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[bookmark: _Toc225050508][bookmark: _Toc420227917][bookmark: _Toc441762283][bookmark: _Toc454968818]Overview of the Balluff IOL Profinet Setup Guide
This guide shows a user how to setup the IOLink_Diag_PN Template Project for proper use of Balluff IO-link diagnostics, parameterization of IO-link devices, and formatting of the process data from Balluff IO-link devices.
This guide is divided into four main areas:
1. Overview: this section which gives general feeling for the software requirements and software package.
2. Configurator PN Setup: For proper ProfiNet/IO-Link configuration/reference of the ProfiNet CPU.
3. GXWorks2 FB Setup: For customization of the ProfiNet/IO-Link function blocks (FB) in the GXWorks 2 template project.
4. GTDesigner3 Elements: Description of ProfiNet/IO-Link HMI display screens and proper usage and element readouts.



[bookmark: _Toc420227919][bookmark: _Toc454968819]Example of System Configuration
For Q series, the following configuration is used:
 

	No.
	Module
	Description

	1
	Q series programmable controller
	Use the base unit, power supply module, and Q series Built-in Ethernet port CPU module.

	2
	Q12DCCPU-V
	Secondary Network CPU configured for Profinet (ME1PN1FW-Q)

	3
	Ethernet Switch
	Switch for all Ethernet/Profinet communications (may be separated into multiple switches if needed)

	4
	ProfiNet Node Device without IOL
	Balluff Profinet Node with NO IOL communication capability

	5
	ProfiNet Node Device with IOL
	Balluff Profinet Node with IOL communication capability

	6
	IOL Device
	Balluff IO-Link  Device 

	7
	GOT 2000
	HMI interface
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[bookmark: _Toc420227921][bookmark: _Toc454968821]Programming Software Requirements
To properly open, configure, edit and save project data for IO-Link diagnostics, the required software with minimum revision level is listed below: 
	Software Title
	Version 
	Description

	MELSOFT Navigator
	2.12
	Integrated project for storing and configuring both the PLC and HMI projects. System labels are used to allow common labels between PLC and HMI with this software. IO-Link indicators on the HMI use system labels extensively.

	GX Works2
	1.540
	PLC software needed for all PLC-related programming. Used in conjunction with MELSOFT Navigator. Numerous FBs require configuration for IO-Link Diagnostics to work properly.

	GT Designer3 (GOT 1000 version)
	1.151
	HMI software needed for all GOT-related programming. Used in conjunction with MELSOFT Navigator. IO-Link diagnostics and Parameter read/write screens reside here. 

	GX Configurator PN
	1.03+
	Profinet configuration software to set up all Profinet devices on a network. Used in conjunction with GX Works 2 to map I/O and diagnostic data to/from PLC. Specific IO-Link mapping and Profinet Node master device mapping is needed for proper diagnostics display.
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Importing User Libraries
This section explains how to import any User Library into GX Works2.
There are six key libraries for this project
1. PN_IOLDiag_v200
a. This library contains structures and function blocks for IOLink Diagnostics and maintenance
2. Balluff_IOL_CFG_V201
a. This library contains structures and function blocks related to the configuration of Balluff hardware
3. Balluff_IOL_ProcessData_v202
a. This library contains structures and function blocks related to utilizing process data for connected IOL Devices
4. RFID_Balluff_BIS_v303
a. This library contains structure and FB in regards to RFID access for the BIS-M, BIS-V, and Io-link RFID
5. Profinet_IO_ME1PN1FW_Q
a. This library is necessary and installed by GX Configurator-PN, it maintains data structures of PN controller level  data needed by function blocks accessing the Profinet network
6. PN_accessory_v120
a. This library contains Acyclic Profinet functions and IO Link Device Call
 
1) Click on the “User Library” tab on the GX Works 2 Navigation Pane.
2) Click the arrow part of this icon, to bring a drop-down menu. Select the “Install” option:
 		[image: ]
[image: ] 

3) From the “Import Library to Project” window, click the Browse button, find the .sul library file, and click Open:

[image: ] 
4) 
Click the “OK” button. Click “OK” again when prompted that the library has been installed.

The library elements will now show up as a directory tree in the Navigation Pane. Right click on the top folder and select “Open” to view/edit the library elements:
[image: ]
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GX Configurator PN is used to set up the Profinet network configuration in the Q12DCCPU-V CPU module. This section will explain how to set up a new configuration and populate the network with one ProfiNet node device with IO-Link capability. It will also show how to configure all the necessary diagnostic and process data needed for each node and IO-Link device.

Important! Before any configuration can be done on a Profinet node device, a GSDML file specific to that device must be imported into the GX Configurator PN software. GSDML files for target Balluff Profinet devices can be found on the Balluff website (http://www.balluff.com)

[bookmark: _Toc441762290][bookmark: _Toc454968824]Creating a new ProfiNet Configuration
1. Open GX Configurator PN and select File>Configuration Manager from the top menu. (also the [image: ] icon may be pressed on the icon toolbar)
2. From the Configuration Manager window, click the New button
3. From the New Configuration window, Type in a name in the Configuration: textbox (optionally, the Description: textbox can be also used to further describe the configuration file):

[image: ]

4. Click the OK button.
5. Back on the Configuration Manager screen, the new project should be listed on the Available Configurations table. Be sure the new project is selected and click the OK button. (see next page):



[image: ]

This makes the selected project the active one on the main window

You can also restore an included .mit file for a sample configuration



[bookmark: _Toc441762291][bookmark: _Toc454968825]ProfiNet CPU (ME1PN1FW-Q) Setup

1. From the Configuration Manager window, double-click on the ME1PN1FW-Q Configuration entry under the Description Item:
[image: ]


2. On the Add New ME1PN1FW-Q windows, be sure the Automatic tab is selected for Detected ME1PN1FW-Q and click the Detect button:


[image: ]

NOTE: Be sure the Board Name: is the target Network interface on your computer and that it is connected to the same network as the ME1PN1FW-Q module. Check Ethernet connections and IP settings if Automatic detection does not work.

3. When the ME1PN1FW-Q module is found, click the OK button to close the window.
4. Click the Save button ( [image: ] )


[bookmark: _Toc441762292][bookmark: _Toc454968826]Importing GSDML file to GX Configurator PN

1. Open GX Configurator PN and select Library>Add from the top menu :

[image: ]
2. From the GSDML Management window, click the Next > button
3. The next screens allow either a single GSDML file or a folder with multiple GSDML files to be imported. Choose the appropriate option, and then click the Browse button to locate the file or folder.
4. Click the Next > button twice until the Action is Completed window appears.
5. Click the Finish button
6. Target node should now be configurable in the GX Configurator PN software


[bookmark: _Toc441762293][bookmark: _Toc454968827]ProfiNet Node Initial Device Setup
Use this procedure for setting up the newly-added ProfiNet node devices when online with the PN CPU module. You must have the target node device connected to the same network as your PC and PN CPU module.
1. From the Main window, select the Network Detection tab:

[image: ]
2. Right click on the Network item and select Online Action or click the ([image: ]) icon.
3. On the Devices on the Network window, the software will scan the ProfiNet network and show all found nodes on the network (allow a few scans so devices have a chance to respond):
[image: ]

4. Once the target device appears on the list, uncheck the Scanning checkbox. This will allow re-configuration of the target device. Click on the target device from the list.
5. With the target node still selected, adjust settings for Name, IP Address, Sub-Network Mask, and Gateway IP Address as required by your ProfiNet control network. See below for further instructions:
[image: ]Set the device name. This must match the name used for setting up the node slot parameters
Check “Permanent name” to insure name remains changed even after device power Cycle
Check “Permanent” to insure settings remain changed even after device power cycle
Input these settings based on your network configuration




6. After settings are adjusted, be sure to click Apply and Apply Name button to permanently store the new settings.
7. Click the Close button.
8. On the Main window, right click on the Network item again and select Read Network Configuration or click the ([image: ]) icon.
9. The target node should now appear below the Network item (see next page):

[image: ]

10. Initial device setup is complete


[bookmark: _Toc441762294][bookmark: _Toc454968828]ProfiNet Node Device General Configuration 

Use this procedure for setting up the ProfiNet node device’s general configuration.
1. From the Main window, locate the target Node device from the Device Library list (if the device is not found refer to the “Importing GSDML file to GX Configurator PN” procedure above). Click and drag the target device from the Device Library onto the Main window. When released the device will show inside the TCP/IP:… branch and a window will appear for node configuration (see next page):

[image: ]

2. On the Node Window’s General Configuration, set the Node number (as set by the Initial Device Config procedure above) and name. Important! Be sure the Name is the same name as set by the Initial Device Config procedure above (letter case CAN be different) (see next page):
[image: ]
3. Continue to add node devices for each device on the ProfiNet network.


[bookmark: _Toc441762295][bookmark: _Toc454968829]ProfiNet Node Device Module Configuration-Port Functions

There are many items that have to be configured and added to the ProfiNet node device to ensure proper process and diagnostic data functionality. This first module configuration procedure will focus on setting up the Parts of the Profinet node device. In most scenarios the hub device ports can be set up for standard I/O or IO-Link communication. The example below will use the Balluff BNI005H node device that can have standard I/O or IO-Link communication on all ports. Other node devices may have more restricted ability for IO-Link configuration. Refer to the node device’s user manual for more information.
1. From the Main window, locate the target Node device from the list of node devices listed and double-click it to bring up its configuration page:

[image: ]

2. Click on the Module Configuration tab.
3. From the Configured Modules: table, double-click on the Slot 001 folder. Another window will appear to allow port functions to be adjusted (see next page):




[image: ]

The list above shows Port functions for Pin 4 and Pin 2 of standard M12 round micro-connector:
[image: ] [image: ] [image: ]IO-Link Configuration
Standard I/O Configuration



For this node device, the IO-Link is enabled on Pin 4 of each port. Other node devices may handle IO-Link enabling differently. Refer to the node device’s user manual for more information.
4. Click on each Port’s Pin 4 setting and select Normally Open or Normally Closed Input or Output for standard I/O or IO-Link.
a. IO-link will not be selectable in GSDML 2.31
b. To configure a port as IO-link pull the slot configuration for each slow 2-9(BNI005H)  6-9 as an IO-link configuration
5. Click on each Port’s Pin 2 to set standard I/O functionality for Non-IO-Link ports.


[bookmark: _Toc441762296][bookmark: _Toc454968830]ProfiNet Node Device Module Configuration-IO-Link/Standard I/O Slot Data

After the Profinet Node device’s ports and pins have been configured, the IO-Link mapping must be configured for proper IO-Link device functionality. This second module configuration procedure will focus on setting up the “Slots” reserved for IO-Link or Standard I/O. The example below will use the Balluff BNI005H node device that can have standard I/O or IO-Link communication on all ports. Other node devices may have more restricted ability for IO-Link configuration. Refer to the node device’s user manual for more information.

1. From the Main window, locate the target Node device from the list of node devices listed and double-click it to bring up its configuration page:

[image: ]

2. Click on the Module Configuration tab.
3. From the Configured Modules: table, click on the Slot 002 Standard I/O folder.  Slot 002 = Port 0 of the node device, Slot 003 = Port 1, etc. Starting with Slot 002, delete the module types you will be using for IO-Link by using the ([image: ]) button on the upper right.  You should end up with [empty] slots for each port that will be used for IO-Link communication:

[image: ]

4. Click on the + next to the Unknown Category sub branch in the Available Modules branch. From the list of possible IOL mapping, choose the I and/or O bytes that match the target hub device. Each IO-Link hub device may have different mapping. Refer to the user manual for the Process data length. Below is an excerpt from the BNI003A 16In/16Out IO-Link hub device (see next page):
[image: ]

Using the example above, click on the target Slot on the right, then select the appropriate IOL byte mapping and click the ([image: ]) button to assign it to that slot. See steps below:

[image: ]

Step 3: click this button to assign the I/O mapping to the target slot
Step 2: select the appropriate I/O byte mapping for the target IO-Link device
Step 1: select target IO-Link Slot

5. When all IO-Link slots have been assigned click the OK button.

Important! When using the Balluff BIS013W RFID node device, ALL four slots for RFID antennae MUST be configured regardless of actual hardware!

Important! It is recommended to set IO-link ports to 16 IN/16 Out to allow maximum flexibility in configuration.
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After the Profinet Node device’s IO-Link hubs have been configured, the Profinet node device’s diagnostic data must be mapped to enable this functionality. This third module configuration procedure will focus on setting up the “Slots” reserved for Short Circuit, Module Error, IOL Diagnostics Enabled/Disabled, etc. The example below will use the Balluff BNI005H node device that can have standard I/O or IO-Link communication on all ports. Other node devices may have more restricted ability for IO-Link configuration. Refer to the node device’s user manual for more information.

1. From the Main window, locate the target Node device from the list of node devices listed and double-click it to bring up its configuration page:

[image: ]

2. Click on the Module Configuration tab.
3. From the Configured Modules: table, click on the Slot 0010 [empty] folder.
4. Using the steps show in the previous procedure, “ProfiNet Node Device Module Configuration-IO-Link/Standard I/O Slot Data”, add ALL of the modules shown below. The order of the slot insertion does NOT need to be identical as long as they are on the list of Configured Modules:

[image: ]

5. When all IO-Link slots have been assigned click the OK button.

[bookmark: _Toc441762298][bookmark: _Toc454968832]
ProfiNet and Main PLC Settings-CPU Project Association and Update Parameters

Before downloading a Profinet configuration project, the PLC project for the main CPU must be assigned in the CPU Configuration of the PN Configurator software. When mapping is added, edited, or deleted, PN configurator needs to update the PLC project’s PLC parameters to reflect the new device mapping. Once this is complete, the Parameters can be updated online to the Main CPU and PN Controller and the offline PLC project. This second PLC Settings procedure will show how to set up plc project association and perform an Update Parameters operation. 

1. From the Main Menu window, select File>PLC Settings or click the ([image: ]) button.
2. On the PLC Settings window, click on the Configure button:

[image: ]

3. On the CPU Info list, click on the blank space next to PLC Project:
[image: ]

4. Use the ([image: ]) button to select your target project.
5. Once selected, click OK to store the new setting.
6. From the PLC Settings window, click the Update Parameters… button.
7. Be sure both Main and PN controller checkboxes are checked and click OK.
8. Click Yes. If parameters successfully update in both CPUs and the PLC the project, you should get three message boxes:

[image: ]


[image: ]

[image: ]

9. Click OK three times to clear all message boxes.
10. Click OK on the PLC Settings to close the window.
11. Click the Save icon ([image: ]) to permanently save new settings.
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After all the preceding steps have been complete:

· New Configurator created
· GSDML files imported
· Main CPU and PN Controller configured
· Node and Hub devices mapped
· Parameters in Main CPU and PN Controller update

Then, the final configuration can be saved and downloaded to the PN controller. Only after these steps are completed with the PN controller reflect the new configuration:

1. From the Main Menu window, select File>Save or click the ([image: ]) button.
NOTE: IF there are any parameters that need to be update to the Main CPU and the PN Controller, the PLC Settings will appear. Perform the “Update Parameters” procedure explained above to complete the file save.
2. After parameters are updated and file is saved, select File>Download Configuration or click the ([image: ]) icon.
3. When the Output Message View on the bottom of the main window says “The configuration is successfully downloaded.”
4. Reset your Main CPU processor for changes to take effect.


[bookmark: _Toc441762300][bookmark: _Toc454968834]Referencing I/O/Diagnostic Data Mapping

When a ProfiNet network configuration is completed, the actual device mapping for each slot of each node and hub can be referenced within the GX Configurator PN software.

Most times, the GXWorks 2 PLC template project will automatically handle all node and hub data for diagnostic and parameter display/manipulation but there may be a need to reference this material for added features.

1. From the Main Menu window, select File>PLC Settings or click the ([image: ]) button.
2. On the PLC Settings window, click on the I/O Documentation... button.
3. Click OK if any warnings appear (usually it’s just to truncate the name of a slot element).
4. The resulting report will load on your default web browser on your PC.
5. The report is broken up into 2 major areas:
a. A master slot table of all slave nodes on the ProfiNet network with hyperlink shortcuts to more details
b. Details tables for each slot configured for each slave node on the ProfiNet network.

See next page for Header data on this report:


Example with two ProfiNet node devices (No 20 and 21)

[image: ]Slot Data with clickable hyperlinks as configured in the Module Configuration of the module
Basic node device info as configured in the General Configuration of the module


See next page for Details:



[image: ]

Slot Data for the node device’s diagnostic data. 
Slot Data for the first IO-Link device for node device 20. Actual breakdown of I/O signals and diagnostic indicators can be referenced in that device’s User Guide 








See next page for more information:




[image: ]

Clicking on one of these hyperlinks will navigate to the appropriate details section of the report 






[image: ]
Starting device address as this slot data as configured in the PLC Settings 
Number of bits used in this slot data. Since this is an 8-byte slot, 64 bits are used 
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From the template project, much of the ProfiNet and IO-Link Diagnostics functionality is configured to allow for dynamic changes to the setup. However, some verification and changes are required for proper ProfiNet operation on a target system.

The template project is designed for a Q06UDV processor, with a MultiCPU rack, with a PN controller in the CPU slot next to the Q06UDV CPU.

In subsequent sections we will cover:
1. PLC Parameters and required programming
2. IO-Link device configuration function blocks
3. IO-Link Master Configuration
4. IO-Link Diagnostics required programming
5. IO-Link Device Process Data function blocks
6. [bookmark: _Toc441762302]RFID required programming


1.1 
2.1 
3.1 
4.1 
[bookmark: _Toc454968836]PLC Parameters and required Programming
Whether starting with the template project or importing or copy/pasting elements into an existing project, there are common PLC parameters required for correct operation.
PLC file registers are used in our example template, the maximum non-extended size of a Q06UDV, 384 K points is defined.
This project uses retentive registers for storing data through a power cycle.
IO-link Data (IOLDB) needs to be stored in retentive word memory consisting of 9340 words. The template project stores this data within ZR300000-ZR309339.
This can be configured from the Global Label settings of the PN_IOLDiag library
[image: ]
Profinet Diagnostics needs to store the deactivated nodes(128 bits) in retentive bit memory. The template project uses B8200-B82FF and W8200-82FF to store all Profinet Diagnostic Data
[image: C:\Users\RICHAR~1.OKE\AppData\Local\Temp\SNAGHTML54b9af.PNG]

Proper operation of IO-Link diagnostics requires the use and operation of the MELPT_APP_ProfinetDiag function block.  The template version uses version 3.03.
	
	


[bookmark: _Toc454968837]Configuration of MELPT_APP_ProfinetDiag
[image: ]
Purpose: Turns on the cyclic communication functionality of the PN controller.  Determines Fieldbus Status for individual nodes, allows the ability to reserve/activate a node.  Retrieves channel diagnostics.  Provides alarm summary bits   
User Configuration:  Profinet controller location, attaching alarm outputs to HMI alarm memory.
This function block is used to monitor overall node health for the fieldbus and provide detailed diagnostics for the selected fieldbus node.
For this function block to operate properly the User library installed by GX Configurator –PN: PROFINET_IO_ME1PN1FW_Q ,must be installed and updated with the correct PLC registers. The installation of Profinet_IO_ME1PN1FW_Q is achieved through configuration of the PN controller from GX Configurator_PN.  To install this library please refer to section 2.9 of this document.
During the write process to the PLC , GX Configurator –PN will install the user library and update the labels with the devices listed in PLC Settings of GX Configurator_PN. 
Additionally the user library PN_accessory_v120 needs to be installed, this library contains the acyclic read and write function needed to retrieve channel diagnostics.
Note: If a diagnostic is occurring when the io-link diagnostic is disabled.  An electrical change has to occur once it is enabled for the diagnostic to be reported to the fieldbus diagnostic programming.




	FB Name


MELPT_APP_ProfinetDiag
	Item
	Description

	Function overview
	This function block monitors Profinet node health, starts the fieldbus, and allows a method to reserve/activate nodes

	Symbol
	[image: ]

	Applicable Hardware
		Series
	Model
	Serial Restriction

	MELSEC-Q series
	Universal Model PLC
	None

	MELSEC-Q series C CPU
	ME1PN1FW-Q
	None

	GOT 1000 series
	GT16(800*600) or Higher
	None




	Applicable
Software
		Series
	Version

	GX Works 2
	1.540

	GT Designer 3
	1.136

	Configurator-PN
	1.03




	Programming language
	Structured Ladder/FBD

	Number of Ladder Steps
	QnU:  1048 steps
*The number of steps of the FB program depends on the CPU Model that is used and input and output definition

	Device Memory Used
	1852 bits
1426 words
2 timer

	Compiling method
	Macro type;

	Execution type
	Real-time Execution

	Dependences
	This FB requires the following SDT from the Profinet Module library: 
tPN_MGMT_INPUTS, 
tPN_MGMT_OUTPUTS
and the following FB from the PN_accessory library
PN_Read_Rec
PN_AcyclicBufferCheck

	Function description
	This function block enabled the ProfiNet fieldbus, monitors node health, sets alarms for node issues, and interrogates an individual node for channel diagnostics

	Restrictions and 
precautions
	This function block uses Z16

	Timing chart
	




	FB Error Code



	Error Code
	Description

	0
	No Error

	H100 (256)
	Not a Profinet Module check i_uCPUStatusWord

	H101 (257)
	Module Error Code Present

	H102 (258)
	Configuration Error Detected



	Labels


■ Input labels
	User
Input
	Symbol Name
	Var_Input name
	Data Type
	Setting 
range
	Description

	
	Profinet Module Inputs
	i_stPN_MGMTInputs
	tPN_MGMT_INPUTS
	
	Profinet Controller Management Input SDT

	
	Profinet Node Health
	i_uPN_AdvStatus
	Word[Unsigned](0..63)
	
	Advanced Status of 128 nodes

	X
	SD397/SD398
	i_uCPUStatusWord
	Word[Unsigned]
	SD397 or SD398
	Data for MultiCPU
Enter SD397 if CPU2
SD398 if CPU3

	
	Profinet Module Error Code
	i_uAdvancedDiagErrorCode
	Word[Unsigned]
	
	Error Code from C-CPU

	
	Start Command Pulse
	i_bPN_StartCmd
	Bit
	
	User Defined Start Profinet

	X
	Mute Time
	i_tStartupMuteTime
	Time
	T#1ms – t#32s
	Timer for not recovering status of slaves

	
	ScreenActive.ProfinetDiag
	i_bDiagScreenActive
	Bit
	
	When Fieldbus Diagnostic Screen is Active

	
	FieldbusDiag.Activate Button
	i_bActivate_PB
	Bit
	
	Activate Node

	
	Reset Status HMI PB
	i_bResetStatusofSelectedNode
	Bit
	
	Reset Status


■ Input/Output labels
	User
Input
	Name
	Var_In_Out name
	Data Type
	Setting 
range
	Description

	
	update Bit
	io_bUpdateScreen
	Bit
	
	Refresh Diag Screen

	
	HMI Selected Node
	io_wHMISelectedNode
	Word[Signed]
	
	HMI numeric Input of FDL address


■ Output labels
	Name
	Var_Output name
	Data Type
	Description

	FB Execute normal
	o_bOK
	Bit
	When TRUE, indicates processing has completed normally

	FB Execute abnormally
	o_bERR
	Bit
	When TRUE, indicates an Error has occurred

	FB Error Code
	o_uErrID
	Word[Unsigned]
	FB Error Code Output

	Profinet Module Outputs
	o_stPN_MGMTOutputs
	tPN_MGMT_OUTPUTS
	outputs to ProfiNet control

	Host OK
	o_bLinkOK
	Bit
	Status of Data Link

	Slave Warning Message
	o_bSlaveWarning
	Bit
	A slave currently has diagnostic message

	Slave Error Message
	o_bSlaveError
	Bit
	A slave currently is disconnected

	Master Module Error
	o_bMasterError
	Bit
	A slave currently is disconnected

	Latched Deactivated nodes
	o_bDeactivatedNodes
	Bit(0..127)
	Temporary Reserved Nodes

	Selected Node is Deactivated
	o_bDeactivatedNodeIndicator
	Bit
	HMI Indicator the selected Node is Deactivated

	Array of Node Status
	o_unNodeStatus
	Word[Unsigned](0..127)
	Node Status Array

	Selected Error Code
	o_uSelectedErrorCode
	Word[Unsigned]
	Node Status Array

	Selected Statis
	o_uSelectedStatus
	Word[Unsigned]
	Selected node Status

	Module Error Code
	o_uModuleErrorCode
	Word[Unsigned]
	Profibus HMI Module Fault Code

	First Node Number
	o_wFirstNodeNumber
	Word[Signed]
	First Node Number

	Last Node Number
	o_wLastNodeNumber
	Word[Signed]
	Last Node Number on Machine 

	Cursor Control
	o_bOnFirstNode
	Bit
	HMI Indicator for Node Selection Control

	Cursor Control
	o_bOnLastNode
	Bit
	HMI Indicator for Node Selection Control

	Selected Node Manufacturer ID
	o_uManufacturerID
	Word[Unsigned]
	Manufacturer ID from I&M0

	Selected Node Slot Number
	o_uSlot
	Word[Unsigned]
	Slot Number of

	Selected Node Slot Status
	o_uSlotStatus
	Word[Unsigned]
	Slot Status

	Selected Node Slot Ident
	o_dSlotIDent
	Double Word[Unsigned]
	Slot Ident Number

	Selected Node SubSlot Number
	o_uSubSlot
	Word[Unsigned]
	Subslot Number

	Selected Node Subslot Status
	o_uSubSlotStatus
	Word[Unsigned]
	Subslot Status

	Selected Node SubSlot Ident
	o_dSubSlotIDent
	Double Word[Unsigned]
	SubSlot Ident

	Channel Status
	o_uChannelStatus
	Word[Unsigned]
	Channel Status

	Channel Number
	o_uChannelNumber
	Word[Unsigned]
	Channel Number

	Channel Type
	o_uChannelType
	Word[Unsigned]
	Channel Type

	Channel Data Format
	o_uChannelDataFormat
	Word[Unsigned]
	ChannelDataFormat

	Channel Error
	o_uChannelError
	Word[Unsigned]
	Channel Error Code

	Extended Channel Error
	o_uExtendedChannelError
	Word[Unsigned]
	Extended Channel Error Code

	Device Name
	o_uChasisData
	Word[Unsigned](0..15)
	Chassis data 

	Mac Address
	o_uMacAddress
	Word[Unsigned](0..2)
	MAC Address

	IP address of device
	o_uIPAddress
	Word[Unsigned](0..1)
	IP Address

	Gateway Address 
	o_uGatewayAddress
	Word[Unsigned](0..1)
	Gateway Address

	Subnet Mask
	o_uSubnetMask
	Word[Unsigned](0..1)
	Subnet Mask

	Order Number of Device
	o_uOrderNumber
	Word[Unsigned](0..9)
	Order Number



	FB Version Upgrade History

	Version
	Description

	2.10
	This function block was introduced

	3.00
	Modified Format to display channel diagnostics

	3.01
	Recode reduces memory usage

	3.03
	MC/MCR, recode for memory reduction, correct status issue.



	SDT Usage


tPN_MGMT_Ouptuts
	Global Label: vPN_MGMT_Outputs

	Member
	Type
	Usage

	.IOC_Start_Stop
	Bit
	Starts Profinet Communication, Set by this FB

	ACYC_HSK_Y_Req1.Execute
	Bit
	Monitor to see if acyclic buffer in use

	ACYC_HSK_Y_Req2.Execute
	Bit
	Monitor to see if acyclic buffer in use

	.IOD_MGT_Mode
	Bit(0..127)
	Used to deactivate nodes

	.IOD_CMD_HSK_Y
	Bit(0..127)
	Used to deactivate nodes

	IOD_START_STOP_DEV
	Bit(0..127)
	

	IOD_MGT_ALARM
	Bit(0..127)
	

	IOD_CONSIST
	Bit(0..127)
	

	IOD_INPUT_HSK_Y
	Bit(0..127)
	

	IOD_OUTPUT_HSK_Y
	Bit(0..127)
	


tPN_MGMT_INPUTS
	Global Label: vPN_MGMT_Inputs

	Member
	Type
	Usage

	IOC_STS_CONFIG_OK
	Bit
	Needed to turn on ProfiNet

	IOC_STS_CONFIG_DOWNLOADING
	Bit
	

	IOC_STS_KEYFILE_ERROR
	Bit
	

	IOC_STS_STARTED
	Bit
	Handshake from module that it started

	IOC_STS_ERROR_DIAG_SET
	Bit
	

	IOC_STS_PLC_WD_ERR
	Bit
	

	IOD_CMD_HSK_X
	Bit(0..127)
	

	IOD_INPUT_HSK_X
	Bit(0..127)
	

	IOD_OUTPUT_HSK_X
	Bit(0..127)
	

	ACYC_HSK_X_RES1_COMPLETED
	Bit
	Monitor to see if acyclic buffer in use

	ACYC_HSK_X_RES2_COMPLETED
	Bit
	Monitor to see if acyclic buffer in use

	ACYC_HSK_X_RES1_ACCEPTED
	Bit
	Monitor to see if acyclic buffer in use

	ACYC_HSK_X_RES2_ACCEPTED
	Bit
	Monitor to see if acyclic buffer in use

	IOD_ALARM_IND
	Bit(0..127)
	

	IOD_CONN_STS
	Bit(0..127)
	Used to determine status

	IOD_ERR_STS
	Bit(0..127)
	Used to determine status


MELPT_APP_FieldbusDiag
	System Label: ProfinetDiag

	Member
	Type
	Usage

	HostOK
	Bit
	Profinet Card Running, set by this FB

	Update
	Bit
	Set by HMI, requires refresh of detailed diagnostic data

	ActivateDeactivate_PB
	Bit
	HMI PB to change activated status

	ActiveNode_Ind
	Bit
	HMI Indicator of activation status

	ResetStatus
	Bit
	Reset Status PB From HMI.  Seta Status to zero

	OnFirstNode
	Bit
	Set by Function block to limit HMI PB  from decrementing too low

	OnLastNode
	Bit
	Set by Function block to limit HMI PB  from incrementing too high

	WriteCheck
	Bit(0..7)
	

	DeactivatedNodes
	Bit(0..127)
	Stored Values of Deactivated nodes

	IMSupported
	Bit(0..15)
	

	LocalNetworkNumber
	Word[Unsigned]
	

	LocalStationNumber
	Word[Unsigned]
	

	FieldbusModuleCommentNumber
	Word[Unsigned]
	

	FieldbusModuleFault
	Word[Unsigned]
	Profinet Module Error

	FirstConfiguredNode
	Word[Signed]
	Node Number of first configured node

	LastConfiguredNode
	Word[Signed]
	Node Number of Last configured node

	SelectedNode
	Word[Signed]
	HMI Selected node, this is FB limited by First and Last Configured Node

	SelectedStatus
	Word[Unsigned]
	Status of Selected Node

	SelectedDeviceDiagnostic
	Word[Unsigned]
	

	ManufacturerID
	Word[Unsigned]
	Retrieved during acyclic requests manufacturer code

	DeviceID
	Word[Unsigned]
	

	ChannelStatus
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	ChannelNumber
	Word[Unsigned]
	Retrieved during acyclic requests channel number under error

	ChannelType
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics channel type

	ChannelDataFormat
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics data format

	ChannelError
	Word[Unsigned]
	Retrieved during acyclic requests channel error

	ExtendedChannelError
	Word[Unsigned]
	Retrieved during acyclic requests channel extended channel error

	Slot
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	SlotStatus
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	SubSlot
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	SubSlotStatus
	Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	SlotIDent
	Double Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	SubSlotIDent
	Double Word[Unsigned]
	Retrieved during acyclic requests channel diagnostics

	ChasisData
	Word[Unsigned](0..15)
	Retrieved during acyclic requests includes device name

	MacAddress
	Word[Unsigned](0..2)
	Retrieved during acyclic requests

	IPAddress
	Word[Unsigned](0..1)
	Retrieved during acyclic requests

	SubnetMask
	Word[Unsigned](0..1)
	Retrieved during acyclic requests

	GatewayAddress
	Word[Unsigned](0..1)
	Retrieved during acyclic requests

	OrderNumber
	Word[Unsigned](0..9)
	Retrieved during acyclic requests

	PlantID
	Word[Unsigned](0..15)
	

	LocationName
	Word[Unsigned](0..10)
	

	InstallationDate
	Word[Unsigned](0..7)
	

	Description
	Word[Unsigned](0..23)
	

	LinkTime
	Word[Unsigned](0..2)
	

	NodeStatus
	Word[Unsigned](0..127)
	Status of all nodes determined by the FB
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[bookmark: _Toc454968838]Necessary System Labels
The HMI project  is common between Profinet and Profibus implementations of this project
ProfinetDiag(for Profinet diagnostics display)
ProfibusDiag(for Profibus diagnostics display)
GOTRFID (for manual RFID interface)
IOLinkDiag (For IO-link diagnostics features)
1 instance of IOlinkPressureSwitch for each pressure switch graphic needed.
A PLC device register is assigned to each system label, this prevents synching issues with the PLC project when additional programming and labels are added to the project.


[bookmark: _Toc454968839]IO-Link device configuration function blocks
Purpose: Provide System information and default parameter values to the PLC so device specific information can be displayed properly, and the device can be parameterized.
User Configuration: The function block must be in the initial or active scan,  EN must be TRUE, Device Number must be unique and between 1-10, Diagnostic Graphic Number must be between 1 and 32767.  A unique device description should be provided.
The Balluff IOL_CFG library contains multiple function blocks containing device information needed for proper program execution.  There are function blocks for IOL-link devices for the following families.
Analog
IO Hubs
Positioning
Pressure
RFID FB
SmartLights
Valve Interface
Up to 10 devices total can be selected and placed into the initial scan of the PLC.  These function blocks only have to be executed once the data contained within the function block is transferred to the data structure array IOLCFG

Configuration function block setup
[image: ]


[bookmark: _Toc454968840]FB Inputs
The EN pin must be set to true for the information to be available, set to false if the configuration is not desired.
DiagGraphicNumber 
The HMI window number for this device, this is a value between 1 and 32767 corresponding to the diagnostic window displayed on the HMI for the specific device.
DeviceNumber
A value 1-10 that corresponds to the array element within IOLDeviceCFG, where this data will be stored.  This number needs to be unique between all the configuration function blocks. 
DefaultUnitType 
This element only exists for Pressure Switches
Enter one of the following values:
0=bar
1=mbar
2=PSI
3=MPa

Default SP1 & Default SP2
The default set points when first configuring the device, this value is a raw device value

Device Description 
This is the text that will be displayed on the HMI Maintenance Screen.  There is a 24 character maximum.


[bookmark: _Toc454968841]FB Outputs
When the device number is outside the range of 1-10 FB_ERR is true
The ERRID will be 256(H100)

When the graphic number is outside the allowable range of 1 to 32767. FB_ERR is True.
The ERRID will be 257(H101)

For Pressure Switches an additional FB_ERR can occur when the value of DefaultUnitType is less than zero, or greater than three.
The ERRID will be 258(H102) 

When ERRID is non-zero FB_ERR is TRUE.
When ERRID is zero FB_OK is TRUE.

The output of all CFG function blocks is IOLDeviceCFG which is array of CFG structures.  Each individual block stores data in 1 element of this structure array.


[bookmark: _Toc454968842]IO-Link Master Configuration
Three function blocks exist within the Balluff IOL_CFG library, an instance for each IO-link master on your PLC needs to be added to the scan, the maximum number of IO-Link Masters is twenty.
The three function blocks included are:
· Balluff_PN_BIS013W
· Balluff_PN_BNI004U
· Balluff_PN_BNI005H

· Purpose: this function block determines how a master is configured, retrieves and organizes diagnostic data for the master also retrieves process data for any IO-link devices and stores appropriately. 
· User Configuration: The user must properly populate the following pins:
· PNCPUNumber
· NodeNumber
· DiagnosticGraphic Number
· Maintenance Graphic Number
· IOLDB element number
· Diagnostics Enabled auto-refresh address
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[bookmark: _Toc454968843]FB Inputs
PNCPUNumber
1: When the PN Controller is next to the PLC CPU
2: When the PN controller is one slot away from the PLC CPU
NodeNumber
This is a value between 0 and 127 and corresponds to the value set to the specific node in GX configurator PN
StatusArray
This is the node status word array that is output from MELPT_APP_ProfinetDiag
DiagnosticGraphicNumber
	This is the HMI Window Number that displays the master diagnostics
Maintenance Graphic Number
This is the HMI window Number that displays the maintenance data


[bookmark: _Toc454968844]FB Outputs
Configured
	This value is True after the slot configuration of the node is retrieved
IOLDB
Attach the IOLDB element where you want to store the settings for this master.   The element number must be unique and a value between 1 and 20.
DiagnosticsEnabled
This is the output from IOLDB to the IO-link Master.  This signal can be used to mask channel diagnostics on the fieldbus related to IO-link.
Note: If a diagnostic is occurring when the io-link diagnostic is disabled.  An electrical change has to occur once it is enabled for the diagnostic to be reported to the fieldbus diagnostic programming.
The Auto refresh address of the fieldbus must be attached to this pin.  The auto refresh register can be obtained by following the instructions in 2.11
[bookmark: _Toc454968845] Program Flow




[bookmark: _Toc454968846]IO-Link Diagnostics required programming
Two function blocks are required to provide the functionality of this project that are not Device related.
[bookmark: _Toc454968847]IOLDiag_PN_module_Lookup

Purpose: Interrogates all elements of IOLDB, determines when a new IO-link connection is made, sends the stored parameters to the IO-Link Device.
User Configuration: Make sure the FB is scanned and required libraries are installed.
This function block is in charge of acyclic communication with an IO-Link device, and the writing of parameters to the device.
This function block will check the comm state for every IO-Link port.  If communication has not been established the Manufacturer and Device ID are retrieved and compared to the available configurations if a match is made, then the configuration is checked for the same type.  If a second match is made, parameters are written to the device if the configuration has them.
This function block requires the libraries: 
PN_accessory_v120
And 
Profinet_IO_ME1PN1FW_Q.

[image: ]
Inputs
Set the EN pin to TRUE
The configuration data IOLDeviceCFG is connected to i_stCFg, this structure was populated in section 3.2 by the initial scan sequence

Outputs
HMI Diag
The HMI System variables are retrieved and compared to the Label IOLinkDiag needs to be connected to the output HMI Diag
IOLDB
The Global Label IOLDB is attached to the output IOLDB
IOLDiag_PN_Module_Lookup FlowChart


[bookmark: _Toc454968848]IOLDiag_HMI
Purpose: This function blocks takes all the stored data from the master function blocks, determines error status and presents selected information to the HMI.  In addition it accepts input from the HMI to modify the data structures.
User Configuration: Attach Flag Output Pins to the Alarming System of the HMI 
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FB Inputs
Set the EN pin to TRUE
CFG
The configuration data IOLDeviceCFG is connected to i_stCFg, this structure was populated in section 3.2 by the initial scan sequence
FieldbusNodeStatus
This is the node status word array that is output from MELPT_APP_ProfinetDiag

FB Outputs
HMIData
The data formatted to and from the HMI. IOLinkData.
IOLDB
The Global Label IOLDB is attached to the output IOLDB.  This is a collection of all configured masters and if they are connected the diagnostic process data associated with them.  
NotConnectedErrorFlag
This Boolean is connected to the HMI monitoring area for alarm messages to be displayed by the HMI alarm banner;  It is true when a port is enabled, and configured but a device is not connected
ParamErrorFlag
This Boolean is connected to the HMI monitoring area for alarm messages to be displayed by the HMI alarm banner;  It is true when a port has an error message
DeviceMisMatchFlag
This Boolean is connected to the HMI monitoring area for alarm messages to be displayed by the HMI alarm banner.  It is true when a connected device did not match the manufacturer and device ID configured on the HMI for that port.
IOLDiag_HMI FlowChart


[bookmark: _Toc454968849]IO-Link Device Process Data Function Blocks
There are eleven different types of process data function blocks available within the Balluff_IOL_Processdata
This section goes over how each type is used, and how to configure within your project.

[bookmark: _Toc454968850]Balluff Pressure Switch: Balluff_PSW_Processdata
Purpose: For each Balluff pressure switch used in a configuration, one instance of the Balluff_PSW_Processdata FB is recommended. For each instance of this FB, a new system label is required for each instance.
User Configuration: 
Adding a new System label for each pressure switch that will be configured (Note: the target project must be part of a Melsoft Navigator project for the system label to function properly)
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
Setting the warning percentage range
Tying flag outputs to the HMI alarming section
System Label
1. Open the IOLink label group in the Global Label section of the target project:

[image: ]

2. On a blank row create a new tag with a Class of VAR_GLOBAL and any Label Name that fits your particular system:
[image: ]

3. For the Data Type, click the Ellipse Button. On the Data Type Selection screen, switch the Type Class to Structured Data Types and select IOLink_PressSwitch_Data as the Data Type:

[image: C:\Users\RICHAR~1.OKE\AppData\Local\Temp\SNAGHTML3a1017.PNG]
4. Click OK.
5. On the lower right of the Global Label list window, click the Reservation to Register System Label button:

[image: ]

6. The Reflect to System Label Database will enable. Click it to register the label to Melsoft navigator:

[image: ]

7. Click Yes when prompted.
8. Click the Register button on the Check before registering in system label database window
9. Open the Melsoft Navigator project for this PLC project.
10. On the lower left of the Navigator window, an icon will be flashing red.
11. Right click it and click the Change Contents of System Label Database that appears:
[image: ]

12. Click the Import button on the Change Contents of System Label Database window.
13. Open the GT Designer HMI project associate with this Navigator project.
14. Repeat steps 10-12 listed above in the HMI project.
15. Download the updated GT Designer 3 project to the HMI.
Adding a new Function Block for a pressure switch device:
1. Add an instance of the Balluff_PSW_ProcessData FB to the SCAN program. Configure these Input parameters and Output for each instance of the function block (see next page): 



Use the System label created in the previous procedure.





[image: ]
Inputs
	Input Name
	Input Parameter Setting

	i_eWarningThresholdPerc
	Setpoint 1 is subtracted from Setpoint 2.  This value is multiplied by the input percentage.  The result is added to Set point 1, this creates the lower warning range.  The result is also subtracted from setpoint2, this creates the upper warning range.

	I_wPortNumber
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	io_stMasterData
	The data block for the master where this particular device is connected.  This function block adjusts the return point parameters to one less than the set points



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Invalid Device Type Detected
258(0x102) Device MisMatch
259(0x103) Device Not Connected

	o_bPressureWarningFlag
	When the Actual Value is within one of the warning ranges this output is true.  It should be tied to the HMI alarming

	o_bPressureErrorFlag
	When the Actual Value is below Setpoint 1, or above SetPoint 2, this output is true.  It should be tied to the HMI alarming.

	o_stPressureSwitchData
	This data structure contains all data for the HMI pertaining to this device





[bookmark: _Toc454968851]Balluff_Smartlight_ProcessData
Purpose: For each SmartLight used in a configuration, one instance of the Balluff_SmartLight_Processdata FB is recommended. For each instance of this FB, a new control label structure instance will be needed.
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
Controlling the Data for the LightData Structure
Tying the Error Output to the HMI alarming system.
Tying the Output Data to the correct auto-refresh register.
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Inputs
	Input Name
	Input Parameter Setting

	i_stLightData
	Data Structure used to control the output to the light

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	i_stMasterData
	The data block for the master where this particular device is connected.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Invalid Device Type Detected
258(0x102) Invalid Mode Selected (more than one mode or no mode is selected)

	o_bErrorDetected
	The input data has an error code.

	o_uOutputData
	This is the starting register for the output telegram to the smartlight.


IOL_SmartLight_Data
1. IOL_SmartLight_Data
	Label: LightData

	Member
	Type
	Usage

	SegmentMode_Enabled
	BOOL
	True to Enable Segment Mode

	SegMode_Segment1Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	SegMode_Segment1Blink
	BOOL
	TRUE=Blink

	SegMode_Segment1Blink50
	BOOL
	When Blink ON Blink 50%

	SegMode_Segment2Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	SegMode_Segment2Blink
	BOOL
	TRUE=Blink

	SegMode_Segment2Blink50
	BOOL
	When Blink ON Blink 50%

	SegMode_Segment3Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	SegMode_Segment3Blink
	BOOL
	TRUE=Blink

	SegMode_Segment3Blink50
	BOOL
	When Blink ON Blink 50%

	SegMode_Segment4Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	SegMode_Segment4Blink
	BOOL
	TRUE=Blink

	SegMode_Segment4Blink50
	BOOL
	When Blink ON Blink 50%

	SegMode_Segment5Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	SegMode_Segment5Blink
	BOOL
	TRUE=Blink

	SegMode_Segment5Blink50
	BOOL
	When Blink ON Blink 50%

	SegMode_NumberOfSegments
	WORD
	Number of Segments

	SegMode_BlinkingFrequency
	WORD
	1=0.5hz
2=1hz
3=2HZ
4=5hz
5=10hz

	LevelMode_Enabled
	BOOL
	True to Enable Level Mode

	LvlMode_Segment1Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	LvlMode_Segment1Dominance
	BOOL
	When true lower segments take this color

	LvlMode_Segment2Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	LvlMode_Segment2Dominance
	BOOL
	When true lower segments take this color

	LvlMode_Segment3Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	LvlMode_Segment3Dominance
	BOOL
	When true lower segments take this color

	LvlMode_Segment4Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	LvlMode_Segment4Dominance
	BOOL
	When true lower segments take this color

	LvlMode_Segment5Color
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	LvlMode_Segment5Dominance
	BOOL
	When true lower segments take this color

	LvlMode_LevelType
	BOOL
	True = Top Down

	LvlMode_LevelValue
	WORD
	Value between 0-255

	RunLight_Enabled
	BOOL
	TRue to Enable Run Light Mode

	RunLghtMode_BackGroundColor
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	RunLghtMode_RunningColor
	WORD
	0=off
1=green
2=red
3=yellow
4=blue
5=orange
6=user defined by parameter
7=white

	RunLghtMode_NumberOfSegments
	WORD
	Value 1-5

	RunLghtMode_RunningSpeed
	WORD
	Value 1-5

	BuzzerState
	BOOL
	Buzzer On

	BuzzerType
	WORD
	0=Continous
1 1hz chopped
5 hz chopped
3=3 short beep with 2 sec pause





[bookmark: _Toc454968852]Balluff_BNI0041_ProcessData
Purpose: 
This function block scales the input from the device and will output a value 4.0ms-20ma
For each Balluff Analog current input(BNI0041) used in a configuration, one instance of the Balluff_BNI0041_Processdata FB is recommended. 
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
Tying Current Error outputs to the HMI alarm monitoring
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Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	i_stMasterData
	The data block for the master where this particular device is connected.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch
258(0x102) Device Not Connected

	o_bErrorDetected
	If the input to the device is below 4ma, the device will set an error output, that bool is reported here.

	o_eInput_ma
	The input data is scaled, a Value of 0.0 to 20.0 is output from this function block, if an error is occurring the output is 0.0





[bookmark: _Toc454968853]Balluff_BNI0042_ProcessData
Purpose: 
This function block scales the input from the device and will output a value 4.0ms-20ma
For each Balluff Analog Voltage input used in a configuration, one instance of the Balluff_BNI0042_Processdata FB is recommended. 
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
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Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	i_stMasterData
	The data block for the master where this particular device is connected.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch
258(0x102) Device Not Connected

	o_eInput_V
	The input value is scaled and the function block will output a value between 0.0 and 10.0V



[bookmark: _Toc454968854]
Balluff_AnalogOut_ProcessData
Purpose: 
This function block receives a user input between 0.0 and 100.0 the value is scaled and output to the device where the voltage or current is output.
For each Balluff Analog Output BNI004C or BNI004E used in a configuration, one instance of the Balluff_AnalogOut_Processdata FB is recommended. 
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
Set a discrepancy timer value
Control the Percentage Output Value
Tie the auto-refresh register to the outputData
Tie the EchoMismatchError to the HMI alarming
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	I_ePercentageOutput
	A value between 0.0 and 100.0 corresponding to the percentage to be output.

	I_stMasterData
	The data block for the master where this particular device is connected.

	I_tInputDiscrepencyTimer
	The device echo’s the value being output, internally the two are compared, if they do not match for the time input length, the echo mismatch error is TRUE



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch
258(0x102) Device Not Connected

	o_uOutputData
	The percentage scaled and formatted for the device.  Connect the auto-refresh register to this pin

	o_uOutputDataEcho
	The Data returned from the device

	o_bEchoMisMatchError
	When the Echo does not match the output data for the input discrepancy time.





[bookmark: _Toc454968855]Balluff_Ultrasonic_ProcessData
Purpose:
For each Balluff ultrasonic used in a configuration, one instance of the Balluff_UltraSonic_Processdata FB is recommended.
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	io_stMasterData
	The data block for the master where this particular device is connected.  This function block will adjust the parameters to be within certain limits of the set points.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch
258(0x102) Device Not Connected

	o_bOutputState
	The Boolean State of the Switched Output

	o_wDistanceValue_mm
	The Data returned from the device scaled to mm





[bookmark: _Toc454968856]Balluff_BAW002F_ProcessData
Purpose:
For each Balluff BAW002F sensor  used in a configuration, one instance of the Balluff_BAW002F_Processdata FB is recommended.
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	i_stMasterData
	The data block for the master where this particular device is connected.  This function block will adjust the parameters to be within certain limits of the set points.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch

	o_eDistanceValue_mm
	The Data returned from the device scaled between 1.0 and 5.0 mm



[bookmark: _Toc454968857]
Balluff_BIP0004_ProcessData
Purpose:
For each Balluff BIP0004 sensor used in a configuration, one instance of the Balluff_BIP0004_Processdata FB is recommended.
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	i_stMasterData
	The data block for the master where this particular device is connected.  This function block will adjust the parameters to be within certain limits of the set points.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch

	o_eDistanceValue_mm
	The Data returned from the device scaled between 0.0 and 40.0 mm





[bookmark: _Toc454968858]Balluff_BOD0012_ProcessData
Purpose:
For each Balluff BOD0012 sensor used in a configuration, one instance of the Balluff_BOD0012_Processdata FB is recommended.
User Configuration: 
Setting the correct Port Number
Setting the correct MasterData(IOLDB) Instance
Setting the output to sensor auto-refresh register
Turn in on the Laser to retrieve result
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	EN
	Must be True for the function block to be executed

	I_wMasterPort
	This is a number 0-7 corresponding to the port the IO-link device is connected to on the master.

	I_bLaserOn
	Turns on Measurement

	I_bButtonDisable
	Disables user modification via sensor pushbutton

	i_stMasterData
	The data block for the master where this particular device is connected.  This function block will adjust the parameters to be within certain limits of the set points.



Outputs
	Output Name
	Output Description/Setting

	o_bOK
	This is True when the function block executes normally

	o_bErr
	This is True when the function block aborted execution due to error

	o_uErrID
	This is the Error code, when the function block aborted execution
256(0x100) Invalid Port Number
257(0x101) Device MisMatch

	O_uOutputToSensor
	This is the output to the auto refresh register of the io-link device

	o_uDistanceValue_mm
	The Data returned from the device scaled between 0 and 6000

	o_bSwitchPoint1Reached
	Output when the distance exceeds switch point 1 parameter

	o_bSwitchPoint2Reached
	Output when the distance exceeds switch point 2 parameter

	o_bSwitchPoint3Reached
	Output when the distance exceeds switch point 3 parameter

	o_bSwitchPoint4Reached
	Output when the distance exceeds switch point 4 parameter

	o_bSensorError
	Output when the sensor reports error





[bookmark: _Toc454968859] Balluff_Valve16_ProcessData
Purpose:
For each 16 Valve Interface used in a configuration, one instance of the Balluff_Valve16_Processdata FB is recommended.
User Configuration: 
Setting the output to valve interface auto-refresh register
Setting control bits for the individual valves
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	Valve_XX_Coil_A/B
	Boolean Condition to output to an individual valve



Outputs
	Output Name
	Output Description/Setting

	Output
	This is the output to the auto refresh register of the io-link device



[bookmark: _Toc454968860]Balluff_Valve24_ProcessData
Purpose:
For each 24 Valve Interface used in a configuration, one instance of the Balluff_Valve24_Processdata FB is recommended.
User Configuration: 
Setting the output to valve interface auto-refresh register
Setting control bits for the individual valves
[image: ]
Inputs
	Input Name
	Input Parameter Setting

	Valve_XX_Coil_A/B
	Boolean Condition to output to an individual valve



Outputs
	Output Name
	Output Description/Setting

	Output
	This is the output to the auto refresh register of the io-link device






[bookmark: _Toc454968861] RFIDIF_Balluff_IOLink_256b / RFIDIF_BalluffBIS_V_M_2K
Purpose:
IO-link antennas can be used with the RFIDIF_Balluff_IOLink_256b function block.  This function block allows for a continuous read/write of up to 256 bytes for one antenna.
When using the Balluff BIS-V or –M system.  
You  use the following function blocks:
RFIDIF_BalluffBIS_V_M_2K
This function block allows for a continuous read/write of up to 2048 bytes for one antenna.
User Configuration:
The user must place the correct Starting Input and Output auto-refresh registers
The user must configure the proper number of bytes per antenna (10 or 32 for IO-Link) Slot limited for BIS-V/M
RFID data is placed into a data structure with up to 16 elements.  There is also a GOT RFID FB that control manual signals for this function block.
[image: ]
The RFID_Balluff User library contains programs, function blocks and SDT for use with the Balluff BIS-V, Balluff BIS-M, or Balluff IO-link RFID
If you are using the Balluff BIS-M RFID system the maximum size of an operation is 2000 bytes.
If you are using an IO-link antenna RFIDIF_Balluff_IOLink_256b must be used.  


	FB Name


RFIDIF_BalluffBIS_V_M_2K
	Item
	Description

	Function overview
	This Function block handles manual and automatic RFID functions for 1 antenna of the system.  Commands supported are: Read, Write, and Write Constant Value.

	Symbol
	[image: ]

	Applicable Hardware
		Series
	Model
	Serial Restriction

	MELSEC-Q series
	Universal Model PLC
	None

	GOT 1000 series
	GT16(800*600) or Higher
	None

	Melsec Q Series
	Applicable Fieldbus Module
	

	Balluff BIS-V RF Controller
	BIS012E, BIS013W
	

	Balluff BIS-M RF Controller
	BIS00L7, BIS00EW
	

	IO-link Antenna
	BIS00LH
	FW 1.8





	Applicable
Software
		Series
	Version

	GX Works 2
	1.540

	GT Designer 3
	1.136

	Fieldbus Configurator
	




	Programming language
	Structured Ladder/FBD

	Number of Ladder Steps
	QnU:  582 steps BIS_V_M
QnU: 691 steps: IO-link
*The number of steps of the FB program depends on the CPU Model that is used and input and output definition

	Device Memory Used
	

	Compiling method
	Macro type;

	Execution type
	Real-time Execution

	Dependences
	The RFID controller needs to have 2-byte headers enabled;  BIS-M must have synchronization enabled.

	Function description
	This function blocks separates status data from the antenna interrogated and places into HMI labels.
It also moves HMI input data to the manual related members of the RFID data structure of the selected antenna.

	Restrictions and 
precautions
	


	Timing chart
	









	FB Error Code



	Error Code
	Description

	0
	No Error.

	H100(256)
	Bytes Per Antenna is less than 2

	H101(257)
	Bytes per antenna > 1024/2048

	H110(272)
	Manual Length = 0

	H111(273)
	Manual Length Greater than 16

	H112(274)
	Manual Operation Exceeds Tag Capacity

	H120(288)
	Auto Read Length = 0

	H121(289)
	Auto Read Length >1024/2048

	H122(290)
	Read Operation Exceeds Tag Capacity

	H130(304)
	Auto Write Length = 0

	H131(305)
	Auto Write Length >1024/2048

	H132(306)
	Write Operation Exceeds Tag Capacity

	H140(320)
	Fieldbus OK not true



	Labels


■ Input labels
	User
Input
	Symbol Name
	Var_Input name
	Data Type
	Setting 
range
	Description

	X
	Start of incoming RF Information
	i_uInputStartReg
	Word[Unsigned]
	
	Input from Fieldbus

	X
	Total Bytes (data +2)
	i_wBytesPerAntenna
	Word[Signed]
	1 to 1024/2048
	to fieldbus maximum

	X
	Perform Input Data evaluation
	i_bFieldBusOK
	Bit
	
	Fieldbus Ok signal

	
	Send Antenna to Ground state
	i_bFaultReset
	Bit
	
	Fault Reset Signal

	X
	Prerequisite for Read
	i_bReadCond
	Bit
	
	Input Conditions for Read

	X
	Read Command
	i_bReadCmd
	Bit
	
	Read Request

	X
	Prerequisite for Write
	i_bWriteCond
	Bit
	
	Input Conditions for Write

	X
	Write Command
	i_bWriteCmd
	Bit
	
	Write Begin

	X
	Set True to Write Constant
	i_bTagClearOperation
	Bit
	
	If this is true the next write will be a tag clear operation

	
	Last Accessible Tag Address
	i_uLastTagByte
	Word[Unsigned]
	
	Tag Size

	X
	Operation Start Address
	i_uOperationStartAdd
	Word[Unsigned]
	0 to i_uTagByteCapacity
	Starting tag Address

	X
	Operation Length
	i_uOperationLengthBytes
	Word[Unsigned]
	1 to 2048/2000/256
	Length in Bytes

	X
	Data to Write
	i_uWriteDataStart
	Word[Unsigned]
	
	Packed Data for Writing to the Tag


■  Output labels
	User 
Output
	Symbol Name
	Var_Output name
	Data Type
	Description

	
	FB Executed Normally
	o_bOK
	Bit
	When TRUE, indicates processing has completed normally

	
	FB Execution Aborted
	o_bERR
	Bit
	When TRUE, indicates an Error has occurred

	
	FB Error Code
	o_uErrID
	Word[Unsigned]
	FB Error Code Output

	X
	Start of Outgoing RF Information
	o_uOutputStartReg
	Word[Unsigned]
	Output to fieldbus

	
	Current Operation Cycle
	o_wCurrentOpNumber
	Word[Signed]
	Current Operation Number

	
	Operation Length/Bytes Per Operation
	o_wTotalOpNumber
	Word[Signed]
	Total Operations to Complete

	
	Antenna Ready
	o_bAntennaReady
	Bit
	RFID Ready For new Command Signal

	
	Tag Present
	o_bTagPresent
	Bit
	Tag Presence Signal

	
	Read Complete
	o_bReadComplete
	Bit
	Read Complete signal

	
	Write Complete
	o_bWriteComplete
	Bit
	Write Complete signal

	
	Error Code
	o_uErrorCode
	Word[Unsigned]
	Error Code

	
	RFID Controller Faulted
	o_bFaultCmd
	Bit
	On When Controller Error Bit TRUE

	
	RFID Controller No Response
	o_bFaultTimeout
	Bit
	Command execution time > 20 seconds

	X
	Read Data
	o_uReadDataStart
	Word[Unsigned]
	Received Data(available at Read Complete



	FB Version Upgrade History

	Version
	Description

	1.01
	Initial Release

	1.02
	Clear Manual Read memory on status Change

	1.12
	Changed the Manual Read Structure
Modified FB variables to use the standard specified in BCN-89000-0823-D

	1.13
	Added Clear Tag Function

	1.20
	Added FB Status Outputs

	2.00A
	Adopted BCN-89000-0969; Corrected Issue with Tag Clear WTOB; Removed 5 Read Write Option, added ob_suRFIDReady; Move to flexible sized input and output

	2.10
	Continuous Read/write supported

	3.00
	Tag Clear is integrated into Write

	3.01
	Label Name Updates

	3.02
	Removed Fault Timer Input

	3.03
	Added 256 byte function limit added to packet offset; Introduced IO-link version



	SDT Usage


RFIDData
	 Global Label: RFIDData

	Member
	Type
	Usage

	RFIDCHReady
	Bit
	Populated by this FB when a new command can be accepted

	ManualReadCondTrue
	Bit
	Populated by associated program code to allow a manual read command

	ManualWriteCondTrue
	Bit
	Populated by associated program code to allow a manual write command

	ReadComplete
	Bit
	Populated by this FB when done and held true until input condition is released

	WriteComplete
	Bit
	Populated by this FB when done and held true until input condition is released

	TagPresent
	Bit
	Populated by this FB

	ReadPermission
	Bit
	User Populated needed by this function block to know when to accept A Read Command

	ReadCmd
	Bit
	User Populated to execute an automatic Read Command; Associated code will populate for HMI driven

	WritePermission
	Bit
	User Populated needed by this function block to know when to accept A Write Command

	WriteCmd
	Bit
	User Populated to execute an automatic Read Command; Associated program code will populate for HMI driven

	ControllerFault
	Bit
	Attached to FB output pins Command Fault

	TimeOutFault
	Bit
	Attached to FB output pins for Timeout or no response

	ErrorCode
	Word[Unsigned]
	Error Code received from RF controller

	Length
	Word[Unsigned]
	User Populated for automatic control, Associated program code will populate for HMI driven

	StartAddress
	Word[Unsigned]
	User Populated for automatic control, Associated program code will populate for HMI driven


MELPT_APP_GOTRFID
	System Label: GOTRFID

	Member
	Type
	Usage

	StationDataRequest_PB
	Bit
	

	StationDataRequestPre_PB
	Bit
	

	ManualRead_PB
	Bit
	

	ManualWrite1_PB
	Bit
	

	ManualWrite16_PB
	Bit
	

	OnLastAntenna
	Bit
	

	OnLastAddress
	Bit
	

	TagPresent
	Bit
	

	CHReady
	Bit
	

	ReadCondTrue
	Bit
	

	WriteCondTrue
	Bit
	

	ManualReadRequest
	Bit(1..16)
	Antenna Element used to Trigger Manual Read

	ManualWriteRequest
	Bit(1..16)
	Antenna Element used to Trigger Manual Write

	SelectedAntennaNumber
	Word[Signed]
	

	SelectedStatus
	Word[Unsigned]
	

	TagSizeBytes
	Word[Unsigned]
	Used as input check to prevent operation over the limits of the tag

	RFIDErrorCommentNumber
	Word[Unsigned]
	

	ErrorCodes
	Word[Unsigned](1..16)
	

	WriteData1Byte
	Word[Unsigned]
	

	StartAddress
	Word[Unsigned]
	

	WriteStartAddress
	Word[Unsigned]
	

	HMIData
	Word[Unsigned](0..15)
	





	Application Example



To utilize this function block the following inputs and outputs need to be adapted to the application:

I_uInputStartReg 
This is the starting register for the fieldbus input for this antenna. You can find this information in the auto-refresh range for the fieldbus used.
For example we are to configure antenna #1 on Profinet this is slot 1 on the device the starting register is W2001 
I_wBytesPerAntenna
	This is the length of the fieldbus input, this variable is symmetrical.  If you define 254 bytes for input it will also output 254 bytes, this information is contained within the fieldbus setup of the node.
 I_bFaultReset
	Turning this bit to true will send an output from the PLC to the antenna to drive the antenna to ground state.
I_bReadCond
	Conditions to allow Read operation, must be true to allow read operation
I_bWriteCond
	Conditions to allow Write operation, must be true to allow Write or Tag Clear operation
I_bTagClearOperation
	Set to TRUE to make your write operation a tag clear operation, the data used to clear the tag is the first byte of i_unAutoWriteData

O_uOutputStartReg
	This is the starting register for the PLC output to this antenna. You can find this information in the auto-refresh range for the fieldbus used.
For example we are to configure antenna #1 on Profinet this is slot 1 on the device the starting register is W1001.  The function block outputs data for the number of bytes list on i_wBytesPerAntenna
O_bFaultCMD 
This is true when the controller has returned an error code investigate o_uErrorCode for ErrorCode
O_bFaultTimeout
[bookmark: _Toc446060225]

[bookmark: _Toc454968862] MELPT_APP_RFIDGOT
This program calls the function block MELPT_APP_RFIDGOT_1KB, _2KB, or _256b.  Only one of these programs is designed to be in the scan at any one time and is intended to be used with the data structures needed by the RFID system in use
	FB Name


MELPT_APP_RFIDGOT
	Item
	Description

	Function overview
	This function block interfaces GOT related RFID functions to the selected RFID IF FB.  1 instance per GOT screen, this function block can interface with up to 16 antenna data structures.

	Symbol
	[image: ]

	Applicable Hardware
		Series
	Model
	Serial Restriction

	MELSEC-Q series
	Universal Model PLC
	None

	GOT 1000 series
	GT16(800*600) or Higher
	None




	Applicable
Software
		Series
	Version

	GX Works 2
	1.536

	GT Designer 3
	1.136




	Programming language
	Structured Ladder/FBD

	Number of Ladder Steps
	QnU:  1286 steps
*The number of steps of the FB program depends on the CPU Model that is used and input and output definition

	Device Memory Used
	MELPT_APP_RFIDGOT
61 bits
98 words

	Compiling method
	Macro type;

	Execution type
	Real-time Execution

	Dependences
	


	Function description
	This function block multiplexes up to 16 antenna worth of information for display on the HMI.  The status of the selected antenna is determined, and Manual RFID Read and Write Requests are generated from this FB.

	Restrictions and 
precautions
	


	Timing chart
	






	FB Error Code



	Error Code
	Description

	0
	No Error.

	H101(257)
	Tag Max Byte is equal to zero

	H102(258)
	Total Antenna Number is greater than 16

	H103(259)
	Total Antenna number is less than or equal to zero


	Labels


■ Input labels
	User
Input
	Symbol Name
	Var_Input name
	Data Type
	Setting 
range
	Description

	X
	Total Number of Antennas
	i_wTotalAntennaNo
	Word[Signed]
	1 to 16
	No. of Antennas used

	
	HMI Read PB
	i_bRead_PB
	Bit
	
	HMI PB to read tag

	
	HMI Write 16 bytes PB
	i_bWrite16_PB
	Bit
	
	HMI PB to write to tag 16 bytes

	
	HMI Write 1 PB
	i_bWrite1_PB
	Bit
	
	HMI PB to write to tag 1 byte

	
	Screen Active
	i_bRFIDScreenActive
	Bit
	
	Screen Active Bit

	
	RFID IF Data Structure
	i_stRFIDData_X
	RFIDData_1KB
RFIDData_2KB
RFIDData_256b
	
	RFID Data for one antenna

	
	1 byte Start Address
	i_u1byteStartAddress
	Word[Unsigned]
	
	1 Byte Write Start Address

	
	1 Byte Write Data
	i_uEditWriteData
	Word[Unsigned]
	
	The data to be written to the tag for 1-byte write


■ Input/Output labels
	User
Input
	Name
	Var_In_Out name
	Data Type
	Setting 
range
	Description

	x
	HMI Comment Number
	Io_uHMICommentNumber
	Word[Unsigned]
	1-255
	Comment File for the Advanced user Alarm.

	
	Selected Antenna
	io_wSelectedAntenna
	Word[Signed]
	
	Selected Antenna

	
	16 Byte Address
	io_u16byteStartAddress
	Word[Unsigned]
	
	16 Byte Start Address

	X
	Maximum Number of Bytes
	io_uTagMaxByte
	Word[Unsigned]
	0-32k
	Tag Size in Bytes

	
	Manual RFID Data
	io_unManualHMIRFIDData
	Word[Unsigned](0..15)
	
	16-byte write data or data read from tag


■ Output labels
	Name
	Var_Output name
	Data Type
	Description

	FB Executed Normal
	o_bOK
	Bit
	When TRUE, indicates processing has completed normally

	FB Execution abnormal
	o_bERR
	Bit
	When TRUE, indicates an Error has occurred

	FB Error Code
	o_uErrID
	Word[Unsigned]
	FB Error Code Output

	HMI Cursor Control
	o_bOnLastAntenna
	Bit
	HMI Indicator for PB Control

	HMI Cursor Control
	o_bOnLastAddress
	Bit
	HMI Indicator for PB Control

	HMI Read Permission
	o_bReadCondTrue
	Bit
	HMI Indicator for PB Control

	HMI Write Permission
	o_bWriteCondTrue
	Bit
	HMI Indicator for PB Control

	Tag Present for Selected Antenna
	o_bTagPresent
	Bit
	Tag present Ind. On HMI

	Channel Ready for Selected Antenna
	o_bChannelReady
	Bit
	Selected Antenna can accept new command

	Manual Read Request to Antenna
	o_bnManualRead
	Bit(1..16)
	Manual Read to RFID FB

	Manual Write Request to Antenna
	o_bnManualWrite
	Bit(1..16)
	Manual Write to RFID FB

	Manual location start address
	o_uManualStartAddress
	Word[Unsigned]
	Manual Start Address

	Manual Length
	o_uManualLength
	Word[Unsigned]
	Manual Operation Length

	RFID status for selected antenna
	o_uRFIDStatus
	Word[Unsigned]
	Status of RFID HMI Ind.

	Error Code for all antenna
	o_uErrorCode
	Word[Unsigned](1..16)
	Array of Error Codes to Display on HMI



	FB Version Upgrade History

	Version
	Description

	1.10
	Initial Release

	1.12
	Label Update

	1.20
	FB Status Outputs added

	2.00A
	Adopted BCN-89000-0969 added intelligent module check, changes made to screen display and use of Superimpose Offset; Issue with Detailed Diagnostic Output corrected

	2.10
	Start address changed to double word

	3.00
	Modified for version 3.00 structures, start address back to single word

	3.03
	Modified for 16 independent inputs instead of array of structures; memory improvement



	SDT Usage


1. RFIDData
	 Global Label: RFIDData

	Member
	Type
	Usage

	RFIDCHReady
	Bit
	Selected Antenna Data forwarded to HMI structure

	ManualReadCondTrue
	Bit
	Selected Antenna Data forwarded to HMI structure

	ManualWriteCondTrue
	Bit
	Selected Antenna Data forwarded to HMI structure

	ReadComplete
	Bit
	Selected Antenna Data forwarded to HMI structure

	WriteComplete
	Bit
	Selected Antenna Data forwarded to HMI structure

	TagPresent
	Bit
	Selected Antenna Data forwarded to HMI structure

	ReadPermission
	Bit
	Selected Antenna Data forwarded to HMI structure

	ReadCmd
	Bit
	

	WritePermission
	Bit
	Selected Antenna Data forwarded to HMI structure

	WriteCmd
	Bit
	

	ErrorCode
	Word[Unsigned]
	All Data forwarded to HMI

	Length
	Word[Unsigned]
	Modified by this FB and sent to individual RF function block

	StartAddress
	Word[Unsigned]
	Modified by this FB and sent to individual RF function block


2. MELPT_APP_GOTRFID
	System Label: GOTRFID

	Member
	Type
	Usage

	StationDataRequest_PB
	Bit
	

	StationDataRequestPre_PB
	Bit
	

	ManualRead_PB
	Bit
	GOT Screen Manual Read

	ManualWrite1_PB
	Bit
	GOT Screen Manual Write 1 byte

	ManualWrite16_PB
	Bit
	GOT Screen Manual Write 16byte

	OnLastAntenna
	Bit
	True when on Last Antenna

	OnLastAddress
	Bit
	True When on Last Address

	TagPresent
	Bit
	Tag Present Ind.

	CHReady
	Bit
	Antenna Ready Indicator

	ReadCondTrue
	Bit
	Read Cond True allow Manual Read Push Button

	WriteCondTrue
	Bit
	Write Cond True FB will accept Manual Write PB if pressed

	ManualReadRequest
	Bit(1..16)
	Manual Read Pulse for Each Antenna, this function block pulses the selected antenna bit

	ManualWriteRequest
	Bit(1..16)
	Manual Write Pulse for Each Antenna, this function block pulses the selected antenna biut

	SelectedAntennaNumber
	Word[Signed]
	Antenna Selection number hmi controlled

	SelectedStatus
	Word[Unsigned]
	Determined by this FB

	TagSizeBytes
	Word[Unsigned]
	This is the last editable byte number of the tag, used for input checking

	RFIDErrorCommentNumber
	Word[Unsigned]
	Populate as part of the RFID driver you are using:


	ErrorCodes
	Word[Unsigned](1..16)
	Error Codes for RFID alarming

	WriteData1Byte
	Word[Unsigned]
	1 Byte of Write Data

	StartAddress
	Word[Unsigned]
	Manual Read and 16 Write Start Add.

	WriteStartAddress
	Word[Unsigned]
	1 byte Write Start Address

	HMIData
	Word[Unsigned](0..15)
	Manual Data I/O 16bytes of read/write data

	OperationAddress
	Word[Unsigned]
	The Tag Start Address for HMI requests

	OperationLength
	Word[Unsigned]
	The Length in bytes for HMI requests





[bookmark: _Toc441762321][bookmark: _Toc454968863]GTDesigner 3 HMI Elements

Much of the ProfiNet and IO-Link Diagnostics HMI functionality is pre-configured to allow diagnostics of ProfiNet and IO-Link Devices and Parameter Read/Write on the Maintenance section. However, some extra configuration of certain screen elements may be required based on network requirements.

The first section will show the ProfiNet Diagnostics
The second section will cover the IO-Link Diagnostics screens.
The third section will show the Maintenance parameter screens for initial IO-Link device parameter setup and subsequent adjustment of parameters.
The fourth section will cover what is needed to add the pressure switch graphics to an HMI screen.
The fifth section regards the Manual Edit Screen for RFID.

Script Symbols are used, the proper devices on the PLC must be assigned to the Script Symbol
[image: C:\Users\RICHAR~1.OKE\AppData\Local\Temp\SNAGHTML8e3dcd.PNG]
[bookmark: _Toc441762322][bookmark: _Toc454968864]ProfiNet Diagnostic Displays
Fieldbus Diagnostics will determine fieldbus node health.  
The associated function block will determine node health and categorize the node number into one of the following categories
ProfinetDiag.Nodestatus[0..127]
	State
	Decimal Value
	Graphic

	Not Configured
	0
	[image: ]

	Normal
	1
	[image: ]

	Maintenance
	34
	[image: ]

	Ok Was Maintained
	33
	[image: ]

	Defective
	68
	[image: ]

	Ok Was Defective
	65
	[image: ]

	Disconnected
	136
	[image: ]

	Ok Was Disconnected
	129
	[image: ]

	Deactivated
	272
	[image: ]

	Ok Was Deactivated
	257
	[image: ]





Each Fieldbus Diagnostic Screen can be broken into a layout and detailed diagnostic screen.
The layout is intended to give the operator a general view of machine operation, and where the fieldbus nodes are located.
[image: ]


The detailed diagnostic is intended to provide detailed information about one node.
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Screen script #300 monitors the screen you are on and when you are on a specific fieldbus diagnostic screen the specific labels associated with the screen are loaded into the general HMI registers for display.
Each Indicator on the Overview screen is layered with a hidden multifunction switch.
The switch accomplishes 3 tasks
Sets bit GB65111, when this bit is set the screen navigates to the appropriate detailed diagnostic screen
Sets the node number
When on the detailed diagnostic screen the information displayed is for this node number
Sets the particular fieldbus.update signal
This signal is used by the associated FB to know to retrieve information for the node selected
On each layout screen indicators and switches are provided for the maximum allowed nodes per fieldbus, it is recommended that not configured indicators be moved to another window inside the project for future use.
Navigation
The navigation bar has two options for each fieldbus
Layout
[image: ]
Detailed Diagnostic
[image: ]
The fieldbus detailed diagnostic button is a toggle switch to switch between the layout and detailed diagnostic for the selected Fieldbus


[bookmark: _Toc446060207]HMI-Profinet Detailed Diagnostics
This screen provides detailed information for the selected node of the Profinet Fieldbus
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	Item #
	Description
	Object
	Details

	1
	Host
Status
	Bit Lamp:
ProfinetDiag.HostOK

		Off
	[image: ]

	On
	[image: C:\Users\RICHAR~1.OKE\AppData\Local\Temp\SNAGHTML1d40c77.PNG][image: ]





	
	Module 
Faulted
Indicator
	Bit Lamp:
ProfinetDiag.FieldbusModuleFault
		Off
	[image: ]

	On
	[image: ]




	2
	Alarm
Area
	User Alarm Display(21)
	COPY to USB button Executes Screen script that will copy alarms to 
E:\backup\Profinet.CSV

	3
	Selected
Node
	Numeric Input
ProfinetDiag.SelectedNode

	Numeric Input limited by the first and last node number detected by FB; Sets ProfinetDiag.Update when a new value is entered


	3
	Selected
Status
	Word Lamp:
ProfinetDiag.SelectedStatus
		State
	Value
	Graphic

	Not 
Configured
	0
	[image: ]

	Ok
	1
	[image: ]

	Ok Was 
Maintained
	33
	[image: ]

	Maintenance
	34
	[image: ]

	Ok Was 
Defective
	65
	[image: ]

	Defective
	68
	[image: ]

	Ok Was
Disconnected
	129
	[image: ]

	Disconnected
	136
	[image: ]

	Ok Was Deactivated
	257
	[image: ]

	Deactivated
	272
	[image: ]




	4
	Device Error Code
	Word Comment Display:
Numeric Display:
ProfinetDiag.SelectedDeviceDiagnostic
	Comment File #21
Device Error Text Turns yellow when not equal to zero
[image: ]

	5
	Device Details
	Information retrieved from device via acyclic means when the Profinet.update is triggered
	Manufacturer ID
	Retrieved by I&m0
ProfinetDiag.ManufacturerID

	
	
	
	Mac Address
	Response to index F841
ProfinetDiag.MacAddress[0..2]

	
	
	
	IP Address
	Response to index F841
ProfinetDiag.IPAddress[0..2]





	
	
	
	Subnet Mask
	Response to index F841
ProfinetDiag.SubnetMask[0..2]

	
	
	
	Gateway
	Response to index F841
ProfinetDiag.GatewayAddress[0..2]

	
	
	
	Order Number
	Retrieved by I&m0

	
	
	
	Device Name
	Response to index F841
ProfinetDiag.ChasisData[0..15]

	5
	Location 
	Word Comment Display:
ProfinetDiag.SelectedNode
	Comment File #21
$$ + 10000

	
	Manufacturer
	Word Comment Display:
ProfinetDiag.SelectedNode
	Comment File #21
20000 + $$

	6
	Channel Diagnostics
	Information retrieved from device via acyclic means when the Profinet.update is triggered
	Slot Number
	Numeric Display
	ProfinetDiag.Slot

	
	
	
	Module Ident Number
	Numeric Display
	ProfinetDiag.SlotIDent

	
	
	
	Module Status
	ProfinetDiag.SlotStatus
	0
	No Module

	
	
	
	
	
	1
	Wrong Module

	
	
	
	
	
	2
	Right Module

	
	
	
	
	
	3
	Substitute Module

	
	
	
	SubSlot Number
	Numeric Display
	ProfinetDiag.SubSlot

	
	
	
	Submodule Ident Number
	Numeric Display
	ProfinetDiag.SubSlotIDent

	
	
	
	Submodule Status
	ProfinetDiag.SubSlotStatus
	0
	No submodule

	
	
	
	
	
	1
	Wrong Submodule

	
	
	
	
	
	2
	Locked by IO Controller

	
	
	
	
	
	4
	Application Ready Pending

	
	
	
	
	
	7
	Substitute

	
	
	
	
	
	Hex
8000-8007
	Take Over Not Allowed

	
	
	
	
	
	Hex
8020-8040
	Maintenance Required

	
	
	
	
	
	Hex
8040-8080
	Maintenance Demanded

	
	
	
	
	
	Hex 8080-8100
	Diagnosis Data

	
	
	
	
	
	Hex 8100-8110
	Application ready Pending

	
	
	
	
	
	Hex
8110-8200
	SUPERORDINATED LOCKED

	
	
	
	
	
	Hex
8000
	OKAY

	
	
	
	
	
	Hex
9000-9880
	Substitute


	
	
	
	
	
	Hex
9800-9A00
	wrong

	
	
	
	
	
	Hex
A000-FFFF
	No submodule

	
	
	
	Channel Number
	Numeric display
	ProfinetDiag.ChannelNumber

	
	
	
	Channel Error
	ProfinetDiag.ChannelError
	1
	Short Circuit

	
	
	
	
	
	2
	Under voltage

	
	
	
	
	
	3
	Overvoltage

	
	
	
	
	
	4
	Overload

	
	
	
	
	
	5
	Over temperature

	
	
	
	
	
	6
	Line Break

	
	
	
	
	
	7
	Upper Limit Value Exceeded

	
	
	
	
	
	8
	Lower Limit Value Exceeded

	
	
	
	
	
	9
	Error

	
	
	
	
	
	16
	Parametrization Fault

	
	
	
	
	
	17
	Power Supply Fault

	
	
	
	
	
	18
	Fuse Blown / Open

	
	
	
	
	
	19
	Communication Error

	
	
	
	
	
	20
	Ground Fault

	
	
	
	
	
	21
	Reference Point Lost

	
	
	
	
	
	22
	Process Event Lost

	
	
	
	
	
	23
	Threshold Warning

	
	
	
	
	
	24
	Output Disabled

	
	
	
	
	
	25
	Safety Event

	
	
	
	
	
	26
	External Fault

	
	
	
	
	
	27
	Sensor has incorrect Configuration

	
	
	
	
	
	28
	Manufacturer Specific

	
	
	
	
	
	29
	Primary Variable out of limits

	
	
	
	
	
	30
	Non-primary Variable out of limits

	
	
	
	
	
	31
	The Channel Needs Parameters

	
	
	
	
	
	32
	Reserved

	
	
	
	
	
	33
	Sensor Supply Short Circuit

	
	
	
	
	
	34
	Ground fault

	7
	Update
Button
	Bit Momentary Switch
ProfinetDiag.Update
	Refreshed all acyclic retrieved data and channel diagnostics.

	8
	Node Select 
Buttons
	Word Switch:
ProfinetDiag.SelectedNode
	Increment or decrements by 1 the Selected Node

	9
	Deactivate
/Activate
PB
	Bit Momentary Switch:
ProfinetDiag.ActivateDeactivate_PB
ProfinetDiag.ActiveNode_Ind
	Toggles the Deactivated State of the Selected Node, this occurs while the system continues to run.

	10
	Reset Status
	Bit Momentary Switch:
ProfinetDiag.ResetStatus
	Places zero into ProfinetDiag.NodeStatus[SelectedNode]





[bookmark: _Toc441762323][bookmark: _Toc454968865]IO-Link Diagnostics
The IO-link Diagnostics Screen shows the ProfiNet Master Node device (on left) and the selected port’s IO-Link connected io-link device on the right. See graphic below for more details:

[image: C:\Users\rhibbert\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\X4J436UY\IO-link_Diag_2.jpg]All diagnostic indicators on Master Node devices and IO-Link Hub devices are replicated on the HMI screen
The selected IO-Link Hub device port will have a light blue (cyan) background
All diagnostic indicators on Master Node devices and IO-Link Hub devices are replicated on the HMI screen

IO-Link Diagnostic screen under normal operation.


See next page for IOL Diagnostic Faulted example.
[image: C:\Users\rhibbert\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\X4J436UY\IO-link_Diag_4.jpg]This legend can be used to determine the error or warning to aid in troubleshooting
Each IO-Link Hub device fault LEDs are replicated from the actual device.
Any IO-Link hub faults will show a blinking red indicator on the Port button. Pressing this will show the faulted device on the right
Errors/Warnings from the Master Node device will have a solid red indicator. IO-Link Hub-related errors/warnings will be blinking red

IO-Link Diagnostic screen with IO-Link Hub Fault.



[bookmark: _Toc441762324][bookmark: _Toc454968866]IO-Link Maintenance – Device Parameters Setup Display
In the Maintenance section of the HMI, there is an IO-Link Maintenance screen which allows reading/writing of Parameters of All IO-Link Hubs of all IO-Link-enabled Node devices on a ProfiNet network.
The parameters for all the configured IOL hubs are stored in permanent memory in the PLC. Whenever a node is disconnected and reconnected or someone performs a Write Parameters function, data stored from that PLC memory location is written to the parameters of the target IO-Link hub device.
For initial commissioning of the ProfiNet network, all configured IO-Link devices must have Device Type assigned.  This is accomplished by placing the device CFG function block in the initial scan. This will allow a hub mismatch check to be performed and annunciate a possible wrong device replacement/installation.All possible nodes on the ProfiNet network will have an enabled button here. Red-colored buttons represent some error on that node. Pressing the node button will load the node device below and allow selection of all IO-Link hub devices

See below for more details:
[image: ]Selected Port will highlight in blue . Enable/Disable is for IO-Link Diagnostics. Disabling for a port will prevent Errors/Warnings on the IO-Link device from registering as ProfiNet faults
[image: ]

IOL Parameter write error(s) will make the target node button blink red, pressing the button will load up error details to the right of the module graphic
Device mismatches will turn this indicator background red. White=device match.

Any port with a connected device type will show the device type name in this box. If communication is lost, the indicator will blink red.



[image: ][image: ]Any discovered IO-Link  device product IDs that do not match the user-configured model type will show in red. When setup is first done, use the legend provided on the screen to set the device to the proper model type.

Actual parameter settings for IO-Link device are listed here. Use the Scroll Down and Scroll Up buttons to view next 5 or previous 5 parameters (32 total parameters possible).


[image: ]Press Either the Decimal (DEC) value or Hexadecimal (HEX) value for each parameter to input new values, Clicking Enter on the number display when complete.
When the Enter key is pressed for numeric entry the parameters are saved to the PLC. If it is connected, a 10 second timer begins additional edits can be made, to reset the timer.  Parameters are written to the device when the timer expires, the device is navigated away from, or the write Parameters Push Button is pressed.
If an Error occurred during a parameter write the error information is displayed here:


[bookmark: _Toc441762325][bookmark: _Toc454968867]IO-Link Pressure Switch Devices
Modifying Set points
When modifying the setpoint of a Balluff pressure switch, the pressure switch accepts the parameter in bar, with a device multiplier.  The operator may not know the conversion to the unit type commonly used.  On the maintenance screen when a pressure switch device is selected the Pressure Sw. Setpoint Edit button is available.
[image: cid:image002.jpg@01D1CBC9.263B71B0]
[image: C:\Users\Richard.Okerhjelm\Desktop\IMG_0848.JPG]
This window converts the current parameter value into the current unit type.  When a change is to be made the operator will place a new value in the input box, the parameter value is calculated in the display box.  Transferring from the window to the parameter list is done with the copy to push button.


Graphics Display
The Balluff pressure switch IO-Link device has a gauge window that can be added as an overlay window on any base HMI screen. For each pressure switch used on the system, a new duplicated gauge window must be created.
[image: ]
For each new pressure switch gauge needed, window screen 32500 can be copied and pasted to new window screens (see next page):

After the copy/paste of the 32500 window screen, a new window dialog box appears. Adjust the Screen No. to any unused screen number and click OK. The resulting window screen can now be used on a target base screen




[image: ][image: C:\Users\RICHAR~1.OKE\AppData\Local\Temp\SNAGHTML20e5912.PNG]

After Copying the Pressure Device window, use the Device Batch Edit top change HMI variables to the new system label.
Indicates Max. Pressure 
Rating of device. 



Equals SP2(or device maximum)
(rP2 = SP2-1)
Change LIMIT to SETPOINT
)[image: ]
Change LIMIT to SETPOINT
vice

[image: ]Indicates Min. Pressure 
Rating of device. 
[image: ]vice
Equals Actual Pressure from Transducer. HMI to display converted value based on Units.[image: ].
HMI to display vice
Equals SP1
(rP1 = SP1-1)
Change LIMIT to SETPOINT

[image: ]vice


BAR Color designations:
RED:		Less than SP1
YELLOW:	Between SP1 and (((SP2-SP1)x.05)+SP1)
GREEN:	Between  and (((SP2-SP1)x.05)+SP1) (SP2-((SP2-SP1)x.05))
YELLOW:	Between (SP2-((SP2-SP1)x.05)) and SP2
RED:		Greater than SP2

[bookmark: _Toc454968868]RFID Editing Screen
The RFID screen provides a manual interface to the RFID system installed
RFID systems are installed as a user library, the user library contains a program and function block for reading and writing to multiple antennas on a RFID controller.
The HMI Interface is a standard screen with HMI Interface function block.  The program included in the user library already interfaces the HMI driven manual components with the standard RFID function block
Up to 16 antennas can be managed by the screen, function block and labels provided with MELPT 
Writing to the RF tag is a password protected function
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Figure-RFID Editing Screen
	#
	Description
	Object
	Details

	1
	Antenna
Number
	Word Comment Display:
GOTRFID.SelectedAntennaNumber
Comment Displayed is $$+50
Comment File:125
	
1-16 

	2
	Operation
Status
Indicator
	Word Comment Display:
GOTRFID.SelectedStatus
		Value
	Graphic

	None
	[image: ]

	1
	[image: ]

	2
	[image: ]

	3
	[image: ]

	4
	[image: ]

	5
	[image: ]




	3
	Antenna
Status
	Bit Lamp:
GOTRFID.CHReady
		State
	Graphic

	Off
	[image: ]

	On
	[image: ]




	4
	Tag
Present
	Word Lamp:
31  ==  GOTRFID.RFIDErrorCommentNumber
GOTRFID.TagPresent
		State
	Graphic

	None
	[image: ]

	31  ==  GOTRFID.RFIDErrorCommentNumber
	[image: ]

	GOTRFID.TagPresent==0
	[image: ]

	GOTRFID.TagPresent==1
	[image: ]




	5
	RFID
Alarming
	Advanced User Alarm Display(GOTRFID.RFIDErrorCommentNumber)
	COPY to USB button Executes Screen script that will copy alarms to 
E:\backup\Balluff.CSV
Or
E:\backup\OMRON.CSV
Based off value contained within
PLC logic needs to place a value in
GOTRFID.RFIDErrorCommentNumber

	6
	Antenna Selection PB
	Word Switch:
	Numeric Input limited to the maximum number of antenna

	7
	One Byte
Write
Address
And Data
	Accessible when GB65101 and GOTRFID.WriteCondTrue are TRUE
Address: Numeric Input
GOTRFID.WriteStartAddress
Limited to 0<=$W<=GOTRFID.TagSizeBytes


	

	8
	16 Byte
Start
Address
And Data
	Numeric Input:
GOTRFID.StartAddress
Limited to 0<=$W<=GOTRFID.TagSizeBytes

	

	9 
	RFID Read PB
	Bit Momentary:
GOTRFID.ManualRead_PB
	GOTRFID.ReadCondTrue must be TRUE

	10
	Address Change
PB
	Word Switch:
GOTRFID.StartAddress
	Adds or Subtracts 16 to the Starting Address

	11
	RFID Write PB
	Bit Momentary:
GOTRFID.ManualWrite16_PB
	GOTRFID.WriteCondTrue and GB65101 must be TRUE

	12
	Bit Enter
	Byte:
Bit Alternate
GD64510.bit number
Enter: 
Bit Set:
GB64511

	8 individual switched alternate the bits of a byte.
Pressing the Enter Key executes a script that loads the value into GOTRFID.WriteData1Byte

	13
	Write 1-byte
 PB
	Bit Momentary:
GOTRFID.ManualWrite1_PB
	





Appenidx-Change History
Beta Review:
Review Date:8/4/2015
First Demo, basic concept explained. Reading of parameters determined unnecessary
· Profinet V1.01
Review Date 9/30/2015
Modification from 5 devices to configurable 10 devices per PLC.
Profibus Version created from this version.
Pressure transducer Process FB introduced
· Profinet V1.02
Review Date 10/30/2015
Additional logic for fault detection and annunciation.
General bug fixes, added device configured logic, so data is not lost at power down.
Removal of the Initial device file, replaced by master functions.
Device Configured determination moved to GSDML function block
Pressure Transducer FB reworked
· Profinet V1.03
a. Device Access Lock Parameter added to pressure transducer parameter list and placed 1st
b. Default Parameter property introduced when device is configured default parameters are introduced
c. Lowering Rp1/Rp2, before setting SP additional parameters to the sequence
d. Added HMI Edit Inhibit boelean and scripting to disallow editing of certain parameters
e. Memory map modified to accomadate for 4-254 byte antennas
f. Added dual setpoint pressure transducer BSP008A
g. Increased font size and improved legend for diagnostics
h. General bug fixes
i. Number of Pages calculation or parameters
· Profinet V1.04
Modified Pressure Transducer function block, 
· Profinet V2.00
CFG library is shared with Profinet release
Process library is shared with Profinet release

Added Configuration function blocks for all project book devices. 
Created initial program to place configuration into data array.
Created Process Data function blocks for:
	BIP0004
	Analog
	Valve 
	BAW002F
	BOD0012
	Smartlights
Revised network maintenance function blocks into single function block per master. 
Revised HMI and parameter write function blocks for efficiency.
Standardized HMI FB between packages
HMI package migrated to GOT 2000

· Profinet V2.01 (7/26/2016)
Ultrasonic sensors were using an incorrect device type value.  They are now type 8(.b3)
· Profinet V2.02 (8/10/2016)
· BNI0041 process data function block was improperly scaled
· RFID FB had not antenna faulted added to antenna ready status
[image: Mitsubishi_Electric_Logo_72dpi_GIF]144 MEAU – Engineering Group


image81.png
Balluff_Laser_Process
Balluff_BOD0012_ProcessData

TRUE— EN ENO ;,

4—— i_wMasterPort 060K -
TRUE— o_bEm -
TRUE—| o_uEND -

ioldb[2]—| ©_uOutpulToSensor —W1287

o_uDistanceValue_mm -
o_bSwichPoitiReached -
o_bSwichPoin2Reached -
o_bSwichPoin3Reached -
o_bSwichPoiniReached -

‘o_bSensorError





image82.png
Balluff_Valve16_ProcessData_1

Ball

Valve16_ProcessData

alve_01_Coil A

alve_02_Coil A

alve_03_Coil A

alve_04_Coil A

alve_05_Coil A

alve_06_Coil A

alve_07 Coil A

alve_08_Coil A

alve_01_Coil

alve_02_Coil

alve_03_Coil

alve_04_Coil.

alve_05_Coil

alve_06_Coil

alve 07

w'o/nlnlnnls!s

alve_08_Coil,

Output





image83.png
Balluff_Valve24_ProcessData_1

Balluf_Valve24_ProcessData
Valve_01_Coil_A Output

Valve_04_Coi
Valve_05_(
Valve_06_
Valve_07_
Valve_08_
Valve_09_(
Valve_10_
Valve_11_
Valve_12_
Valve_01_
Valve_02_(
Valve_03_(
Valve_04_(
Valve_05_(
06_
0;
08_
09_

Valve_(
Valve_07_
Valve_(
Valve_(
Valve_10_
Valve_11_
Valve_12_

99999999999999999999
Dalnsahh s h s> 55





image84.png
RFIDIF_Balluff Mod_1_Ant_1

TRUE— EN
StartinglnputRegister_Ant01, W1880—|
254—

ModuleFieldbusOK. M60063—

RFIDData[1] ReadPermission, ZR124500.6 —|
RFIDData[1] ReadCmd, ZR124500 7—
RFIDData[1] WritePermission, ZR124500 8 —
RFIDData[1] WriteCmd, ZR124500.9—|

GOTRFID TagSizeBytes. ZR123006 —
RFIDData[1] StartAddress, ZR124514 —
RFIDData[1] Length, ZR124513—
WiiteDataStart_Ant01. ZR100000—

9!

©0_bOK
0_bERR -
o_uEND -

©o_uOutputStariReg ’—Sﬂmngﬂulpulﬂegsiel An01. W1080

‘o_wTotalOpNumber ’E
©_bAntennaReady |—RFIDData(1] RFIDCHReady. ZR1245000
©_bTagPresent | —RFIDDta[1] TagPresent ZR1245005
©_bReadComplete —RFIDData(1] ReadComplste, ZR1245003
o-bWiteComplee | —RFDDatal1]WrieComplete 271245004
uEroiCode [—RFIDData(1] ErrorCode, ZR124512
0_bFaulmd | —RFIDDsta[1] ContollerFault ZRT24500A
©_bFaultTimeout —RFIDData{1] TmeOuFaul ZR1245008
©0_uReadDataStart |—ReadDataStart An)1. ZRT10000

‘1‘?‘

oy





image85.png
Input Pins.
Startofincoming R Information
Total Bytes data +2]

Perform Input Data evalustion
Send Antanna to Ground state
Prefequisicefor Resd
Sutomstic Resd Command
Prefequisicefor Write
Sutomstic Writs Command
SetTrus toWrite Constant
Last sccassible Tag Address
uto Raad Start Address.
Suto Writs Langen

suto Data o Write

RFIDIF_Balluff_IOLink(V_M)_2K)

(uinputstarties
wByrespersntenna
[

| bFauneser

| bResacond
[EES———
[E——
[ES——

| bTszCisaroperation
uLaseTagsyte
|_uoperationstarada.

| operationtenztneytes
|_unwriteatsstart

oeor]
oo

o_utri)
o_uoutpurstartieg|
o_wCurrentopNumber|
o wTotaiOptumber

o bantennazas|

o bagprasen]

o _besdComplete

o bwritecomplets|

o _utrrorcoce|
o_brauitemd|

o _baultTimeou]

o unhesdDstastan]

Startof Outgoing RF Information
Currant Oparation Cycle

Operation LengthBytes Per Operation
sntanna Resdy

TagPrasent

Read Complate

Write Complete

ErrorCade

RFID Controler Faulted

RFID Controler No Razponse
suto Resd Data




image86.emf
Read -  Tag Present

EN

i_bReadCond

i_bAutoReadCmd

o_bReadComplete

i_uInputStartRegHxx81 Hxx83 Hxx87 Hxx81

o_uOutputStartReg 0 H80 H181 H80

o_bAntennaReady

o_unAutoReadData 0 "Data" 0


Microsoft_Excel_Worksheet2.xlsx
Sheet1

		Read -  Tag Present

		EN



		i_bReadCond



		i_bAutoReadCmd



		o_bReadComplete



		i_uInputStartReg		Hxx81												Hxx83				Hxx87								Hxx81



		o_uOutputStartReg		0				H80				H181												H80



		o_bAntennaReady



		o_unAutoReadData		0																"Data"														0






image87.emf
i_bWriteCond

i_bAutoWriteCmd

o_bWriteComplete

i_uInputStartRegHxx81 HxxA3 HxxA7 Hxx81

OutputStartReg 0 H80 H281 HxxC1 H80

o_bAntennaReady


Microsoft_Excel_Worksheet3.xlsx
Sheet1

		Write -  Tag Present						process repeats # of times specified for automatic

		FB_EN



		i_bWriteCond



		i_bAutoWriteCmd



		o_bWriteComplete



		i_uInputStartReg		Hxx81												HxxA3								HxxA7								Hxx81



		OutputStartReg		0				H80				H281								HxxC1								H80



		o_bAntennaReady






image88.emf
i_bReadCond

i_bAutoReadCmd

i_uAutoReadLengthBytes

o_bERR

(Error Flag)

o_uErrID H120

(Error Code)

When operation completes with error

0


Microsoft_Excel_Worksheet4.xlsx
Sheet1

				When operation completes with error



				i_bReadCond



				i_bAutoReadCmd



				i_uAutoReadLengthBytes		0



				o_bERR

				(Error Flag)

				o_uErrID						H120

				(Error Code)










image89.png
Input Pins

Total Number of Antannas
HMReadPe

HMI Wiite 16 bytes P8
Hulwrite 1P

Scraen active

Lbytescare ddress
18yteWrieData

Data Structure Antanna 1
Data Structure Antanna 2
Data Structure Antanna 3
Data Structure Antanna ¢
Data Structure Antanna s
Data Structure Antanna &
Data Structure Antanna 7
Data Structure Antanna 8
Data Structure Antanna s
Data Structure Antanna 10
Data Structurs Antenna 11
Data Structure Antenna 12
Data Structurs Antenna 13
Data Structure Antanna 14
Data Structure Antenna 15
Data Structure Antanna 15
HMI Commant Number
Selectad Antenns

16 8yte Address.
Maximum Numbrof Bytes
Manual FFID Data

MELPT_APP_RFIDGOT

[(Ere— oeor]
| oResa re oot
[ bwrite1s pe o_utr)
[ bwiite1 ps o bOnLastantenns
| bRrDscreznctive o pOnLaztadaress|
|_utbprestarcadaress o _beadCondTrue|
[_ueaiewriceaca o bwritecondTrue]
| scariopata 1 o psgpresen]
{_suariooaTA 2 o_bchannelresdy|
| suariooaTA S o brianuairesd|
_starioDaTA & PST——
| swriopata s o_uManuaistareadress|
| sariooaTa 6 o_uManuaitengsn|
| ssriopata 7 o _urrDstan]
| sriopata 5 Jp——
_suarioDaTA S

(_stariDDATA 10
(_staFioDATA 11
(_sariDDATA 12
(_sariDDATA 13
(_sariDDATA 16
(_stariDDATA 15
(i stariDDATA 16
o _umiCommentiumbar

o _uselzctedantenns [RRR—
o_ut6byrestartadaress. fo_ul6bytestartadaress|
o uTsgaxdye io_uTagadyze|
o unttanuslMIRFDDst . io unbanusAmEFIDDsts)

HM Cursor Control
HMI Cursor Control

HMI Read Permission

HM Write Permission
TagPrasentfor Selected Antenna
Channel Ready forSelacted Antenna
Manual Read Request o Antenna
Manual Write Reques to Antenna
Manuallocstion start address
ManualLength

R statusfor selsctad antenna
Error Cod for sl antenna

HMI Commant Number
Selectad Antenns

16 8yte Address.

Maximum Numbar o Bytes
Manual FFID Data




image90.emf
EN

(Execute Command)

ENO

(Execute Status)

o_bOK

(Complete without Error)

o_bERR

(Error Flag)

o_uErrID 0H

(Error Code)

When operation completes without error


Microsoft_Excel_Worksheet5.xlsx
Sheet1

				When operation completes without error



				EN

				(Execute Command)

				ENO

				(Execute Status)

				o_bOK

				(Complete without Error)

				o_bERR

				(Error Flag)

				o_uErrID						0H

				(Error Code)






image91.emf
EN

(Execute Command)

ENO

(Execute Status)

o_bOK

(Complete without Error)

o_bERR

(Error Flag)

o_uErrID H101

(Error Code)

When operation completes with error


Microsoft_Excel_Worksheet6.xlsx
Sheet1

				When operation completes with error



				EN

				(Execute Command)

				ENO

				(Execute Status)

				o_bOK

				(Complete without Error)

				o_bERR

				(Error Flag)

				o_uErrID						H101

				(Error Code)






image92.png
/Project Y Screen )

“This setting s effective for al scrpts.

[2][%]

No. _|symbol Name
1| HuL_number 1
2] Host_Number o
3|Profinet\Enabled [b:M500]
4|profibus_Enabled [b:ms01]
5|10Lnk_Screenactive [b:w600]
6| profibus_screenactve [b:M601]
7|Profiet_screenactve [b:M602]
8| profinet_commentindex 2
o] profibus_commentindex 2
10|
11]
1|
13|
14]
15|
16 -





image93.png
0 |NOT CONFIGURED




image94.png




image95.png
0 | MAINTENANCE




image96.png
50K, WAS MAINTAINED




image97.png
0| DEFECTIVE




image98.png
[07| 0K, WAS DEFECTIVE




image99.png
[ D1 SCONNECTED




image100.png
[B 0k, WAS DISCONNECTED




image101.png
G DEACT IVATED




image102.png
0 0K, WAS DEACTIVATED




image103.png




image104.png
IATION ABCDEFGHI.
- o vooe | HoE | ORK PROF INET Pt e | vz
D IAGNOST I c 10N ABCDEFGH | JKLMNOPORSTUVI i o
Power OFf Condition 1 02/26/16 13:30:04
(OCCURRED COMMENT .

02/26/16 13:30 WAL fAiddress Check Falls
02/26/76 13:30 WA Tile encrypted not found

02/26/16 13:30_f t
ﬁ‘ ﬁ‘ ’m‘ 05/26/18 13:30 Error Syoten UPDATE
DEVICE NOMBER 1
NODE
STATION STATUS [ wwmec | SELECT
+
HANUFACTURER 1D E240 ORDER NUMBER BNIODSR
MAC ADDRESS 00:00:12:34:EF:55 DEVICE NAME Balluff 10 SELECT
1P-ADDRESS 192.168.001.001 Profinet Unknow Location 000 -
SUBNET MASK | 255.255.255.000 Profinet Unknom Manufacturer 000 AT
GATEWAY 192.168.001.254
SLOT MUMBER 1 RESET
WIULE 1DENT MM 0 0 STATUS
SUBSLOT NUMBER 1
SUBMODULE IDENT MW 0 0
T AT R T ———
PROWPT 1 02/26/16 13:30:04
MAIN | DiscosTIC [ CCLINK IE

LAYOUT

FIELDBUS  [GAREL
Pl CCLNC | PROEICUS RSV DiaguosTIC
PITENSIN  REPEATER





image105.png
FIELDBUS
DETAILED
DIAGNGSTIC

10-LINK
DIAGNGSTIC

I0-LINK RFID
MAINTENANCE | EDITING

Las PROFIBUS
‘ i | e





image106.png
PROFIBUS 10-LINK I0-LINK RFID

C2aT LAYOUT DIAGNOSTIC |MAINTENANGE |  EDITING





image107.png




image108.png




image109.png
PROFINET RUN




image110.png




image111.png




image112.png
NOT CONF | GURED





image113.png




image114.png
0K, WAS MAINTAINED|





image115.png
MAINTENANCE





image3.png




image116.png
OK, WAS DEFECTIVE





image117.png
DEFECTIVE





image118.png
0K, WAS DISCONNECT)





image119.png
DISCONNECTED





image120.png
0K, WAS DEACTIVATE|





image121.png
DEACT IVATED





image122.png
DEVICE ERROR




image123.jpeg
PROMPT 1

MAIN ‘DIAHDSTIC

[STATION MELPT_DEMOD
10-LINK peaiFiso ation 11/12/2015
ELPT U -
DIAGNOSTIC [iES"™ Ml S s oo soes| | 1935758
11/12/15 18

Master Fault,
Pin 4/2 Short Ci
oy





image124.jpeg
PROMPT 1

MAIN ‘DIAHDSTIC

[STATION MELPT_DEMOD
10-LINK peaiFiso ation 11/12/2015
ELPT U :
DIAGNOSTIC [i5S"™ Bl S s oo aoes| | 93968
1/12/15 18

Master Fault,
Pin 4/2 Short Ci
oy





image125.png




image4.png




image1250.png




image126.jpeg
NO CYCLE

[0-LINK

PROFINET
LAYOUT

PARAMETER

RESET ERROR

6.BNIQB3A P
7.E1P00
8.BANGOCF
9.BODOG 1
10.ELIS004

10-1 INK REID
DIAGNOSTIC EDITING





image127.png




image128.jpeg
wee | T0-LINK
COPLETED| MATNTENANCE

PARAMETER

RESET ERROR

PROFINET 10-1 INK RFID
LAYOUT DIAGNOSTIC EDITING





image129.jpeg
y

WITE
AN TER





image130.jpeg
.\H i

| (e

a0 |
GBI

|\Pressure SW @-1@ bar
MR ) | ERRE e SR e R VAR e o) 7




image131.png
Out 1]0ut 2

T e
1 a456.010

3456.000| _  sot
I Point 1
I— 3456.000

3455.000 [y

[bar |





image132.png
Sweenproperty ¢ I RAITRGERA SN g A%y =)
Y i Y oy vindon A s Y g indon Y S

Sereeno. 32501
Screen Name: Baluff_PressueSitch Gauge

Sereen Type: Window Screen

Detalled Descition PS5 Zone 25t

Secuiy:

[]Use screen color: Eatter:
Pelter Color
Background Color

[7] Switch Station No.

[T Switch bufer memory urit No.

] Display key window cbiects when using tis screen s an verlsp window





image133.png
H

Dekte.

Common setings (excluding setingsof each screen.)

SowTet: (A Sowt = DY
oo e -
B0 B0
OLnkPrssaeSutcn Ot OLnkPrssaeSutcn Ot
OLrkPresareSwicht UnkType | 10LikPresaeSwich UntType

PressureSwich1 CumentPressure0LinkPressureSwich CumertPressureValue.
ressureSwich1 DeviceMaximump | I0LinkPressureSwitch DeviosMaximumPressure
ressure Swich 1.DeviceMinimumPi| 10Link=PressureSwtch DeviceMinimumPressure.
1OLinkPressureSwich HighLimit 1OLinkPressureSwich HighLimit
LinkPressureSwich1 HighlmtWa| _10Link~PressureSwitch HighLimitWam





image5.png




image134.emf

image1340.emf

image135.png
02/18/16

ATION STR-0500 SCREEN"ST:"
NO CYCLE | NO MODE | HOVE | iR RFIDG %muw Station & o

(LA, EDITIN o beLor v - 0B14:11
[ ANENAE | READCOWPLETE |  AMIENVAREADY | TAG PREGENT |
(OCCURRED FAULT MESSAGE. RESTO
i
| @Eii‘
!
ot | ] START ADDRESS 32 i
START ADDR. | DEC [ HEX isCI1[ BINARY |[ADDR. [ DEC [HEX ascl I BINARY
DEc_ WX asoll || 32 [[ 72| 48 | H [prootooo]| 40 [ s2|[52 [ R [p1010010 EB
‘ 0 0 33 [[ 6945 [[ € [proootor|| 41 [ 76 4c | L fprootico
BYIE : 34 [[ 76 ][4c [ L [proo11oof| 42 [ es{ 44 | o [proooioof - ADDRESS +
0o ofofojololfo]fss [ ec [ Jproorioo]| 4 [ o o | [pooooooo
re e aa 20 e Te]fer [0 [proonii][ 4 [ of o[ [pooooooo]| aporess -
ENTER 37 [[32]20 [ [potoooool| 45 [ of of fpoooooco
re— 38 [[ 8757 [[w [protorri|| 46 | of o {poooocoof - wRiTE
1-BYTE 39 [ 794 [[o [proortti|| 47 [ of of fpoooooco

RFID PLC HARDWIRE o
HAIN ‘ DITING [T ‘ 1/0 AOON ‘ < ‘





image136.png




image137.png
FAULTED




image138.png




image139.png




image140.png




image141.png




image142.png




image6.jpeg




image143.png




image144.png




image145.png




image146.png




image147.png
TAG PRESENT




image7.png




image8.png




image9.png




image10.jpeg




image10.png




image11.png
User Library

Change Password





image12.png
Import Library to Project

Library Fie:

M

Library fame:

Browse,

e e

Lok [ 1] User Litaries | «BckE
B |name 2 s
55
A - 57
T Mwso et 57572
B eromeriomepn g w5

Deskiop

Lieaes
A
Conputer

A

Network

File name: Fa1100.5ul - Dpen

i,

Files of ype: User Liran(.sul) < Cancel





image13.png




image14.png




image15.png
New Configuration

Conliguration DemoFroject

Description This is my demo projecct





image16.png
Active Configuiation  DemoProject

Configuration Path:  C:\ProgramData'Melsoft\GX Carfigurator PN 1.03\Config\DemaPraiect

Avsible Configuations ~ Crested  Modified  Descrption
o configh 18082015 17.07.2015  Desciption Configuration configh
#h Demo. 18.06.2015  13.08.2015  Description Configuration configh!

Thisis my

Storage.

Duplicate
Beneme

Delete

JaE

Fropetes

) [

Close





image17.png




image18.png
‘Add New MELPN

Name 1P SubMNetwork Mask Mac Address

VEPNTWa T
Local Network Adapters
oo tone: [ B Commecion BT -
WCAdhs HECDTEASODF 1P adess 0000 ¥
S Deomesed i
asemt ] Coniured NETPNIFG
Deteced VETPNIFIG e e of the METPNTF-Q's
i Saet o o
METPN1FW-Q List:

“Manual"tab or un an autodetection.

MEIPNIFW-Q
1P Address: 0.0.0.0
Name:

Mac Address:  00.00:00:00:00:00

Bk | [ Connection Test





image19.png




image20.png




image21.png
brary Network Devices ltems Help

29 D H WnE &

Descri
a8
1F
% Description (DEMO)

&8 MELPNIFW-Q Configuration

&0 MEIPNLFW-Q: PROFINET 192:168.001.003
74" CHL: PROFINET 10-Controller

WOE s
53 Devics Libay | W6 Network Detecton
8 Network





image22.png




image23.png
Devices on the Network.

Number of Nodes on the Netwark:

Name [P Address Tope MACAddess  Addressing Mode
olnk001 192168001.020  BNI PNTS081052015 001931:31:2488 DCP





image24.png
Devices on the Network.

Number of Nodes on the Network: | 1

Name [P Address Tope

MAC Address

Addressing Mode

[7] Scanning:

MAC Address: 001331:31:2588

BNIPNT 5081052015

Device Type:

Name
iolnka0

Pemanert Name.

GSDML Presence.

o The GSDML file

conesponding to the device
is present in the device
oray.

Scanring stopped

Addessing

Addressing Mode: [DEP ~
DHCP Basedon | VAL Address

Clet dentife:

1P Addess w2 18 12

SubNetwokMask: 255 - 255 . 255 . 0
Galewsy Paddess 0 . 0 . 0 . 0

Apply

Pt

Flequest Status

Blrking Test

Device Blirking

Status
Start netwark detestion faled. Status = 32
Start network detestion faled. Status = 32
Network detection eror. Status =5
Network detection eror, Status =5





image25.png




image26.png
WOR s

9 Devio Lbiay

% Notwork Detecton

B





image27.png
brary Network Deuices ems Help

20O HWER S

ED ¢ |

5% Description (DEMO)
&) MEIPNIFW-Q Configuration
- MELPNIFW-Q: PROFINET 192168.001.003
4" CH1: PROFINET 10-Controller

63 Devio Livay [ etwork Deteston

=& Device Library
=810
58 Balluff
BNIPNT-508-105-2015
558 Ident Systems
558 Balluff RFID

8IS V-6108-048

=74 MELPNIFW-Q
4 TCP/P: 192168001003 mitsubishi-ql2dccpu-v
[020] Device Name: iolink001 BNI PNT-508-105-Z015





image28.png
BNI PNT-508-105-2015

General Corfiguration | Modue Corfiguration

Device Designation

Name: TOLINKOOT

Comment:  10-Link for industral ethemet; PROFINET [0-Device.





image29.png
8 28

BNI PNT-508-105-2015

=74 MELPNIFW-Q
4 TCP/P: 192168001003 mitsubisi-ql2dccpu-v
1020] Device Name: bripniSU8L052015. BNIPNT-508-105-2015

General Configuration

10-Link for industrial ethemet; PROFINET 10-Device.





image30.png
BNI PNT-508-105-2015 %[ Module Configuration L=
General Configuration | Module Corfiguration | Parameters | Connection Infomation | 1/0 Data | GSDML Fie | Parameters | infomation
Avaiable Modles: (] Dplay Order Number — Corfgured Modes: ) ) (#) % P . =
o e e #iGlobal settings
E3000 BN PNT-508-105.2015. " Gibal dagnosss enstle
EENE ~ Low sensorundervotage detecion  Repatt
02 ~ Low sctustorundervotage detecion  Repart L
003 = Sensor short circuit on ouput detection Report T
004 Standard O “4Port functions
005 Stancerd 10 F = Functon Port 0P 4 NOimput
B 006 Standerd 11O = Function Pott 1Pin 4 NOinput
007 Stancerd 10 = Functon Port 2P 4 NOimput
008 Standerd 1O = Functon Port 3P 4 NOimput
005 Standerd 1O = Functon Por 4 P 4 NOimput
010 fery] = Functon Port 5P 4 NOimput
01 fery] = Functon Port 6P 4 NOimput
02 ferey] = Functon Port 7P 4 NOimput
02 fery] = Functon Port 0P 2. NOimput
0 fery] = Functon Port 17 2 NOimput
015 ferey] = Functon Port 2P 2. NOimput
016 ferey] i = Functon Port 3P 2 NOimput u





image31.emf

image32.emf

image33.emf

image34.png




image35.png
Modue Corfiguration

Parameters

Connection Iformation | /0 Data

GSDHL e

[T Dispay Order Number  Confgured Modues:

IR®X

St

©o00
Do

02
03
004
s
06
007
08
009
010

Module

BNI PNT-508-1052015

BNI PNT-508:105.2015
fempty]
fempty]
fempty]
fempty]
Standard 10
Standard 10
Standard 10
Standard 1O
fempty]
fempty]
fempty]
fempty]
fempty]
fempty]
fempty]





image36.emf

image37.png




image38.png
BNI PNT-508-105-2015

General Corfiguraton | Modue Corfiguration

Parameters

Connection Information

/0 Data

GSDHL e

Avaiable Modes: ) Diplay OcerNomber  Confgured Hosies: 1) ) () (%)

10L0_32bye
1OL_VO_1/_Tbyte.
1OL_V0_2/2byte.
1OL_VO_2/4byte.
10L_VO_4/2byte.
10L_O_4/4byte.
1OL_VO_2/ 8 Byte

1OL_V/O_8/_4byte.
10L_V/0_8/_Bbyte.
10L_VO_4/32byte.
10L_V/0_32/_4byte.
10L_/O_16/16 byte.
10L_V0_24/24byte.
10L_/0_32/32byte.
Standard 10

10-Link commurication sat

10-1 ik cincrosis e /
D

Sot  Modde

©000 BNI PNT-508-105-2015

©001_ BNIPNT508-1052015





image39.png
o
ot
o2
o
o1
015
16
o7
o8
o9

5S8888

Module
10-Link commurication sate
Station diagnostc:

Perphery emor
‘Sensor supply short cicut
Display Leds.

‘Actustor shutdown pin 4
Actustor shutdown pin 2
Actuator waming pin 4

Actuator waming pin 2.

Output pn 4

Output pin 2

10-Link diagnosis ensble / isable.
fempty]

fempty]

fempty]

fempty]





image40.png




image41.png
PLC Settings =
i EEGuE —
S comer i)
Configure. Update

Output Devices (Qn-CPU > PN Controler)

Input Devices (Qn-CPU <-PN Controler)

Buffer | Words | Start | End | Buffer | Words | Start | End |
PROFINET Manage.. 118 VIOOO YITSF  [PROFINETManage..112  XIOO XIGFF
AgclicBuffer 2000 DTI0 DO |AcclicBuffer 242 DORO  D1aail
CydicOutput 2 w20 wim (yeicinput s Wi Wi

i





image42.png
Muliple CPU Scenario

B CPUInfo
StartlOno. |03
CPUtype. Qnu-CPU
PLC Pro





image43.png




image44.png
X Configurator-PN L st

Multi-CPU parameters on CPU no. 1 have been updated.





image45.png
X Configurator-PN

) Parameters on PROFINET Controller have been updated





image46.png
GX Configurator-PN ()

Parameters in PLC project: EA\Docs\ Documents\ PATTI
PROJECTS\Mitsubishi\Project 4 - Balluff 0 Link Diag\IOLink Diag Nav
Project\[OL_F8_FromRichard\20150817RCO2\MELPT_ASM_PLC_V300\Pr
ojectgd2' for CPU #1 have been updated

(=





image47.png




image48.png




image49.png
Project: DEMO

Slave No. Name Model Modules
Slot| Model Global Var. In / Global Var. Out|
[0 |BNI PNT-508-105-2015 /-
1 |BNIPNT-508-105-2015 /-
[6LV0205L 0T002Datastructn
2 foLyo_u/ 2bne S Sty
6 IStandard /0. /5
"7 IStandard 1/0 |5/
"8 IStandard 1/0 |5/
_ [—9 lStandard 1/0 F/-
20 [Pnipnt5081052015 JERIENEEOE 708 ["20"[i0-Link communication state [5LV020SL0T010DataStructIn / -
["t1fi0-Link diagnosis enable / disable |/ SLV020SLOTO1 1DtaStructOut
["12"[station diagnostic [5LV0205L0TO01 2DataStructn / -
|13 Jperiphery error [5LV0205L0T013DataStructln / -
[1a_[sensor supply short dircuit [5LV0205L0T014DataStructln / -
15 [Actuator shutdown pin 4 [5LV0205L0T015DataStructin / -
["16[Actuator shutdown pin 2 [5LV0205L0T016Datastructln / -
17 [Actuator warning pin 4 [5LV0205L0T017DataStructln / -
["t8 " [Actuator warning pin 2 [5LV0205L0T018Datastructin / -
15 Ipisplay Leds | / 51102051 0T019DataStructOut
Slot| Model [Global var. In / Global Var. Out
[0 |BNI PNT-508-105-2015 /-
1 |BNIPNT-508-105-2015 /-
T2 oL 1_abyte [5LV0405L0T002Datastructn / -
3 IStandard /0. /5
"2 |Standard 1/0. |5/
5 IStandard 1/0. |5/
6 IStandard 1/0. |5/
"7 IStandard 1/0 |5/
. [—8 lstandard 1/0 F/-
a0 lbipnts0s105 [BNI PNT-508-105-2015 5 fstandard 1/0 5
|10 }i0-Link communication state [SLV0405LOTO1 0DataStructn / -
["t1fi0-Link diagnosis enable / disable |-/ SLV040SLOTO1 1DataStructOut
["12"[station diagnostic [SLV040SLOTO1 2DataStructn / -
|13 Jperiphery error [5LV0405L0T013DataStructln / -
[1a_[sensor supply short dircuit [5LV0405L0T014DataStructin / -
15 [Actuator shutdown pin 4 [5LV0405L0T015DataStructln / -
["16[Actuator shutdown pin 2 [5LV0405L0T016DataStructln / -
17 [Actuator warning pin 4 [5LV0405L0T017DataStructln / -
["t8 " [Actuator warning pin 2 [5LV0405L0T018DataStructin / -
15 Ipisplay Leds | / 51104051 0T019DtaStructOut





image50.png
bnipnt508105z015.Module Slot 2 : SLV020SLOT002DataStructIn

Element Identifier Element Type Class Buffer MIT-Address
[SLOT002_INPUT_2_BYTES ARRAY [0..63] OF BOOL Input___|W1415.0
bnipnt508105z015.Module Slot 2 : SLV020SLOT002DataStructOut

Element Identifier Element Type Class Buffer MIT-Address
[SLoT002_oUTPUT_2_BYTES ARRAY [0..15] OF BOOL Output___|W1201.0
bnipnt508105z015.Module Slot 10 : SLV020SLOTO010DataStructIn

Element Identifier Element Type Class Buffer MIT-Address
[SLOT010_KOMMUNIKATIONSSTATUS ARRAY [0..7] OF BOOL Input___|W1419.0
[SLOT010_BIT_KOMMUNIKATIONSSTATUS ARRAY [0..7] OF BOOL Input___|W1419.0
bnipnt508105z015.Module Slot 11 : SLV020SLOTO11DataStructOut

Element Identifier Element Type Class Buffer MIT-Address
[SLOTO11_DIAGOSIS_ENABLE DISABLE ARRAY [0..7] OF BOOL Output___|W1202.0
[SLOTO11_BIT_DIAGOSIS_ENABLE DISA ARRAY [0..7] OF BOOL Output___|W1202.0
bnipnt508105z015.Module Slot 12 : SLV020SLOTO12DataStructIn

Element Identifier Element Type Class Buffer MIT-Address
[SLOTO12_STATION_DIAGNOSTIC ARRAY [0..7] OF BOOL Input___|W141A0
[SLOTO12_BIT_STATION_DIAGNOSTIC ARRAY [0..7] OF BOOL Input ___|W141A0
bnipnt508105z015.Module Slot 13 : SLV020SLOTO13DataStructIn

Element Identifier Element Type Class Buffer MIT-Address
[SLOTO13_PERIPHERY_ERROR Input___|W1418.0
|SLOTO13_BIT_PERIPHERY_ERROR Input ___|W1418.0
bnipnt508105z015.Module Slot 14 : SLV020SLOT014DataStructIn

Element Identifier Element Type Class Buffer MIT-Address
[SLOTO14_SENSOR_SUPPLY_SHORT_CIRC ARRAY [0..7] OF BOOL Input ___|W141C.0

|SLOTO14_BIT_SENSOR_SUPPLY_SHORT.

ARRAY [0..7] OF BOOL.

widic.o





image51.png
Slave No.

Name

Model

Modules
Slot| Model Global Var. In / Global Var. Out|
0 __|BNI PNT-508-105-2015 F7-

[BNT PNT-508-105-2015

-

1
2
B

o_10_s/_2 byte

[SLV0205L0T002Datastuctn /
[SLV0205L0T002DataStructOut

|Standard /0

-





image52.png
bnipnt508105z015.Module Slot 2 : SLV020SLOT002DataStructIn

Element Identifier

Element Type Class Buffer MIT-Address
[SLOT002_INPUT_2_BYTES ARRAY [0..63] OF BOOL Input___|W1415.0
bnipnt508105z015.Module Slot 2 : SLV020SLOT002DataStructOut
Element Identifier Element Type Class Buffer MIT-Address

[SLOT002_OUTPUT_2_BYTES

ARRAY [0..15] OF BOOL

[Wi201.0





image53.png
Naigsten i daSipuo s ]
Urer oy | Qo obol e | Deta Tope ot Devee .
= 1 VAR GLOBAL ~[OLDE _|iOL DB(1.20) [Detal Setng [Deta Settng 0
Ao@lfte s 2l .
<ALL> | | structure Device setting +
- Balluff OL_CFG_v200 06/24/2016 . =
3L Balluff 0L ProcessData 1200 6/21/2016 (| stuctre array 10LDB 0L DB{20])
2L} PN_accessory v120 06/12/2016 | o=
: 24200 < "~ . Label Name. Deta Type. Device Addess | |
3 L PILIOLisg 2 <hs prvors 067212015 ] En = Vo Sgned] [ZR300000 w12 300000
& Progrem || @ DBCorfiued Word[Sgned] [ZR30000T—[ahWi2 20001
{8 Global Label H ] [FDLNumber [Word[Signed] [ZR300002__[zMW12.300002
@ 10108 | -= [ [Word[Signed] [ZRa00003_[%Vi12.300003
@ FB/FUN n 1= MasterDisgnosticGraphic Word[Signed] [ZR300004__[%MW12.300004 |
{83 Structured Data Types . o WesterMatenanceGraphil Word|Sined] [ZR300005_[wMw 12300005
-} PROFINET_IO_MEIPNIFW_Q. . o [SfCorfigured [WordSigned) [ZR300006 [ 12300006
& Progam . o [PreviousCommState [ WordlSigned] [ZR300007 __[w 12300007
&) Glosel Lbel . o DeviceMismatch [WordlSigned] [ZR300008 [ 12300008
o . e [BadParameter [WordlSigned] [ZR300005 [ 12300008
@ H NotComnected [Word[Signed] [ZR300010__[zMW12.300010
{89 Structured Data Types n 02 CommSteteDeta [Word[Unsigned)/Bt Sting 1651 [ZR30001T__[zMW12.300011
=+ RFID.Balluff 8IS 1303 . o [ActuatorShtDownPraDal Wordlnsicnedl/Bt Stinal 16681 ZR3000T2 TaMWT230001Z ~
{8 Program ] us g 2]
) Global Label H | b Stuctre Aray Offet vake
& FB/FUN H Pt
{85 Structured Data Types H 19 Word Device:
il it =]
H ==





image54.png
[3 Parameter Seting i/

#LC e |PLCSystem |PLC R |PLCRAS |goot e [program [sc  BEiEe /0 Assgment |tk CPU Settng |uln Ethemet prt Settng |

Latch () [ Latch (1) | Latch (2) | Latch (@)
LD | Lath @) | Lath @) | 12D ) | ol Device et | Local Device End

g

InputRelay.
OutputRelay.
Internal Relay.
LatchRelay.
Lk Relay.
Annundiator
Link Specil
Edge Relay.
StepRelay.
Timer
Retentive Timer
Counter
DataRegiter.
Link Regiter
Link specil

Zo00] x|

z”;immmi;i”sg

n|2|z|o]nlal-|o|<|4] ||~ |=|<|< §
s[5]5[s(5]s]5]5]s]5]5]5 (55 )55

The total number of device points i up to 40K words.
Device Totel 58 KWords | Jien(s) : Able to cea the vae by usingltch der.

Latch(2) : Unable to dear the value by using latch dear. Clearing will be executed by program.
U= 17:2 KWords  Scan time is extended by the latch range setting (indudingL).
If the latch is necessary, please set the required minimum latch range.
Bit Device. S K- When using the local devices, please do the file setting at PLC file setting parameter.
Fie Register Extznded Settng
Capacity [ 7 kpoints
Folowing seting are avalable
Device | Lateh (1) | Latch (1) | Lateh (2) | |Latch () | |Device No. | |Deviee No, | when select Use th folwing fie”
Sym- 1D9: | points Start End Start End Start End nﬂ:r:qslﬁﬂ;ﬂ(';r;f,:cﬂ:sem.
FleRegster [ZRE)[ 10| 32 2s0000] _331775(2R0 [Ras775 | -Grange ofletch(@ of fe regster.
ExtendedData | D 10| ok | | register/expanded Ik register of a part
Extendedlink | W [16] 6ok | woo0| e o [WEFFE ] of e regser area.
Indesing Setting for Device Latch Interval Settng
= Wihen tim setting s selected, latch by
=y (SCLT END processing after the specified time
 Usez ms (1to 2000ms) has passed.
G uezz @ perscan

it ndon... | rotidowrreven Aot v hssoment | ettt | crect | [ e ] comd





image55.png
MELPT_APP_ProfiNetDiag

TRUE—EN.
VPN_MGMT_INPUTS — s
VPN_ACYCLIC_DIAG_INPUTS.I0D_ADV_STS, D11578-1641— i
SD397— it

N_ACYCLIC_DIAG_INPUTS ADV_DIAG_ERR_CODE, D11300—

SM403— ik
#5s— it

MB00—

ProfinetDiag ActivateDeacivate_PB, B3202— ik

ProfinetDiag ResetStatus, B8204 — ik

=
w500
F
o,s-m,mnomns ’—lvPN MGMT Outputs
bLinkOK | —ProfineiDiag HosiOK. 83200
lSET T g3
o_bSlaveErior 1043

o_bMasterErtor | —M1039
‘o_bDeactivatedNodes —ProfinetDiag DeactivatedNo:

%E%g




image56.png
Input Pins

MELPT_APP_ProfinetDiag

Profinet Module nputs —|
Profinet Node Health
sp387/503%8.

Profinet Module Eror Code
Start Command Pulze

Mute Time

Scraanactive ProfinstDiag
FlldbusDiag Activate Button
ResatStatus HMI P2

upsstesic —|
HMlSelactad ode |

T —
[EESe—.

| _ucrustaawors
|_uagvancedDiagrrorcode.
[E——

| staruptuceTime

| bDiagscreenactive
[E—

| bResarsratusotselactediode

io_bupdstescreen
o_wmselscteanoce.

—oor]
oot

o_utr)
o_stPN_MGMTOutputs|
o ptinkox|

o _bstavewsrning

o pstaveerror
Prstam——

o bDeactivatzandes|
o bDeactivatzdodaindicatar]
e——

o _uselsctaderrorCode|
o _uselscredstarus]

o uModulsErrorCode|

o _whirstodetumber
o _wlssthodeNumber|
S

o bOnLastoce]

o uMsnufscrurerio]

o usio

o ustorstatus|
T

o _usussia]
ousunsiarstatu]

o asussiatiens]

o uChannaistatus|
PEr—
e ——

o uChanneiDstsFormst|
o _uChannsterror

o _ubctendedChanmlerror|
p—

o uMscagires
Je—
o_uGatewayadaress|
——

o uOrdertiumsar]

o bUpdatescreen|

o _wHMslsctedNoce]

Profinet Module Outputs
HostoK

Stave Warning Message
Siave Error Messaze
MasterModuls Error

Latehed Descrivated nodss
Selacted Node i Deactivatad
Array of Noda status.
Selactad Error Code
Selactadstatis

Module Eror Code

FirstNode Numbar

Last Nods Number

Cursor Control

Cursor Control

Selactad Node Manufacturer 1D
Selictad Node Siot Number
Selictad NodeSlotstatus.
Selactad Node Siotldent
Selictad Node SubStot Numbar
Selactad Nod SubsiotStatus.
Selactad Node SubSiot Ident
Chanml status

Chsnnel Number
ChanmelType

Channel Data Format
ChanmalError

Extandad Channel Error
Device Name.

Mac Address

1P sdress of device
Gatewsy ddress
Subnetiasc
OrderNumber of Davice
updatesic

HMISelactad Nods




image57.emf
i_bPN_StartCMD

o_stPN_MGMTOutputs.IOC_Start_Stop

i_stPN_MGMTInputs.IOC_STS_STARTED

o_bLinkOK

i_tStartupMuteTime


Microsoft_Excel_Worksheet1.xlsx
Sheet1

										i_tStartupMuteTime

				i_bPN_StartCMD



				o_stPN_MGMTOutputs.IOC_Start_Stop



				i_stPN_MGMTInputs.IOC_STS_STARTED



				o_bLinkOK




































image58.png




image59.png
10 Link




image580.png




image590.png
10 Link




image60.png
BALLUFF_BSPO0BA_1

BALLUFF_BSPO0SA
TRUE— EN ENO

32060 DiagGraphicNumber FB_OK ’E

2 DeviceNumber FB_ERR -

2 DefaultUnitType FB_ErD -
00— DefaultSP1 10LinkDeviceCFG (—I0LDe

90— DefaultSP2
"Pressure SW 0-10 bar 25P" — DeviceDescription





image61.png
Balluff_PN_BNI005H_1

Balluff_PN_BNIOOSH
1—— i_uPNCPUNumber o_bConfigured
60— i_wNodeNumber o_stiOLDB
ProfinetDiag NodeStatus, ZR121622-1749— i_unStatusAray o_wDiagnosticsEnabled
DeviceCFG — i_smiOLDeviceConfig
32101 i_wDiagnosticGraphicNumber
6901 i_wMaintenanceGraphicNumber





image62.emf
retrieve slot 

configuration

(PN_Read_Rec)

Node Connected 

Not Reserved

Node Data 

Retrieved?

Yes

No

Clear IOLDB 

Diagnostic 

Data

Retreve Connected 

Node Info

IO_device_Info

Slot Information 

Received

retrieve slot 

configuration

(Master Parse FB)

Yes

Copy IOL Master 

Process Data to 

IOLDB

Is Comm State 

True?

Copy IOL DeviceData 

to IOLDB

Yes

Yes

No

No

Clear IOLDB 

Device Data

No


oleObject1.bin
�

�

�

Retreve Connected Node Info
IO_device_Info


Slot Information Received


Copy IOL Master Process Data to IOLDB


retrieve slot configuration
(Master Parse FB)


Yes


Is Comm State True?


Copy IOL DeviceData to IOLDB


Yes


retrieve slot configuration
(PN_Read_Rec)


Yes


Node Connected Not Reserved


No


Node Data Retrieved?


Yes


No


No


Clear IOLDB Diagnostic Data


Clear IOLDB Device Data


No



image63.png
TRUE
10LDeviceCFG 10LinkDiag
I0LDB




image64.emf
Retrieve 

Manufacturer and 

Device ID

Is the Master 

Connected and 

have an IO-link 

Slot

Increment Node 

Number

No

Is Comm State 

TRUE for this 

port?

Previous Comm 

State TRUE for 

this port?

Does Connected 

Type == 

Designed Type

Write Parameters to 

Device

PN_IOL_Device_call

Set Previous 

Comm State 

for this port

Write OK?

Yes

Yes

No

All Parameters 

Written?

Yes

no

Increment Port 

Number

Port number

< 8

Yes

yes

yes

Increment 

Parameter 

Number

Store 

MisMatch in 

Name

Set Parameter 

Error Details

no


oleObject2.bin
�

�

�

Retrieve Manufacturer and Device ID


Is the Master Connected and have an IO-link Slot


Increment Node Number


No


Is Comm State TRUE for this port?


Previous Comm State TRUE for this port?


Does Connected Type == Designed Type


Write Parameters to Device
PN_IOL_Device_call


Set Previous Comm State for this port


Write OK?


Yes


Yes


No


All Parameters Written?


Yes


no


Increment Port Number


Port number
 < 8


Yes


yes


�

yes


Increment Parameter Number


no


Store MisMatch in Name


Set Parameter Error Details



image65.png
TRUE.
ProfinetDiag NodeStatus, ZR121622-1749.
10LDeviceCFG:

FB_IO_LINK_DIAG

OLinkDiag
M1639
M1700
Mi701
I0LDB




image66.emf
Scan All Nodes

Modify Stored Parameters 

and Designed Types

Is the Node Reserved

Is the Slot 

Configured?

Does Designed Type 

= Connected Type

Is Diagnostic 

Enabled?

Is the Port 

Configured for IO 

Link

Is an IO-link device 

connected

Is Parameter Error != 

0

No

No

MisMatch Error

IOL Device Not Connected Parameter Error

Yes

Yes

Yes

Yes

No

Parse Selected Master 

Data and Determine 

Diagnostic display 

Indicators

For Selected Node


oleObject3.bin
�

�

�

Scan All Nodes


Modify Stored Parameters and Designed Types


Is the Node Reserved


Is the Slot Configured?


Does Designed Type = Connected Type


Is Diagnostic Enabled?


Is the Port Configured for IO Link


Is an IO-link device connected


Is Parameter Error != 0


No


No


MisMatch Error


IOL Device Not Connected


Parameter Error


Yes


Yes


Yes


Yes


No


Parse Selected Master Data and Determine Diagnostic display Indicators


For Selected Node



image67.png
) Bolluff 10Link ProcessDota [PRG]... | %) Balluf 10Link Diognostic PN [P.._| PN IOLDiog v200: Function/FB L.,

Goss Label Name. Data Type Constart Device Ao
[VAF GO < JOLirkPrssusStcht JOLINK PressSwich Dafa [Detal Seting [Detal Setng [ZRi20400
2% 2 VAR _GLOBAL 1OLirkPressureSwich? OLINK FrossSwach Data [Deta Seftng [Detai Seting ZR120420

& Parameter [VAR_GLOBAL [OLinkDiag IOLINK GOTDiag [Detai Setting [Detai Setting 120000-395

3 Intligent Functon Module
Y Globs! Device Comment
) Global Label
ELPT_APP v3.03 RFID, Servo, Disgnostic

Jefefelele]e]e





image68.png
13
1
ETS

[OLinkPressureSwichl

0L PressSwitch_ProcData

[VAR_GLOBAL
VAR_GLOBAL 0Lk PressureintchzB 1
VAR GLOBAL MoDate EFT s AeDoa e




image69.png
{yta Type Selection

Lbraries
<AL

[Baluff_I0L_CFG_v200
|Baluff IOL ProcessData_v200
rioMDeg 200
accessory vi20
Rorner 1o epR_o
IRFID_Baliff 515 _v303

< i D

Type Class-
© Smpl Types
 Stuctured Data Types.
 Eunction Hods:

-Array Hement

I array. gement ||
[ ===





image70.png
EReservatniio/RebteriSystemiUabel] E =) oo

Reservation to Release System Label System Label
e Database

Not Reflected:
Import System Label =





image1.png
MITSUBISHI
ELECTRIC




image71.png
Reservaton 1o Regster Syitem el
ER==0 e

Reservation to Release System Label A System Label

Not Reflected: 1
Import System Label Totak 1





image72.png
[EB MELSOFT Navigator .ag\Projects\MELPT_Profibus IOL Dev 20150826 RLH - [MELPT_APP]
i Workspace Project Edit View Systemlabellit Online Tools Window Help
DEA Qo) 36 07 R8RS
Workspace
6 NELPT_SYS_prodCount
& NELPT SvS _part_Status
& NELPT SVs_GOTGenera!

& MELPT_SYS_SidePBLT
& MELPT_SYS_Faukt

2 HELPTSYS VD
Y. be.|  spmiseltone = Lobe o
& MELPT_SYS_GOTVison [E
T Tyt i o R
& Mo e caTT B 2 |0 ccundedig cCLinkiEDiag
« . v 3 | O comrp GOTRFID
N ™ 4 | [0 v General_t HMI_General_1
S 5 | [0 v General 2 HMI_General 2
6 | [ HvIGeneral 3 HMI_General 3
7 [T]_rmi_General 4 HMI_General 4 ]
[Jsystem label is being edited. [system labelis aiready re
o enabe e sdied conerts o e s o,
o th syt e catabase & requed
et ReflecttoSycen Labl Oatabase™

— The workspace saving is started. —
|Checking before registering in system label database is tarted...

IThe check before registering to the system label database is completed.
I There & no error and no warning.

(Checking the route information...

|The check of the route information is completed.

|— The workspace saving is completed. —

[0 Task Lt | 5 st of PowerSupply Capacty and /0 Poits Check

[ Change Contents of System Label Dstsbase





image73.png
Ballufi_PSW_ProcessData_1

Balluff_ PSW_ProcessData
TRUE— EN ENO

50— i_eWamingThresholdPerc 0_bOK
5—— i_wPortNumber o_bEm

o_uEniD
©o_bPressureWamingFlag
o_bPressureErorFlag
o_siPressureSwichData (—IOLinkPressureSwich1
.io_stMasterData ——ioldb[2]

Ttrrrtt

ioldb[2] —|





image74.png
TRUE
LightData.
4

2

Balluff_SmartLight_ProcessData_1
Ballufl_SmariLight ProcessData

EN
i_stlightData
i_wMasterPort
i_stVasterData

ENO
0_bOK
o_bEm

o_uEmD
o_bErrorDetected
o_uOutputData

W1287




image75.png
Balluff_BNI0041_ProcessData_1
Ballufl BNI0041_ProcessData

EN ENO
i_wMasterPort 0.bOK
i_stMasterData o bEn
o_uEND

o_elnput ma

o_bCurrentError




image76.png
Balluff_BNI0042_ProcessData_1

Balluff_BNI0042_ProcessData
TRUE— EN ENO

7— i_wMasterPort 0_bOK ”:
ioldb[2]— | i_stMasterData o_bEm -
r

o_uEniD
o_einput V'





image77.png
Ballufi_AnalogOut_ProcessData_1
Balluff AnalogOut ProcessData

TRUE— EN ENO
4—— i_wMasterPort 0_bOK
percentoutl, ZR239774-75— i_ePercentageOutput o_bEm
[2]— i_stMasterData o_uErD

#500ms— i_tinputDiscrepancyTimer o_uOuputData —W1287

0_uOutputData_Echo
o_bEchoMismatchError




image78.png
TRUE
7

Balluff_UltraSonic_Process
Ballufl_UlraSonic_ProcessData

EN ENO
i_wMasterPort 0_bOK
o_bEm

o_uEniD

o_bOutputState
o_wDistanceValue_mm
io_stMasterData





image79.png
Balluff_Inductive_Process
Balluff_BAW002F_ProcessData

TRUE—EN.

5—.
ioldb[1] —

o_eDistanceV:

BEEs

b e





image80.png
Balluff_InductiveLinear_Process
Balluff_BIP0004_ProcessData

TRUE— EN ENO
6— i_wMasterPort 0_bOK
ioldb[1]— | i_stMasterData o_bEm

©0_bOutofRange
o_eDistanceValue_mm





image2.jpeg
at720ce





