Programming the Omron CJ1M PLC and NT631Cv2 PT
By Chris J. Baker and Timothy A. Rindfleisch

1. Introduction
     The use of programming logic controllers (PLCs) in today’s industry are used in places when regular computers aren’t needed but a computer controlled machine is required.  This lab will acquaint you with programming on PLCs and PTs.  This lab will use latter logic to control the PLC and the PT.  Supplied below will be information on how to set up the PLC and PT, and to program them to do simple I/O.

2. Setup
	List of Parts:
· Omron CJ1M23 PLC with OC201 and ID211 expansion modules

· Omron NT631C Programmable Tablet

· Power supply for PT

· CS1W-CN226 (Black) Cable

· C200H-CN320-EU (Grey) Cable

· C200H-CN229-EU (Grey) Cable

· Operation Manuals

· PC


     Figure 2.1 shows all the equipment that is used in this lab.  Each piece is labeled, so make sure the cables and equipment match what is needed.  The PLC uses OC201 and ID211 expansion modules for digital input and output.  Make sure to have the terminator at the end of the PLC, otherwise, errors will occur when transferring data from the PC.
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Figure 2.1
     To set up the PLC so it is ready for use (just the PLC for now), take the CS1W-CN226 cable and connect the smaller end to the PLC (in the slot labeled ‘peripheral’) and the serial end to the PC.  This allows the computer to communicate with the PLC and allows you to program the PLC (Figure 2.2).  Next, take the supplied power cord, and connect it in the following manner. From left to right, it connects BLACK, WHITE and GREEN.  Please refer to Figure 2.3 for the wiring configuration.
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Figure 2.2




Figure 2.3
Writing your first ladder logic program
     Now that the PLC is connected to the PC and has power, you are ready to test the PLC.  Open the CX-PROGRAMMER tool on the PC.  Figure 2.4 will show what it will look like when you first start up the program.
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Figure 2.4
     To set up the PLC so you can program it, you must create a new Project.  To do this, select 

FILE(NEW in the menu.   This will bring up the following screen (Figure 2.5)
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Figure 2.5
     From here you can name it anything you would like but the other settings are very important.  If you put in the wrong values, you will never be able to communicate with the PLC.  Under device type, select CJ1M.  Now click on the ‘settings’ button.  Figure 2.6 shows the setup screen.  Select CPU23 in the CPU dropdown box, and click on ‘OK’. 
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Figure 2.6
     This will bring you to the main screen, shown in Figure 2.7.
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Figure 2.7
     Now, click the ‘Work Online’ button (Control + W) in the program.  This will connect the PC to the PLC (Figure 2.8).
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Figure 2.8
     Select the IO table from the left hand side and click the ‘Transfer IO Table from PLC’ button as shown in Figure 2.9.
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Figure 2.9
     After the IO Table is loaded from the PLC, a similar screen as shown in Figure 2.10 will be displayed.
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Figure 2.10
     Select the ‘Work Online’ button in the program.  This will now disconnect the PLC from the PC.  Under the ‘New Program’ tab, right click ‘Symbols’, and click on ‘Insert Symbol’ as shown in Figure 2.11.
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Figure 2.11
     Fill in the following values as shown in Figure 2.12.  Name this symbol ‘Output 0’.  The most important value is the address field.  You will notice when you right click the IO Table that the first output module has an address of 0000.  In order to access the output nodes, you must offset the address by some value.  For this example, use 0000.00 for the first node, 0000.01 for the second, etc.
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Figure 2.12
     You are now ready to write your first ladder logic program.  Select the ‘New Horizontal’ button and draw a line from left to right, stopping one before the end, as in Figure 2.13.  
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Figure 2.13
     Select the ‘New Coil’ button as shown in Figure 2.14.
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Figure 2.14
     This will bring up the New Coil window.  Select Output 0 that you created in the symbols table as shown in Figure 2.15
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Figure 2.15
     Hit ‘OK’ twice, and you should return to the screen shown in Figure 2.16.
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Figure 2.16
     Connect to the PLC by clicking the ‘Work Online’ button.  This will grey the program area out, indicating a connection to the PLC.  Right click on Output 0, select ‘Force ( On’ as shown in Figure 2.17.
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Figure 2.17
     Once you select ‘Force On’, the PLC Output module (OC201) light at position 0 will turn on.  Disconnect from the PLC and delete the ladder logic program, keeping the settings, symbols and IO table for the next section.  

Controlling outputs with inputs
     You will now learn how to use an input to turn on an output.  Keeping the settings from the previous section, go to the symbols table, and insert a new symbol as you did previously.  Insert a new symbol, naming it ‘Input 0’, Type as BOOL, and an address of 0001.00.  Click ‘OK’.  Your table should now look like the one in Figure 2.18.
[image: image18.png]=181
=81

ogrammer - [NewPLC1.NewProgram1 [Symbols]]
Edt Vew Insert PLC Progiam Tools Window Help

lozaar| Bel- (a2 er|seeal) R EEER ] w(as

e EEEE o )| [ e
: I @ |

[ address j value | Rack Location | _Usage [ Comment I
it Bo0L 0
Boioio ool L 0.00 WenRack | Out laumaio

100 Main Rack I

5% Newpropt
=B HewPLCI[CIM] Monitor Mode
52 Symbols
97 10 Table
Settings.
(5] temory card

[ Erorlog
PLC Clock
g Memory
=5 NewProgrami (00)
22 Symbols
& sectiont

S oo

\Proiset /T

For Help, ress Fi NeWPLCI(Net:0, Nede:0) - Maitor Mode [o7ms BN hng0@0) - 100%

Hstart || 1] & = ||[Buntivled - cx-Program... | &Fscreeniets - Paint





Figure 2.18
     In the program section, create a new ‘Closed Contact’ and select the input you just created.  Select a horizontal line, and connect it to the end, save the last space.  Create a ‘New Coil’ and select Output 0.  Your program should now look like Figure 2.19.
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Figure 2.19

     Click ‘Work Online’, and if you force Input 0 to the ‘On’ position, Output 0 will light up.  Now you can setup a switch on Input 0, and an output on Output 0, and when the button is pressed, the output should activate.
3. Setting up the PT with the PC
     For this part, make sure you have the C200H-CN229-EU cable (also labeled “programming only”).  This is the cord needed to connect the PT up directly to the PC.  Plug the cord into ‘Port A’ of the PT, and the other end into the serial port of the PC.

     Click on the NTST icon on the desktop to start up the program needed to design the interface for the PT.  Select a new application and you will get a screen shown in Figure 3.1. 
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Figure 3.1
     Select ‘NT631C-V2 (System Ver. 3.1)’ as the PT Model, ‘Omron’ as the PLC Vendor, and ‘ISO8859-1’ as the Font Type if they are not already selected.  The next tab, ‘System’, will be left alone, and is set up already.  The next tab, Control/Notify Area should be set up like Figure 3.2.
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Figure 3.2
     The definitions of these areas can be found in the NT-Series Support Tool Operation Manual.  For this example, click the ‘Set...’ button next in the PLC Control Area field.  Another window will pop up like the one in Figure 3.3.  Choose ‘Data Memory Area’ as the Channel, set the address to 1000, and click ‘OK’. 
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Figure 3.3
     Next, click the ‘Set...’ button in the PLC Address Field.  This will display another window, and once again, use ‘Data Memory Area’ as the Channel, but set the address to 1100.  This is shown in Figure 3.4.  We do not need the window control area for this example, and it can be left blank.  Choose OK on the main screen to exit the setup, and begin programming for the PT.
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Figure 3.4
     Figure 3.5 shows the screen you should be looking at now.  You will create a ‘start’ button, a ‘stop’ button, and a text area on the screen.  
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Figure 3.5
     Double click the ‘Screen’ folder and select the ‘1-3999 (Standard)’ folder.  This will display all the screens that are used in the program.  You can have up to 3999 screens per program. Figure 3.6 shows the initial setup of the first screen. 
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Figure 3.6
     Now select ‘Touch Switch’ from the toolbar, and place it in the middle of the screen. The properties for the touch switch will be displayed as shown in Figure 3.7. 
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Figure 3.7

     Make sure ‘Frame’ and ‘Show ON State’ are checked, and select a frame color and an on color.  Leave the OFF color to Transparent.  

     Choose the ‘Settings’ tab next, and choose ‘Notify Bit’ from the function drop down, and then click on the ‘Set...’ button next to the PLC Address field.  A New screen will be displayed.

Choose ‘Common I/O Area’ as the channel, address 3, and bit 0.  Make sure the ‘Action Type’ is set to ‘Momentary’.  Figure 3.8 shows the setup dialog for the PLC Bit Address.
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Figure 3.8
     Select the next tab (Light Function) and click on the ‘Set...’ button and use the same values you used to set up the PLC Address.  The ‘On Type’ should show ‘Light’, as shown in Figure 3.9.  This will make the button the color you chose for ‘On Color’ whenever the button is switched on.  Without this, you would not easily know if the input was on or not. 
[image: image28.png]= =181 x|

8]

||| E| &)

Dl Slr| 4] #[8E] of-| 2 Flu]E]H] L]
[& 20 [m[e]a|e]s|a] Bla@| = el T [

E x 1ol x|
= El Gereal| Setings Lisht Furcion | Label | sk | ol x|

Address
PLE Bit Address:

10 Comments:

B

Lamp Atibute

OnType: [Light <

[ Cancel Help

For Hep, press F1 NTE31CV2(3. 1-OMRON | 1017332/10485208

R *
dhstart || 1f] & 11 || BDtests- Ctprogrammer -[..| E]ew Wordrad Document ... |[MINT-series Support Too... §f]bake-s - Paint BB ensem





Figure 3.9
     Now choose the ‘Label’ tab, and make sure ‘Label’ is checked and the ‘Label Type’ is set to ‘Static’.

The button is now set up for use with the PLC.

     Repeat the same process for a Stop button, but change the PLC Bit Address to address 3, bit 1.  Do nothing inside the Light Function tab, as we do not want this lit up when the button is selected.

     To add a label to the screen, select the Text button from the toolbar, and type in the text you wish to display.  A dialog will pop up for different formatting options.  A string shown with a stop and start button is shown in Figure 3.10.
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Figure 3.10
     Turn on the PT, and a screen should pop up with different buttons.  If the screen shows ‘System Initializing’, press any two corners of the PT to get to the menu.  Figure 3.11 and 3.12 shows the main screen and the system initializing screens, with the hot points circled.  Once in the menu, click ‘Transmit Mode’, then ‘Tool Transmit’.  In the application, select Connect --> Comms. Settings and set the COM Port to COM1, and the baud rate to 9.6Kbps.  Then select Connect --> Download (NT-Series Support Tool -> PC) from the menu, and select ‘Application’.  Make sure you are using the proper cable to connect to the PC!  The program will then download onto the PT, and you are ready to use this in your ladder logic program.
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	Figure 3.11
	Figure 3.12


4. Setting up the PLC with the PT

     Reconnect the PLC to the computer, and run CX-Programmer.  We will need to create some new Inputs and Outputs, so open up the symbols table, and insert a new symbol.  Call this StartOn, of type BOOL, and address 0000.03.  Insert two more symbols, WorkBit0 and WorkBit1, both of type BOOL, and address 3.00, and 3.01, respectively.  These will be the bits used to interface with the PT.  This is shown in Figure 4.1.
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Figure 4.1
     On the first rung of the program, create a 'New Contact', and choose 'P_First_Cycle_Task' from the list.  This contact will run the first time the program is run.  On the same rung, create a 'New PLC Instruction' from the toolbar, and in the text field, type 'MOV'.  Now expand the property box by selecting the 'Detail>>' button.  This will bring up a dialog like the one shown in Figure 4.2.
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Figure 4.2
     In the Operands area, click on the text area, and on the first line type #0001.  This is the source word that the move instruction will use.  In the second line, type D1000.  This is the destination word that the value will move into.  Notice the D prefix.  This is to specify the Data Memory Area, the same area the PT communicates with.

     On the next rung, create a new contact, and choose WorkBit0 for this contact.  After this, create a closed contact and select WorkBit1 for this contact.  Connect this with a horizontal line to a 'new coil', and select StartOn as this coil.  Choose 'New Vertical' from the toolbar, and in-between WorkBit0 and WorkBit1 place this vertical line connection.  This will expand the rung, and below WorkBit0, make a new closed contact, and select StartOn as the contact type.  Basically, this is a way to short-circuit the logic, and if the button is currently on, this will keep the button on.  This way, the action is not momentary, and the output will continue to remain on until the stop button is pressed.  The program should look similar to that of Figure 4.3
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Figure 4.3
     Transfer the program over to the PLC, and then use the C200H-CN320-EU cable to connect the PT to the PLC.  Use Port A of the PT, and the RS232 port (serial port) on the PLC.  If the PT is still in the system menu, select "quit" and the PT should display the two buttons, and the text you wrote.  When you press the Start button on the PT, the output of the PLC should turn on.
