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TECHNICAL NOTE

MOTION PRODUCT AND ENGINEERING GROUP

Subject: 
DeviceNetTM Setup with AB PLC Master and MP940 Slave
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Product: 
MP940
Summary:  This document describes how to set up and link a Yaskawa MP940D controller as a slave to an AB PLC via a DeviceNettm manager.  The AB 1747-SDN is the scanner and master, the AB RSLinx Software is the communication manager (executed from the computer connected as note 62 for setup purposes), and the slaves can be a mixture of DeviceNetTM components, including one or many MP940Ds controllers.   

Basically, any DeviceNettm manager software will work to configure the master scanner to recognize and register the slaves on a DeviceNetTM network (such as RSNetWorxtm from AB or the DeviceNetTM manager from SST).  The RSNetWorxtm DeviceNetTM manager utilizes the ODVA registered EDS (Electronic Data Sheet) file as a starting point to determine things such as: vendor code, product type, I/O info, object instance, etc. MP940D is conformed as a Communications Adapter. The first thing the software must do is to register the EDS file in order to know what slave devices are possible.  After that, it’s simply a matter of adding these slave devices to the scanner list.  This is what is specific to each DeviceNetTM manager.  Following are the steps and some screen dumps in the setup process using the Allen Bradley RSNetWorxtm and RSLinxtm software.

Note:  Throughout this document, DeviceNetTM, RSNetWorxTM and RSLinxTM terms will be used, and should be considered referenced to the trademark.

Table Of Contents

1.0 Master Configuration (11 steps to set up the AB PLC as Master)
2.0 Slave Configuration (4 steps to set up MP940 as Devicenet Slave)
MP940 Hardware Setup (2 steps to set up MP940 hardware)

3.0 Master Configuration
Steps to Setting up PLC as a Master
1. First, run RSLinx and configure the driver to talk to a 1747-SDN scanner.  PC will communicate out the serial port and connect to AB 1770-KFD (which turns the serial port into DeviceNet), Or in the case that you are using a PCMCIA card (1784-PCD), which will be a DeviceNet cable.

2. Now Register Yaskawas EDS file via RSNetWorx for DeviceNet Software Installation Wizard (EDS file “MP940d1.eds”). To get there, from the menu pull down, select “Tools”, “EDS Wizard”, then click on “Register EDS file”, then follow the registration steps.  

3. In general, the next step would be to check all individual network devices for: 

· Node address number (may be configured through the software or set through the dip switches).

· DeviceNet baud rate. Must be set the same on all devices connected on the network including PC RS Network software configuration.

· DeviceNet cable connection including 24VDC power (see chapter MP940D DeviceNet Hardware Set-Up).
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Device I/O data size. Scanner module needs to be mapped for the same amount of I/O data that is configured in MP940D System Property Network.

Note:  Follow ODVA procedure and configure device addresses as follows:

· Scanner as node #0 (set in RS NetWorx Software). 

· Computer as node #62 (can be set in RS Linx software under Device Driver (also baudrate) or in RS Network Software under Tool then Node Commissioning).

· Node #63 must be left unused (any new out-of-box device is configured as node 63).

· Configure any other devices between node #1 and node #61
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Add the new file to the scanlist “MP940D/260IF” (see Fig 1).  If automap is selected, it will set up the I/O.  Select “Edit I/O Parameters…” button (see Fig 2), and verify that Polled I/O is selected.  The I/O size settings (Rx size and Tx size in bytes) verify that it matches your setting in the MP940 MW+ for input bytes and output bytes (see & 3).  The current EDS file will bring up 16 byte inputs and 16 byte outputs as default, but the example here shows 32 byte inputs and 32 byte outputs. 
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5. Connect on-line with RSNetWorx.  Now it will be able to recognize the MP940s at the set address (make sure the baud rate is set equal to the network; the MP940D devices are not autodetect).  The devices will show up as objects on the DeviceNet manager screen as shown in Fig 4a and 4b.
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6. Double click on the scanner object from RSNetWorx, and refer to figure 5.  If you are adding to an existing DeviceNet network, you should upload from scanner to get existing data. When creating an entirely new network and system, it should be built offline first, then downloaded.  Next go to the ‘scanlist’ tab, add the new MP940 devices to the scan list.  If “Automap on Add” is selected, it will automatically map to Discrete I/O first (max.  1-31 word inputs and max.1-31 word outputs image available). If it runs out of space it will store to Mfile type (0-149 words of input and output data) which are indirect registers that need to be mapped over by a Copy block in your PLC code.

As a double check: View input tab and the output tab, select the MP940 device, select either “Discrete” or “Mfile” for memory type, then select automap.  The automap will map the MP940 I/O for the address node selected. For “Discrete” memory, the Start Word can not be 0 because it is reserved for Status-in input image or Command-in output image. At this point you should double-check the scanlist settings (I/O should be set as indicated in step 2).

7. Now that MP940 node(s) are added properly, its possible to download the configuration to the scanner from the software.

8. At this point, double check the MP940D hardware dip and rotary switches for DeviceNet communication speed and the node number (see MP940 Hardware Setup section). 

9. Now you can launch RSLogix software to program the PLC to set the proper I/O to communicate to the MP940.  In the PLC program (RSLogix) use the “copy” instruction to transfer M register data from the scanner to PLC register, or vice versa. The data from the PLC copied to M register output (M0) would be sent to an input created in the MP940 network variable. In addition, any network output from the MP940D will have its value sent to the M register input (M1), and copied to the PLC register. 

Discrete I/O can be handled without special programming instructions.

The following table describes the mapping of the 1747-SDN input and output image tables and M1 and M0 files.
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10. Set the scanner from the idle mode to the run mode by setting output bit high in the PLC. This is bit 0, word 0 of the output address number where the scanner card is located (e.g., the scanner located in slot two will be set to run mode if output O:2.0/0 is set high).  

11. Configure system property in MotionWorks + software for DeviceNet network, and set the network addresses in network definition as defined in the “Slave Configuration” section.

Slave Configuration

Steps to Setting up Motion Works+ and MP 940D as a Slave
To properly configure MotionWorks+ for networking, it is necessary to first begin by changing the System Properties.

1. Double-click on System Properties in the Project Window under the Configuration heading (Fig. 6).
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Single-click on the Network button in the System Properties window (Fig. 6a).


Make changes to the Network Properties 
a. Change Enabled to “True” (Fig.6b)

b. Change Function to “Slave”
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Network Definition

Now that the slave nodes have been configured, the network data needs to be defined.  The network data is all the information that will be passed between Allen Bradley controller and network nodes. This information can come in the form of bits, floating point, integer, or long numbers. It can be used to trigger events, control certain parameters of motion control (time, velocity, torque, position, etc.), or set outputs (alarm LED’s, pushbutton lights, etc).  
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Fig. 7

Fig. 7a

But before any motion can be created, the variables need to be defined.

1.
Double-click on the Network under the Data branch of the Properties Window (Fig. 7).

2.
Create all variables that will be used on the network (see Network Definition screen above Fig. 7a).

MP940D DeviceNet Hardware Set-Up


The DeviceNet option is included with MP940 part number JEPMC-MC410.
Network Connections

	Pin
	Description
	Color

	1
	V+
	Red

	2
	CAN+
	White

	3
	Shield
	Bare

	4
	CAN-
	Blue

	5
	V-
	Black


1.
Setting the Network Address

There are two rotary switches on the side of the MP940.  Rotate the switches to the appropriate node address.  Every device on the network must have a unique address.  For example, to set the unit to address 46, set the left dial to “4” and the right dial to “6” as shown below.  Note:  The maximum number of device nodes is 63.
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2.
Setting the Baud Rate

There are four DIP switches on the side of the unit.  DIP switches 1(X2) and 2(X1) are for MP940 master/slave selection. MP940 as a slave requires both switches in the OFF state. To set MP940 as a master switch 1(X1) must be left in OFF state and switch 2(X2) in the ON state. Switch 3(DR1) and 4(DR0 ) determine network speed.
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Follow the chart to set each of the baud rates.

	
	DR1
	DR0

	125k
	OFF
	OFF

	250k
	OFF
	ON

	500k
	ON
	OFF
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Fig 6b
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Fig 6a
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Fig 6
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Fig 5 (scanner object module)
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Fig 4a – DevicenetTM Manager module layout
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Fig 4b





�


Fig 3  (edit slave setup from MW+)
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Fig 2  (edit slave I/O parameters in scanner)
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Fig.1  (add controller to scan list)
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Figure 8:  Rotary Switches
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Figure 8a:  DIP Switches
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