANGE2       NotValid        Valid   Valid
KS      FORCEDSET       NotValid        Valid   NotValid
KR      FORCEDREiiSET   Notvalid        Valid   NotValid
FK      MUU「IPLEFORCE…DSET!RESET      N◎tvalid       Valid   NotVa‖d
FR      MU口IPLEFORCEDSET〆RESETSTATUSREAD      NotValid        Valid   NotValid
KC      FORCEDSEiT/RESETCANCEし NotValid        Valid   NotVa層d
MM      PCMODELREAD     Valid   valid   Valid
lC      Undefinedcommand(responseonly)  Va6d    Valid   Valid
        Unprocessedcommand(responseonly)        Valid   Valid   valid
XZ      ABORT(o◎mmandonly)     Valid   Valid   Va‖d
Level2
HeaderC◎de     Name    PCMode          
                RUN     MONIＴOR        PROGRAM
RP      －PROGRAMREAD   Valid   Valid   Vdid
WP      PROGRAMWRITE    Notvalid        Notvalid        Valid
Level3
HeaderCode      Name    PCMode          
                RUN     MONITOR PROGRAM
QQ      1〆OR∈GISTER   Valid   Valid   Va日d
QQ      1/OREAD Valid   Valid   Valid
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SECTION9
Troubleshooting
TheC20HB-TSprovidesselfＬdiagnosticfUnctionstoidentifymanytypesofabnormalsystemcond並ions.Thesefunc-
tionsminimizedowntimeandenablequick,smootherrorcorrection.
Thissectionptovidesinformationonhardwareandseftwareerrorsthatoccurduri皿gPCoperation.Forinlbrmationon
displayingerrors,see7・1DisplayingandClearin8Err()r雄∬a8¢∫.Forinfbm・ationonerrorflagswhichcanbeuse曲
tU)ubleshoo直ng,re飴rω3-3SRArea飢d3-4ARA翅.Forinformationonerrorswhichcanoccurwheninputtingthe
program,refert(》4.6-3Checla'n8thePro8ra〃2.
4234つ6
0/010/0/0/0!
AユarmIlldicators
Prog㎜medA㎞sandEπorMessages
Read㎞gandCleadngEπorsandMessages
ErrorMessages
ErrorHistoryFunction
HostLinkEπτorPr㏄essing
9・6-1
9・6-2
9-6-3
9・64
9・6-5
ErrorControI
InvalidProcessing
Processlnterniptien
TimeMonitoring
Retries
178
178
178
179
181
181
181
182
182
182
182
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ReadingandClean'ngErrorsandルfθ∬αges
Section9・3
9・1
Aiarmlndficat◎rs
TherearetWoindicatorsonthefrontoftheCPUthatprovidevisualindication
ofanabnormalityinthePC.Theerrorindicator(ERR)indicatesfatalerrors
(i.e.,onesthatwillstopPCoperation);thealarmindicator(ALARM}indicates
nonfatalones.Theseindicatersareshownin2-11n(ficators.
△Cauti・nThePCwillturnONtheerr。rindicat。r(ERR),st・PPr。gramexecuti・n,andturn
OFFailoutputsfromthePCformosthardwareerrors,forcertainfatalsoftware
errors,orwhenFALS(07)isexecutedintheprogram(seetableonpage180).
PCoperationwillcontinueforailothererrors.Itistheuser'sresp◎nsibilitytotake
adequatemeasurestoensurethatahazardeussituationwillnotresultfrom
automaticsystemshutdownforfatalerrorsandtoensurethatproperactionsare
takenforerrorsforwhichthesystemisnotautomaticaIlyshutdown.System
fiagsandothersystemand/oruser-programmederrorindicationscanbeused
toprogramproperactions.
9・2
Pr◎grammedAlarmsandErr◎rMessages
FAL(06)andFALS(07)canbeusedintheprogramtoprovideuser-pro-
grammedinformationonerrorconditions.Withtheseinstructions,theuser
cantailorerrordiagnosistoaidintroubleshooting.
FAL(06)isusedw曲aFALnurnberotherthanOO,whichisoutputtotheSR
areawhenFAL(06)isexecuted,ExecutingFAL(06)wiNnotstopPCoperation
ordirectlyaffectanyoutputsfromthePC.
FALS(07)isalsousedwithaFALnumber,whichisoutputtothesameloca-
tionintheSRareawhenFALS(07)isexecuted.ExecutingFALS(07)wiSlstop
PCoperationandwillcausealloutputsfromthePCtobeturnedOFF.
WhenFAL(06)isexecutedwithafunctionnumberofOO,thecurrentFAL
numbercontainedintheSRareaisclearedandreplacedbyanother,ifmore
havebeenstoredinmemorybythesystem.
TheuseoftheseinstructionsisdescribedindetailinSectionslnstruCtion
Set.
9・3
ReadingandCSearingErr◎rsandMessages
SystemerrormessagescanbedisplayedontotheProgrammingConsoleor
anyotherProgrammingDevice.
OntheProgrammingConsole,presstheCLR,FUN,andMONTRkeys.lf
therearemultipleerrormessagesstoredbythesystem,theMONTRkeycan
bepressedagaintoaccessthenextmessage.lfthesystemisinPROGRAM
mode,pressingtheMONTRkeywillcleartheerrormessage,sobesuretO
writedownallmessageerrersasyoureadthem.(ltisnotpossibletoclear
anerrororamessagewhileinRUNorMONIＴORmode;thePCmustbein
PROGRAMmode.)Whenallmessageshavebeencleared,"ERRCHKOK"
willbediSPIayed.
DetailsonaccessingerrormessagesfromtheProgrammingConsoleare
providedin7・2MonitoringOperationandルfodifyingData.Proceduresforthe
LSSandF「「areprovidedintherelevantoperati加manuals.
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ErrorMessages
Secti◎n9エ4
9・4
E『『◎rMessages
Non■fatal◎pe『atingE『rors
Therearebasicallytwotypesoferrorsforwhichmessagesaredisplayed:
nonイataloperatingerrαsandfataloperatingerrors.Mostoftheseareals◎
indicatedbyFALnumberbeingtransferredtotheFALareaoftheSRarea.ln
addition,thereareerrorswhichcanoccurwheninputtingtheprogram.For
informationonthese,andtheirmessagedisplays,referto4-6・3Checkingthe
Program.
ＴhetypeoferrorcanbequicklydeterminedfromtheindicatorsontheCPU,
asdescribedbelowforthethreetypesoferrors.lfthestatusOfanindicatoriS
notmentionedinthedescription,itmakesnod帽erencewhetheritislitornot.
AftereiiminatingtheCauSeOfanerrOr,CleartheerrOrmeSSagetrOmmemOry
beforeresumingoperation.
Asterisksintheerrormessagesinthefoliowingtablesindicatevariabienu-
mericdata.Anactualnumberwouldappearonthedisplay.
ThefolIowingerrormessagesapPearforerrorsthat◎ccurafterprogramexecu-
tionhasbeenstarted.PCoperationandprogramexecutionwillcontinueafter
oneormoreoftheseerrorshaveeccurred.Foreachoftheseerrors,thePOW-
ERandRUNindicatorswilllightandtheALARM1ERRORindicatorwillflash.
TheRUNoutputwillbeON.
Errorandmessage
FALerrer
5～」i三FFIZLFRL
Cycletimeoverrun
HostLinkError
FALno.
01to99
9E
F8
None
P『obablecause
FAL(06)hasbeen
executedinprogram.
ChecktheFALnumberto
determineconditionsthat
wouldcauseexecution
(setbyuser).
ChecksumFlag(AR
1315)isON.
Watchdogtimerhas
exceeded100ms.
●Errorexistsbetween
hostcomρuterand
built-inHostLink
lnterface.
PossibIecorrection
C◎rrectaccordingtocause
indicatedbyFALnumber(setby
user).
CheckParameterandParameter
Backupareas.Setaadbackup
parameterswithsystem
command.
ProgramcycletimeisIongerthan
rec◎mmended.Reducecycletime
ifpossible.
●Checklinkset-upand
requlrements.
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ErrorMessages
Section9・4
FatalOperatingEr『ors
ThefollowingerrormessagesapPearforerrorsthatoCcurafterprOgramexeCu-
tienhasbeenstarted.PCoperationandprogramexecutionwillstopandallout-
putsfromthePCwillbeturnedOFFwhenanyofthefollowingerrorsoccur.All
CPUindicatorswillnotbeIitforthepowerinterruptjonerror.Forallotherfatai
operatingerrors,thePOWERandALARM/ERRORindicaterswillbelit.Ｔhe
RUNoutputwillbeOFF.Forpowerinterruptions,allindicatorswillnotbeIit.
Errorandmessage
Powerinterruption
Nomessage
CPUerror
Nomessage
Memoryerr◎r
NoEND(Ol)instructien
レObuserror
王/1:1副Ll::EE:R
Rackno.
FALSerror
FALno.
None
None
日
FO
COtoC2
Olto99
9F
Probablecause
Powerhasbeen
interruptedtoratieast†O
ms.
Watchdogtimerhas
exceededmaximum
setting(defaultsetting:
130ms).
Checksu「T!errorhas
eccurredorincorrect
instructionexists.
END(Of)isnotwritten
anywhereinprogram.
Errorhasoccurredinthe
buslinebetweenthe
Units.
FALShasbeenexecuted
bytheprogram.Check
theFALnumberto
determineconditionsthat
wouldcauseexecutien
{Setbyuserorby
system).
Thecycletimeisover
120ms.
Possibleco『『ection
Checkpowersupplyvottageand
powerlines・Trytop◎wer-up
again.
RestartsysteminPR《)GRAM
modeandcheckprogram.Reduce
cycletimeorresetwatchdogtimθr
iflongertimerequired.(Consider
effectsoflongercycletimebefore
resetting.)
PerformaPr◎gramCheck
OperationtoloCatecauseoferrorＬ
lferr。rn。tc。rreCtable,try
inputtingprogramagain.
WriteEND(Ol)atthelastaddress
ofthepregram.
CheckcableconnectbnsbetWeen
URits.
CorrectaccordiBgtocause
indicatedbyFALnumber.・lfFAL
numberisgF,checkwatchd◎g
timerandcycletime,whichmay
betoolong.
9FwillbeoutputwhenFALS(07)is
executedandtheCycletimeis
over120ms.Checktherram.
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Hos彦LinkE励rProcessing
Section9・6
9治5
Err◎rHist◎ryFunctfi◎n
lftheErrorHistoryEnableBit(ARO715)hasbeenturnedONtheFALno.is
senttotheSystemDMwhenanerroroccurs.
9・6
H◎stLinkErr◎rPr◎cessing
Thissectiondescribeserrorsthatcanoccurinao◎mputer・lmkedsystemem-
ployingtheRS-485interface,incluCtingerrorsprocessedbythehostcomput-
er(see9-6-7ErrorContro∫and8・4HostLinkConTmunica施nsProtocoO.
Process
respense・
11me
expired?
Timeout
P「ocessmg
9・6・`S
Err◎rC◎ntr◎1
Ｔhehostcomputerisresponsibleforensuringsystemrecoveryaftererrors
occurintheHostLinkSystem.
Thehostlinkinterfacerunsthefollowingcheckstodetecterrors:
1,2,3_1.Paritycheck
2.Framingcheck
3.Overruncheck
4.Formatcheck
5.Entrydatacheck(Thestartword,readword,etc.,inthecommandformat.)
6.FCS(AnExclusiveORcheckisperformedonallcommandorresponse
data,fromtheunitnumbertotheendofthetext.)
Oftheabovecorrimands,1to3areperformedonacharacterbycharacter
basis.Checks4to6,however,areperformedoneachbiock(frame).
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HostLinkErrorProce∫sing
Section9・6
9・6・2
9・6・3
9・6・4
9・6・5
Transmitdatainamultiple-linksystemischeckedbymeanSofaparitycheck
andaFrameCheckSequence(FCS).TheFCScheckisnotpertormedin
single-linksystems.
InvalidP『◎cessing
lfthehostlinkinterfacedetectsanerrorinasingle-frameC◎mmandorthe
firstframeofacommandblock,itwiliregardthecommandasinvalid.The
commandwillnotbeprocessedand,aftertheterminatorisreceived,anerrer
responsewillbesenttOthehostcomputer・
Pr◎cessfinter『uption
Ifthehestlinkinterfacedetectsanerrorinanintermediateframe,thecom-
mandsuptothatpeintwillbeprocessednormaliy.Thosefollowingtheerfo-
neousframe,however,willnotbeprocessed.Afterthehostiinkinterfacehas
receivedtheterminatoroftheerroneousblock,itrespondswitharespOnse
codethatinformsthehostcomputeroftheprocessinterruption.
TimeMonito『ing
lfthehostlinkinterfacedoesnotreceiveadelimiterorterminator,itcannot
sendaresponsetothehostcomputer.Simiiarly,ifthecor叩uterdoesnot
receiveadelimlterorter耐nator,itcannottransmitfurthercommandstothe
hostlinkinterface.「roaHowtransmissiontoaIternatesmoo制ybetweenthe
computerandthehostlinkinterface,theprocesstimesneedtobem◎ni-
tored.ltiSthereforenecessarytOhaveatime-monitoringprOgramonthe
hostcomputerside.ltspurposeistoinitiateremedialactioniftherightto
tranSmitiSnOttransferredquicklyenOugh.
Retries
Anerrorresponsewillbereturnedtotheoriginatingdeviceifthehostlink
interfacedetectsanycommunicationslinedatathathasbeendestrOyed
(e.g.,bynoise).If,however,theUnitnumberhasalsobeenIost,noresp◎nse
willbemadeatall.ltisthereforenecessarytohaveresponsemOnitoringand
retry`processinginthehostcomputertocheckforerrorresponses.
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AppendixA
Err◎ranCtArithmeticFfiag◎perati◎n
ThefollowingtableshowstheinstructionsthataffecttheER,CY,GエLTandEQflags.lngeneral,EiRindi・
catesthatoperanddataisnotwithinrequirements.CYindicatesarithmeticordaねshiftresults.GTindicates
thatacemparedvalueislargerthansomestandard,LTthatitissmaller,andEQ,thatitisthesarne.EiQalso
indicatesaresultofzerotorarithmeticoperations.RefertoSθcオわη5加s伽cfわnSetfordetails.
VerticalarrowsinthetableindicatetheflagsthatareturnedONandOFFaccordingtotheresu|tofthein・
struction.
Althoughladderdiagraminstructions川M,andCNTareexecutedwhenERisON,otherirlstructionswitha
verticalarrowundertheERcolumnarenotexecutedifERisON.A‖oftheother刊agsinthefollowingtable
willalsonotoperatewhenERisON.
Instructionsnotshowndonotaffectanyoftheflagsinthetable.Althoughonlythenon-differentiatedformof
eachinstruCtionisshown,differentiatedinstructionsaffectflagsinexactlythesameway.
Instructions    25503(εR}      25504(CY)       25505(GR)       25506(EQ)       25507(LE)
TIM     ‡      Una廿ected      Una廿eded       Unaffected      UnaHeded
CNT                                     
END{01) OFF     OFF     OFF     OFF     OFF
CNTR(12)        ‡      Unaffected      Una育eded       Una什ected      Unaffected
TIMH(15)                                        
WSFT(16)                                        
CMP(20) ‡      Una行ected      ‡      ‡      ‡
MOV{21) ‡      Unaffected      Una什ected      ‡      Una什eded
MVN(22)                                 
BIN(23)                                 
BCD(24)                                 
ASL(25) ‡      ‡      UnaWected       書      Una昔eded
ASR(26)                                 
ROL(27)                                 
ROR(28)                                 
COM(29) 書      Una廿ected      Una打ected      ‡      ‡
ADD(30) 8       ‡      Una行eded       書      Una什ected
SUB(31)                                 
MUL(32) ‡      Una什ected      Una箭ected      ‡      Una行ected
DIV(33)                                 
ANDW(34)                                        
ORW(35)                                 
XORW(36)                                        
XNRW(37)                                        
INC(38)                                 
DEC(39)                                 
STC(40) UnaWeded        ON      UnaWeded        Una行ected      Una廿ected
CLC{41) Una什eded.      OFF     UnaWected       UnaWected       Una廿eded
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AppendixB
W◎rdAssignmentRec◎rdingSheets
ＴhisapPendixcontainssheetsthatcanbecopiedbytheprogrammertorecerdl/Obitallocationsandterminal
assignments,aswe‖asdetailsofworkbits,datastorageareas,timers,andcounter$.
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1/◎Bits
Programme『:
Program:
Word:Un":               
Bit     Fielddevice     Notes
00              
01              
02              
03              
04              
05              
06              
07              
08              
09              
10              
11              
12              
13              
14              
15              
Word=Unit:              
副t     Fielddevice     Notes
00              
01              
02              
03              
04              
05              
06              
07              
◎8             
09              
10              
11              
†2             
13              
14              
15              
Date:
Page:
Word;UnIt:              
Bit     Fielddevice     Notes
00              
01              
02              
03              
04              
05              
06              
07              
08              
09              
10              
11              
12              
13              
14              
15              
Wo8d:Unit:              
Bit     Fielddevice     Notes
00              
01              
02              s
03              
04              
05              
06              
07              
08              
09              
10              
11              
12              
13              
14              
15              
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W◎rkBits
P『09『amme『:
Prograrn:
Area:Word:              
B"      Usage   Notes
00              
01              
02              
03              
04              
05      ,       
06              
07              
08              
09              
10              
11              
12              
13              
14              
15              
Area:Word:              
8it     Usage   Notes
00              
0ゴ             
02              
03              
04              
05              
06              
07              
08              
09              
10              
1†             
12              
13              
14              
15              
Date:
Page=
Area:Word=              
Bit     Usage   Noteg
00              
01              
02              
03              
04              
05              
06              
07              
08              
09              
10              
11              
12              
13              
14              
15              
Area:Word:              
Bit     Usage   Notes
00              
01              
02              
03              
04              
05              
06              
07              
08              
09              
10              
11              
12              
13              
14              
15              
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DataSt◎rage
P『og『ammer:
Program:
9301N                                                                                                                                                                                                                                                                                   
●㎝耐c◎                                                                                                                                                                                                                                                                                       
d研W                                                                                                                    ,               、                                                                                                                                              
Date:
Page:
9808N                                                                                                                                                                                                                                                                                   
お90mOC                                                                                                                                                                                                                                                                                 
d㏄W                                                                                                                                                                                                                                                                                    
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WmersandCounters
P『ogramme『:
Program:
S㎏ON                                                                                                                                                                                                                                                                                   
ebaV戚S                                                                                                                                                                                                                                                                                 
C㏄T                                                                                                                                                                                                                                                                                    
SS陀ddaCT                                                                                                                                                                                                                                                                                       
Date:
Page:
S㎏ON                                                                                                                                                                                                                                                                                   
eloaV民S                                                                                                                                                                                                                                                                                        
CαT                                                                                                                                                                                                                                                                                    
SS陀ddaCT                                                                                                                                                                                                                                                                                       
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AppendfixC
Pr◎gramC◎dingSheet
Thefollowingpagecanbecopiedforuseincodingladderdiagramprograms.ltisdesignedforflexibility,al-
lowingtheusertoinputallrequiredaddressesandinstructions.
Whencodingprograms,besuretospecityallfunctioncodesforinstructionsanddataareas(or#forconstant)
foroperands.Thesewillbenecessarywheni叩uttingprogramsthoughaProgrammingConsoleorotherPe-
riPheralDevice.
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ProgramC◎dingSheet
P『09『amme『:
Program:
Date:
Page:
司或㎝貿PO                      一                                                                                                                                                                                                                                                              
nO11C柑舗h                                                                                                                                                                                                                                                                                      
SS汚ddA                 `                                                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                        
司倒nnePO                                                                                                                                                                                                                                                                                       
nO."C田舗㎞                                                                                                                                                                                                                                                                                     
SS陀ddA                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                        
司両n阻ePO                                                                                                                                                                                                                                                                                      
nO."CU"S㎞                                                                                                                                                                                                                                      .                                               
ss時間A                                                                                                                                                                                                                                                                                 
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AppendfixD
DataC◎nversi◎nTable
Decimal BCD     Hex     Bmary
OO      00000000        00      00000000
01      OOOOOOO1        01      00000001
02      00000010        02      00000010
03      00000011        03      00000011
04      00000100        04      00000100
05      OOOOO101        05      00000101
06      00000110        06      00000110
07      OOOOO111        07      00000111
08      00001000        08      00001000
09      00001001        09      00001001
10      00010000        OA      00001010
11      00010001        OB      00001011
12      00010010        OC      0000廿00
13      OOO10011        OD      00001101
14      00010100        OE      OOOO1110
15      00010101        OF      OOOO1廿1
16      00010110        10      00010000
17      00010111        11      00010001
18      00011000        12      OOO10010
19      OOO11001        13      00010011
20      00100000        14      OOOlO100
21      00100001        15      OOO10101
22      00100010        16      00010110
23      001000廿        17      00010111
24      00100100        18      OOOllOOO
25      00100101        19      00011001
26      00100廿O        1A      00011010
27      00100111        1B      00011011
28      00101000        1C      00011100
29      00101001        1D      00011101
30      00110000        1E      00011110
31      OO110001        1F      00011111
32      OO110010        20      00100000
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i
AppendixE
ParameterAreaC◎dingCharts
ThisappendixisprovidedforyoutouseindeterminingandinputtingsettingsintotheparameterareaofSys・
temDM.Thedefaultsettingsaregivenforconvenience.Onlythosesettingswhichdifferfromthedefaults
needtobenoted.DMaddressesnotinparenthesesarethoseintheparameterarea;thosewithinparen-
thesesarethoseofthecorrespondingwordsintheparameterbackuparea.
Wordandparameter                        Defaぱ  Se廿ing
B社     Cont帥棚eaning                  
DMO900(DM1900):PCModeonStartup                  Keysw口ch:0000  
00toO7  00:PROGRAMO1:MOMTORO2=RUN               OO      
08to15  000102  AssetonPr◎grammingConsolekeyswnchModewhenPCwaslastturnedoff(inAR15)Modesetlnb社sOOtoO7,above   00      
DMO901(DM1901):CycleTimeLimit                   ]00ms:1001      
00toO7  Cycletimelimithunitsoftenmilliseconds.SetbetweenOOand99inBCDforcycletimelim詑sbetweenOOOand990ms,respectivel枯          10      
08to15  OO:BRsOOtoO7disabled(i.e.,cycletimelimitis100ms)01:BitsOOtoO7enabled            01      
DMO902(DM1902):IPerゆhera[DeviceServiceTirne                    5%:0000 
OOtoO7  PercentofcycletimeallocatedtoDeviceservicing(OOto99).           OO      
08to15  OO:B旋sOOtoO7disabled(Le.,servicingsetto5%)01:BitsOOtoO7enabled         00      
DMOgO3(DM1903):HostLinkServiceTime                      5%:0000 
OO.toO7 PercentofcycletimeallocatedtoHostLinkservicing(OOto99).         00      
08to15  00:BitsOOtoO7disabled(i.e.,servicingsetto5%)01:BitsOOtoO7enabled                00      
DMOgO4(DM1904}:ProgrammingConsoleMessageLanguageBits                    English:        
08to15  00:Eng‖shO1:Japanese           0000    
DMO905toDMOg19{DM1905toDM1919)Notused.                  0000    OOOO
DMO920(DM1920)                  0000    
OOtoO7  HostUnkCommunicationsFormatSelectionOO:Standard(1startbit,7'bitdata,evenparity,2stopbits,19,200bps)01:Customsetthgs(Le.,a㏄ordingtocontentsofDMO921)            Standard:00     
08to15  Notused.                00否    
DMO921(DM1921}                  0000    
OOtoO7  BaudRate{ifDMO920b誕sOOtoO7areO1)OO:300bpsO1:600bpsO2:1,200bpsO3:2,400bpsO4:4,800bpsO5:9,600bpsO6:19,200bps             19,200bPSIO6    
08to15  000102030405    DataFormat(ifDMO920bitsOOtoO7areO1)1star宝b‖,7-bitdata,2stopbits,evenparitylstartba,7-bitdata,2stopbits,oddparitylstar†b‖,8-bitdata,1stopbits,noparitylstartb辻,8-bitdata,2stopbits,noρaritylstartb辻,8-bitdata,1stopbits,evenparitylstartba,8-bitdata,1stopbits,oddparity  1sta曲it,7-bRdata,2stopbas,evenpar吻:OO 
DMO922(DM1922)                  0000    
OOt◎07 HostLhkT『ansmissbnDelaylntenthsofmillisec◎ndsbetweer100and99(BCD,c◎rrespondtoOOOand990msdelays,respectively)         Oms=OOo 
08to15  Notused.                00      
DMO923t◎DMO929(DM1923toDM1929)Notused.,                        OOOO    OOOO
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Revisi◎nHist◎ry
Thefollowingtableoutlinesthechangesmadetothemanualduringeachrevision.Pagenumbersrefertothe
prevlousversゆn・
Revisioncode    Date    Revisedcontent
1       November1994    OriginalproductbnbasedontheMiniHヰypePCsOperati◎nManual(W176・E1・4)andtheMiniH・typePCslnstallationGuide(W175-E1-4).
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