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  Chapter 5                                                                                                        Programming
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CHAPTER FIVE


Chapter Highlights


In this section we will define the device that we used in programming. The device is OMRON SYSMAC C28H which consists of three parts that are included in the same frame.

The central processing unit (CPU), the input module terminals, and the output module terminals, the device operates at (+24) volts (DC) and is connected to the handle via a cable.

OMRON Company manufactures the console represents the programmer, monitor and keyboard on which the user types the program instructions.

C28H, indicates the sum of the input and output terminals which are (16) for the input and (12) for the output.

5-1 programming methods:
Programs for microprocessor based systems have to be loaded into them in machine code; this will be a sequence of binary code numbers to represent the program instruction.

The central processing unit machine language, a bit code, is very difficult for the user. So that it must be variable methods for entering the programs to the PLC unit, these methods are:-
5-1-1- Ladder diagram (LD)

A very commonly used method of ladder diagrams. Writing program is then equivalent to drawing a switching circuit. The ladder diagram consists of two vertical lines, in drawing a ladder diagram, certain conventions are adopted:
1- The vertical lines of the diagram represent the power rails between         which circuits are connected.

2-Each rung on the ladder defines one operation in the control process.

3- A ladder diagram is read from left to right and from top to bottom.

4- Each rung must start with input and must end at least one out put.

5- Electrical devices are shown in their normal condition thus a switch,   which is normally open until some object closes it, is shown as open on the ladder diagram and a switch that is normally closed is shown closed.

6- A particular device can appear in more than one rung of a ladder for a device.

7- The end of the output is all identified by their addresses, the notation used depending on the PLC manufacturing. 

The ladder diagram uses these essential symbols:

   

                                                                  Normally open input contacts   

                                                                  Normally closed input contacts                                                 
                                

                                                                  A special instruction

                                      

                                                                  Output device 

                                                                   End of the program
5-1-2 Instruction set (ST)

Another programming method, which can be considered to be the entering of a ladder program using text, is instruction lists. For this mnemonic codes are used, each code corresponding to a ladder element. The codes used differ to some extent from manufacturer to manufacturer.

	Instruction
	Symbol
	Console symbol

	Load

LD
	
	

	Load Not

LDN
	
	

	And

AND
	
	

	And Not

ANDN
	
	

	Or

OR
	
	

	Or Not

ORN
	
	

	Block And

AND LD
	
	

	Block OR

OR LD
	
	

	Output

OUT
	
	

	Output Not

OUTN
	
	

	Timer

TIM
	
	

	Counter

CNT
	
	


Special functions

	function
	In ladder
	In console

	end
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	REVERS COUNTER
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	JUMP
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	END JUMP
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	KEEP
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After the user program has been written by using one method of the above methods. It can be transferred from the memory of the programmer into the program memory of the PLC. Then it can be translated into the programmable controller machine language by the compiler, and then we can run our program. 

5-2 Programming devices

Programs are entered into a PLCs memory using a program device. This is usually not permanently connected to a particular PLC and can be moved from one controller to the next without disturbing operations, the different types of programming  units are:-

5-2-1- handheld programmer:

Hand-held systems incorporate a small keyboard and liquid crystal display, fig. (5-1) shows a typical form Hand-held programming while being carried from one place to another.



                                                                                            Screen labeled keys for 

                                                                                              Entering the program

                                    Fig. 5-1: Hand held programming.
5-2-2 Desktop Devices:
       Desktop devices are likely to have a visual display unit VDU with a full Keyboard and screen display, connected to the controller via a serial link. This unit provides programming facilities such as screen graphics and the inclusion of text comments that assist in the readability of a program.
5-2-3 Computer:
Recently, personal computers have been configured as program development Work station by most pc manufactures. Some PLCs only require the computer to have appropriate software, other special communication card to interface with a PLC. Major advantage of using a computer is that the program can be stored on the hard disk or a floppy disk and copies easily made.
5-3 Examples of plc programs:
1- LOAD


LD 1

OUT 200

2- LOAD NOT


   LD NOT 1 

OUT 200

3- AND 

LD 1 

AND 2

OUT 200
4- AND NOT 

LD 1 

AND NOT 2

OUT 200


5- OR

LD 1
OR 2

OUT 200

6- OR NOT

LD 1 

OR NOT 2

OUT 200


7- OUT NOT 

 LD 1 

OUT NOT 200

8- BLOCK AND 

LD 1 

OR 3 





LD NOT 2

OR NOT 4

AND LD

OUT 200
9- BLOCK OR 

LD 1    


             
  

AND NOT 2

LD 3

AND 4
OR LD




OUT 200
10- TIMER


LD 1



TIM 1 (5sec)

LD TIM 1

OUT 200





                                                                                   

11-COUNTER



LD 1


LD 2 

CNT1 (4)


LD CNT1



OUT 200

12- REVERSABLE  COUNTER 

LD 1 


LD 2  

LD 3


CNTR1 (4)


LD CNTR1

OUT 200


13-SELF HOLDING (KEEP)

LD 1

OR 105

AND 2

OUT 105        

LD 1

LD 2

KEEP (11)105

14-Jump and end jump

LD1 

JMP (04) 10

FIRST program 

JMP (05) 10

LD 2

JMP (04) 20

Second program

JMP (05) 20
5-5 Practical Examples:
1- START-STOP PROGRAM OF A 3Ф IM :-
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Fig. 5-2: shows the relationship between a physical circuit and ladder                                
                Diagram.
LD 1

AND NOT 2

AND NOT 3

AND NOT 4

OUT 200

END
I1: start

I2: stop







2- A PROGRAM OF A  ( 3Ф IM ) WHICH OPERATES FOR A CERTAIN PERIOD OF TIME :-

LD 1

OR 105                                
ANDNOT 2

OUT 105                            
LD 105                              

TIM1 (5sec)                                                     
LD NOT TIM1

AND 105                          
 



OUT 200

END

I1: start

I2: stop
3- A PROGRAM OF A ( 3Ф IM ) WHICH OPERATES IN TWO DIRECTIONS:-

LD 1 

OR 200

AND NOT 3
AND NOT 201

OUT 200

LD 2

OR 201

AND NOT 3

AND NOT 200
OUT 201

END

I1 Turn left

I2 Turn right

I3 stop

4- A PROGRAM OF A STAR-DELTA (Y/ Δ) STARTING      OF A 3Ф IM:
LD 1                                                 

OR 105                                       

AND NOT 2                                   

AND NOT TIM3

OUT 105                                      

LD 105                                                                           

TIM1 (5sec)                                                                  

TIM2 (5.5 sec)                                                              

Time3 (100 sec)                                                           

LD NOT TIM1                                                                   

AND 105                                    

OUT 200                                                                                 

LD TIM2                                                                       

OUT201

END
I1: start

I2: stop

 Fig. 5-5: circuit diagram of a star/delta 3Ф IM
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            Fig. 5-3: circuit diagram of a start-stop 3Ф IM.





Fig. 5-4: circuit diagram of a forward-reverse 3Ф IM.
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