
 

    

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 

٢٤٨٢٤٨  



א٢٤٨א


 
 

 

،،אא،אW


אאאאאאאאאא
א א א א א   א א  ،א   

אאאאאא
،אאאאאא

אאאK


אאאאאאא
  א        ،א אא  

 א ، אא א אא א
א،אאאא
אאאאאאאאאאאאא

      א  א   ،א  
אא،אאK


 א א   ?   ?  ? 

?אאאאאאאK


אאאאאאא
،א،אאאא

אאאאאK


، א אאא
אK


אאאא 

 



א٢٤٨


 
 

 

אאאאאאאא
אאאאא

אאאאאאאא
אאאאא

אאאאאאאאאא
אאאאאאK 

 אאאאאא
אאאאאאאאאא

אאאאאאאאאא
אאאK


 א א    א א     א

אא
 ، א   א  א א א   

אאאאאאא
 ،  א א    אאאא א  א   

אK


 א   א   א אא א  אא    
א    א  א  א  ،   א 

אאא،אאא
אאאאK

 
 
 
 



 

 

 

אאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 













א



א



١



א٢٤٨אא
אא

 
 

- ١ - 

אאאPLCs Programmable Logic controller 

 א   Programmable Controller    
אאאאאאאאא

،אאאאאאK
א א  א   PLC   SIEMENSE  א

SIMATIC ٢٠٠,SIMATIC ٣٠٠,SIMATIC ٤٠٠ ALLEN BRADLEY
MITSUBISHIא    א   א   

אPLCK


W
،אאאאאאאאאאא

אאאאאKאאאF١J١KE



אF١J١EPLC 

 


אאאPLCWא،אK
אאPLCWא،א،אK





א٢٤٨אא
אא

 
 

- ٢ - 

PLC
 אF١J٢ Eאא    א א א   

אאאאאW
١J אא   Input modules  

٢J אא      CPU Unit 

٣J אא   Output modules 

٤JאPower Supply Unit
٥JאOperator module 

٦JאProgramming device
 

 
אF١J٢Eאאא


א،W


א א W  א א     א א 

אCPUא،אK
 א א Wאאא א  א א    א א 

אCPU،K
אWאPLCK

אWאPLCK




א٢٤٨אא
אא

 
 

- ٣ - 

א אא ، אאא 
PLCאאK

PLC
א   ، א א א    א   

אF١J٣Eאאאא
PLCא
 

 
אF١J٣EPLC 

 
  א   א אPLC א א א  א א 

 א אCPU  א א   א אא 
אK


PLCאאW


١Jא Sensors
٢JאאPLC
٣JאActuaors
 



א٢٤٨אא
אא

 
 

- ٤ - 

אאHard-Wired Control 

  א  אPLCא     א   
אאאF١J٤E





אF١J٤Eאא




    אא    א   א אא  א 
א K אאאא אא א 

אאאF١J٥Eאא
אאאK


אא א א א אאא

א،א א  א א    
א    א    א ،     א

אאאאPLCאא
אא٢٤אאK

אאאPLCK



א٢٤٨אא
אא

 
 

- ٥ - 

אאאPLC
١J 
٢J א 

٣J  

٤J א 

٥J אא 




אF١J٥Eא














א٢٤٨אא
אא

 
 

- ٦ - 

אא–אאNumber System – Decimal & Binary
 PLCא  א    א   (١}٠) 

 (On,Off)   ، א    א א 
Fא،א،אKE

אW


אאW




٠אא١Logic ٠, Logic ١ 

א  א אאאאאאCPU
אאאא(On,Off)אאאאא(١}٠)

 א  ١ א  On א٠ א   (Off)א א
אF١J٦EאאאK




אF١J٦Eאאא



א٢٤٨אא
אא

 
 

- ٧ - 

אSensor
   א PLCא         

אאאאאK 


אאאאPLCא
אאאאאF١J٧KE




אF١J٧Eאא


אActuator

א אאא   א   א  PLC 
אאF١J٨KE




אF١J٨Eא






א٢٤٨אא
אא

 
 

- ٨ - 

אאאDiscrete Inputs 

   א (On,Off)   א  W، א א ، א א
אאאF١J٩KE




אF١J٩Eאאא



אאאAnalog Inputs
אאW

٢٠ → ٠ma , ٢٠ → ٤ma , ١٠ → ٠v 
אF١J١٠Eא

אאPLCאאאK



אF١J١٠Eאאא



א٢٤٨אא
אא

 
 

- ٩ - 

אאDiscrete Outputs
אאאאPLCא

אF١J١١KE



אF١J١١Eאא


אאAnalog Outputs

אאPLC٠ ١٠vא،
אאאאאאF١J١٢KE




אF١J١٢Eאא



א٢٤٨אא
אא

 
 

- ١٠ - 

אאCPU
    PLCא א אאא 

   אא א  א אא א  אאא א אא 
אאאאF١J١٣KE





אF١J١٣Eאא




אאאW
١J אא
٢J א 

٣J א 

٤J אא





 

- ١ - 

 

אאאא  

 

   

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 








א




א





٢



א٢٤٨אא
אא

 
 

- ١٢ - 

אLאאאProgram / Ladder Logic
אאPLC،אPLC

אא،אאW 

١JאאLAD (Ladder Logic)
٢JאאאFBD (Function Block)
٣JאאאSTL (Statement List) 
 

 
אF٢J١Eאא


 א א    א א א א Hard-Wired

Fאא(F٢J١KE


אאאReading Ladder Logic Diagram
אF٢J١Eאאאא(Power Conductor)

אאאאא(neutral)אא،LADא
אאאאאאK





א٢٤٨אא
אא

 
 

- ١٣ - 

אאאאאLadder Logic and Statement List




אF٢J٢Eאאאאאא




 א F٢J٢ E א  א א  א א  Q٠}٠  
אI٠}٠ I١}٠F אAND Eאאא،Q١}٠א I٤}٠
אI٥}٠FאORKE

אאאאאא
אאאK

 
 
 
 
 
 
 
 





א٢٤٨אא
אא

 
 

- ١٤ - 

אאאFunction Block Diagram
FBD،אאאאא

    א  א א  אא  א LAD STL
אF٢J٣EאאK




אF٢J٣Eאאא

















א٢٤٨אא
אא

 
 

- ١٥ - 

אאPLC Scan
אאPLCא،אF٢J٤E

אאW
١JאאאRead Inputs
٢JאExecute Program
٣Jאא Diagnostics/Communications 

٤JאUpdate Outputs




אF٢J٤EPLC




אאW
١J אK
٢J אאאאK 
٣J אאK 


 
 
 



א٢٤٨אא
אא

 
 

- ١٦ - 

אSofware
 אאPLCא

אUserאאאאא،PLCא،F٢J
٥EאK





אF٢J٥Eא


אHardware

אאאWPLCא،א،א،F٢J٦E
K




אF٢J٦Eא





א٢٤٨אא
אא

 
 

- ١٧ - 

אאMemory Size
   PLC ١K ١٠٢٤ Unitא א א  א  
אPLC)10242( 10 =אאא،

١٠٢٤ Bit١٠٢٤ Byte١٠٢٤ WordF٢J٧KE




אF٢J٧Eאא



















א٢٤٨אא
אא

 
 

- ١٨ - 

אאאRAM/ROM/EPROM/Firmware
אRAMאאא

   ،א א   אאאא  א א PLC
אאאKאROMא

אא  א א     א
  א א PLC K א  EPROM    

אאאאאאK
אFirmwareאאא

אאPLCאאאא
 א     א   א אא  

אF٢J٨EאאאK




אF٢J٨EאRAMROM


 
 
 
 
 
 



א٢٤٨אא
אא

 
 

- ١٩ - 

אאPutting it Together
אPLCאW


١J אK
٢J אK 
٣J אאK 


אאאאאא،אאא

 א א  א   א  Kא  א  
LAD,FBD,STLPGאאאאPLC

אF٢J٩EאאK
א،אא،אאאא

אאאאאאאConstantsKא،אאא
  א   א  א  א Kא א  

אאאWאא
אאאאאPLCK




אF٢J٩EאאPLC



א٢٤٨אא
אא

 
 

- ٢٠ - 

אאPLC 


١J PLC
٢J PG 

٣J אSoftware١ 

٤J 


אF٢J١٠EאPGPLC 

 
 א  PG א אא א  א א   

F٢J١٠EאאאאPCאאאF٢J١١KE



אF٢J١١EPCPLC 



א٢٤٨אא
אא

 
 

- ٢١ - 

אCables
אא א אא  אPC  PG

א  אPC/PPI (Point to Point Interface)   
PLCאא،אאאDIP

א(Baud rate)אF٢J١٢KE




אF٢J١٢Eא

 
 
 
 
 
 
 
 
 
 
 





א٢٤٨אא
אא

 
 

- ٢٢ - 

אContact Symbol
 אא   LAD  אPLCא     א

א،אאאאאF٢J١٣EאאאLAD
 א  א NOא א א  (Normally open)   

Bitא١אK
  NCא אא(Normally close) 

Bitא٠אK




אF٢J١٣Eאאאא




אאCoils and Boxes
אאא،אאאא

  א א  אPLC     Bit  א١ K
אא،א،אאאאאאא

אF٢J١٤EK


אF٢J١٤Eאא



 

 


 
 

אאאאאא  

 

    

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




אא


א


٣



א٢٤٨אא
אאא

 
 

- ٢٣ - 

אאא Basic Functions
 

אאPLCאאאא
PLCאא،W


JאאAbsolute Addressing

W


١JאאAddress Identifier
٢JאאMemory Location




אF٣J١E


אF٣J١Eאאא אאאאאא

אאW

IWא
QWא
MWאא
TWא
CWאאא
 



א٢٤٨אא
אאא

 
 

- ٢٤ - 

אא،אאאאאאאא
אאא٠א٤K

 
אאאאW


١JאאImmediate addressing 
 

אV)L H٢٧EFאH٢٧E


٢JאאDirect Addressing


אFA I٠}٠EFאANDאI٠}٠E
 
٣JאאאMemory Indirect Addressing 


אFA I[MD٣]FEאANDאאאאאMD٣E

 
JאאSymbolic Addressing

אאאא אא 
אאאאאW


אQא٠}٤MOTOR_ON 

 
אאאSymbole Editor

אאK







א٢٤٨אא
אאא

 
 

- ٢٥ - 

אאFEAND Gate
אQ٠}٠אI٠}٠אI١}٠W 

 

FBD 

 
 

LAD 

 
 

STL 

 
אאFEOR Gate

אQ٠}٠אI٠}٠אI١}٠W 
 

FBD 

 
 

LAD 

 
 

STL 

 
 



א٢٤٨אא
אאא

 
 

- ٢٦ - 

אאNOT Gate
אQ٠}٠אI٠}٠W



FBD 

 
 

LAD 

 
 

STL 


 

אאFEאNAND Gate
אQ٠}٠אאאI٠}٠I١}٠W


FBD 

 
 

LAD 

 
 

STL 

 



א٢٤٨אא
אאא

 
 

- ٢٧ - 

 

אאFEאNOR Gate
אQ٠}٠אאI٠}٠I١}٠W


FBD 

 
 

LAD 

 
 

STL 

 
 
 







 Numriacl Systemsאא

  א א       א אא    PLC
،אאאW





א٢٤٨אא
אאא

 
 

- ٢٨ - 

א BIT , BOOL


٠١


אBYTE

 




F٣J٢Eא،K



אF٣J٢Eא















א٢٤٨אא
אאא

 
 

- ٢٩ - 

אWORD


١٦F٣J٣Eא،٢K




אF٣J٣Eא


אאDOUBLE WORD




٣٢F٣J٤Eא،٤K


אF٣J٤Eאא



א٢٤٨אא
אאא

 
 

- ٣٠ - 

אאINTEGER NUMBER





١٦אא،٣٢٧٦٨אH٣٢٧٦٧F٣J٥E



אF٣J٥Eאא




אSign Bit١٥W
٠אא
١אא







אאאDOUBLE INTEGER NUMBER



א٢٤٨אא
אאא

 
 

- ٣١ - 











٣٢אא،٢١٤٧٤٨٣٦٤٨אH٢١٤٧٤٨٣٦٤٧

F٣J٦E



אF٣J٦Eאאא


אSign Bit٣١W

٠אאא
١אאא





א٢٤٨אא
אאא

 
 

- ٣٢ - 

אאREAL NUMBER





٣٢،אאאא،F٣J٧E
א א  ٤٠٢٨٢٣}٣EH٣٨ א١٧٥٤٩٥}١E ٣٨  א אH١٧٥٤٩٥}١E ٣٨א

H٤٠٢٨٢٣}٣EH٣٨אW


1272.1 −∗ ef
W

sW٠،א١א
fWאא
eWא





אF٣J٧Eאא

 



 

 

 

אאאאאא  

 

   

אאא
^ÃÖ]<í‰‰ö¹]ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ 

אאאא 





אא


א



٤



א٢٤٨אאא
אאא

 
 

- ٣٣ - 

אאא Advanced Functions


אTimers 

 אאאאPLCא
אאאאאF٤J١E




אF٤J١Eאאאאא


אאPLCאאא

 א א    CPUא א א  א  ،
אאאאK


א Time Value

٠אא١١אאאאF٤J٢Eא
אאאא،אא

אK





א٢٤٨אאא
אאא

 
 

- ٣٤ - 

א Time Base 

١٣}١٢אאאאאF٤J٢Eא
אאאW






א
אאW


W
 a،bb،cc،אddd

       W٩٩٩٠ Sec ٢H_٤٦M_٣٠Sא    ،





אF٤J٢E










א٢٤٨אאא
אאא

 
 

- ٣٥ - 

אאPulse Timer
 

אאW


W



 


אאאIO.Oא٠אא١אאא٢Sec
I٠}٠א١א،I٠}٠א١א

٠אI١}٠א٠אא١אאKאא
Q٠}٤א١אאF٤J٣E 



אF٤J٣Eא



א٢٤٨אאא
אאא

 
 

- ٣٦ - 

אאאExtended Pulse Timer 
 

אאW



W 


אאאIO.Oא٠אא١אאא٢Sec

אI٠}٠א١אא٠א،I٠}٠
٠אאא١،אאאאI١}٠אK

אאQ٠}٤א١אאF٤J٤E



אF٤J٤Eא





א٢٤٨אאא
אאא

 
 

- ٣٧ - 

אאאOn-Delay Timer 


אאW


W




אאאIO.Oא٠אא١אאא٢Sec
אאא  Q٠}٤ א١I٠}٠
١אא،I٠}٠א١אא٠א

אQ٠}٤א٠KאI١}٠٠א١אא
אאKאאF٤J٥E


אF٤J٥Eא





א٢٤٨אאא
אאא

 
 

- ٣٨ - 

אאאאRetentive On-Delay Timer
 

אאW


W


אאאIO.Oא٠אא١אאא٢Sec

אI٠}٠١א٠ ٠}،I٠א I١}٠٠א١ א
אאאKאQ٠}٤אא١א

I١}٠א٠אא،F٤J٦E




אF٤J٦Eא



א٢٤٨אאא
אאא

 
 

- ٣٩ - 

אאאOff-Delay Timer
 

אאW


W






אאאIO.Oא١אא٠אאא٢Sec
אQ٠}٤א١I٠}٠א١،א

אI١}٠٠א١אא،אאאF٤J٧E


אF٤J٧Eא



א٢٤٨אאא
אאא

 
 

- ٤٠ - 

אאאCounters
  א אאא  PLCאאא   א  א א 

אא،אאאאאW


١J אPLCאאK
٢J אאאאאאPLCK 


  אא   א   אא א  א  

אאאF٤J٨E



אF٤J٨Eאאאא



אאאאאאאאW


W
noWא
CUWאא
CDWאא
SWאא

PVWא٠א٩٩٩C#Value 

RWאא
CVWאא

CV_BCDWאאBCD
QWאא





א٢٤٨אאא
אאא

 
 

- ٤١ - 

אאאאUp/Down Counter
 

אאW





W





I٢}٠٠א١אאC١٠א٥٥،I٠}٠٠
١אאאא١אאא٩٩٩،

I١}٠٠א١אאא١אאא٠
  ١א٣٠}،I٠א א אא٠ K   Q٠}٤

א١אא٠K







א٢٤٨אאא
אאא

 
 

- ٤٢ - 

אאאUp Counter
 

אאW





W





I٢}٠٠א١אאC١٠א٩٠١،I٠}٠٠
١אאאא١אא ٩٩٩א א 

I٣}٠٠א١אאא٠KQ٠}٤א١
אא٠K










א٢٤٨אאא
אאא

 
 

- ٤٣ - 

אאאDown Counter
 

אאW





W





I٢}٠٠א١אאC١٠א٩٠١،I٠}٠٠
١אאאא١אאא٠א،

I٣}٠٠א١אאא٠KQ٠}٤א١
אא٠K







 



א٢٤٨אאא
אאא

 
 

- ٤٤ - 

אFlip-Flop 


אאSRאRSW 

١J אSRאSRא١אQאreset
٢J אRSאSRא١אQאSet


אSR


אאW






W





אI٠}٠א١I١}٠א٠אאM٠}٠אQ٠}٤א
Setא١א،I٠}٠א٠I١}٠א١אאM٠}٠א
Q٠}٤אResetא٠،I٠}٠I١}٠א٠

אאM٠}٠אQ٠}٤K






א٢٤٨אאא
אאא

 
 

- ٤٥ - 

אRS


אאW





W





אI٠}٠א١I١}٠א٠אאM٠}٠אQ٠}٤א
Resetא٠א،I٠}٠א٠I١}٠א١אאM٠}٠א

Q٠}٤ א  Set א ١     ،I٠}٠ I١}٠ א ٠
אאM٠}٠אQ٠}٤K




 
 
 
 
 
 
 
 



א٢٤٨אאא
אאא

 
 

- ٤٦ - 

אאShift Functions
אאאאאאPLC

אאאW


١J א
٢J א 

٣J א 




אאאאאאאW







W
ENWא
INWאאאא
NWאאא

OUTWאא
ENOWא








א٢٤٨אאא
אאא

 
 

- ٤٧ - 

אShift Left Word


אאW





אא؟




IN ، א אא אN א א، אאאOUT،
א٠אא،אENOK


W








א٢٤٨אאא
אאא

 
 

- ٤٨ - 

 אאI٠}٠٠א١ אאא،MW٠
אאאאMW٢אאאאאMW٤

אQ٠}٤אK 
אShift Left Double Word


אאW






W





אאI٠}٠٠א١אאאא،MDO
 אא  א א  MW٤  א א  א  

אאאMD١٠KאQ٠}٤אK
 

 
 
 
 
 
 
 
 
 



א٢٤٨אאא
אאא

 
 

- ٤٩ - 

 

אShift Right Word


אאW





W





 אאI٠}٠٠א١ אא א،MW٠
אאאאMW٢אאאאאMW٤

אQ٠}٤אK














א٢٤٨אאא
אאא

 
 

- ٥٠ - 

אShift Right Double Word


אאW





אא؟



IN،אאאאאNאא،אאאOUT

אא٠א،אENOK


W







א٢٤٨אאא
אאא

 
 

- ٥١ - 

אאI٠}٠٠א١אאאא،MDO
 אא  א א  MW٤  א א  א  

אאאMD١٠KאQ٠}٤אK 
אShift Right Integer


אאW




אא؟




IN،אאאאאNאא،אאאOUT
אא٠١א،אאENOK


W






א٢٤٨אאא
אאא

 
 

- ٥٢ - 

 אאI٠}٠٠א١ אא א،MW٠
אאאאMW٢אאאאאMW٤

אQ٠}٤אK
 

אShift Right Double Integer


אאW





W





אאI٠}٠٠א١אאאא،MDO
 אא  א א  MW٤  א א  א  

אאאMD١٠KאQ٠}٤אK




 







א٢٤٨אאא
אאא

 
 

- ٥٣ - 

אאCompare Instructions
PLCאאא،א

אאPLCאאW






Compare Integer


אאW





W



 

אQ٠}٤א١W
J MW٠MW٢
J I٠}٠א١ 



א٢٤٨אאא
אאא

 
 

- ٥٤ - 

Compare Double Integer


אאW





W





אQ٠}٤א١W
J MD٠MD٤
J I٠}٠א١ 














א٢٤٨אאא
אאא

 
 

- ٥٥ - 

Compare Real


אאW





W





אQ٠}٤א١W
J MD٠MD٤
J I٠}٠א١ 














א٢٤٨אאא
אאא

 
 

- ٥٦ - 

אאJump Instructions
אאאאW


אאUnconditional Jump


אאW






W





   א  JMP א   א  CAS١   ،
אאאאאאK

 
 
 
 
 
 
 
 



א٢٤٨אאא
אאא
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