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1. PREFACE

1.1. INTRODUCTION TO HHHEINK

This manual describes the installation, operation, and diagnosfide AparianFF Link
FOUNDATIONFieldbusH1 Master.

The FF Linkallows the user to interfacdFOUNDATION Fieldbus (FF) H1 devicesto
EtherNet/IP(Target or Originatorpr Modbus TCRMaster or Slave)

The FF Link operates am &F H1 master allowing EtherNet/IP devices (e.g. Rockwell
AutomationLogix platform) or Modbus devices to exchange process, alarming, and diagnostic
data with H1 device as well as provide parameterization and asset managememtlof
devices usingither the Slate software dDevice Type Managers (DTMs).

TheFF Links configured using the Aparian Slatgplication. This program can be downloaded
from www.aparian.confree of charge.

ThePrimary Interfacecan be configurdto be anyone of the followingfour interface modes:

EtherNet/IP Target

A Logix controller can own thEF Linkover EtherNet/IP usingip to four class 1
connectiors. This will allow thé&F Linko exchange data with the Logix controller using
the input and output assembly of the EtherNet/IP Class 1 connextidata fromH1
devicesaremapped to the Logix controller over EtherNet/IP.

Modbus TCP Master

The data fromH1 device g Af £ 0SS GNAGGSY (23X 2N NBIFR -
Modbus Registers. The Modbus Auxiliary Map can then be used to configure the
Modbus data exchange between multiple remote Modbus Slave devices and the
Y2Rdzf SQa AYyUSNYyI f a2 R dodmuniddidd dtibzésvedods ¢ K S
TCP.

Modbus TCP Slave

The data fromH1 deviceg A f £ 06S GNAGGSY (23X 2N NBIFR -
Modbus Registers using the internal mapping functions. These Modbus registers can

be accessed by a remote Modbus Master using Modbus TCP.

EtherNet/IP Originator
As an EtherNet/IP originator, the module can use onénaf methods to read and
write data to and from the EtherNet/IP network:
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EtherNet/IP Class 1 Connection

TheFF Linkcan be configured to own EtherNet/IP 10 by using the Slate software to
configure the Class 1 connections. EBEtLinkcan own up to 10 EtherNet/IP devices.
Data from the EtherNet/IP 10 (via the input and output assemblies) can be exchanged
with the H1 device.

EtherNet/IP Explicit Messaging

This allows the~F Linko exchange data with up to 10 EtherNet/IP devices using
explicit messaging over EtherNet/IP. The module can use &llass 3Unconnected
MessaginglCMM), or Logix TagDirectTo-Tag)to exchangedatawith the remote
EtherNet/IP devices with configurable Class, Instance, Attribute values (when using
UCMM or Class 3). Logix Tag messages are used to exchange data with a Logix
controller by directly writing to or reading from Logix tags. The user can browle to

Logix controller (using the Slate Target Browser) as well as browse the Logix Controller
Tag list (using the Slate Tag Browser) to select the desired destination Tag.

The FF Link has a buiiit Isolated Power Conditioner which can supply up to 420mA. The
power conditioner is protected against a configurable overcurrent limit. The module also has
a configurable builin fieldbus terminator.

TheFF Linkises an internal mapping strategy allowing the user to mapFkniil datéo any
supported interfaceand vice versa

Up to 32FOUNDATION FieldbusH1 devices are supported by the FF Link. The data is
formatted into the engineering units for use in either a Logix platform or Modbus
Master/Slavedevice by using thautomatically generated mapping imports for Logix User
Defined Data Types (UDTs) or padding for Modbus Registers. The latter ensures alignment
with the 16bit data structure.

The FF Link supports module redundancy when using EtherNet/IP Target mode. This allows
062 ARSYGAOFffte O2yFAIAINBER CGLUI[YNKNYE ¥2RAMISES B
the provided Logix Ad@n+Instruction (AOI), the H1 data from the Activelknk is marshalled

to the Logix user tags. Should the Active FF Link fail for any reason (e.g. loss of power, network
failure, bus failure), then the previously Standby FF wilkautomatically become the new

Active module.

The FF Link will allow the user to monitor and ext@UNDATION FieldbusH1 device
alarms from eachH1 device on the connected H1 fieldbus from either a Logix controller or
Modbus MastefSlavedevice.

Arange of statistics and tookre availabled provide a detailed diagnostic overview of each

FF Link whichimplifies commissioningThe Slate configuration utility allows the user to
perform an H1 packet capture of the running fieldbus which can be used to analyse the bus
behaviour and packets received. The FF Link also provides global and device specific statistics.
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The FF Link moduleas two Ethernet ports allowing the user ¢onfigureeither a Linear or
Ring (Device Level RigdOLR) Ethernet topology. The Ethernet ports can also be setup for
port mirroring allowing for better fault analysis.

The FF Link can synchronize to an NTP Server allowing for automatic time synchronization. It
also supports an onboard nevolatile event log for improved fault finding.

1.2. FEATURES

1 Operates as &OUNDATIONFieldbusH1 Master.
Supports up to SEFOUNDATIONFieldbusH1 devices.

Module has various configurable primary interfaces:
0 EtherNet/IP Target
0 ModbusTCRSlave
0 ModbusTCPMaster
0

EtherNet/IP Originator (Class 1 connection with uft@&therNet/IPconnectionsaand
Explicit Messaging with up tt0 EtherNet/IP devices).

Provides a buitn IsolatedPower Conditioner that can supply up to 420mA.
Allows the use of external Power Conditioners for Intrinsically Safe (IS) applications.
Provides a buiin software enabled Fieldbus terminator.

Dual Ethernet ports which support DevicevelRing (DLR).

Built-in H1 packet capture.

Built-in Modbus packet capture.

Supports detailedFOUNDATIONFieldbusH1 live list.

Device Specific UDTag and logigeneration foimport into a Studio5000 project
SupportsH1 Master Redundancy.

Supports HRAlert (Aarm) extraction.

Network Time Protocol (NTP) supported for external time synchronization.
Device Type Manager (DTM) supported.

Online change configuration supported.

Optional Advanced H1 scheduling.

= =2 4 A4 A4 -5 -4 -4 -5 -5 -5 -2 -2 -2 -

Small form factorg DIN rail mounted.
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1.3. ARCHITECTURE

The figures below provide examplef typical network setup formH1 Master architecture
using either an EtherNet/IP or Modbi€Hnterface.

&

ControlLogix

EtherNet/IP

FF Link

Modbus — —
Master / Slave |=——=||, ——

Modbus TCP

FF Link

Figurel.2 ¢ FF LinlH1Master to Modbus TCP architecture
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EtherNet/IP
Drives

PowerFlex

EtherNet/IP

FF Link

H1 BUS

Segment
Protector

- ~
. / " ™ 1 .
(" )

W W

Figurel.3 ¢ FF Link H1 Master to EtherNet/IP Originator architecture
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ControlLogix

EtherNet/IP
FF Link

T

H1BUS Lt
5 :
M— - !
Pnﬂcvsnucpply i H1BUS (1S) i
| 1 ]
] ]
IS Fieldbus | e !
Repeater ! i
and | g .
Power i .}-' { d |
Conditioner 1 L) (4 |
] ]
[ W 1 !
] ]

Intmisically Safe Area

Figurel.4 ¢ FF Link1 Master with External Intrinsically Safe Repeater
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ControlLogix®

ControlNet

ControlNet
Router

EtherNet/IP

FF Link

H1 BUS

Figurel.5 ¢ FF Link H1 Master via ControlNet Router

1.4. ADDITIONAL INFORMATION

The following documents contain additional information that can assist the user with the
module installation and operation.

Resource Link

Slatelnstallation http://www.aparian.com/software/slate
FF Linkdser Manual

FF LinlDatasheet https://www.aparian.com/products/fflink-b
Example Code & UDTs
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Ethernet wiring standard

www.cisco.com/c/en/us/td/docs/video/cds/cde/cde205 220 420/installation/guide/t
€205 220 420 hig/Connectors.html

CIP Routing The CIP Networks Library, Volume 1, Appendix C:Data Management
Modbus http://www.modbus.org

FOUNDATIONFieldbus System Engineering Guidelines180
FOUNDATIONFieldbus

FOUNDATIONFieldbus Technical Overview (B83)
www.fieldcommgroup.org/technologies/foundaticfieldbus

Tablel.l - Additional Information

1.5. SUPPORT

Technical support is provided via the Web (in the form of user manuals, FAQ, datasheets etc.)
to assist with installation, operation, and diagnostics

For additional support the user can use either of the following:

Resource

Link

Contactusweb link

www.aparian.com/contacus

Support email

support@aparian.com

Tablel.2 ¢ Support Details
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Installation

2. INSTALLATION

2.1. MODULE LAYOUT

The module hatwo Ethernet ports at the front of the module. The Ethernet cable must be
wired according to industry standards which can be found in the additional information
section of this document.

At the bottom of the FF Link modules, there is ore&/ power connecto(back)and one 3
way H1 connectoffront).

The modules provide six diagnostic LEDs as shown in the front view figure below. These LEDs

are used to provide information regarding the module system operation, the Ethernet
interface, the auxiliary communicatiqe.g. Modbus TCPand theH1network status.

Ethernet A

Ethernet B

C o+

=
3
=
w

'+
o
w

I
=

BUS Power

Figure2.1 ¢ FF LinlkErontand Sideview

The module provides four DHEwitches at the top of the enclosure as shown in the top view
figure below.
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Switches

DIP

TONT

Figure2.2 ¢ FF Linkop view

DIPSwitch Description

DIP1 'aSR (2 F2NDS (KS:eéW2R&SY AYia{dFIST&
load the application firmware and will wait for new firmware to be downloaded. 7
should only be used in the rare occasion when a firmware update was interrupti
a critical stage.

DIP2 This will force the module into DH@#®de which is useful when the user has forgott
the IP address of the module.

DIP3 This DIP Switch is used to lock the configuration from being overwritt&tadg When
set Slatewill not be able to download to thEF Linknodule.

DIP4 When this DIP Switch is set at bootup it will force the module Ethernet IP addre

192.168.1.100 and network mask 255.255.255.0. The user can then switch th
switch off and assign the module a static IP address if needed.

A\

Table2.1. - DIP Switch Settings

2.2. MODULE MOUNTING

NOTE:This module is an opetype device and is meant to be installed in an
enclosure suitable for the environment such that the equipment is only accessible
with the use of a tool.

The module provides a DIN relip to mount onto a 35mm DIN rail.
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75,

X /

R1.2

RO

——J—— 1+0.04

Sezione A / Section A

27+0.2

R1.2
~ I 2,2 min. fino 0/ To 2,5 max
P~ |

Sezione A / Section A

24+

Figure2.3 - DIN railspecification

The DIN raitlip is mounted on the bottom of the module at the back as shown in the figure
below. Use a flascrewdriverto pull the clip downward. This will enable the user to mount
the module onto the DIN rail. Once the module is mounted onto the DIN rail the clip must be
pushed upwards to lock the module onto the DIN rail.

Figure2.4 - DIN railmouting
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2.3. POWER

The FF Link has an input voltage range e2@2/dc that needs to be applied to the module
via the power connector. The power connector also provides an Earth connection for the FF
Link.

+ 1)

Figure2.5 ¢ FF LinlPower connector

i'? NOTEIt is recommended to always have a good clean earth connected to the
. module via the Earth connector on the power connector.

2.4. H1 BUS

The H1 connector has two conductors (positive and negative) for the H1 network. The
connector also has a shield connection for th&buswhich is internally connected to the
Power Connector Earth.

Earth _Q
H1 BUS - _@
-+ 1)

Figure2.6 ¢ FF LinkH1 communications connector

2.5. NORTH AMERICAN HAZARDOUS LOCATION
APPROVAL

The following information applies when operating the product in hazardous locations:

SUITABLE FOR USE IN CLASS I, DIVISION 2, GROUPS A, B, C AND D HAZARDOUS LOCATI
OR NONHAZARDOUS LOCATIONS ONLY.

-20°C tot+70°C, T5A
Class 1,Div2Gps A, B,C,D
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THIS EQUIPMENT IS OFERE DEVICE AND IS MEANT TO BE INSTALLED IN AN ENCLOSURE
SUITABLE FOR THE ENVIRONMENT SUCH THAT THE EQUIPMENT IS ONLY ACCESSIBLE !
THE USE OF A TOOL.

WARNING EXPLOSION HAZARID NOT DISCONNECT EQUIPMENT WHILE THE CIRCUIT IS
LIVE OR UNLESS THE AREA IS KNOW TO BE FREE OF IGNITABLE CONCENTRATIONS.

WARNING- EXPLOSION HAZARBUBSTITUTION OF ANY COMPONENT MAY IMPAIR
SUITABILITY FOR CLASS I, DIVISION 2.
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3. SETUP

3.1. INSTALL CONFIGURATION SOFTWARE

All the network setup and configuration of the module is achieved by means of the Aparian
Slate device configuration environment. This software can be downloaded from
http://www.aparian.com/software/slate

Aparian-Slate

File Device Tools Window Help
‘hER XA+ BL e

Figure3.1 - Aparian Slaté&nvironment

3.2. NETWORK PARAMETERS

The module will have DH@Pynamic Host Configuration Protogehabled as factory default.

Thus, a DHCP server must be used to provide the module with the required network
parameters (IP address, subnet mask, etc.). There are a number of DHCP utilities available,
however it is recommended that the DHCP server ite®la used.

Within the Slateenvironment, theDHCP=ervercan be found under th&oolsmenu.

Document No. D12R07 Page21of 232
Revision 1.2


http://www.aparian.com/software/slate

Setup

Aparian-Slate

File Device | Tools | Window Help
e £ Target Browser
|4 DHCP Server

Event Viewer

DeviceFlash

f e

Packet Capture Viewers »
GSD File Management

CAN EDS File Management
Build DeviceMet EDS Catalog

A Application Settings

Figure3.2 - Selecting DHC®erver

Once opened, the DHGRrver will listen on all available network adapters for DHCP requests
and display their corresponding MAC addresses.

DHCP Server =
Port Info
MAC Address Vendor Reguests Elapsed Assigned IP Assign Status Identity
00:60:35:35:5D:D4 Aparian 1 3 Assian Discover

Running - Active Local IP addresses: 5 of 5

Figure3.3 - DHCRServer

NOTEIf the DHCPequests are not displayed in the DHCP Server it may be due

@ 2 O0KS 20t t/ Q& FANBsLEf ® 5dzNRAyY 3
automatically created for the Windows firewall. Another possibility is that
another DHCP Server is operationaltba network and it has assigned the IP
address.

To assign an IP address, click on the corresporssgynbutton. The IP Address Assignment
window will open.

%
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Assign IP Address for MAC : 00:60:35:35:5D:D4 - O X
IP Address Recent
[ 192 . w8 1 185 | 192.168.1.185
192.168.1.183
192.168.1.187
Enable Static (Disable DHCP) 192.168.1.186
192.168.1.226
192.168.1.189
Ok Cancel

Figure3.4 - Assigning IP Address

The required IP address can then be either entered, or a recently used IP address can be
selected by clicking on an item in the Recent List.

If the Enable Staticheckbox is checked, then the IP address will be set to static after the IP
assignment, thereby disabling future DH@Ruests.

Once the IP address window has been accepted, the BEIQEY will automatically assign the
IP address to the module and then read the Identity object Product name from the device.

The successful assignment of the IP address by the device is indicated by the green
background of the associated row.

DHCP Server =N E=n %"
Port Info
MAC Address Vendor Reguests  Elapsed Assigned IP Assign Status Identity
00:60:35:35:5D:D4 Aparian 13 5 192.168.1.185 Set Static FF Link/B

Running - Active Local IP addresses: 5 of 5

Figure3.5 - Successful IP address assignment

It is possible to force the module back into DHfudte by powering up the device with DIP
switch 2 set to theOnposition.

A new IP address can then be assigned by repeating the previous steps.
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é NOTEIt is important to return DIP switch 2 back to Off position, to avoid the
module returning to a DHQRode after the power is cycled again.

L¥ (GKS Y2Rdz SQaOrpasition duding th©dtdrass aksignnient, thé #s& will
be warned by the following message.

DHCP Server P4

Cannot set IP address to static. Check module's hardware DIP-switch settings.

Figure3.6 - Force DHC®arning

In addition to the setting the IP address, a number of other network parameters can be set
during the DHCProcess. These settings can be viewed and edited in Gkapplication
Settings in theDHCP Serveab.

Once the DHCPBrocess has been completed, the network settings can be set using the
Ethernet Port Configuratiowia theTarget Browser

TheTarget Browsercan be accessed under ti®@olsmenu.

Aparian-Slate

File Device | Tools | Window Help
+|:I‘E| |p

Target Browser
DHCP Server

¥

Event Viewer

DeviceFlash

¢ow S

Packet Capture Viewers »
GSD File Management

CAN EDS File Management
Build DeviceNet EDS Catalog

& Application Settings

Figure3.7 - Selecting the Target Browser

The Target Browserutomatically scans the Ethernet network for EtherNetH¥ices.
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Target Browser li/’él
+¥ @ Done

- I 192.168.1.185:

--------- ﬂ 192.168.1.186 : DV Scanner
[ ﬂ 192.168.1.187 : Modbus Router/B
--------- ﬂ 192.168.1.191 : PLX51-HART40
- ﬂ 192.168.1.201 : 1756-L85E/B
B ﬂ 192.168.1.210 : DF1 Router

--------- ﬂ 192.168.1.211: DF1 Messenger

Figure3.8 - Target Browser

Rightclicking on a device, reveals the context menu, including’re Configurationoption.

H Target Browser — ’é‘

W @ Done
[ I 192.168.1.185 2
......... ﬂ 192.168.1.186 - Select
Scan
e ﬂ 192.168.1.187: Add Child Node
------- ﬂ 192168.1.191 - Properties
=i ﬂ 1921681201 - Port Configuration
Reset Module 3
[ ﬂ 192.168.1.210 : brrrvousr
--------- ﬂ 192.168.1.211: DF1 Messenger
--------- ﬂ 192.168.1.212 : PLX51-DL-232

Figure3.9 - Selecting Port Configuration

All the relevant Ethernet port configuration parameters can be modified using:thernet
Port Configurationwindow.
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Ethernet Port Configuration - O X
Port Configuration  Interface Statistics Media Statistics

Network Configuration Type Port 1 Port 2
O Dynamic Method  DHCP Negotiation Negotiation

Static Configuration

MAC Address 00:60:35:35:56D:D4

TCP Inactivity Timeout 120 (s)

Domain Name

Port Speed Port Speed

IP Address [ 1e2 _ 188 . 1 _ 185 | 100 100
SubnetMask [ 255 255 _ 2855 . 0 | Duplex Duplex
Default Gateway | 0 0 0 ) | Full Duplex Full Duplex
Primary NS | 0 ] 0 ) 0 | General
Secondary NS | 0 0 . 0 0 |

| |

| |

Host Name

o Canca

Figure3.10- Port Configuration

Altematively, these parameters can be modified using Rockwell Autom@tion w{ [ A Y E
software.

3.3. DEVICE DESCRIPTHQE MANAGEMENT

EachFOUNDATIONFieldbusH1ldevice has ®evice Description (Die that is required to
provide information needed to configure the device for data exchange.

Slatemanages thd+ DOibrary which is used for adding devices to e Link

The FF DOManagement Tool is opened by selectifR DD Managementunder the Tool
menu inSlate.

S Aparian-Slate

File Device | Tools | Window Help
e

Target Browser
DHCP Server

Event Viewer

w ¥ 4 jo

DeviceFlash

Packet Capture Viewers >

;1

GSD File Management

I FF DD Management

CAN EDS File Management
Build DeviceNet EDS Catalog

M Application Settings

Figure3.11 ¢ Launching thé&-F DManagement Tool
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Once the tool has been opened a listifdevices already registered using thEl DDiles.

FF DD File Manager =% E=h ™%
Device Description Files  Help
Filter

Manufacturer Device Manufacturer Id Device Type Id

(Al v . | [ o | \ [ Reset

Manufacturer Device Manuf. Id Device Id Revision DD Rev. Format Binary Symbol CFF o
Endress+Hauser Deltapilot M 5x 0x452B48 0x1023 1 1 DD4 0101 ffo 0101.sym 010102 cff
Endress+Hauser Deltapilot M 5x 0x452B48 0x1023 1 1 DD5 0101.ff5 0101.sy2 010102.cff
Endress+Hauser Deltapilot M 5x 0x452B48 0x1023 1 2 DD4 0102 ffo 0102.sym 010102 cff
Endress+Hauser Deltapilot M 5x 0x452B48 0x1023 1 2 D5 0102.ff5 0102.sy2 010102.cff
——
Endress+Hauser Deltapilot M 5x 0x452B48 0x1023 1 3 D5 0103.1f5 0103.sy5 010102 cff
Endress+Hauser Deltapilot S 0x452B48 0x100B 6 1 DD4 0801.ffo 0801.sym 080104 cff
Endress+Hauser Deltapilot S 0x452B48 0x100B 6 3 DD4 0603 ffo 0603.sym 060104 cff
Endress+Hauser DeltapilotS 0x452B438 0x100B 7 1 DD4 0701.ffo 0701.sym 070101 cff
Endress+Hauser DeltapilotS 0x452B48 0x100B 7 1 DD5 0701.ff5 0701.sy5 070101 cff
Endress+Hauser DeltapilotS 0x452B43 0x100B 7 2 DD4 0702.ffo 0702.sym 070101 cff
Endress+Hauser DeltapilotS 0x452B48 0x100B 7 2 DD5 0702.ff5 0702.sy5 070101 cff
Endress+Hauser Gammapilot M 0x452B48 0x1013 1 1 DD4 0101 ffo 0107.sym 010102.cff
Endress+Hauser Gammapilot M 0x452B48 0x1013 1 3 DD4 0103.ffo 0103.sym 010102 cff
Endress+Hauser Gammapilot M 0x452B48 0x1013 1 4 DD4 0104 ffo 0104.sym 010102 cff
Endress+Hauser Gammapilot M 0x452B48 0x1013 3 1 DD4 0301.ffo 0301.sym 030102 cff o

Displaying 1506 of 1506 items.

Figure3.12 ¢ FF DManagement Tool

3.3.1. ADDINADDHLES

To add a FF DOile the user will need to select thadd DD Fileoption under theDevice
DescriptorFilesmenu.

FF DD File Manager

Device Description Files | Help
+ Add DD File
& Add Multiple DD Files

LT View Capability (CFF)
)( Delete

Figure3.13 ¢ FF DOFileadding

The required~F Binaryile will need to be selected as shown below
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S FF Device Definition File Select

FF Binary File | | D

Symbol File | |

Capability File | |

careel

Figure3.14 ¢ FF DD Filexplorer launch

The user must selecitber a *.ffo or *.ff5 file as shown below.

S Select an FF DD Binary File

«— v 1 > ThisPC > Os5(C) » Temp *» DDFiles > 452B48 > 1022 v (&) 2 Search 1022
Organize ~ New folder = W @
- - . :
@ OneDrive - Personal Name Date modified Type Size
0201.ff5 2017/01/14 07:09 FF5 F 1769 KB
v = ThisPC 0 o c
[ 1 0201.ff0 2017/01/14 0709 FFO File 557 KB
~# 3D Objects .
D 0202.ff5 2017/02/01 09:37 FF5 File 1768 KB
B8 Deskiop [ 0202 2017/02/01 09:43 FFO File 562 KB
Documents
¥ Downloads
D Music
= Pictures
m Videos
> BIOS(C)
¥ Network
v
File name: |0202.f5 ~ | FF Binary File (*FF?) ~

Figure3.15¢ FF DD Fileegection

Once selected, the DD Manager wilempt to find the matching symbol and capability file d
in the same folder and if found, will automatically populate these in the respective textboxes.
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S FF Device Definition File Select

FF Binary File  [C:\Temp\DD Files\452B48\1022\0202 5 | ]

Symbol File |C\Temp\DD Files\452B48\1022\0202 sy5 |

Capability File |C:\Temp‘LDD Files\452B48\1022\020102.cff |

Ok Cancel

Figure3.16 ¢ FF DD Fileetected

Multiple DD Files can be added at the same time by selectingddd/ultiple DD Filsoption
under theDevice DescriptoFiles menu.

FF DD File Manager
Device Description Files \ﬂ
4+ Add DD File

Hil Add Multiple DD Files

LT View Capability (CFF)
>< Delete

Figure3.17 ¢ FF DD Folder adding
Select the folder with the required DD files to be added.

« v 1T » ThisPC > OS(C) » Temp > DDFiles » ~ Q O Search DD Files

=~ m @

~ i 5
@, OneDrive - Personal Name Date modified Type Size

Organize + New folder B

= This PC 452B48 2022/07/10 17:34 File folder
_# 3D Objects

I Desktop

Documents

¥ Downloads

B Music

=] Pictures

i Videos

£305(C)
¥ Network

v

File name: | Select Folder

Figure3.18 ¢ FF DOFolderselection
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Once the file has been selected tRE DOFile Management tool will add thié1device to the
device list

3.3.2. EXPORTINGIMPORTINGATALOG

An existing DD Catalog can be exported to a singladil@mply the transfer to another
system.

To export thecomplete DD &talog, select th&xport DD File Paakption under the Device
Description Filesmenu item.

FF DD File Manager

Device Description Files lﬂ
4+ Add DDFile

@ Add Multiple DD Files

LT View Capability (CFF) >
X Delete
|[>  Export DD File Pack | Device Man
-+] Import DD File Pack m Ox4s
| Endress+Hauser | Cerabar 5 Ox45
Endress+Hauser GmbH Cerabar 5 Ox45
Endress+Hauser GmbH MICROPILOT M Ox45
Endress+Hauser GmbH Prowirl 73 Ox45

________________ me il RASRA A AnAl

Figure3.19 ¢ Export DD File Pack

Select the filename ohie DD Pack to be saved.

S Select a Slate DD Import/Export File

«— v 4 > ThisPC > OS(C) » Temp » v (@] 2 Search Temp

Organize New folder g== v G

a . - -
v = This BC Name Date modified Type Size

_# 3D Objects RSLogix5K 2021/11/10 08:40 File folder
I Desktop

@ Documents

¥ Downloads

J” Music

= Pictures

File name: | DD Pack.ddpack o

Save as type: Slate DD Import/Export (*.ddpack) LY

~ Hide Folders Cancel

Figure3.20 ¢ Export DD File Pack-ile Selection
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The DD File pack can then be imported on another PC using the DD Catalog Import function.
To import thepack select thelmport DD File Paciption under theDevice Decription Files
menu item.

FF DD File Manager

Device Description Files lﬂ
+ AddDDfFile

@ Add Multiple DD Files

[T View Capability (CFF) >

>( Delete

[+ Export DD File Pack Device Mar

[+] Import DD File Pack | rabar s Ox
Endress+Hauser Cerabar 5 O
Endress+Hauser GmbH | Cerabar S O

Endress+Hauser GmbH MICROPILOT M

Endress+Hauser GmbH Prowirl 73

IR

Erdronatlloinoe Limniline R0 CRA A

Figure3.21 ¢ Import DD File Pack

Select ther.ddpackfile to be imported.

S Select a Slate DD Import/Export File

«~ v 1 > ThisPC » O5(C) > Temp 2 v @] 2 Search Temp
Organize ~ New folder = m @
~ - ) -
W This PC MName Date modified Type Size
_# 3D Objects RSLogix5K 2021/11/10 08:40 File folder
[ Desktop | ] DD Packddpack 2022/07/30 10:26 DDPACK File 8670 KB
E‘=1 Documents
¥ Downloads
b Music
= Pictures
m Videos
L405(C)
¥ Network
v
File name: | DD Pack.ddpack V| Slate DD Import/Export (*.ddpz ~
Figure3.22 ¢ Import DD File PaakFile séection
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3.4. CREATING A NEW PROJECT

Before the user can configure the module, a new Spatgect must be created. Under the
Filemenu, selectNew.

Aparian-Slate - <New Project>*

File | Device Tools Window Help
@ Open .

E Close

B Save
Save As
Recent 3

Exit

Figure3.23- Creating a new project

A Slateproject will be created, showing the Project Explorer tree view. To save the project
use theSaveoption under theFilemenu.

A new device can now be added by selectugl under theDevicemenu.

Aparian-Slate - <New Project>*

File | Device | Tools Window Help
it Ad FS 3L e

R oo

------ Al Export
Cut
Copy
Paste
Delete

Figure3.24 - Adding a new device

In the Add New Devicevindow select theF Linkand click theéDk button.
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S Add New Device

Select Device Type

Image Device Name - Description 2

ﬂ EIO Scanner Ethernet IO Scanner
D

ﬂ GEMLan Router GEMS&0 GEMLan to EtherNet/IP Communication Module

ﬂ Hart 4In HART 4-Channel Input Communication Module

ﬂ Hart 40ut HART 4-Channel Output Communication Module

ﬂ HDLC Router HOLC to EtherNet/IP Communication Module

ﬂ HTC Gateway EtherNet/IP Hitachi Remote 10 Master and Drive Gateway

cars

Figure3.25 ¢ Selecting a newF Link

The device will appear in theroject Explorettree as shown below, and its configuration
window opened.

The device configuration window can be reopened by either double clicking the module in
the Project Exploretree or right clicking the module and selecti@gnfiguration

FFLOT - Configuration = TR <
:GEHE@ Physical Configuration  H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map Advanced
Identity
Instance Name ‘FFLD1 ‘
Description ‘
IP Address A [0 0o 0o . o |
IP Address B [ o 0 . 0 0]
Operation
Mode Master ~
Primary Interface EtherNet/IP Target v
Logix Profile Standard (EDS AOP) ~
EtherNet/IP Connections |1 >
Ok Apply Cancel Help
Figure3.26 ¢ FF Linlonfiguration
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3.5. FF LINIK BASIC CONFIGURATION

TheFF Linlparametersare configuredusing theSlateconfiguration environment.

3.5.1. GENERAL

The General configuration is shown in the figure below. AlRé.inlConfiguration window is
opened by either double clicking on the module in the tree or Aglluking the module and
selectingConfiguration

FFLOT - Configuration = =)
General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map  Advanced
Identity
Instance Name |FFLD‘I
Description |FF Link Example
IP Address A | 192 . 188 . 1. 18 |
IP Address B [ o 0 0 0o | [
Operation
Maode Master ~
Primary Interface EtherNet/IP Target ~
Logix Profile Standard (EDS AOP) ~
EtherNet/IP Connections 1 e
Ok Apply Cancel Help

Figure3.27 ¢ FF Linkseneral configuration

The General configuration consists of the following parameters:

Parameter Description

Instance Name This parameter is a user defined name to identify between variebsLink
modules.

Description This parameter is used to provide a more detail description of the applicatio
the module.

IP Addres#\ The IP address of the moduMhenin (StandalongMastermode.
Whenin RedundantVaster mode this will be the IP address 6fK S FE Lirk
module

IP Address B ¢ KS Lt I RR NB tirknodule wherkifeddndahtMaster mode

Mode TheFF Linkcan operate in one of three modes:
Quiet
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This mode allows the user to connect tRE Linko an active bus and runnaH1
packetcapture. In this mode th&F Linkvill not communicate on thél1Bus but
rather only listen.

Master
In this mode thé~F Links theH1 Masteron the H1 network.
Redundant Master

In this mode the~F Linloperates as one of twbl1l Mastes on theH1 network.
See the section on Redundant Masters for more information.

Primary Interface This is the network th&F Linkvill interface theH1network.
EtherNet/IPTarget(Logix)

Modbus TCP Slave

Modbus TCP Master

1 EtherNet/IP Originator

=A =4 =

Logix Profile The Logix Profile to be used for when generating Logix L5X mapping code.
1 Standard (EDS AOP)

1 Generic Profile

1 ControlNet Router (ANR)

EtherNet/IP Connectiony The number otarget EtherNet/IP (CIP) Connections to be used in the exche
with Logix (1 to 4).

NOTE This value must match that configured in the Logix 10 tree.

Table3.1 - General configuration parameters

3.5.2. PHYSICACONFIGURATION

The Physical Configuration is shown in the figure below. This allows the user to configure the
physical media operation (@ enabling a terminator).

TheFF LinlPhysical Configuratiomindow is opened by either double clicking on the module
in the tree or right clicking the module and selectdgnfiguration
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FFLOT - Configuration

Internal Power Conditioner

General {Physical Configuration | H1 EtherNet/IP Devices EtherNetIP Map Modbus Modbus Auxiliary Map Internal Map  Advanced

Enable Enable Terminator
Current Trip (mA) 200 S
Trip Filter (cycles)

1200 Auto Recommend Recommend

S8 Rl =

Internal Bus Termination

Ok Apply Cancel Help

Figure3.28 ¢ FF LinlPhyscial Configuration configuration

The Physicdlonfiguration consists of the following parameters:

Parameter

Description

Internal Power Conditioner

Enable This will enable/disable the internal power conditioner which will supply powe
the H1network.
NOTEWhen the internal power conditioner has been disabl
the user will need to use and external power conditioner for 1
fieldbus to operate correctly.
Current Trip The current limit (in mA) at which tHe Linkvill trip the fieldbus to protect agains
over current.
Trip Filter The number of consecutive over current measuremeayidesequired before the

fieldbus will be tripped and the power supply will be stopped.
The cycle period is approximatelQdus.
Valid Range-80.

Internal Bus Terminator

Enable Terminator

Enables or Disables the fieldbus terminator requiredHar

Note that two terminators arerequiredon theH1bus, one at each busxtremity.
See theH1section in the appendix for more detail.

Redundancy

SwitchOverTimeout

This is only relevanin Redundant Mastemode

This parameter is the amount of time (in milliseconds) the Standby Master w
the active Master without the Logix output assembliyecting it to be the active
master. After this time the module will revert to a Standby mode.
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See Redundancy section

Auto Recommend

This is only relevanin Redundant Mastemode

When this option is selected, th8witch-Over Timeoutwill be automatically
calculated each time the configuration is applied.

3.5.

TheH1 configuration
opened by either do

Table3.2 - Physcial Configuration parameters

3. H1

is shown in the figure below. TRE Linkd1 configurationwindow is
uble clicking on the module in the tree or Aglluking the module and

selectingConfiguration

FFLO1 - Configuration
General Physical Configuration | H1
Basic Settings

Station Address (TS)

Highest Address (HSA)

Failure Options

Macro Cycle 1000 (ms)
FMS Response Timeout 5000 (ms)
H1 Data Link Retry Limit

Communications Failure Set Status to Bad ~ [T] Enable Alert Extraction
Controller Program Mode Set Status to Uncertain v Logix Alert Buffer Size 100 (records)
Maintain LAS on Communications Failure Additional Raw Data lIl (bytes / record)

=B

EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map  Advanced
Mapping and Scheduling

16 ~ Auto Target Mapping [[] Map Advanced Status

Minimum Map Sizes

Master Qutput (bytes)
Device Input (bytes)
Device Output (bytes)

247 x

[] Advanced (Manual) Scheduling

Asynchronous Parameter Rate 1

Alerts (Alarm and Events)

Ok Apply Cancel Help

Figure3.29 ¢ FF LinlH1configuration

TheH1configuration consists of the following parameters:

Parameter

Description

Basic Settings

Station Address (TS)

H1Station Addresdor the FF Linknodule. TS should be different than any oth
stationaddress on théd1network, it should also be leghan or equal to the HS/
below:

Min: 16

Max: 247

Default: 16
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Highest Address (HSA)

Highest Station AddressThis is the highest station addrexfghe active stations
(masterswill poll.

A low HSA is better fdil1 performance.
Min: 19

Max: 247

Default:247

Macro Cycle

The macrocycle is a single iteration of a schedule withiHhfielddevice which

means it is the slowest update rateedichH1 field device. Devices chave their

blocks and connectorscheduled to execute multiple times in a single macrocy
to increase their update rate.

Default:1000ms

FMS Response Timeout

The amount of time the FF Link module will wait fartil deviceo respond to
an FMS request.
Default:3000ms

H1 Data Link Retry Limit

The number ofetriesthe FF Link will attempt to pass the token on the H1 bu:
a specifiH1 devicebefore flaggingthe device as offline.
Default:3

Failure Options

Communication Failure

The FF Linkill send one of thdollowingstatus options tallH1 devics receiving
process variabldata(from the FF Linkivhen the communication to the primar
interface (e.g., EtherNet/IP or Modbus TCP) has failed. This will allow the ¢
to go into the configure failsafe state.

Continue¢ when communication is lost, the PVs sentdd devics will continue
as per normal.

Set Status to Bad when communication is lost, the PV status senttbdevice
will be set toBADc Comms Lost Constant Value

Set Status tdJncertain¢ when communication is lost, the PV status senttb
devices will be set tdJncertaing Comms Lost Constant Value

Controller Program
Mode

The FF Linwill send one of the status options &l H1 devics receivingprocess
variabledata (from the FF Linkvhen thelLogix controller operating state (whe
the primary interface is configured for EtherNet/IP Tardeiph Program Mode
This will allow the device to go into the configure failsafe state.

Continue¢ when communication is lost, the PVs senttt devics will continue
as per normal.

Set Status to Bad when communication is lost, the PV status senHtbdevice
will be set toBADc Comms Lost Constant Value

Set Status tdJncertain¢ when communication is lost, the PV status senttb
devices will be set tdJncertaing Comms Lost Constant Value

Maintain LAS on
Communications &lure

When the primary interface anmunication interface has failedhis options
determines whethetthe FF Link continue as the Link Active Scheduler (LA
the H1lbus orif it shouldbecome a backup LAS.

Mapping and Scheduling

Auto Target Mapping

Slate will auto configure all the required mapping in theernal Maptab for all

H1 devics and interfaces, when this option is set. When tpsionisunchecked
the user will manually have to configure the internal mapping to map the ¢
between the H1 FF network and the primary interface.

option enabled for EtherNet/IP Target (Logix), Modbus 1

f NOTE:It is strongly recommended that the user keep tt
Master, and Modbus TCHaveé.

Map Advanced Status

Selecting this option will cause the Advanced Status to be added tmtamal
Map.
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Minimum Map Sizes

The configuration of suitable Minimum Map Sizes allows future changes tc
configuration of the H1 Master and H1 field devices without affecting
mapping of other H1 devices.

Since the mapping data for the Master and H1 devices is packed sequential
adding of a new PV in one H1 device (for example) would shift all the othe
RSPOAOSQa aidliddza FyR t+ RFEGF R2gyd
assigns spare data t@eh device to prevent this.

Master Output (Minimum Map Size):
The minimum number of bytes assigned for the H1 Master Output. Th
typically consumed by PVs being sent from the Master to H1 Devices.

Device InpuMinimum Map Size):

The minimum number of bytes assigned éaichH1Device InputThis is typically
consumed by PVs beingompelled from the H1 Device, and configure
Asynchronous Parameters being read from the H1 Device.

DeviceOutput (Minimum Map Size):

The minimum number of bytes assigned for each H1 Device Output. T
typically consumed by the H1 Device Control, and configured Asynchrc
Parameters being written to the H1 Device.

Advanced (Manual)
Scheduling

This option allows the user to manually configure the scheduling of H1 de
function blocks and connectors.

Unchecked (Automatic)

When the option is unchecked, each function block within each devic
scheduled sequentially based on the execution time of each function block.
functionblock is executed only once per macrocycle.

The order of thefunction blocks (Schedule Order) can be modified by the use
The Connectors (compel) are scheduled immediately after the execution o
block to which they are connected.

This option is suitable for most applications.

Checked (Manuat Advanced)

Here the user is required to configure the schedule for each function block
connector by specifying the Initial Time, the number of occurrences (
macrocycle) and time between executions.

This option is required for time critical systems and when different H1 de\
require different PV update rates. It does however require the user to ha
more advanced knowledge 8OUNDATIONFieldbus

Asynchronous
Parameter Rate

This parameter provides the number of asynchronous requests that can be
every Macro Cycle. See tiesynchronous Parametesgction of theH1 device
for more information regarding the asynchronous parameters.

Default:1

Alerts (Alarm and Events)

Enable Alert Extraction

This parameter is the global enable for alert extraction fridth device. When
this this is disabled, no alerts from H1 field devices will be precHssgardless
of the field deviceéAlert Extractiorsetting).

Logix Alert Buffer Size

When generating the Logix L5X file for the FF Link configuration (set
EtherNet/IP Target section), this paramespecifies the size of the Logix Ale
UDT array.
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Additional Raw Data

Thisparameter specifiethe number of additional bytes that can be savied
each alert in the Logix buffer.
Default: 0

Table3.3 - H1configuration parameters

NOTE: For details on theEtherNet/IP Deviceand EtherNet/IP Map
configuration, please refer to the EtherNet/IP Originator Specific se8ti&n

NOTEFor details on theModbus and Modbus Auxiliary Mapconfiguration,
refer to the ModbusTCP Slaveection3.9or Modbus TCP Master secti8riL0.

3.

5.4. INTERNAMAP

The internal data map is used to exchange data from the Eth@magaryinterface to theH1

network and vice versa. Up tB00 items can be mapped. The Internal Map configuration

window is opened by either double clicking on the module in the tree or4efibking the
module and selectin@Gonfigurationand selecting thénternal Maptab.

C NOTE When using EtherNet/IP Target, Modbus TCP Slave, or Modbus TCP

Master, it is recommended to use tifauto Target Mappingeature (in the H1
tab configuration). This will automatically mapd reformatall the required

data

The Count is the number of bytes that will be copied from the source to the destination. There

in the Internal Map.

are four different Copy Functions that can be used.

Function

Description

Byte to Byte

Eachbyte from the source will be directly copied to ealbite in the destination.

Byte to Bit

Each byte from the source will be copied to each bit in the destination. If a \
greater than zero is read from thsource bytethen a 1 will be written to the
destination bit address. If a value of zero is read from gwairce bytethen a 0 will be
written to the destination bit address. The destination offset will be the bit offset a
the destination address will be incremented by one bit each time.

Bit to Bit

Eachbit from the source will be directly copied to eabh in the destination.

Bit to Byte

Each bit from the source will be copied to each byte in the destination. If a value c
is read from thesource bitthen a 1 will be written to thelestination byte address. If
a value of zero is read from trsmurce bitthen a 0 will be written to thelestination
byte address. The source offset will be the bit offset and the source address w
incremented by one bit each time.

Table3.4 ¢ Internal Map Copy functions
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The data can also be reformatted when copying from the source to the destinalios
reformat option providesiine different reformat options.

NOTEThe reformat option is only available fByte to ByteCopy Functions.

Function Description
None No reformatting applied (AA BB CC DD)
BB AA 16bit Byte swap
BB AADD CC 32bit Byte Pair Swap
CC DD AA BB Word Swap
DD CC BB AA Word and Byte Pair Swap
This reformat is used for Logix L5X generation when the primary interfac
EtherNet/IP target. It will format the data specifically for the Logix UDT createt
Process Variablesith an analog value (i.e., float).
Source Type
Byte O H1 Device PV Statug&fum
Bit O¢ PV Statug Bad
Bit 1¢ PV Statug Uncertain
Bit 2¢ PV Statug Good
Bit 3¢ PV Statug Good Cascade
Bit 4¢ PV Limitg No Linit
Bit 5¢ PV Limitg Low Limit
Bit 6¢ PV Limi High Limit
] Bit 7¢ PV Limit; Constant
Logix PV Real
Byte 1 H1 Device PBultatus Raw
Byte2-3 Pad Byte
Byte4-7 H1 Device PV Float Value

Destination Type

Byte O H1 Device PV Status (Raw)
Byte 1- 2 Pad Byte
Byte 3 H1 Device PV Status (Enum)

Bit Oc PV Statug Bad

Bit 1¢ PV Statug Uncertain

Bit 2¢ PV Statug Good

Bit 3¢ PV Statug Good Cascade
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Bit 4¢ PV Limitg No Linit
Bit 5¢ PV Limitg Low Limit
Bit 6¢ PV Limit; High Limit
Bit 7¢ PV Limit; Constant

Byte 4-7

H1 Device PV SubStatus (Enum)

Bit 0¢ Badg Configuration Error

Bit 1¢ Badg Not Connected

Bit 2¢ DBadc Device Failure

Bit 3¢ Bad¢ Sensor Failure

Bit4 ¢ Badg No Comms withast usable value
Bit 5¢ Bad¢ No Comms with no usable value
Bit 6¢ Bad¢ Out of service

Bit 7¢ Bad¢ Transducer in MAN

Bit 8¢ Bad¢ SIS

Bit 9¢ Uncertaing Last usable value

Bit 10- Uncertaing Substitute

Bit 11- Uncertaing Initial Value

Bit 12- Uncertain¢ Sensor Conversion Not Accurate
Bit 13- Uncertain¢ Engineering Unit Range Violation
Bit 14- Uncertaing Sub Normal

Bit 15- Uncertaing Transducer in MAN

Bit 16¢ Goodc Active Block Alarm

Bit 17- Goodc Active Advisory Alarm

Bit 18- Goodc Active Critical Alarm

Bit 19- Good¢ Unacknowledged Block Alarm
Bit 20- Goodc¢ Unacknowledged Advisory Alarm
Bit 21- Good¢ Unacknowledged Critical Alarm
Bit 22- Goodc Initial Fault State

Bit 23¢ Good CAG& Initialization Acknowledge
Bit 24¢ Good CAG& Initialization Request

Bit 25¢ Good CAS§ Not Invited

Bit 26¢ Good CA§ Not Selected

Bit 27¢ Good CAS8 Local Override

Bit 28¢ Good CAS§ Fault Statue Active

Bit 29¢ Good CAS Initial Fault Active

Byte 8- 11

H1 Device PV Float Value

Logix PV Int.

This reformat is used for Logix L5X generation when the primary interfac
EtherNet/IP target. It will format the data specifically for the Logix UDT createt

Process Variables with a discrete value (i.e., integer).

Source Type

Byte O H1 Device PV Status (Enum)
Bit Oc PV Statug Bad
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Bit 1¢ PV Statug Uncertain

Bit 2¢ PV Statug, Good

Bit 3¢ PV Statug Good Cascade
Bit 4¢ PV Limitg No Linit

Bit 5¢ PV Limitg Low Limit

Bit 6¢ PV Limit; High Limit

Bit 7¢ PV Limitg Constant

Byte 1 H1 Device PSulStatus Raw
Byte 2-3 Pad Byte
Byte 4 H1 Device PV Int Value

Destination Type

Byte O H1 Device PV Status (Raw)
Byte 1- 2 Pad Byte
Byte 3 H1 Device PV Status (Enum)

Bit O¢ PV Statug Bad

Bit 1¢ PV Statug Uncertain

Bit 2¢ PV Statug Good

Bit 3¢ PV Statug Good Cascade
Bit 4¢ PV Limig No Linit

Bit 5¢ PV Limitg Low Limit

Bit 6¢ PV Limi; High Limit

Bit 7¢ PV Limit; Constant

Byte 4-7 H1 Device PV SubStatus (Enum)

Bit 0¢ Bad¢ Configuration Error

Bit 1¢ Badg¢ Not Connected

Bit 2¢ DBadc Device Failure

Bit 3¢ Bad¢ Sensor Failure

Bit4 ¢ Badg No Comms withiast usable value

Bit 5¢ Bad¢ No Comms with no usable value

Bit 6¢ Badg Out of service

Bit 7¢ Bad¢ Transducer in MAN

Bit 8¢ Bad¢ SIS

Bit 9¢ Uncertaing Last usable value

Bit 10- Uncertaing Substitute

Bit 11- Uncertaing Initial Value

Bit 12- Uncertaing Sensor Conversion Not Accurate
Bit 13- Uncertain¢ Engineering Unit Range Violation
Bit 14- Uncertain¢ Sub Normal

Bit 15- Uncertaing Transducer in MAN
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Bit 16¢ Goodc Active Block Alarm

Bit 17- Goodc Active Advisory Alarm

Bit 18- Goodc Active Critical Alarm

Bit 19- Good¢ Unacknowledged Block Alarm
Bit 20- Goodc¢ Unacknowledged Advisory Alarm
Bit 21- Good¢ Unacknowledged Critical Alarm
Bit 22- Goodc Initial Fault State

Bit 23¢ Good CAG& Initialization Acknowledge
Bit 24¢ Good CAB& Initialization Request

Bit 25¢ Good CASg Not Invited

Bit 26¢ Good CAS8 Not Selected

Bit 27¢ Good CASg Local Override

Bit 28¢ Good CAS§ Fault Statue Active

Bit 29¢ Good CAS Initial Fault Active

Byte 8

H1 Device PV Int Value

This reformat is used when the primary interface is Modbus TCP Master/Slave.
format the data specifically for Modbus for Process Variables with an analog valut
float). The data will be formatted as below.

Modbus PV Real | Source or Destination Type

MB Register 0

Pad byte + H1 Device PV Statu

MB Register 1

H1 Device P¥loatValue (lower 16 bits)

MB Register 2

H1 Device PWloatValue (upper 16 bits)

Modbus PV Int.

This reformat is used when the primary interface is Modbus TCP Master/Slave.
format the data specifically for Modbus for Process Variables with a discrete value
integer). The data will be formatted as below.

Source or Destination Type

MB Register 0

Pad byte + H1 Device PV Sttu

MB Register 1

H1 Devicdnt PV Value

Table3.5 ¢ Internal Map Reformat Options

3.54.1.

COPY FROM

One of six sources can be selected to copy from
Internal, EIP Target, EIP OriginatdvlB Register, FF Masteor FF Device
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FFLO1 - Configuration
General Physical Configuration H1

Internal Map (max. of 200 items.)

EtherMet/IP Devices EtherNet/lP Map Modbus Modbus Auxiliary Map  Internal Map - Advanced

o= o

Recommend

Source  Source Bit
Offset Offset

b ~ w

Destination
Instance

Source Type Source Instance Source Tag Destination Type Destination Tag Decs)tflfr;:t‘\un DE:‘S‘CI;?;;H

Internal

EIP Target
EIP Originator
MB Register
FF Device

FF Master

Figure3.30¢ Internal Mapg Source Type

3.54.1.1. INTERNAL

Set theSource Typéo Internal, when copying data from the internal data space (IDS)

FFLOT - Configuration =N =
General Physical Configuration H1 EtherMet/IP Devices EtherNet/lP Map Modbus Modbus Auxiliary Map  Internal Map - Advanced
Internal Map (max. of 200 items.) Recommend

Source Bit
Offset

Source
Offset

Destination
Instance

Destinati Destinati
Source Type Source Instance Source Tag Destination Type Destination Tag eéflfr;z;nn E:‘sg:sgn

b ~ w

Internal

EIP Target
EIP Originator
ME Register
FF Device

FF Master

Figure3.31 ¢ Internal Mapc¢ Internal Sourc&ype

TheSourcelnstanceis Not Applicable for the internal data space.

TheSource Offsets the offset in thenternal Data Space (ID&hich has a max of 100,000
bytes.The first 2000 bytes are however reserved for internal system use.

TheCountis the number obytesthat will be copied.

3.5.4.1.2. EIP TARGET
Set theSource Typé¢o EIP Targetvhen copying data from a connection originator (e.g. the
output assembly from the Logix Controler
ﬁ NOTE When using EtherNet/IP Target it is recommended to useAtuw®
Target Mappingfeature (in the H1 tab configuration). This will automatically
map all the required data in the Internal Map.
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FFLO1 - Configuration E@

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map  Advanced
Internal Map (max. of 200 items._) Recommend

Source  Source Bit Destination T Destination Destination T Destination Destination
Offset Offset estination Type Instance estnation fag Offset Bit Offset

b |EIP Target ~ [Connection0 0 b 0
* A Connection 0 ~

Connection 1

Connection 2

Connection 3

Figure3.32 ¢ Internal Map¢ EtherNet/IP Target Sourdeype

Source Type Source Instance Source Tag

TheSourcelnstancewill be the connection numbgi0 to 3)

The Source Offsets the offset in theconnection dateof the EtherNet/IP output assembly
from where the data must be copied.

TheCountis the number obytesthat will be copied.

3.5.4.1.3. EIP ORIGINATOR

Set theSource Typéo EIP Originatowhen copying data fromraEtherNet/IPDevice

CNROTEIP - Configuration E@

General ConirolNet ControlNetDevices ControlNetMap EtherNey/IP Devices EtherNey/IP Map Modbus Modbus Auwiliary Map  Internal Map  Advanced
Internal Map (max. of 200 items.)

Source Source  Source Bit Destination Destination Destination Copy
Source Type

Instance Offset Offset Destination Type Instance Offset Bit Offset Caunt Function Reformat

b ~ ~ v

Internal

EIP Target

EIP Onginator i

MB Register

CNet Target

CNet Originator

Figure3.33 ¢ Internal Map¢ EtherNet/IP Originator Sourckype

The Source Instancewill be one of the EtherNet/IP IO devices added to the EtherNet/IP 10
tree in Slate.

Aparian-Slate - FFLinkDemo*

File Device Tools Window Help

el X A4S 0L e

Project Explorer v A%
=& FFLinkDemo FFLOT - Configuration [E=nEERx"
& [ FFLO1 (FF Link/B)
# Configuration General Physical Configuration Hi  EtherNetIP Devices EtherNeylP Map Modbus Modbus Awsiliary Map Internal Map  Advanced

[=J-«&» EtherNet/IP Connec tions
i -{ I PF755 (192 168.1.100) Internal Map (max of 200 items.)
(5] <= HI Devices

@ [34]-MyTMT85

Recommend

Source Type  Sourcelnstance  Source Tag ng‘:;: Sﬂg:'c:ela" Destination Type Dﬁi‘:;‘:g:’” Destination Tag Degf'f":;'l‘m DBE:"O”;;Z”

EIP Originator  “ |PF755 ~ 0 ~ 0
- v ~

Figure3.34 ¢ Internal Mapc¢ EtherNet/IP Originator Source Instance

TheSource Offsets the offset in the selected EtherNet/IP device Clalsglit Assembly.
TheCountis the number obytesthat will be copied.
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3.5.4.1.4. MODBUS REGISTER

Set theSource Typé&o MB Register(Modbus Register) hen copyingrom Modbus data

A\

automatically map all the required data in the Internal Map.

NOTE When using Modbus TCP Master / Slave, it is recommended to use the
Auto Target Mapping feature (in the H1 tab configuration). This will

FFLO1 - Configuration

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Intemnal Map  Advanced

Internal Map (max. of 200 items.)

Source  Source Bit Destination

Source Type Source Instance Source Tag Destination Type

Destination Tag

Destination Destination

SRR

Recommend

Offset Offset Instance Offset Bit Offset
b |MB Register ~ |CS b 0 0
' ‘Enltsr'?zlrget
EIP Originator
FF Device
FF Master
Figure3.35¢ Internal Ma ¢ Modbus Sourcdype
TheSourcelnstancewill be the Modbus register type required.
1 HRc Holding Register
1 IR¢ Internal Register
T C< Coil
9 IS¢ Discrete Input
FFLOT - Configuration =N el <"
General Physical Configuration H1 EtherNey/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Internal Map  Advanced
Internal Map (max. of 200 items.) Recommend

Source Type Source Instance Source Tag ng\;;:‘e SDS;;;ZF“ Destination Type Dlis:‘\g:gzn Destination Tag
» |MB Register ~|CS ~ 0
. ~ |CS
1S
IR

Destination Destination

Oftset
1}

Bit Offset

Figure3.36 ¢ Internal Ma - Modbus Sourcénstance

TheSource Offsets the Modbus Register offset from where the data must be copied.

TheCountis the number obytesthat will be copied.

3.5.4.1.5. FF DEVICE

Set theSource Typéo FF Devicewhen copying data fromraH1 Device
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FFLO1 - Configuration
General Physical Configuration H1

Internal Map (max. of 200 items._)

Source Type

-

FF Device ~

« |Internal
EIP Target

MyTMT85

EIP Originator
|MB Register
|FF Device

Source Instance

ool

EtherNey/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  IntemalMap  Advanced

Recommend
Source  Source Bit Destination Destination Destination
Source Tag Offsat Offsat Destination Type Instance Destination Tag Offsat Bit Offsat
~ | Device Status |~ b a

i

Figure3.37 ¢ Internal Mapc¢ FF Devic&ourceType

TheSourcelnstancewill be theH1 Device configured in the Slate H1 Device IQ tree
TheSourceTagis thedata that must be copiedeviceStatus, PV, Async Paramgeter
TheCountis the number obytesthat will be copiedwhich will automatically be populatgd
See sectiod.6with regards to the data formats for the various FF Device Source.

Aparian-Slate - FFLinkDemo*

£ [ FFLO1 (FF Link/B)
# Configuration
()<= EtherNey/IP Connections
- ] PF755(192.168.1.100)
(-4 H1 Devices

B [34]-MyTMT85

File Device Tools Window Help
oale dd 0 e 8L e
Project Explorer vax
(=& FFLinkDemo FFLO1 - Configuration

ESHEEE O

General Physical C H1  EtheiNeylP Devices EtherNeylPMap Modbus Modbus AwiliaryMap Intermal Map  Advanced

Internal Map (max. of 200 items.) Recommend

Destination  Destination
Offset Bit Offset

Destination
Instance

Source  Source Bit

Source Instance Offset Offset

Source Type Source Tag Destination Type Destination Tag

» |FF Device

~ [MyTMT85 ~ | Device Status
[ [y TMT8S

FF Device

| MyTMT85

~ Device Cont .

Figure3.38 ¢ Internal Map¢ FF Deice Sourcelnstance

3.5.4.1.6. FF MASTER

Set theSource Typé FF Masterwhen copying data frorthe FF Link (i.e., the FF Master)

FFLO1 - Configuration
General Physical Configuration H1

Internal Map (max. of 200 items.)

Source Type Source Instance

b i

Source Tag

Source
Offset

Source Bit
Offset

Destination Type

w

Destination
Instance

EtherMet/IP Devices EtherMet/IP Map Modbus Modbus Auxiliary Map  Intemal Map  Advanced

EN Ao ">

Recommend

Destination Tag

Destination Destination
Offset Bit Offset

Internal

EIP Target
EIP Originator
MEB Register
FF Device

|FF Master

Figure3.39 ¢ Internal Map¢ FF MasteSource Type

TheSourceTagis the data that must be copied from the FF Mastdasgter StatusAdvanced
Statusor Alert).

TheCountis the number obytesthat will be copiedwhich will automatically be populated)
See sectiod.6 with regards to the data formats for the various MBster Source.
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3.5.4.2. COPY TO

One of six destinations can be selected to copy to
Internal, EIP Target, EIP Originatdvlodbus Register, FF Deviaw, FF Master

FFLOT - Configuration
General Physical Configuration H1

Internal Map (max. of 200 items.)

Source Type

b ~

Source Instance

E=EoR ™
EtherNey/IP Devices EtherNet/IP Map Modbus Modbus Auxliary Map Intemal Map  Advanced

Recommend

Destination Destination
Oftset Bit Offset

Destination
Instance

Source Bit
Oftset

Source

Source Tag Offset

Destination Type Destination Tag

w~

Internal

EIP Target
EIP Originator
MB Register
FF Device
FF Master

Figure3.40 ¢ Internal Map¢ Destination Type

3.5.4.2.1. INTERNAL

Setthe Destination Typdo Internal, when copying data to the internal data space (IDS)

FFLO1 - Configuration
General Physical Configuration H1

Internal Map (max. of 200 items.)

Source Type

Source Instance

E=SEOE ">
EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Intermal Map  Advanced

Recommend

Source  Source Bit Destination Destination Destination

Source Tag

Destination Type

Destination Tag

Offset

Oftset

Instance

Offset

Bit Offset

2 i

Figure3.41 ¢ Internal Map¢ Internal Destination

TheDestination Instanceis Not Applicable for the internal data space.

The Destination Offsetis the offset in thelnternal Data Space (ID@hich has a max of
100,000 bytesThe first 2000 bytes are however reserved for internal system use.
TheCountis the number obytesthat will be copied.

3.5.4.2.2. EIP TARGET
Set theDestination Typeo EIP Targetwhen copying data to the EtherNet/IP Target input
assembly
é NOTE When using EtherNet/IP Target it is recommended to useAtuw®
Target Mappingfeature (in the H1 tab configuration). This will automatically
map all the required data in the Internal Map.
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FFLOT - Configuration =B [
General Physical Configuration H1 EtherNet/IP Devices EtherNetlP Map Modbus Modbus Auxiliary Map Intemnal Map  Advanced

Internal Map (max. of 200 items.) Recommend

Source  Source Bit Destination Destination Destination

Source Type Source Instance Source Tag Offsat Offsat Destination Type Instance Destination Tag Offsat Bit Offseat

b ~

EIP Originator

ME Register
FF Device
FF Master

Figure3.42 ¢ Internal Mapg EtherNet/IP Target Destination

TheDestination Instancewill be the connection numbg0 ¢ 3).

TheDestination Offseis the offset in theConnection Dataf the EtherNet/IP input assembly
from where the data must be copied.

TheCountis the number obytesthat will be copied.

FFLOT - Configuration \EI

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Internal Map  Advanced

Internal Map (max. of 200 items.) Recommend
Source  Source Bit . Destination . Destination Destination
Source Type Source Instance Source Tag Offset Ofiset Destination Type Instance Destination Tag Ofiset Bit Offset
» A a EIP Target ~ | Connection0 a
~

Connection 1
Connection 2
Connection 3

Figure3.43 ¢ Internal Mapg EtherNet/IP Targe€onnection Number

3.5.4.2.3. EIP ORIGINATOR

Set theDestination Typeo EIP Originatoy when copying data toraEtherNet/IP 10 device
Output Assembly.

FFLO1 - Configuration = E
General Physical Configuration H1 EtherNey/IP Devices EtherNeyIP Map Modbus Modbus Auxiliary Map  Internal Map  Advanced
Internal Map (max. of 200 items_) Recommend
Source  Source Bit Destination Destination Destination
Source Type Source Instance Source Tag Offsat Offsat Destination Type Instance Destination Tag Offsat Bit Offset
3 M 0 EIP Qriginator ~ | PF755 b 0
Internal
EIP Target
EIP Originator
ME Register
FF Device
FF Master

Figure3.44 ¢ Internal Mapc¢ EtherNet/IP Originator Destination
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TheDestination Instancewill be one of the EtherNet/IP IO devices added to the EtherNet/IP
IO tree in Slate.

Aparian-Slate - FFLinkDemo*

File Device Tools Window Help

el bd A+ BL e
Project Explorer 31X
(= FFLinkDemo

5[ FFLOT (FF Link/B) FFLOT - Configuration E=REo %
«.# Configuration
.= Cthe I

onnection
i F755 (192.168.1.100)
—

General Physical Configuration H1 EtherNetIP Devices EtherNeyIP Map Modbus Modbus Auxiliary Map  IntemalMap  Advanced

A= Internal Map (max. of 200 items.) Recommen g
| [34]-MyTMTE5 s T s et s . Source SourceBit Lt Destingtion | Tag Destination Destination
ource Type  Source Instance  Source Tag oarcs Sosice Pt Destination Type ot estination Tag et B Oftes

» - 0 EIP Originator 0

Figure3.45 ¢ Internal Mapcg EtherNet/IP Originator Destination Instance

The Destination Offsetis the offset in the selected EtherNet/IP device ClasSutput
Assembly.
TheCountis the number obytesthat will be copied.

3.5.4.2.4. MODBUS REGISTER

Set theDestination Typdo MB Registe(Modbus Register), hen copying data to a Modbus
Register

ﬁ NOTEWhen using Modbus TCP Master / Slave, it is recommended to use the
Auto Target Mapping feature (in the H1 tab configuration). This will
automatically map all the required data in the Internal Map.

FFLOT - Configuration =N el <"
General Physical Configuration H1 EtherNey/IP Devices EtherNet/IP Map Modbus Modbus Awiliary Map  Internal Map  Advanced
Internal Map (max. of 200 items.) Recommend
Source  Source Bit . Destination . Destination Destination
Source Type Source Instance Source Tag Offset Offset Destination Type Instance Destination Tag Offset Bit Offset
2 w ~
Internal
EIP Target
EIP Originator
MB Register
FF Device
FF Master

Figure3.46 ¢ Internal Map- Modbus Destinatiomype

TheDestination Instancewill be the Modbus register type required.

1 HRc¢ Holding Register
1 IR¢ Internal Register
1 C& Caoil
1 IS¢ Discrete Input
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FFLO1 - Configuration E@

General Physical Configuration H1 EtherNet/IP Devices EtherNetlP Map Modbus Modbus Auxiliary Map Internal Map  Advanced

Internal Map (max. of 200 items.) Recommend
Source  Source Bit . Destination . Destination Destination
Source Type Source Instance Source Tag Offset Offset Destination Type Instance Destination Tag Offset Bit Offsct
3 ~ 0 MB Register hd 1]

~

Figure3.47 ¢ Internal Mapg¢ Modbus Destination Instance

TheDestination Offsets the Modbus Register offset to where the data must be copied.
TheCountis the number obytesthat will be copied.

3.5.4.2.5. FF DEVICE

Set theDestination Typdo FF Devicewhen copying data tanH1 Device

FFLO1 - Configuration E@

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Intemal Map  Advanced

Internal Map (max. of 200 items.) Recommend
Source  Source Bit A Destination . Destination Destination
Source Type Source Instance Source Tag Offset Offset Destination Type Instance Destination Tag Ofiset Bit Offset
e ~ v
Internal
EIP Target

EIP Criginator
MB Register
FF Device ]

Figure3.48 ¢ Internal Mapc¢ FF Devic@arget Destination Type

TheDestination Instancewill be theH1 Device configured in the Slate H1 Device IQ tree
TheDestinationTagis theH1 Devicalatato which the source dataust be copied@evice
Control, PV, Async Parameéter

TheCountis the number obytesthat will be copiedwhich will automatically be populated)
See sectiod.6 with regards to the data formats for the various FF Defdestination

Aparian-Slate - FFLinkDemo*

File Device Tools Window Help
oale dd a0 8L e
Project Explorer v RX

(=& FFLinkDemo FFLO1 - Configuration (=]
& [ FFLO1 (FF Link/B) EI@

# Configuration

e Efmiiob Connaci General Physical Configuration H1  EtherNetlP Devices EtherNetlP Map Modbus Modbus Auxiliary Map Intemal Map  Advanced
eiNetIP Connections
5 ﬂ755“92158”w] Internal Map {max. of 200 items ) Recommend
B 34 MyTMTES s . s st s T Source  Source Bt [ .o Destinaion . . o Destination Destination
ource Type ource Instance ource Tag Oftaet Offest estination Type tonce estination Tag gy Bit Offest

> ~ 0 FF Device ~ [mMyT™MT85 v |Device Cont... v
. v ¥ vy TMTES

Figure3.49 ¢ Internal Map¢ FF [@viceTarget Destinatiotinstance
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3.5.4.2.6. FF MASTER

Set theDestination Typdo FF Mastey when copying data tthe FF Link (i.e., FF Master)

FFLOT - Configuration =N = <"
General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map - Advanced
Internal Map (max. of 200 items.) Recommend
Source  Source Bit . Destination . Destination Destination
Source Type Source Instance Source Tag Offset Offset Destination Type Instance Destination Tag Offset Bit Offset
2 w ~
Internal
EIP Target
EIP Griginator
ME Register
FF Device
FF Master i

Figure3.50 ¢ Internal Map¢ FF MasteOriginator Destination Type

The Destination Tag will be destination Master Controlor Alert Ack to where the source
data is copied.

FFLO1 - Configuration =N e
General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Intemal Map  Advanced
Internal Map (max. of 200 items.) Recommend
Source  Source Bit Destination Destination Destination
Source Type Source Instance Source Tag Offset Offsat Destination Type Instance Destination Tag Offset Bit Offset

» bt 0 FF Master bt Master Control  ~

Alert Ack

Figure3.51 ¢ Internal Mapg FF MateDestinationTag

TheCountis the number obytesthat will be copiedwhich will automatically be populated)
See sectiod.6with regards to the data formats for the various FF Master Destination.

3.5.5. ADVANCED

The Advanced configuration is shown in the figure below.AmEinkdvancedconfiguration
window is opened by either double clicking on the module in the tree or Gibking the
module and selectinG@onfiguration
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FFLO1 - Configuration

Time Synchronization
NTP Enable

NTP - Network Time Protocol

Server IP Address

Update Interval

System Reporting

[] Enable External Log File

=3 EOE °X
General Physical Configuration H1 EtherNet/lP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map f__A_g_Vf_ﬂ‘?fd__:
168 . 1 . 23
)
Ok Apply Cancel Help

Figure3.52 ¢ FF LinlAdvanced configuration

The Advanced configuration consists of the following parameters:

Parameter

Description

NTP

NTP Enable

The FF Linkcan synchronize its onboard clock to an NTP Serve
enabling NTP.

NTP¢ Server IP Address

This setting is the IP address of the NTP Server which will be use:
time source.

NTP¢ Update Interval

This setting is the updated interval (in seconds) that Efe Linkwill
request time from the NTP Server.

System Reporting

Enable External Log File

This option enables the generation of external log files which can be
by software engineers to determine the source of user system rele
issues.

This option should remain unselected for performance.
Default: Unchecked

Table3.6 - Advanced configuration parameters
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3.6. ADD H1 DEVICE

The user will need to add ea¢til device to the FF Link which can then be configufidds
can either be done by manually selectingkl device or by using the Live List to add the H1
device.

3.6.1. MANUAIH1DEVICRADD

To manually add an H1 devicgght-click on theH1Devicestem in the tree and selectingdd
H1Device

S Aparian-Slate - FF_Doc

File Device Tools Window Help

el W X O + 5 EL 4

Project Explorer

=-& FF_Doc
=- E FFLO1 (FF Link/B)
-/ Configuration

[+ Add H1 Device

Il
Figure3.53 ¢ Adding @ H1Field Device

Next the user will need to select the device to be added to the FF Link. This is done by selecting
the device from theDevice Descriptiofrile Selectoand pressingok

S Device Description File Select

Device Description Files  Help
Filter

Manufacturer Device Manufacturer Id Device Type Id

) v Cera® | \ [ | [ o Reset

Manufacturer Device Manuf. Id Device Id Revision DD Rev. Format Binary Symbol CFF o
Endress+Hauser Cerabar M 5x 0x452B48 0x1019 1 1 DD4 0101 ffo 0101.sym 010102.cff
Endress+Hauser Cerabar M 5x 0x452B48 0x1019 1 1 DD5 0101.ff5 0101.sy5 010102.cff
Endress+Hauser Cerabar M 5x 0x452B48 0x1019 1 2 DD4 0102 ffo 0102.sym 010102.cff
Endress+Hauser Cerabar M 5x 0x452B48 0x1019 1 2 DD5 0102.ff5 0102.sy5 010102.cff
Endress+Hauser Cerabar M 5x 0x452B48 0x1019 1 3 DD4 0103.ffo 0103.sym 010102.cff
Endress+Hauser Cerabar M 5x x452B48 0x1019 1 3 DD5 0103.ff5 0103.sy5 010102.cff
Endress+Hauser Cerabar S 0x452B48 0x1007 6 1 0601.ffo 0601.sym 060104.cff
Endress+Hauser Cerabar S 0x452B48 0x1007 6 3 DD4 0603.ffo 0603.sym 060104.cff
Endress+Hauser Cerabar S 0x452B48 0x1007 7 1 DD4 0701.ffo 0701.sym 070101.cff
Endress+Hauser Cerabar S x452B48 0x1007 7 1 DD5 0701.ff5 0701.sy5 070101 cff
Endress+Hauser Cerabar S 0x452B48 0x1007 7 2 DD4 0702.ffo 0702.sym 070101.cff
Endress+Hauser Cerabar S x452B48 0x1007 7 2 DD5 0702.ff5 0702.sy5 070101 cff
Endress+Hauser GmbH | Cerabar S 0x452B48 0x1007 2 1 DD4 0201 ffo 0201.sym 020103.cff
Endress+Hauser GmbH | Cerabar & (x452B48 0x1007 2 3 DD4 0203 ffo 0203 svm 020103 cff ¥

Ok Cancel Help
Displaying 15 of 1506 items.

Figure3.54 ¢ Selecting a H1 Field Device
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Once the device has beeelected the General Configuration page will be opened and the
device will beassigned thdirst availableH1 Station AddressNote that the device will only
be added once th©kor Applybutton has been pressed.

3.6.2. bvelsTH1DevICADD

When adding a device using the Live List, the user will need to be online with the FF Link
module in SlateOnce online, rightlick on the module and seleStatus.

Aparian-Slate - FFL_Demo*

File Device Tools Window Help

Project Explorer :=
=i FFL_Demo
& Configl # Configuration

{' Status | {3 System Details
= H1De

Connection Path
Verify Configuration

|m Status
4+ Go Offline
Go Online

Figure3.55 ¢ Opening Status Window

Next select theLive Listab in the status window to see all the detected devices.

| FFLOT - Status E@

General General Statistics LiveList MasterPVs Alerts EtherNet/IP Originator CIP Statistics Ethemet Clients  TCP [ ARP

H1 Live List

Station Tagname Ident Manuf. Device | Device ) DD Status
Type Rev. Rev.
TT001 452B4810CE-F400C0042B7 LI  onine - Unconiigured

Figure3.56 ¢ Live List tab

Rightclick on the device that must be added and seledd Device

| FFLO1 - Status

General General Statistics Live List MasterPVs Alets EtherNet/IP Qriginator  CIP St

H1 Live List

Station Tagname Ident

m 4 Add Device m

A Change Station Address / Tag

Figure3.57 ¢ Live List add device
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The software wilthen attempt tomatch the online device in the live list with a device in the
FF DD Catalog.dimatching DD fileis found, the device will be added at the station number
in the live list. If n@xactmatch is found in the DD catalog, then the best possible alternative
will be provided for the user to add.

3.6.3. CONFIGURATION

3.6.3.1. AUTGINSTANTIATE CONTROL STRATEGY

Once a device is added, the user will be prompieaptionally Auto-Instantiate a Control
Strategy. Theprocesswill instantiate the Resource block, all Transducer blocks thed
selectedFunctionblockswith recommended connectors.

NOTEThe Auteinstantiated Control Strateggrovides a basic configuration

@ that should be sufficient in most applications. Depending on the application
required, additional Function Blocks and/or Connectors may need to be
instantiated by the user.

S Auto-Instantiate Control Strategy Options

Auto-Instantiate Control Strategy?
Options
Analog Input
Analog Output
[] Discrete Input

Discrete Output

Figure3.58 ¢ Auto-Instantiate Prompt

3.6.3.2. UPLOAD CONTROL STRATEGY

As an alternative to the Auttnstantiate process, the current control strategy in the device
can be uploaded.

NOTEIn order to Upload from the H1 device, the FF Link must be online, and
the current configuration must be blank.
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To upload from an H1 device, rigtlick on a blank space in tiiBdock Editortab and select
the Upload Control Strategypption.

®
®

| FFLOT - 18 - Device Configuration

0' Asynchronous Parameters  Advanced Log

Cancel Action

Go Online
Download to Device
Go Offline

Verify Device

Add Wire

Add Block

Add Connector

4 &% x

* 0o

Clear All
S Auto-Instantiate Control Strategy
|1‘ Upload Control Strategy |

Figure3.59 ¢ Upload Control Strategy

NOTE:The Upload Control Strategy provides a best match for the device
configuration within the FF Link. Depending on the application required, and
the previous configuration environment, certain connectors may need to be
modified.

NOTE: Once the Upload Control Strategy has been completed, the

configuration will need to be redownloaded to the H1 device in order to
synchronise the VCRs and other FF Link parameters.

3.6.3.3GENERAL

The General configuration is shown in the figure below. Daeiceconfigurationwindow is
opened by either double clicking on th&l device in the tree or rightlicking theH1device
and selectingConfiguration
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M FFLO1 - 18 - Device Configuration

Instance Configuration

GEHE’E‘ Block Editor Asynchronous Parameters Advanced Log

SN EE >

Device Description

Basic Configuration
Capability Level 1 »
[] Advanced (Manual) Scheduling

[] zero PV Data on Communication Failure

[] Enable Alert Extraction

Station Address 18 ~ Manufacturer Id 0x452B848
Manufacturer Endress+Hauser
Instance Name MyCerabarS )
Device ID 0x1007
Device Name Cerbar001

Ok Apply Cancel Help

Device Revision 6

DD Revision 1

Capability File 452B84811007\060104 cff
System VFD ID 0x00000000

APVFDID 0x00000001

View Capability File

Figure3.60¢ Field Device General configuration parameters

The General configuration consists of the following parameters:

Parameter

Description

Instance Configuration

StationAddress

This is the station addressonfigured for theH1 device. This is the
address the=F Linkvill use to look for and configure the device for De
Exchange.

Instance Name

The device instance name which will be used to create the Tag n:
and UDTs in Logix.

BasicConfiguration

Capability Level

For devices that support multiple Capability Levels, the selet
Capability is selected here.

Advanced (Manual) Scheduling

This option allows the user to manually configure the scheduling of
I m RSOAOSQa FdzyOlirazy o6t201a |y

Unchecked (Automatic)

When the option is unchecked, each function block is schedi
sequentially based on the execution time of the previous function bl
Each function block is executed only once per macrocycle.

The order of the function blocks (Schedule Order) can be modified b
user.

The Connectors (compel commends) are scheduled immediately
the execution of the block to which they are connected.

This option is suitable for most applications.

Checked (Manuat Advanced)

Here the user is required to configure the schedule for each func
block and connector, by specifying the Initial Time, the numbel
occurrences (per macrocycle) and time between executions.
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This option is required for time critical systems and when different
devices require different PV update rates. It does however require
user to have a more advanced knowledgd-GfUNDATIONFieldbus

Zero PV Data on Communicatiol When this option is set, the PV data returned to the Primary Interf
Failue for a specific H1 device will bierced tozero if the H1 device goes offlin

Enable Alert Extraction This parameter enabgethe alert extractionfunctionality for the H1
device. When this this is disabled, no alerts from this specific H1
device will be processed.

NOTE This setting is only valid if the global Alert Extraction has b
enabled(see Generainodule H1 settings

Table3.7 ¢Device General configuration parameters

The Device Description frarsbowsthe information about the DD filgbinary and capability)
used to configure théll device

The raw Capability file can be viewed by clicking onvilesv Capability Fildutton.

3.6.3.4. BLOCK EDITOR

TheH1 configuration is shown in the figure below. The Dewt¥eConfigurationwindow is
opened by either double clicking on th&l device in the tree or rightlicking theH1device
and selectingConfiguration

Il FFLOT - 17 - Device Configuration \EI@

General  Block Editor P ~ 4 Log

MyRB2 MyDISP MySERVI MyDIAGN MyPRS
Resource Block 2 R DISP T SERVICE B DIAGNOSTIC B Pressure
[Offline] [Offline] [Cffline] [Offline] [Offling]

MyAl
AnalogInput
[Offline]

ouT “ PV1
HIHI_ALM_OUT_D
HI_ALM_OUT_D
LO_ALM_CUT_D
LOLO_ALM_OUT_D
ALARM_OUT_D

Ok Apply Cancel Help

Figure3.61 ¢ Field Devicédl configuration parameters

The block editor is used to configuieK S RS @A 0SQa O2y iNRf &GNy GS3e
1 Adding blocks (Resource, Transducer and Function Blocks),
1 Adding connectors to publish to, or subscribe from, other H1 devices,
9 Wiring between blocks and connectors,

Document No. D12R07 Page60 of 232

Revision 1.2



Setup

1 Configuring block and connector parameters.

3.6.3.4.1. ADD/ DELETBLOCK

If a device was auto instantiated when added, the Resource, Transducer(s), and at least one
Function Block will be added. Certain device can have more than one Function block added
(e.g., a multivariable device).

If a device wasot auto instantiated when added, then the user will need to manually add all
the required blocks.

é NOTEEach H1 device will require at least one Resource block, one Transducer
block, and one Function block to operate correctly.

To add a blockthe user will need to rightlick on an open space in the Block Editor window
and selectAdd Block

x  Cancel Action

Go Online
Download to Device
Go Offline

Verify Device

Add Wire
Add Block
Add Connector

E

® oy

Clear All
Auto-Instantiate Control Strategy

n
u

Figure3.62 ¢ Block Editog Add Block selection

Next the user will need to select the block to be added (as shown below).

5 Block Select

Block Type Short Description Type Cap. Lvl DD ltem Profile DD Rev. Enh. Rev
Resource RB2 | Resource 2 Enhanced 1 Ox80020AF0 0x0133 1 2

Transducer DISP DISP Custom 1 0x000200F1 0x8104 1 0

Transducer SERVI |[SERVICE Custom 1 0x000200FB 0x8105 1 0

Transducer DIAGN [ DIAGNOSTIC Custom 1 0x0002010D 0x8107 1 0

Transducer Pressure Enhanced 1 (x30020630 0x0115 1 2

-—m—
Function Discrete Input Standard 1 0x80020210 0x0103 1 0
Function DO Discrete Qutput Standard 1 0x80020230 0x0104 1 0
Function PID Proportional - Integral - Difer. .. Standard 1 0x800202B0 0x0108 1 0
Function sC Signal Characterizer Standard 1 0x80020750 0x011D 1 0
Function IT Integrator Standard 1 0x800207B0 0x0120 1 0 o
Cancel Help
Figure3.63 ¢ Block Editog Add Function Block
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Once the block has been added it will appear in the Block Editor winBlmeks can be moved
in the block editor window by leftlicking (and holding) on the block and ggang it to the
new preferred position.

MyRE2 MyDISP
Resource Block 2 i DISP 7
[Offline] [Offline]
WyAl
Analog Input
[Offling]

ouT
HIHI_ALM_CUT_D
HI_ALM_CUT_D
LO_ALM_QUT_D
LOLO_ALM_OUT_D
ALARM_CUT_D

Figure3.64 ¢ Block Editog Added function block

To delete a blockeither right-click on the block and seletite Delete option or, select the
block andpress theDeletekey.

MyAl
Analog Input
[Offling]
# Configuration
= Parameters
HIHI_ALRM_| )
HILALM Header Details
LO_ALM_ Change Mode
LOLO_ALM
T |x Delete

Figure3.65 ¢ Block Edito Delete block

3.6.3.4.2. BLOCK CONFIGURATION

The block configuration will allow the user to change the Block Tag (in the block editor), view

detailed information about the block, and allow the user to manually schedule the block (if
required).

The block configuration can be openeddither, doubleclicking on the block oright-clicking
on the block and selectinpe Configurationoption
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Myl
Analog Input
[Offling]
o & Configuration
HIHI_ALM ouT | =  Parameters
HI_ALM_OUT | Header Details
LO_ALM_OUT Change Mode
LOLC_ALM_OUT
ALARM_ouT | ¥ Delete

Figure3.66 ¢ Block Edito Block Configuration

The General tab of the block configuration window has the Block Identity and Block Definition

(as shown below). The Block Tag can be changed to provide the Block a specific name in the
Block Editor window.

Analog Input - MyAl Configuration E\@
General Schedule
Block ldentity
Block Tag MyAl
Block Definition
Label Analog Input
Block Type Function
Block ID (DD ltem) 0x800201D0
Object Index 900

Default Object Index (CFF) 900
Block Number (Instance) 1

CFF Execution Time 45 ms

Figure3.67 ¢ Block Configuratioq General

The Schedule tab of the block configuration window will altber user to specify how the
(Function) block is scheduled.

NOTEOnlyFunction blocks can be scheduled, and thus this tab is disabled for
Resource and Transducer blocks.
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Analog Input - MyAl Configuration E\@

General | Schedule !

Auto Schedule

Schedule Order 1 ~

1000
GUG

Figure3.68 ¢ Block Configuratioq SchedulgAuto)

¢CKS O2yFAIdANY A2y 2LJiA2ya 2F GKS { OKSRdzZ S il
Advanced (Manual) Schedulingption.

WhenAdvancedManual) Schedulings disabled, then the user can modify otig function
0 f 2 Scheddle Order

Parameter Description

Schedule Order The automatic schedule orders the function blocks in increa:
Schedule Order (that is the lowest value is scheduled first). Where
or more blocks have the same Schedule Order, then the blocks w
scheduled in the order in which they were instamgid.

Default:1

Table3.8 ¢ Block ScheduleAdvancedscheduling Disabled

NOTEWhen Advanced(Manual) Schedulings disabled, each function block
is scheduled to execute only once per Macro Cycle.

When Advanced(Manual) Schedulingis enabled, then the user is required to configure a
suitableSchedule Strategysing the following:
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Parameter Description

Initial Time The time {n millisecond$ from the start of the Macro Cycle when th
function block will first execute.

Repeat Count The number of timegqin addition to the initial execution) thathe
function block will repeatithin the Macro Cycle.

For example, if the Repeat Count is set to 2, then the block will exe
3 times per Macro Cycle.

Execution Period The time (in milliseconds) between the start of the block execution
the start of the subsequent execution.

Execution Time The time that the function block will take to execute. This paramete
read only and is provided for guideline purposes only.

Table3.9 ¢ Block ScheduleAdvanced Schedulirignabled

NOTEIt is important that the entered parameters do not cause the function
block to execute beyond the Macro Cycle.

NOTEIt is important that the entered parameters do not cause the function
block to execute at the same time as another function block in the same
device.

A\
A\

Analog Input - MyAl Configuration \E\@

Advanced Schedule

Initial Time (ms)
Repeat Count 2 ~
Execution Period (ms)
Execution Time 45 ms

Figure3.69 ¢ Block Configuratioq Schedule (ManualAdvanced)

The timing diagram below shows the block execution for the example configuration above.

Document No. D12R07 Pageb5 of 232
Revision 1.2



Setup

L Execution Period ‘L Execution Period
(200 ms) o (200 ms)

|
. Execution Time

' (45 ms)
( ’ Macro Cycle

(1000 ms)

- - el

Figure3.70 ¢ Block Schedule Timing (Manua#dvanced)

3.6.3.4.3. BLOCK PARAMETERIZATION

The parameter view of the block will allow the user to change various settings specific to the
block and the H1 device.

The block parameters can be opened dyher right-clicking on the block and selecting
Parameters or by doubleclickingon the block whilst holding down the Shift key.

MyAl
Analog Input
[Offling]
o g Configuration
HIHI_ALNM_OUTjr=
HLALM_ouTLS Parameters
LO_ALM_OUT Header Details
LOLO_ALM_OQUT. Chanae Mode
ALARM_OUT -

Delete

Figure3.71¢ Block Edito SelectBlock Parameters

The Block Parameter window is shown below.
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Index and Sub-Index
Parameter Class Icons

Enabled Offline Value
Data Type Live (Online) Value

Parameter Name Help Description

i— Sub-Parameter Name / /— Live Update Icon
A Analog Inppt - MyAyParameters =)&)
[= | &/live Upghate - Auto ~

™

Index, En Value ive * A

o2 e 957187

| 93 ] Good_NonCgécade::NonSpecific:NotLi.. @

o4 4R 9.960148 ®

Los ¥ ; Disabled ®
=0

101 " EUat100% 100 100 ‘w

102 ##  EUat0% 0 0 ®

103 = Units Index % % ®

104 *#  Decimal 2 2 ®
Ein O Output Scale

F11a ##  EUat100% 100 ®

Output Scale. Units Index Device Description units code index for the engineering unit descriptor for the associated block value.

Figure3.72 ¢ Block Editor Block Parameters

The Parameter Class is indicated by the combination of up to 3 icons as follows:

Clasdcon Description
‘ Alarm
& Operator
'1] Tuning
Contained
. Local
l>| Input
I_’O Output
@ Dynamic

Table3.10¢ Block Parameters Class Icons

The Parameter Data Type is indicated by one of the following icons:
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Data Type Icon Description
- Bool
+ Integer
# Unsigned Integer
#H# Float
#-% Double
= Enumerated

— Bit Enumerated

LN Index

asc ASCII

ascC Packed ASCII
@ Password
?:Ilg Bitstring

Date

DateTime

Duration

-
© | Timerime vaiue
&3
®

euc EUC
(o] .
str Octet String
\"} .. .
str Visible String

Table3.11 ¢ Block Parameterg Data Type Icons

The block parameters can be change either offline or online.
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OFFLINE CHANGE
When changing the parameter offline, the user will need to enable the block parameter by
selecting thgEnableption in theEncolumn (as shown below).

Analog Input - MyAl Parameters E@
= Live Update - Off
Index En Parameter Value Live ”
Eh1 Il Output Scale
111 #4  EUat100% (null)
112 #%  EUat0% (null)
F11a = Units Index (nully
L114 *#  Decimal (null)
=h2 Il Grant Deny
F12.1 Grant (nully
L1222 Deny (null)
13 I/O Options (null)
14 Status Options (nully
—15 Channel Uninitialized (null)
16 Linearization Type (null)
=17 U Il Low Cutoff (nully
—18 ' [] ##  Process Value Filter ___ (nully

Figure3.73 ¢ Block Edito Enable Offline Parameter

Once the parameter has been enabled, its offline value can be modified by the user. The
values of enabled parameters are stored in the offline Slate project and also written to the H1
device during a device download.

Analog Input - MyAl Parameters E@
= Live Update - Off
Index En Parameter Value Live ~
|:—:| 11 O Output Scale
F111 ##  EUat 100% (nully
F11.2 ##  EUat0% (null)
113 = Units Index (null)
L114 *#  Decimal (nully
=iz O Grant Deny
121 ==  Grant (null)
Li22 = Deny (nully
—13 [0 = vo options (null)
14 O = Status Options (null)
15 = Channel Uninitialized v {null)
—16 O = Linearization Type Uninitialized (null)
-17 y [ ##  LowCutoff || Primary Value 1 (null)
-18 y [] ##  Process Value Filter .. || Primary Value 2 (null)
|:—:|19 Field Value SensorValue 1
) SensorValue 2
|—19,1 2R E= Status RJValue 1 (null)
Lig2 o it Value RJ Value 2 (null)
E|20 Update Event

Figure3.74 ¢ Block Editor, Offline Parametefelection

When a parameter containing stgarameters is enabled, then all of the sparameters are
automatically enabled.
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Analog Input - MyAl Parameters \E\@
= | 2 Live Update - Off -
Index En Parameter Value Live ~
Fs2 &A@ # = Acual (null)
53 & = Permitted (null)
Ls4 & = Nomal (nully
—6 # = Block Error (nully
EI? Process Value
71 = Status (null)
L7z : #4  Value (null)
EIB Output
Fa1 & I = Status (null)
Lgs &K #4  Value (null)
|:—:|9 Simulate
9.1 % = Simulate Status (nully
9.2 #R ##  Simulate Value (null)
9.3 ] = Transducer Status (nully
9.4 % ##  Transducer Value (nully
95 25 = Simulate En/Disable (nully
—t10 Transducer Scale
—10.1 it EU at 100% 120 (nully
—10.2 i EU at 0% 0 (nully
—10.3 = Units Index m*h (nully
—104 # Decimal 0 {null)
—t11 L] Output Scale v
Transducer Scale.EU at 100%: The engineering unit value which represents the upper end of range ofthe associated block parameter.

Figure3.75 ¢ Block Editog Offline Parameter Group Selection

When downloading to a device, the enabled block parameters will be updated in the specific
deviceduring the download.

NOTE:See theDownload to H1 Deviceection for details regarding the H1
device download.

ONLINE CHANGE
When changing the block parameters online, the user etimer double click on thd.ive
value,or right-click on the parameter and select thérite Live Valueoption.

The Block Parameter Write dialog will open. The user can then sbkdesired value, and
then press théNrite button to write the parameterto the H1 device.
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R Analog Input - MyAI2 Parameters | = ”EH &3 |
= | & Live Update - Auto ~
Index En Parameter Value I Live | ~
| L1 *#  Decimal 2 ®
|:—:|12 ] Grant Deny
F12.1 =  Grant )
Li22 = Deny )
—13 [0 = o Options [
—14 O = Status Options [ ]
15 [] =  channel I Primary Value 1 I ®
—16 [J =  Linear Direct [ ]
17 ] O] #+ i@ Block Parameter * 0 @
~18 y ] ## Proces 0 [ ]
|:—:|19 Field Val Parameter: 15: Channel
|—19.1 % = Status| nCascade::MonSpecific:NotLi...
Lig2 8 " Value Last Value: Primary Value 1 71 41365 &
=20 Update
201 #* = Unack 'WriteValue: |Primary Value 1 > Uninitialized e
—20.2 %" = Updat: Uninitialized [ ]
203 A = @ Time § 00:00:00 [ ]
204 % #  Static Cancel 0 ®
—205 = # Relativ 0 [ ]
=21 Block Alarm
211 A = = Unacknowledged Uninitialized @
212 A = = Alarm State Uninitialized [ Y
Channel: The number of the logical hardware channel that is connected to this [/O block. This information defines the fransducer to be used going to or from the
physical world.

Figure3.76 ¢ Block Editog OnlineParameterchange

NOTE:See theGo Online with H1 Devieection for details regardingoing
onlinethe H1 devie.

A NOTEWhen changing certain parameters onlitiee user will need to ensure
that the offline parameter has also been enableith the correct value. Failing
to do this could result in a replacement H1 devicenot have the same

parameter values as the existing device when downloading.

A NOTEWhen changing ceain parameters onlinecertain block mayneed to
be placed intathe Out-of-Service (@S)mode to avoid theparameter write
fail. This can be done by either rigblicking on the block (when online with
the Block Editor)and selectingChange Mode> Out of Service (O08)
changing the Target Parameter in tfarameter Editor to OOS(as shown

below):
MyAlZ
Analog Input : -
[Auto] # Configuration
= Parameters
0 i [ ]
&} Header Details
HIHI_ALM_OUT,
HI_ALM_OUT| 5 Change Mode 3 Auto
LO_ALM_OUT i
e Out of Service (OoS)
LOLG_ALM_OUT Delete | |
aLarm_out| [+ Export Block Parm Def Custom

Figure3.77 ¢ Block Edito Block Mode set to OOS from Block Editor
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Analog Input - MyAI2 Parameters E\@
=] : Live Update - Auto ~
Index En Parameter Value Live ~
-1 J = Static Revision 422 [
—2 O s# Tag Description BROKE-CH_AI2 [ ]
-3 ] # Strategy 1] @
—4 J # Alert Key 0 ®
=is ] Block Mode
F5.1 A @ L= Target Auto | ®
52 A #® = Actual Auto [ ]
53 & =  Permitted Auto + 00S )
Lsg 2 =  Normal Auta -
—6 & = Block E Block Parameter X L
=7 Process V|
| t?] # i=  Status Parameter:  5.1:  Target Fascade:NonSpecific:NotLi...
| La2 % w4  Value 24.85388 )
|E|8 Output Last Value: Auto
‘ |>8.1 2 g = Status Cascade:Unacknowledged. .
| La2 & I8 ##  Value Write Value: 24 85388 ™
(=) Simulate LI ROut
| ka1 # = Simulate []RCas CascadeNonSpecific:NotLi. .. @
| oz 3 ##  Simulate [ cas 24 85388 ®
‘ |—9.3 #H = Transdy Cascade:MonSpecific:MatLi... @
| Loa % ##  Transdy [ Aute 24 85388 )
| Las & = Simulatg [ ] Man Disabled o v
Block Mode. Target This is the mode requested Jwo parameter may be requested
] Man
005
[wrie | | Cancel

Figure3.78 ¢ Block Edito Block Mode set to OOS from Parameter Editor

c NOTEWhen after the online parameter update is done, the block needs to be
placed in thepreviously running Block Mode (e.g., Auto).

3.6.3.4.4. ADD CONNECTOR

Connectors are used to link inputs and outputs frbfacks in a H1 device to the primary
interface (e.g., EtherNet/IP) by providing H1 device sources and destinations in the internal
mapping. To add a connector in the block editor, rigltk on @ open space of the block
editor window and selecAdd Connectooption.
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¥ Cancel Action

Go Online
Download to Device
Go Offline

Verify Device

. Add Wire
&1 Add Block
|- Add Connector

X Clear All
C-  Auto-Instantiate Control Strategy

Figure3.79 ¢ Block Editog Add connector

The Connector Configuration window will open.

5 Connector Configuration

General Schedule

Scope Direction

@ Master Exchange © Producer
O Global (Control-on-the-Wire) (O Consumer

O Wire

Identifier

Connector Tag PV1

Figure3.80 ¢ Block Editog Connector configurationGeneral

Below are the types of connectors that can be used.

Parameter Description

Scope
Master Exchange The (_:iata from the H1 device function bloghl only be exchanged with the
FF Linkvhich is the H1 Master on the network.
Global (Contrebn-the-Wire) The_ data from the H1 Qevice_ function blo_ck will be exchange with an
device on the network (including the FF Link).
Wire A wire connector is used to connect two wiresthe Block Editor window
(if the user does not want to draw the wire across the Block Editor pe
This is useful in certain applications wheemplicated block designs nee
to be used.
NOTE:A wire connector does not interfad® any variable in a functior
block, butrather tovirtually link wires.

Direction
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When a connector is a producer, then the process variable data will be
from the H1 device function block. Depending on the Scope selected
data will either be sent directly to the FF LidMaster Exchanger to other
H1 devicesGloba) on the network.
When a connector is a consumer, then the process variable will betge
the H1 device function block. Depending on the Scope selected, the
will either be sent from the FF Linkéster Exchangeor from another H1
device on the networkGloba).

Identifier
Connector Tag The name given to the connectmrstance.
In the case of Master Exchange and Global Producer, this name will be
for the Logix tag name when creating the L5X export.
Note:
ConnectorTags must be unique within an H1 device.
In addition to thisMaster Exchange Consumeand Global- Producer
Connectors Tags must be unique within the entire FF Link configuratio

Producer

Consumer

Table3.12 ¢ Block Editog Connector configuration

¢tKS {OKSRdzS dFo6 A& 2yfe SyloftSR sKSy (KS
Advanced (Manual) Schedulirmgption is set
WhenAdvanced(Manual) Schedulings disabled, therthe Producer Connector is scheduled

(compelled) immediately after the execution of the block to which it is connected. Consumer
Connectors are scheduled (compelled) as soon as possible at the start of the Macro Cycle.

NOTE:When Advanced(Manual) Schedulingis disabled, eaclconnector is
scheduled (compelled)nly once per Macro Cycle.

When Advanced(Manual) Schedulingis enabled, then the user is required to configure a
suitable Schedule Strategy using the following:

Parameter Description

Initial Time The time {nh millisecond$ from the start of the Macro Cycle when th
connectorwill first be compelled

Repeat Count The number of times (in addition to the initimlompe) that the
connectorwill repeat within the Macro Cycle.

For example, if the Repeat Count is set to 2, thendbenectorwill be
compelled3 times per Macro Cycle.

Repeat Time The time (in milliseconds) betweenubsequent scheduling of the san
connector.

Table3.13 ¢ Connector TimingAdvanced Scheduling Enabled

ﬁ NOTEIt is important that the entered parameters do not cause twanector
schedulingo execute beyond the Macro Cycle.
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NOTEThe FF Link Master in its role as Link Active Schedular (LAS) will attempt

@ to compel all the connectors based on the user timing configuration provided.
However, where this timing conflicts with other H1 devices, the connector will
be compelled as soon dke H1 bus is available immediately following the
configured time.

NOTE:To ensure maximum communication efficiency (and reduce latency)
@ Connectors should be scheduled in relation to the function blocks to which
they are connected. A Producer Connector (connected to a function block
output port) should be executed after that function block has completed its
execution. (i.e.Start Time + Execution Time).
A Camsumer Connector (connected to a function block input port) should be
scheduled so gd4o0 complete beforethe function block executes (typically
16ms before the function block executes.)

S Connector Configuration

General Schedule
Timing
Initial Time 195 (ms})

Repeat Count 2 b {per macrocycle)

Repeat Time 200 (ms)

Figure3.81 ¢ Conrector Configurationg Schedule (ManualAdvanced)

The timing diagram below shows tleennector timing in relation to thélock execution for
the example configuration above.

Macro Cycle K
| (1000 ms) .
\ Block Initial Time 3 i
(150 ms)  Block Execution Period | Block Execution Period |
h (200 ms) 0 (200 ms)
I )
. ¢ \Block
! 1Execution Time
'(45 ms)
! | , A :
Block: MyAl ~———————P| Al | | A A
Connector: PV1 == > | ‘
Connector . Connector
Repeat Time | Repeat Time
(200 ms) ! (200 ms)

Figure3.82 ¢ ConnectorSchedule Timing (Manualhdvanced)
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Once the configuration has been appliedetconnector will be added to the Block Editor
window.

MyAl
Analog Input
[Offling]

ouT o PV1
HIHI_ALM_OUT_D
HLALM_OUT_D
LO_ALM_OUT_D
LOLO_ALM_OUT_D
ALARM_OUT_D

Figure3.83 ¢ Block Editog Connector added

After the connector has been added to the Block Editor windine, configuration for the
connector can be accessed &yher doubleclicking orright-clicking on the connector in the
Block Editor and selectir@onfiguration

o PV

# Configuration
X Delete

Figure3.84 ¢ Block Editog Connectorconfigurationselected

The Connector symbol displayed depends on the type of connector configured.

2

O

Symbol Direction Scope

a PV | Producer
Master Exchange
PV2 o Consumer
a NefTag01 Producer
Global (Contrebn-the-Wire)
NetTag01 o Consumer
P Ref01 ' Producer
Wire
Ref01 o Consumer
Table3.14 ¢ Connector Symbols
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3.6.3.4.5. ADD WIRE

In the Block Editowires are used to connedbetweenblockports and connectors.To add a
wire, rightclick on @ open space in the Block Editor and seliet Add Wireoption.

*  Cancel Action

Go Online
Download to Device
Go Offline

Verify Device

[

Add Wire
Add Block
Add Connector

L B |

Clear All
= Auto-Instantiate Control Strategy

Lin}

Figure3.85 ¢ Block Editog Adding a wire

A wire will then be drawn once the user lefiicks on the Block Editor page and moves the
mouse cursor. Finishing a segment of the wire is done bylieking on the Block Editor page.
The wire drawing will still bactive and if the mouse cursor is moved another segment of the
wire will be drawn. To stop drawing a wire, the user can either left dealité on the last
point of the wire, rightclick and seledhe Cancel Actiowmption. The wire drawing mode will
automatically terminate if the wire terminates on the port of a block or connector.

MyAl
Analog Input 1 2

[Offline] / \

cuT PV1
HIHI_ALM_CUT_D
HI_ALM_CUT_D
LO_ALM_CUT_D
LOLC_ALM_CUT_D
ALARNM_OUT_D

Figure3.86 ¢ Block Editog Drawing a wire between a block and connector

A wire segment can be deleted by righiicking on the wire and selectitige Delete Segment
option, or by pressing thBeletekey.

An entire Wirecan be deleted by rightlicking on any wire segment and selecting Bedete
Wire (All Segmentspption.
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MyAl

Analog Input

[Offline]

cuT
HIHI_ALM_CUT_D
HI_ALM_CUT_D
LO_ALM_CUT_D
LOLO_ALM_OUT_D
ALARM_OUT_D

+ Delete Segment

. Delete Wire (All Segments)

Figure3.87 ¢ Block Edito Delete Segment

3.6.3.4.6.

DOWNLOAD TO H1 DEVICE

Once the H1 device has been correctly setbp,control strategy (configurationyill need to

be downloaded to the H1 device. The H1 device download can take up to a minute to
completedependingon the block configuration complexity and number of H1 devices on the
H1 network. Onceomplete the H1device willstore the block configuration in Newolatile

(NV) memory. Thus, when the H1 device is power cycled it will still have the updated block

configuration.

General Block Editor  Asynchronous Parameters Advanced Log

=@ |E=]

MyRB2

MySENSO

MySEMSO1

MyDISPL

Resource Block 2 &

SENSOR TRANSDUCER 1 T

SENSOR TRANSDUCER 2 T

DISPLAY BLOCK

T

[Offling]

[Offline]

[Offling]

[Offline]

MyAl2

Analog Input

[Offline]

ouT
HIHI_ALWM_QUT D
HI_ALM_OUT_D
LO_ALM_OUT_D
LOLO_ALM_OUT_D
ALARM_OUT D

Download to Field Device

Read AP Block Headers ... 4

Cancel

Ok Apply

Cancel

Help

A\

Figure3.88 ¢ Block Editog Download

NOTEThe user will be requested to Apply the FF Link configuratime ¢the
block configuration has been downloaded to the H1 device and the FF Link

configuration has changed. This will ensure that the updated H1 device block

configuration is applied to the FF Link device configuration.

Document No. D12R07
Revision 1.2

Pager8of 232



Setup

3.6.3.4.7. GO ONLINE WITH H1 DEVICE

The user can also go online with the H1 device after the download is complete. This will allow
the user to view or edilive block parameters. To go online with B1 device, rightlick on a
empty space in the Block Editor and seléct Online

W FFLO1 - 34 - Device Conf guration \EI@
General Block Editor Asynchronous Parameters Advanced Log
~
MyRB2 MySEMSO MySEMSO1 MyDISFL
Resource Block 2 B SENSOR TRANSDUCER 1 T SEMSOR TRANSDUCER 2 T DISPLAY BLOCK B
[Offline] [Offline] [Offline] [Offling]
MyAIZ
Analog Input B B T i
[Offfine] Going Online with Field Device
OUTe=——  Read AP Block Modes . 1
HIHI_ALM_QUT_D
LO_ALM_OUT_D
LOLO_ALM_QUT_D
ALARM_CUT_D
v
< >
Ok Apply Cancel Help
Figure3.89 ¢ Block Editog Go Online
Once online the user can see the output values being produced by the blocks.
General [ Block Editor! As Paramelers Log
MyRB2 MyLB MySPMB MyPRS2
Device Resource " LCD Block T Statistical Process Monitori.. T Pressure 2
[Auta) [Auto] [Auto] [Auta]
KyAl MylS
Analog Input Input Selector
[Auto] [Auto]
-0.0069 12,300 12.300
OUT ¢ o PV1 ‘ IN_1 oUT ¢ - PV2
of 0.0000 1
ouT_D IN_2 SELECTED
29,600 off
0.0000
IN_4
Use
DISABLE_1
Disable
DISABLE_2
Use
DISABLE_3
Disable
| oDISABLE_4
0.0000
IN_5
0.0000
IN_B
0.0000
IN_T
0.0000
IN_8
Disable
DISABLE_S
Disable
DISABLE_6
Disable
DISABLE_7
Disable
DISABLE_B
Figure3.90 ¢ Block Edito Online Block View
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The status of each process variable is indicated by its color as follows:

PVColor PV Status
Green Good
Purple Good Cascade

Uncertain
Red Bad

Table3.15¢ PV Colors

The user can also view the online values of the parameters in

parameter view for the block.

each block by opening the

Analog Input - MyAI2 Parameters E@
H= | & Live Update - Auto ~
Index En Parameter Value Live ~
1 ] # Static Revision 2 [ )
-2 [] «#  Tag Description [ ]
3 ] # Strategy 0 ®
—4 J Alert Key 0 ®
=ls ] Block Mode
|—5.1 2 = Target Auto ®
t52 & @ =& = Actual Auto e
53 & = Permited Auto + Man + 00S ®
Ls4 & = Nomal 00s ™~
6 & =  Block Error ®
EI? Process Value
|—7.1 & = Status Good_NonCascade::NonSpecific:NotLi... @
L72 % ##  Value 25.04895 ™~
|:—:|8 Output
F81 2 = Status Good_NonCascade::Unacknowledged...
L2 & |I¥ ##  Value 25.04895 ®
|:—:|9 Simulate
|> a1 %R E= Simulate Status Good_NonCascade::NonSpecific:NotLi... @
Fo2 HR ##  Simulate Value 25.04895 ®
|— 9.3 %R E= Transducer Status Good_NonCascade::NonSpecific:NotLi...
I— 9.4 5] ## Transducer Value 25.04895 [ ]
Los % = Simulate En/Disable Disabled e -

Figure3.91 ¢ Block Editog Online Parameter View

3.6.3.5. ASYNCHRONOUS PARAMETERS

Asynchronous Parameter can be used to read or write data from the Primary Interface to
specific block parameters which are not accessible through the normal connector and wire
method. Within each Macro Cycle a configurable number of asynchronous parameters will be
executed (see thédsynchronous Parameter Ratethe general H1 configuration).

TheAsynchronous Parametecenfiguration is shown in the figure below.
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B FFLOT - 18 - Device Configuration

Function
Read
Read
Read

woN =

4 K9 K9 KBS

General Block Editor | Asynchranous Parameters | Advanced Log

Asynchronous Parameters (max. 32 items.)

=) e
Block Index Sublndex Tagname DataType Size
MyDIAGN ~ 33 - MyDIAGNOperatingHours DINT ~ 4
MyAR ~ 7 - MyARProcessValue PV Status+Real | 5
MyAl ~ 10 - MyAlTransducerScale SINT Array ~ 11
~
Ok Apply Cancel Help

Figure3.92 ¢ DeviceAsynchronous Parametecenfiguration

TheDevice AsynchronouBarameterconfiguration consists of the followirggtributes:

Parameter Description

Function The FF Link can eitheead or write an asynchronous parameter foor from, a
device.

Block The instance name of the block which has the parameter to be used in
asynchronous parameter read or write.

Index The parameter index of the selected block to be used in the asynchro
parameter read or write.
NOTESee the section below on how to browse for a specific parameter.

Sublndex The parameter subindex of the selected block to be used in the asynchrc
parameter read or write.
Note: Select 0, for a parameter with no sparameters.

Tagname The name given to the asynchronous parameter which will be used in the int
mapping as well as the Logix tagname in the L5X creation.

DataType The data type of the parameter.

Size The size of the parameter in bytes.

This field is read only unless the selecizata Typeis SINT Array

Table3.16 ¢ DeviceAsynchronous Parametecenfigurationattributes
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3.6.3.5.1. PARAMETER BROWSER

The asynchronous parameter selection index, subindex, and datatypgee@tner manually
entered or the user can browse to the required parameter. To open the block parameter
browse view, rightlick on therow, in the Asynchronous Parameter mappiggd and select

the Browseoption.

Function Block Index Sublndex
» Read L MyDIAGN L
Browse
* b MyRB2 b Q
X Delete

Figure3.93 ¢ Device Asynchronous Parameter Browse selection

TheBlock Parameter Select dialog will open, displaying all the parameters for the selected
block.

S Block Parameter Select - Block: MyDIAGN

=
Index Parameter ~
—18 ;= Last Diag. Code
~19 = Ack. Alarm Mode
20 = Ack. Alarm
—21 = Reset All Alarms
22 # Error No.
—23 = Select Alarmtype
24 #it Alarm Delay
~25 #it Alarm Displ. Time
—26 = Press. Eng. Unit
27 ## Pminalarm Window
28 o Pmaxalarm Window
—29 i=  Temp. Eng. Unit
30 o Tminalarm Window
31 o Tmaxalarm Window
32 # Enter Reset Code
33 EE Operating Hours |
34 oo Status History v
coc

Figure3.94 ¢ Device Asynchronous Parametdrswsing

3.6.3.6. ADVANCED

TheAdvancedconfiguration is shown in the figure below.
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I FFLOT - 18 - Device Configuration =N e <"
General Block Editor Asynchronous Parameters AdVEHCEd Log
H1 Configuration Download Options
Max Retry Count (VMRC) [ o ] Prefarred VCR Priority Normal v
Network Retry Count (VNRC) II' ] Force Clear VCRs
Per DLPDU Phl Overhsad (VPHLO) [ 6 | [ Force Clear All Links
Time Syn Class (VTSC) [ Delete Unused FBs
DL MAG Address Embedding Prefix (VMEP) | 0 |
This Link (VTL) [ o ]
Network DLPDU Lifetime (VNDL)
Ok Apply Cancel Help
Figure3.95¢ H1 device Advanced Configuration
3.6.3.6.1. ADVANCED H1 CONFIGURATION
ﬁ NOTEIt is advised that the user do not alter these setting as it could result in
unpredictable behaviour.

3.6.3.6.2. H1 DOWNLOAD OPTIONS

The following H1 Download Options consist of the following attributes:

Parameter

Description

Preferred VCR Priority

The Priority to be configured for all H1 device publish VCRs. The Options are
1 Normal (default)
T Urgent
1 Time Available

Force Clear VCRs

When selected, this option forces the software to attempt to clear all
configured norsystem VCRSs, before the download configuration is attempted

Force Clear All Links

When selected, this option forces the software to attempt to clear all
configured function block links, before the download configuration is attempte
When unchecked, the software clears links until it finds 3 consecutive unconfig
links.

Delete Unused FBs

When selected, this option forces the software to attempt to delete all unu
function blocks.

This is typically not required, because unused function blocks are not sche
and thus should have no impact on the control strategy.

Table3.17 ¢ H1 Download Options
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3.6.4. H1DevVICEMPORT ANBXPORFUNCTIONS

A specific H1 device configuration can be replicated in other FF Link projects through the use

of the H1 device Import and Export functions.

option.

3.6.4.1.

EXPORT H1 DEVICE
To export an H1 device, rightick on the specific H1 device and select Bxport H1 Device

S Aparian-Slate - FF_Demo

The user will then be prompted to select a suitable folder and filename for the exported

(.s1hd) file.

File

Device Tools

IR

=- & FF_Demol
- [ FFLO1 (FF Link/B)

.. Configuration

|‘=':|-=8= H1 Devices

™ 1[13] - MyCerabang

-0 [23]
-l [26]
- [28]
@ [30]
-0 [32]
-0 [39]
- [55]
@ [61]
..M [62]

Window Help

-myEJgx | # Configuration
- MySRD981 Status

“MYMVD2T 7 vierify H1 Device

- MyST3000

- My3Chann K Delete

- My3051 |]][* Export H1 Device

- My2051

-MyTMT85 Dow

- MyCeraba ; iy .
i [ FFLO2 (FF Link/B) Upload H1 Device to CSV File

vnload to H1 Device

Upload H1 Device Block Parameters to CSV File

Figure3.96 ¢ H1 device Export

3.6.4.1.

IMPORT H1 DEVICE

To import apreviously exportedH1 devicanstance right-click on theH1 Devicedree item
and select thdmport H1 Deviceoption.

S Aparian-Slate - FF_Demo

File Device Tools Window Help

alE XA

= & FF_Demal

2 [ FFLO1 (FF Link/B)

F Configuration
[+]- 8= H1 Devices
[ FFLO2 (FF Link/B)

- Configuration

4= Add H1 Device

|+] Import H1 Device

Figure3.97 ¢ H1 device Import
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3.7. ETHERNET/IP TARGET
3.7.1. LogiCrcLI@.AsL

The FF Link module can be easily integrated thighAllen-Bradley Logix family of controllers.
Integration with the Logix family in Studio506takes use of either the EDS AQd-Profile
(AOP), or Generic Module Profile, or in the case of ControlNet via a ControlNet Router, the
ControlNet Generic Profile.

3.7.1.1. EDS AOP (LOGIX V21+)

ﬁ NOTE2 KSy dzaAy3d GKS 95{ | htLagix BrffieaNs G KI
been set to theStandard (EDS AOByption, otherwise the generated L5X Logix
code will import with errors.

ST2NE GUKS Y2RdzZ S OFy 6S FTRRSR (2 G4KS GNBS i
Using RSLinx, the EDS file can be uploaded from the device after which the EDS Hardware
Installation tool will be invoked to complete the registration.

Alternatively, the EDS file can be downloaded from the product web page at
www.aparian.com and registered manually using thEDS Hardware Installation Tool
shortcut under theToolsmenu in Studio 5000.

g? Logix Designer - FFLinkDemao [1756-L75 24.11]%

File Edit View Search Logic Communications Tools Window Help

BEEE & % HARTCMD Optians..

- [ | Securi r
Offline 0. © RUN i = ty )
Mo Forces ’. F oK &) Documentation Languages..

B Energy Storage
No Edits 2 - o Import 3 1
Redundancy Export .=
i ~ 0 3 N

e —— |@ EDS Hardware Installation Tool
-1 Controller FFLinkDemo

& Controller Tags Motion b

-3 Controller Fault Handler Monitor Equipment Phases

------ 3 Power-Up Handler
-9 Tasks Custom Tools...

—@ MainTask
- @B MainProgram

ControlFLASH
I

Figure3.98 - EDS Hardware Installation Utility

After the EDS file has been registered, the module can be added to the Logix IO tree in Studio
5000. Under a suitable Ethernet bridge module in the tree, select the Ethernet network, right
click and select th&lew Moduleoption.
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é--'EIIKO Configuration
-89 1756 Backplane, 1756-A4

------ fla [0] 1756-L75 FFLinkDemo

= 8 [1] 1756-EN2TR eth0

A MNew Module..

Discover Modules...

2 Paste Ctrl+V

Print »

Figure3.99 ¢ Adding a module

The module selection dialog will open. To find the module more easily, use the Vendor filter
to select only theAparianmodules as shown in the figure below.

Select Module Type

Catalog Module Discovery Favorites

Aparian | Clear Filters Show Filters ¥
Catalog Number Description Vendor Category
A-CANOR/B CANopen Router/B Aparian Inc. Communications Adapter
A-DVS DV Scanner Aparian Inc. Communications Adapter
FF Link/B Aparian Inc. Communications Adapter
A-MBR/B Modbus Router/B Aparian Inc. Communications Adapter
A-PALIB PA Link/B Aparian Inc Communications Adapter
A-TSM Time Sync Aparian Inc. Communications Adapter
6 of 726 Module Types Found Add to Favorites
[[] Close on Create Create Close Help

Figure3.100¢ Selecting the module

Locate and select the FF Link module and selecCtieateoption. The module configuration
dialog will open, where the user must specify thame and IP Addressas a minimum to
complete the instantiation.
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B New Module
- General* General
Connection
-~ Module Info Type: A-FFLJB FF Link/B
- Internet Protocol
Port Configuration Vendor: Aparian Inc
Parent ethl
Name FFLO1 Ethermnet Address
() Private Network:  192.168.1. =
Description
@ IP Address: 192 168 . 1 . 183
{C)HostName:
Module Definition
Revision 2001
Electronic Keying Compatible Module
Connections: IO Connection
Change ..
Status: Creating 0K Cancel Help
Figure3.101¢ Module instantiation
Once the instantiation is complete the module will appear in the Logix 10 tree.
Controller Organizer * 0 X
3 Controller FFLinkDemo
[} Tasks
3 Motion Groups
3 Add-On Instructions
[ Data Types
[ Trends
Yz, Logical Model
=-E31/0 Configuration
=83 1756 Backplane, 1756-A4
ff1 [0] 1756-L75 FFLinkDemo
=- 8§ [1] 1756-EN2TR eth0
(- %5 Ethernet
8 1756-EN2TR eth0
[ BA-FFL/B FFLO1
Figure3.102¢ Logix IO tree
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MName ==|e | Value | For | Style Data Type
—-FFLO1:N R O I _055A:A_FFLB_7EBCF713:1.0
FFLOT:11.ConnectionFaulted 0 Decimal BOOL

+ FFLOT:11.Data {---}|{--.|Decimal SINT[00]
+ FFLOT:12 {---1|{ _055A:A_FFLB_7EBCF713:1.0
+-FFLOT:I3 R ) I _055A:A_FFLB_7EBCF713:10
+ FFLOT:14 R O I _055A:A_FFLB_7EBCF713:1.0
+-FFLOT:01 {---1|{ _055A:A_FFLB_78F5E13D:0:0
+ FFLOT:02 {---}H{ _055AA_FFLB_78F5E13D:0:0
+-FFLOT:03 {---}|{-- _055A:A_FFLB_78F5E13D:0:0
+-FFLOT:04 { P _055A:A_FFLB_78FSE13D:0:0

Figure3.103¢ Module Defined Data Type

3.7.1.2. GENERIC MODULE PROFILE (LOGIXIRPRE

NOTE:When using a Generic Module Profile onlysiagle connection is

A supported limiting the total H1 data that can be exchanged.

NOTE2 KSy dzaAy3d (GKS DSYSNARO tlLhgkPofleST Sy a
has been set to th&eneric Profiloption, otherwise the generated L5X Logix
code will import with errors.

When using Logix versions prior to version 21, then the FF Link module must be added to the
Logixl/O tree as a generic Ethernet module. This is achieved by right clicking on the Ethernet
Bridgein the Logixand selectindNew Moduleafter which theETHERNEWMIODULEs selected

to be added as shown in the figure below.

@ NOTE See the next section for importing the configuration (L5X).
u Select Module X
Module IDescn’mlcan f\lendtx I
DataMan 500 Series ID Reader Cognex Corporati A
=-&3 1/0 Configuration DataMan 8000 Series  ID Reader Cognex Corporati
- @3 1756 Backplane, 1756-A4 Drivelogix5730 Etherne... 10/100 Mbps Ethernet Port on DrivelLogix5730 Allen-Bradley
#9 [0] 1756-L62 PALinkBDemoV19 E1Plus Electronic Overload Relay Communications Interface  Allen-Bradley
= j [1] 1756-EN2TR Eth ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge Allen-Bradley
£ m ETHERNET-MODULE  Generic Ethernet Module Allen-Bradley
|::> EtherNet/IP SoftLogix5200 EtherNet/IP Allen-Bradley
. ILX34-AENWG 1734 Wireless Ethernet Adapter, Twisted-Pair Media  ProSoft Technolo.
s aste Cri+V In-Sight 1700 Series Vision System Cognex Corporati
Pi . In-Sight 3400 Series Vision System Cognex Corporati
d In-Sight 5000 Series Vision System Cognex Corporati v
. e ot Al e Faioe  VFiiom Cocteee o P gt
Find... Add Favorite
By Category By Vendor Favorites
Cancel Help

Figure3.104- Add a Generic Ethernet Module liogix
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The user must enter th&? Addresof the FF Link module that will be used. The assembly
instance and size must also be added for the input, output, and configuration in the
connection parameters section.

The required connection parameters for the FF Link module are shown below:

Connection Parameter Assembly Instance Size
Input 140 500 (8bit)
Output 141 496 (8hit)
Configuration 102 0 (8hit)
Table3.18- Logix class 1 connection parameters for the FF Link module
New Module *
Type: ETHERMNET-MODULE Generic Ethernet Module
Vendor: Rockwell Automation/Allen-Bradley
Parent eth0
) Connection Parameters
Name: FFLO1
Assembly
Description: Instance: Size:
Input 40| s00 2 (gbip
Output ‘1‘” | ‘495 = (8-bit
- | Data - SINT w
Comm Format. |12 Configuration: “IDZ] | ‘D = (B-bit)
Address [ Host Name
@ IP Address: 192 . 188 . 1 181 ‘
() HostName:
[] Open Module Properties | 0K | Cancel Help
Figure3.105- LogixGeneral module properties for FF Link module
NOTEThe user will need to enter the exact connection parameters before the
module will establish a class 1 connection with the Logix controller.

Next the user needs to add the connection requested packet inteRRJ. (This is the rate at
which the input and output assemblies are exchanged. Refer to the technical specification
section in this document for further details on the limits of the RPI.
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= | Module Properties Report: eth0 (ETHERNET-MODULE 1.1) =

General Connection® Module Info

Requested Packet Interval (RPI): 5002 ms (1.0-3200.0 ms)

[ ]Major Fault On Controller If Connection Fails While in Run Mode

Use Unicast Connection over EtherMNet/IP

Module Fault

Status: Offline Cancel Apply Help

Figure3.106- Connection modul@roperties inLogix

Once the module has been added to thegixI/O tree the Logix controller will be ready to
connect to the FF Link with a Class 1 connection.

é--auo Configuration
=83 1756 Backplane, 1756-A4

------ fa [0] 1756-L75 FFLinkDemo

= 8 [1] 1756-EN2TR eth0
Bfa Ethernet
- 8 1756-EN2TR eth0

- i BETHERNET-MODULE FFLO1

Figure3.107¢ Logixl/O module tree

3.7.1.3. CONTROLNET ROUTER PROFILE

TheFFLink can be added to an existing ControlNet network by making use of the Aparian
ControlNet Router.

NOTEWhen using the ControlNet Router option onlgiagle connection is

A supported limiting the totaH1data that can be exchanged.

NOTE:When using the ControlNet Router, ensure that tRE[ A yLoda
Profile has been set to th€ontrolNet Router (ACNR)option, otherwise the
generated L5X Logix code will import with errors.
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The ControlNet Router (ENR) must be added to the Logix 10 tree under a suitable
ControlNet bridge (e.g. 1758CN / 1756ACNR). The details of adding the module are
described in theControlNet Router Enhanced User Manual

ﬁ NOTEIt is important that the name of the ControlNet Router in the Logix 10
tree matches the name given to thi&-Link in the Slate configuration. Failure
to do so will result in errors when importing the generated Logix L5x file.

TheFFLink requires the ControlNet Router to be configured in a specific way, including the
EtherNet/IP Originator connection to thHeFLink.

It is strongly recommended to make use of the ControlNet Router configuration:
ControlNetRouter FRLink Bridge Example.spx

This file can be can be downloaded from the Aparian website and imported into an existing
(FFLink) Slate project.

For more details, please download the following document:
D122-018 FFLink- Technical Application NoteConnection via ControlNet Router.pdf

3.7.1.4. MULTICONNECTION

The FF Link supports up to four Class 1 (cyclic data exchange) connections. This will allow the
user to have more field devices per FF Link because more data can be exchanged between
the Logix controller and the FF Link.

é NOTEThis only applies when the user has implemented the FF Link into Logix
using an EDS AOP. When using a Generic Module Profile in Logiodgpre
v21) the user will only be able to use 1 Logix Connection.

When the user verifies the Slate projeathievedoy rightclicking on the device and selecting
Verify Configuration, the software will indicate if the current configuration witlinto the
selectedEtherNet/IP Connectioount. If not, the user will need to increase the connection
count.

In Slate the user can set the number BtherNet/IP Connectiongn the Logix tab of the
configuration window (as shown below):
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FFLO1 - Configuration \E’

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Internal Map  Advanced

Identity

Instance Name |FFLO1 |
Description |

IP Address A | 192 . 188 . 1 .18 | |:|
IP Address B [0~ o - 0o . o [
Operation

Mode |Master ~ |
Primary Interface |EmerNeu‘\P Target ~ |
EtherNet/IP Connections 7

1
1
2
3

L

| ok | Ay | cancel | | Hep |

Figure3.108¢ Slate EtherNet/IP Connection Count

In Logix the user can increase/decrease the connection count using the EDS AOP (as shown
below):

1 New Module X

General® General

odule Info Type A-FFL/B FF Link/B
ternet Protocol

ort Configuration Vendor Aparian Inc
Parent: ethl
Name FFLO1 ] Module Definition* x
Electronic Keying: ‘Companble Maodule o
Connections:
Name Size Tag Suffix
Input: | 500 FFLO1:11
/0 Ci ti SINT 1
ornection Output 496 FFL01.01
Input: | 500 FFLO1:12
0 G tion 2 SINT 2
onneetion Output| 495 FFLOT:02
Input: | 500 FFLO1:13
Module Definition VO Connection 3 [ 2o SINT 3
s 2001 Qutput | 496 FFL01:03
Input: | 500 FFLO1:14
Electronic Keying Compatible Module /D Connection 4 Output| 495 SINT 4 FFLO1-04

Connections: I/O Connection

. T T

Status: Creating oK Cancel Help

Figure3.109¢ Logix EtherNet/IP Connection Count

NOTE:The connection count selected in Logix must match the configured
EtherNet/IP Connectiorm®unt in Slate.
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3.7.1.5. LOGIX MAPPING

Slate will generate the required UDTs and Routines (based oimtiieal Map to map the
required H1Deviceinput and output data.

NOTE WhenAuto Target Mappinds selected in the H1 configuration, then
the Internal Map will automatically bessembledas the configuration is
updated.

General Physical Configuration H1  EtherNeyIP Devices EtherNeyIP Map Modbus Modbus Auxiliary Map {Intermal Map  Advanced
Internal Map (Disabled) Recommend
Source Type Source Instance Source Tag Source  S0UeBl Destination Type  Destination Instance  Destination Tag g Destination - Byte e Comy Reformat

» FF Master N Master Status hd EIP Target v | Connection 0 N 0 96 None hd
EP Targst - Connection 0 v 0 FF Master v Master Control |~ 72 None v
EP Targst | Connection 0 ~ 136 FF Device < |MyTMT85 < | Device Contral |~ 4 None -
FF Device « |uyTITES + [Device Staws |~ EIP Target - |Connection 0 - 96 4 None v
FF Device | uyTmTEs ~lpvi v EIP Targst - |Gonnection 0 - 100 5 LoginPVReal

Figure3.110¢ Internal Mapping

The user will need to generate the required Logix and UDTs bydtigking on the module in
Slate and selecting th@enerate Logix L5&ption.

Aparian-Slate - FFLinkDemo*

File Device Tools Window Help
oW Y 3

Project Explorer ::

(=& FFLinkDemo
=0 : —
.. Configuration & Configuration
- Status {3 System Details
E|d= H1 Devices : D
B 4] MyTA Connection Path
Verify Configuration
1 Status
H Go Offline
Go Online
Download
Upload
= Internal Register Viewer
Generate Status Report
wa  H1 Packet Capture
Modbus Packet Capture
T Event Viewer
ol Copy
[+ Export
Delete
& Generate Logix L5X

Properties :: Export Modbus Summary CSV

= Export Modbus Expanded CSV
Name EFLo1|+] Import xN2FFR Bridge
Description [+ Export Raw Configuration

Connection Pat 0.0.0.0 .
Dat 102 1821181 I

Figure3.111¢ Selecting Generate Logix L5X
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The user will then be prompted to select a suitable file name and path for the L5X file.

S Select a Logix XML Import/Export File

<« v 1 > ThisPC > OS(C) > Temp * v [&] O Search Temp

Organize ~ New folder B 0

1 3D Objects ~ Name Date modified Type Size
B Desktop RSLogix5K 2021/11/10 08:40 File folder
= Documents

4 Downloads

J’ Music

| Pictures

E Videos

£505(C) v

File name: | FFLOT.L5X w

Save as type: Logix XML File (*.L5X) w

~ Hide Folders Cancel

Figure3.112¢ Selecting the Logix L5X file name

This L5X file can now be imported into the Studio 5000 project by-cigiking on a suitable
Programand selectingAdd, and thenimport Routine

Controller Organizer v 0 X

a °s

4 = Controller FFLinkDemo
<! Controller Tags
Controller Fault Handler
Power-Up Handler
4 = Tasks
4 53 MainTask

4 MainProgram

<’ Parameters and | Add 0 New Routine...

@ MainRoutine ¥ Cut Ctrl+X | {? MNew Local Tag... Ctrl+W
Unscheduled Ifﬂ

b 7 Motion Groups

Copy Ctrl+C New Parameter...

21 Past el 4\ f
b 1 Assets e ey Import Routine...
% Logical Model Delete Delete
4 = 1/O Configuration Verify

4 B3 1756 Backplane, 1756+
[ [0] 1756-L75 FFLink
4 f] [11 1756-EN2TR eth Browse Logic.. Ctrl+L
4 5 Ethernet Find in Logical Organizer
B 1756-EN2TR ¢
f ETHERNET-M Online Edits

Print

Cross Reference Ctrl+E

Export Program...

Properties Alt+Enter

Figure3.113¢ Importing the L5X file into Studio 5000

Document No. D12R07 Paged4 of 232
Revision 1.2



Setup

In the file open dialog select the previously created L5X file and accept the import by pressing
Ok

The import will create the following:
1 Mapping Routine
1 Multiple UDT (Usebefined Data Types)
1 Multiple Controller Tags

Since the imported mapping routine is not a Main Routine, it will need to be called from the
current Main Routine.

—I Routine Mame FFLO1Map I—

Figure3.114¢ Calling the mapping routine

4 | Tasks
4 % MainTask
4 L MainProgram
<! Parameters and Local Tags
@ MainRoutine
| E FFLOMap |
Unscheduled
b 7 Motion Groups
4 ] Assets
Add-On Instructions
4 .| Data Types
4 - User-Defined
i FFLO1452B4810CEIX6900
i FFLO1452B4810CEOX6900
B FFLO1Input
i FFLOTMasterinput
i FFLO1Output
i FFLinkDeviceControl
i FFLinkDeviceStatus
B FFLinkInputPVDiscrete
i FFLinkInputPVReal
B FFLinkInputPVStatus
i FFLinkMasterControl
B FFLinkMasterStatus
Bt FFLinkOutputPVDiscrete
i FFLinkOutputPVReal
i FFLinkQOutputPVStatus
5 Strings
s Add-On-Defined
P 1z Predefined
b s Module-Defined

Figure3.115¢ Imported Logix Objects
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A number of FF Link specific (UDT) tags are cre@texiMaster Control tag is usétl Master
Redundancy Control as well as FF Link PV mapping verifiddiese parameters do not need
to be modified as the L5X code generated will change these as required.

4 FFLO10ut {-} {.} FFLO1O0utput
4 FFLO10OutMasterControl {.} {.} FFLinkMaster...
b FFLO10utMasterControl.RedundancyControl 0 Decimal SINT Master Redundancy Command
b FFLO10OutMasterControl.OtherMasterConfigCRC 0 Decimal INT Redundant Master Configuration ...
b FFLO10ut.MasterControl PVVCR {.} {..} Hex SINT[64] Master PV VVCR

Figure3.116¢ Master Control tag

The Master Status tag displays the status of the H1 Master, including arrays to show the
LiveListand Data Exchange Actiatatus of eactHldevice.

Name ==/« Value * Force* Style Data Type Description (
4 FFLOTIn {-1 = FFLOTInput
FFLOTIn.ConnectionOk 1 Decimal BOOL Connection Ok (0=Fault, 1=0k)
4 FFLO7In.Master {.} {..} FFLO1Masterl...
4 FFLOTIn.Master.Status {} {1} FFLinkMaster...

FFLO1In.Master.Status.ConfigValid 1 Decimal BOOL Configuration Valid
FFLO1In.Master.Status.DuplicateNode 0 Decimal BOOL Duplicate Node Detected
FFLO1In.Master.Status. ActiveLAS 1 Decimal BOOL Active LAS
FFLO1In.Master.Status.EIPOwned 1 Decimal BOOL Class 1 Ownership: 0=Not Owned.,...
FFLOTIn.Master.Status.EIPOriginatorCommsOk 0 Decimal BOOL
FFLO1In.Master.Status. MBCommsOK 0 Decimal BOOL
FFLO1In.Master.Status.PLCModeRun 1 Decimal BOOL Bit 0-Prog 1-RUN
FFLOTIn.Master.Status.RedundancyEnabled 0 Decimal BOOL Redundancy Config: 0=Standalon..
FFLO1In.Master.Status.RedundancyStatus 0 Decimal BOOL Redundancy Status: 0=Standby, 1..
FFLO1In.Master.Status.PowerConditionerActive 1 Decimal BOOL Internal Power Conditioner Active
FFLO1In.Master.Status. TerminatorActive 1 Decimal BOOL Internal Terminator Active
FFLOTIn.Master.Status.PortTripped 0 Decimal BOOL FF Bus Port Tripped
FFLO1In.Master.Status.PortProtection 0 Decimal BOOL FF Bus Port Protection
FFLO1In.Master.Status.BusVoltage 21.620079 Float REAL PA Bus Voltage (V)
FFLO1In.Master.Status.BusCurrent 25.093683 Float REAL PA Bus Current (mA)
FFLO1In.Master.Status.CPUTemperature 42.87983 Float REAL CPU Temperature

¥ FFLO1In.Master.Status.ConfigCRC 16#bdde Hex INT Configuration Checksum

> FFLO1In.Master.Status.ActiveNodeCount 1 Decimal SINT Number of Active Slave Devices

> FFLO1In.Master.Status.SwitchOverTimeQut 1200 Decimal INT Redundancy Switch-Over Timeout

Figure3.117 ¢ Master Status tag

The Advanced Status tag displays additional information about the FF Link, including firmware
revision and the status of the Ethernet ports. TMap Advanced Statusption (located in
the H1 configuration tab) must be selected for this tag to appear.
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Name Value * Style Data Type Description
4 FFLO1In.Master.AdvancedStatus {.} FFLinkMasterAdvancedStatus

FFLOTIn.Master.AdvancedStatus.EthPort1LinkUp 1 Decimal BOOL Port 1 Link: 0=Down, 1=Up
FFLO1In.Master.AdvancedStatus.EthPort1Mirror 0 Decimal BOOL Port 1 Mirror: 0=Normal, 1=Mirror
FFLO1In.Master.AdvancedStatus.EthPort2LinkUp 0 Decimal BOOL Port 2 Link: 0=Down, 1=Up
FFLOTIn.Master.AdvancedStatus.EthPort2Mirror 0 Decimal BOOL Port 2 Mirror: 0=Normal, 1=Mirror
FFLO1In.Master. AdvancedStatus.DLREnabled 1 Decimal BOOL Device Level Ring Config: 0=Disabled, 1=Enabled
FFLO1In.Master.AdvancedStatus.DLRRingMode 0 Decimal BOOL Device Level Ring Topology: O=Linear, 1=Ring
FFLOTIn.Master.AdvancedStatus.DLRRingFault 0 Decimal BOOL Device Level Ring State: 0=Normal, 1=Fault
FFLO1In.Master. AdvancedStatus.NTPEnabled 0 Decimal BOOL NTP Config: 0=Disabled, 1=Enabled
FFLO1In.Master.AdvancedStatus.NTPLocked 0 Decimal BOOL NTP Status: 0=Not Locked, 1=Locked

b FFLOTIn.Master. AdvancedStatus.FWRevMajor 2 Decimal SINT Firmware Major Revision

» FFLOTIn.Master. AdvancedStatus.FWRevMinaor 1 Decimal SINT Firmware Minor Revision

» FFLOTIn.Master.AdvancedStatus.FWRevMicro 10 Decimal SINT Firmware Micro Revision

b FFLOTIn.Master AdvancedStatus.DIPSwitch 0 Decimal SINT DIP Switch Status

b FFLO7In.Master AdvancedStatus.ConfigCRC 16#b348 Hex INT Configuration Checksum

b FFLO1In.Master.AdvancedStatus.MACAddress {..} Hex SINT[6] MAC Address

b FFLO1In.Master. AdvancedStatus.PortTripCounter 0 Decimal DINT Port Trip Counter

b FFLOTIn.Master AdvancedStatus.UpTime 2145 Decimal DINT Module Up Time

b FFLOTIn.Master. AdvancedStatus.DTYear 2024 Decimal INT Module Year

> FFLO1In.Master AdvancedStatus.DTMonth 9 Decimal SINT Module Month

» FFLO7TIn.Master. AdvancedStatus.DTDay 30 Decimal SINT Module Day

b FFLOTIn.Master. AdvancedStatus.DTHour 8 Decimal SINT Module Hour

> FFLO7In.Master. AdvancedStatus.DTMinute 43 Decimal SINT Module Minute

» FFLOTIn.Master.AdvancedStatus.DTSecond 21 Decimal SINT Module Second

Figure3.118¢ Advanced Status tag

There is also a tag created for each configurddievice. The structure of which comprises
the following:

1 Input Status Status related tdH1device

1 Input Datag As specified in thelock configuration and internal mapping
1 Output Controlg Used tomapping and station verification
1

Output Datag As specified in thelock configuration and internal mapping

4 FFLOTMyTMT85In L.} L.} FFLO1452B48...
4 FFLOTMyTMT85In.Status {-} {-} FFLinkDevice...
FFLOTMyTMT85In.Status.Online 1 Decimal BOOL Device Online (0=0ffline, 1=0nline)
FFLOTMyTMT85In.Status. DataExchangeActive 1 Decimal BOOL Data Exchange Active (O=Inactive, 1=...
FFLOTMyTMT85In.Status.IdentMismatch 0 Decimal BOOL Device Identity Mismatch (0=0k, 1=..
FFLOTMyTMT85In.Status.DeviceError 0 Decimal BOOL FF Device Error (0=0k, 1=Error)
FFLOTMyTMT85In.Status.SytemUpdateBusy 0 Decimal BOOL FFLink Busy Updating System Informa...
FFLOTMyTMT85In.Status. APUpdateBusy ] Decimal BOOL FFLink Busy Updating Application Pro...
FFLOTMyTMT85In.Status.MapChecksumMismatch 0 Decimal BOOL Device Mapping Checksum Mismatch...
b FFLOTMyTMT85In.Status.Station 34 Decimal INT Station Address
4 FFLOTMyTMT85In.PV1 1.} 1.} FFLinkinputP...
b FFLOTMyTMT85In.PV1.Status {.} {.} FFLinkinputP...
FFLOTMyTMT85In.PV1.Value 25443615 Float REAL PV Value

Figure3.119¢ Slave Devic&pecific tag
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3.8. ETHERNET/IP ORIGINATOR

TheFF Link modulean operate asraEtherNet/IP connection originator for cyclic (Class 1) or
explicit (Class 3 or UCMM) data exchange. The explicit messaging can be setup in the
EtherNet/IP Deviceand EtherNet/IP Mapn the Master configuration while the cyclic class 1
connections are added to thetherNet/IP Connectiomode under theFF Linknodule in the

Slate project tree.

3.8.1. EXPLICIETHERETIP MESSAGING

Up toten EtherNet/IP devices can be added for explicit messaging. The user will need to add
each device as explained in secti®®.1.1below. Once the EtherNet/IP devices have been
added the user can then configure the require mapping for the EtherNet/IP Explicit messaging
as shown in sectioB.8.1.2below.

3.8.1.1. ETHERNET/IP DEVICES
This tab is enablednlywhen thePrimary Interfaces set toEtherNet/IPOriginator.

The EtherNet/IP Devices configuration is shown in the figure below. U &therNet/IP
devices can be configured with up to 50 EtherNet/IP mapped items allowing for either explicit
EtherNet/IP Class 3 or Unconnected Messaging (UCMM) to any d®ttenfigured devices.

The data from each EtherNet/IP device is written to, or read from, an internal data table with
a size of 100Kbytes.

The EtherNet/IP Devices configuratismndow is opened by either double clicking on the
module in the tree or rightlicking the module and selectit@pnfiguration

FFLOT - Configuration \El@

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Internal Map  Advanced

Explicit EtherNet/IP Device Settings

Scan Class A 500 ms Scan Class G 2000 ms
Scan Class B 1000 ms Scan Class D 5000 ms

Explicit EtherNet/IP Devices (max. of 10 items.)

Device Name Message Type CIP Path Browse Timeout Retry Count Status IDS
PowerFlex700 ucmMm ~ | 192.168.1.100 1000 3 1000

- -

Figure3.120¢ EtherNet/IP Deicesconfiguration

The EtherNet/IP Devices configuration consists of the following parameters:
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Parameter

Description

Scan Class A, B, C

The configurable update rates (in milliseconds) for each mapped item in
EtherNet/IP Map.

Device List (per device)

Device Name

The user assigned instance name for the specific device.

Message Type

The module can use eithef the following message types when communicating w
the target EtherNet/IP device:

UCMMC¢ Unconnected Explicit Message
Class 3; Connected Explicit Message

Logix Tag, Connected Explicit Message (when reading or writing to Logix tags)

CIP Path

The CIP Path to the target devidéiscan eitherbe entered manually or the user ca
browse to them by clicking thBrowse button. The Target Browsewill open and
automatically scan for all available EtherNetdi&vices.

If the Ethernet/IPmodule is a bridge module, it can be expanded by ridicking on
the module and selecting thBcanoption. The requiredEtherNet/IP devicean then
be chosen by selecting it and clicking thkbutton, or by doubleclicking on thaarget
module.

Timeout

The amount of time (in milliseconds) the module will wait for a response from
target EtherNet/IP device.

Retry Count

The number of message retries before the target EtherNet/IP device is consit
offline.

Comm Status Offse

This is the offset in the data table (used to map EtherNet/IP device data) v
provides the communication status of each EtherNet/IP device. The Communic
Status is as shown below:

Bit 0- (1:Device Online , 0:Device Offline)
Bit 1 to 7¢ Reserved.

Table3.19 ¢ EtherNet/IP Devices configuration parameters

3.8.1.2. ETHERNET/IP MAP

This tab is enablednlywhen thePrimary Interfaces set toEtherNet/IP Originator

The EtherNet/IP Map configuration is shown in the figure below. Up to 50 EtherNet/IP
mapped items, either explicit EtherNet/IP Class 3 or Unconnected Messaging (UCMM) to any
of the 10 pre-configured devices can be configured. The data from each EtherNet/IP device is

written to or read from a data table with a size of 100Kbytes.

The EtherNet/IP Map configuratiovindow is opened by either double clicking on the module

in the treg or right-clicking the module and selectif@pnfiguration
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FFLOT - Configuration =S
General Physical Configuration H1 EtherNet/IP Devices EtherNet/lP Map Modbus Modbus Auxiliary Map Internal Map  Advanced
Explicit EtherNet/IP Map (max. of 50 items.)
. . Input Get Output Set
Device Function Scan Service Class  Instance Attribute Offset Length Offsat Length Data Type Tag / Static Value
PowerFlex700  ~ Get ~| A i 1 1 1 4 2

Figure3.121¢ EtherNet/IP Map configuration

The EtherNet/IP Map configuration consists of the following parameters:

Parameter Description
Devi The device instance name configured in the previous EtherNet/IP Devices tab.
evice

The selected device will be used for executing the communication function.
The user can select one of four functions.
Get
The module will read data from the target EtherNet/IP device by using the Get £
Attribute CIP function. The received data will be placed into the Data Table biphie
Offsetlocation configured in this tab.
Set
The module will write data to the target EtherNet/IP device by using the Set S
Attribute CIP function. The data to be written will be retrieved from the Data Tab
the Output Offsetlocation configured in this tab.
Set Static
Similar to the Set function above, but the data to be written will be fixed (equal to
Static Valug parameter in this configuration window. This function will typically

Function used with the single§) Scan class which means tRE Linknodule can be setup tc
write the fixed value only once when the target device communication has t
established.
Custom
This function allows the user to use a custom Service to write and read data in tt
same transaction. The user will need to see which custom services that target de
adzLILI2 NI a Ay GKIFIG RSGAOSQa dzaSNJ YI ydz
Read Tag
When using a Logix controller as a EtherNet/IP Device, the module can read a L
tag from the target Logix controller using Class 3 or UCMM messaging. The valu
from the tag will be saved at the configured Input Offset.
Write Tag
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When using a Logix controller as a EtherNet/IP Device, the module can write to |
tag from the target Logix controller using Class 3 or UCMM messaging. The valu
from the tag will be read from the configured Output Offset.

The user can select Scan ClasB, Cor D (which was configured in the EtherNet/|
Devices tab). The specific mapped item will then be executed at that configured
class rate.

Scan The user can also select tBelass which means that the mapped item will only
execute once when communication to the target device is established. If the targ
device goes offline, then the mapped items with this class will kermeed, and
resent when communication is festablishel.

The custom CIP service/function which is only available whe@tlstomfunction

Service
has been selected.

Class, Instance, . .
The CIP class, instance, and attribute of the request message to be sent.

Attribute

The location in the internal Data Table where the received data will be written.
Input Offset o _ _

This will only be available f@etand Customfunctions.

The length of the data to be received. If the number of bytes received is more tha
Get Length Get Length, then the data witlot be written to the internal Data Table.

This will only be available f@etand Customfunctions.

The location in the internal Data Table from where the data to be written to the ta
Output Offset device will be read.

This will only be available f&t and Customfunctions.

The length of the data to be written.

Set Length . . )
This will only be available f&etand Customfunctions.
The data type of the Static Value.
Data Type o ] ) )
This will only be available f&@etStaticfunction.
The value to be written to the target device when t8et Statidunction has been
) selected.
Static Value

Note: When using the SINT Array data type, the values must be entered as spac
delimited hex values. For example: 05 34 2E Al

Table3.20 ¢ EtherNet/IP Map configuration parameters

3.8.2. CrcLi€®.AS4 CONNECTION

The FF Linkcan establish up tdO cyclic Class 1 EtherNet/IP connections to EtherNet/IP
devices.This can be done by either manually entering the connection data into the
Connection Parameter windgveor by importing the configuration from one or more of the
following sources:

1 Online Logix Controller
1 Logix Controller L5X
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1 EDS File

1 Connection Library

3.8.2.1. MANUAL CONFIGURATION

A class 1 connection can be added to HtberNet/IP Connectiongee by rightclicking on
the tree in Slate and selectigdd EtherNet/IP Connection

Aparian-Slate - FFLinkDemo*

File. Device Tools Window Help
ol XA+ 8L e
Project Explorer e X

=& FFLinkDemo
=- E FFLO1 (FF Link/B)
.. Configuration

o e S+ Add EtherNet/IP Connection |

LW [34]-MyTMTB5

Figure3.122¢ Adding EtherNet/IP Class 1 Connection

Next the user will need to enter the connection parameters for the Class 1 connection.

MyModule - Class 1 Connection - () E@I
-+] Import [+ Export  Tools
Connection Name: I:l Communication Status Offset 0 Interface Fail Action Continue v
Connection Details
General Electronic Keying Advanced
Path ] Keying Disabled Tick Time Rms v
RPI (ms) Vendor ID 0 Time-Out Ticks
Instance Size (bytes) Device Type 0 Time-Out Multiplier x4 2
Input (T=>0) | 0 [ o ] Product Code 0 Time-Out 4992 ms
Qutput (O=>T) | a ‘ | 0 | Major Revision 0 Transport Trigger Direction | Server ~
Configuration | 0 ‘ | 0 | Minor Revision 0
Configuration
Ok Apply Cancel

Figure3.123¢ EtherNet/IP Class 1 Connection Parameters

NOTEIt is recommended that the user not change the values inAtlieanced
frame of the connection parameters.
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Parameter

Description

Connection Name

The instance name given to the Class 1 Connection.

Comm Status Offset

This is the offset in the data table (used to map EtherNet/IP device ¢
which provides the communication status of each EtherNet/IP device.
Communication Status is as shown below:

Bit 0- (1: DeviceOnline, 0: DeviceOffline)
Bit 1 to 7¢ Reserved.

General

Path

The path to the target device. If the device is an Ethernet device then thi:
just be the IP address of the module. If the device is, for example, a mc
in a backplane or via an adapter, then the user will need to enter th
address of the bridger adapter followed by the backplane port (for examg
1) and the slot number of the device. Each item is separated by a comm

As an exampteTo connect to a Allen Bradley Flex module (via the FI
Adapter at IP address 192.168.1.100) that is in slot 2 of the Flex backf
the user will need to enter the following path: 192.168.1.100,1,2 (IP addi
port (backplane), slot).

RPI

The requested packet interval (RPI) is the rate in milliseconds at whicl
data will be sent from the originator to the target and vice versa.

Input (T=>0Y; Instance

The instance of the input assembly.

Input (T=>0Y; Size (bytes)

The size in bytes of the input assembly.

Output (O=>Tg Instance

The instance of the output assembly.

Output (O=>Tg Size (bytes)

The size in bytes of the output assembly.

Configurationg Instance

The instance of the configuration assembly.

Configurationg Size (bytes)

The size in bytes of the configuration assembly.

NOTE: This is a readly value and will be equal to the number of byt
entered into theGonfiguration textboxbelow.

Electronic Keying

Keying

Electronic l€ying can be used to ensure that the target device is the cor
devicetype. The available options are:

Disabled

Keying isdisabledand no key information will be sent in the connectic
establishment.

Compatible

Keying has been enabled with compatibility enabled. This will allow de
with older firmware to also establish a connection.

Exact

Keying has been enabled and the exact device with specific firmware re\
will allow the establishment of the connection.
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Vendor ID The Vendor ID of the target device.
Device Type The Device Type of the target device.
Product Code The Product Code of the target device.
Major Revision The Major Revision of the target device.
Minor Revision The Minor Revision of the target device.

Advanced Note: Changing these values is n@commended)

Tick Time For unconnected messages, this is the time for each tick to calculate
unconnected Timéut time.

TimeOut Ticks The number of ticks before the unconnected message is set for timeout.
TimeOut Multiplier This is the multiplier of the RPI to define the connection timeout time.
TimeOut The unconnected message timeout time (reay)

Transport Trigger Direction | The Transport Trigger directio8grveror Client

Configuration

Configuration Datg) The configuration data that is sent with the forward open connect
establishment. The data will need to be entered as a spukstienited,
hexadecimal string. For example: OA OD 12 EE

The configuration size will increase by one each time a byte is added t
configuration.

Table3.21 ¢ EtherNet/IP Class 1 Connection Parameters

3.8.2.2. IMPORFROM ONLINE CONTROLLER

Here the EtherNet/IP connection parameters are imported directly from an online Logix
controller.

3.8.2.2.1. PREPARATION

Before the connection information can be importesbme preparation is required using
Studio5000 and a Logix controller:

1. In Studio5000 create a new project and add the required EtherNet/IP device in the 10 tree. If
0KS RSOAOSQa LINBPFALS &adzZlJll2NIia O2y FAIdzNI GA2Y S

2. Download the project to a Logix controller.

NOTE:When instantiating modules in Studio5000 dot make use of the
Gwl O1 hLIWGAYATFGA2YE O2YYdzyAOlI GA2Y F2NY
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NOTE{ 2YS O@OSNEA2Yy & [23IAE 6+xoub0 R2 y2i
configuration. Where possible use an earlier version (e.g. V24).

NOTEIt is possible that not all the connection information will be imported as
it may not be available due to the type of device and Logix version.

3.8.2.2.2. IMPORT CONNECTION PARAMETERS

The connection parameters can be imported from the Logix controller by selectiriopjpioet
from Online Controlleoption locatedunder thelmport menu of the Class 1 Connection form.

MyModule - Class 1 Connection - ()
-+] Import | [+ Export Tools
B  Import from Online Contraller I
@ Import Controller L5X
Eos  |mport EDS File

IT  Import Connection Library

Figure3.124 ¢ Import from Online Controller

The Import Connection Parameters form will open.

Controller

| Controller Path ‘I I:l Refresh Controller

Select Configuration Tag Target Browser _ O %
Tag Name Tag Type +¥. G) D

[ ﬁ 192.168.1.6: 1756-EN2TR/B

00: 1756-L62/B LOGIX5562
e ﬂ 01:1756-EN2TR/B

ﬁ 02 :1756-CNBJ/E 11.003

.-
Select Connection 04 : 1756-L75/B LOGIX5575|

H |
Device Product 0->T Q->T 05: 1756-L85E/B

Vendar RPI (ms) .
Type Code Instance | Size - ﬁ 192.168.1.7: 1756-EN2TR/C

ﬁ 192.168.1.89 : 1794-AENT/B

Figure3.125¢ Import Connection I_:’arametet:sControIIer Path

Enter the path to the Logix controller. This can be either entered manually, or the Browse

A ¥ 4 A @~

odzii2y GaXéz OFy o6S aStSOGSR (2 fFdzyOK (KS
selected.
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Once the Logix controller path has been selected, all the device configuration tags and device
connections will be read from the controller and displayed in the Configuration Tag grid and

Connection grid respectively.

Import Connection Parameters - O
Controller
Controller Path 192.168.1.6,1.4 Refresh Controller
Select Configuration Tag
Tag Name Tag Type Length
1 FlexACN:1:C AB:1794_DO8:C:0 36
2 FlexACN:0:C AB:1794_IB16:C:0 34
» o3 FlexEth:0:C AB:1794_IB16:C:0

Select Connection

Device
Type
1 7

Product
Code

37

O-=T
Instance

o->T
Size

T->0
Instance

T->0
Size
50 1 2 2 6
100 1

Vendaor RPI (ms) Path

1,7,2,3.1.1
17,23

-
R

1.7.23.1.0

Ok Cancel

1 12 36 18 2 20
0 s s e 0 2 | 8 16219216811710
1 7 34 50 3 0 2 8

Figure3.126 ¢ Import Connection ParametersSelect Connection

In order to import all the necessary connection information, the user will need to select both

the appropriateConfiguration Tagand the matchingConnection

tKS ySg
GKSY

O2yySOiUA2yQa

GKS ySg 0O2yySOGAz2yQa LI

O2 y F A 3 dzNIConkigurgtionRTlagi |
NGoivhEctich N&B |

A

NBE R

Once the appropriate selections have been made, p@ksThe imported data will be

populated into the Connection form.

The user can then modify tHéonnection NamgPathandRPlas required.

3.8.2.3.

| SNB GKS 90GKSNbSikLt O2yySOiAzy

3.8.2.3.1. PREPARATION

LJI

IMPORFROM CONTROLLER L5X FILE

NI YS{GSNE

Before the connection information can be imported some preparation is required using

Studio5000:

1. In Studio5000 create a new project and add the required EtherNet/IP device in the 10 tree. If

0KS RSOAOSQa LINPFTAES adzlJl2 NI a

a
S

O2y FTAIANNI A2y S
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2. Save the Studio50Qfrojectas an L5X file

NOTE:When instantiating modules in Studio5000 do not make use of the
Gwlk O1 hLIGAYATFGA2yEé 02YYdzyAOlI A2y F2NY

ﬁ NOTEIt is possible that not all the connection information will be imported as

it may not be available in the L5X file due to the type of device and Logix
version.

3.8.2.3.2. IMPORTS5X FILE

The connection parameters can be imported from theXLfile by selecting thelmport
Controller L5Xption locatedunder thelmport menu of the Class 1 Connection form.

MyModule - Class 1 Connection - ()
—*] Import | [+ Export Tools

Import from Online Cantroller
ﬂ Import Controller L5X
Eos  |mport EDS File

=]

Import Connection Library

Figure3.127 ¢ Import from Controllel.5X

The Import Connection Parameters form will open.

S Import L5X Device Configuration

Logix Designer L5X File

L5X File ‘ E Refresh Configuration

Select Module

Name Catalog Vendor Device Type Product Code ConfigSize

Figure3.128¢ Import L5X Device ConfiguratigrSelect L5X
/I ftAO01 2y GUKS . NRgaS 6axé0 odzidzy G2 asStsSoda

The modules found in the selected L5X file will then be displayed in the Module List.
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S Import L5X Device Configuration

Logix Designer L5X File
L5X File |C \Temp'\Connection Import Example L5X Refresh Configuration
Select Module
Name Catalog Wendor Device Type Product Code ConfigSize
1 | Local Local 1756-L85E 1 14 168 0
2 | Local ethO 1756-EN2TR 1 12 200 0
3 eth0.Flex5000 5094-AENZ2TRXT/A 1 12 323 0
(VA Flex5000.1B16 5094-B16XT/A 1 7 412 64
5 |Flex5000.F8 5094-IF8XT/A 1 115 325 384
6 |Flex5000.0B16 5094-OB16XT/A 1 7 43 64
7 | Flex5000.HSC 5094-HSC/A 1 109 93 112
Ok Cancel

Figure3.129¢ Import L5X Device Configuration

Select the required module and cliékk The imported data will be populated into the
Connection form.

The user can then modify th@onnection NamgPathand RPlas required.

3.8.2.4. IMPOREDS FILE

The connection parameters can be imported frarsuitable EDS file. Typically, this approach
is preferred for devices that do not require configuration data.

To import the connection parameters from a device EDS file, seletnihert EDS Fileption
located undetthe Import menu of the Class 1 Connection form.

MyModule - Class 1 Connection - ()
-+] Import | [+ Export Tools

B  Import from Online Contraller
@ Import Controller L5X

5 Import EDS File |

IT  Import Connection Library

Figure3.130¢ Import EDS File

A File Open dialog will open allowing the user to select the EDS file.
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S Select an Electronic Data Sheet - EDS File

v O O Search Temp

«~ v 4 > ThisPC > OS(C) » Temp
Organize ~ New folder = ~ [ 9
~
Name Date modified Type Size
3t Quick access
_] 055A000€006D0100.eds 2023/01/06 06:54 EDS File 35 KB
& Aparian

@ OneDrive - Personal
= This PC

¥ Network

+| | Electronic Data Sheet - EDS File v

File name: |055A000C006D0100.eds

Figure3.131¢ Browse to EDS File

The selected EDS file will be imported, and a summary of the connections displayed
The user will need to select one of the 10 connections.

S Import EDS File Connection

EDS Flle

File: C:\Temp\055A000C006D0100.eds

Vendor:  Aparian
Product:  Modbus Router/B (A-MBR/B)

Select Connection
Config

>
>0 T->0 Size
Instance

Instance

O->T .
Name RPI (ms) Instance O->T Size

L | /O Connection

Gares

Figure3.132¢ Select Connection

The selected connection within the EDS file will be used to populate the Connection
parameters.

The user can then modify th@onnection NamgPathand RPlas required.

3.8.2.5. IMPORTCONNECTION LIBRARY
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The connection parameters can be imported franpreviously created Connection Library
(.EIPCNX) file.

@ NOTEPIlease contact support to receive a pack of the latest Connection Library
files, for commonly used devices.

To import the connection parameters from a Library file, selectingort Connection Library
Fileoption located undethe Import menu of the Class 1 Connection form.

MyModule - Class 1 Connection - (§
-+] Import | [+ Export  Tools
0 Import from Online Controller
@ Import Controller L5X
Eos  |mport EDS File

IT Import Connection Library |

Figure3.133¢ Import Connection Library File

A File Open dialog will open allowing the user to select the Library (.EIPCNX) file.
The selected Library file will be used to populate the Connection parameters.

The user can then modify tHéonnection NamgPathandRPlas required.

3.8.25.1. EXPORT LIBRARY FILE

In order to create a Library file for future use, select teort Connection Librargption
located under theExportmenu.

a50940F8

-+] Import |[+ Export | Tools

IT  Export Connection Library ﬂ]

Connedk

Figure3.134 ¢ ExportConnection Library File

3.9. MODBUS TCHAVE
3.9.1. MoDBUS

The Modbus configuration is shown in the figure below. The Modbus configuration is used
when thePrimary Interfacehas been set ttodbus TCP Mastasr Modbus TCP Slave
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NOTE WhenAuto Target Mappings selected in the H1 configuration, then
the Internal Map with the respective Modbus Registers will automatically be
built as the configuration is updated.

The FF Link Modbus configuratimmdow is opened by either double clicking on the module
in the tree or right-clicking the module and selectit@pnfiguration

FFLO1 - Configuration E@

General Physical Configuration H1 EtherNet/P Devices EtherNet/IP Map | Modbus | Modbus Auxiliary Map  Internal Map  Advanced
Modbus Settings

Local Node 1 ~

TCP Port (0 implies default port 502)
Update Rate (ms)
Retry Limit

Response Timeout (ms)

Inactivity Timeout (ms)

Base Offset Type Modbus (Base 0) ~

Ok Apply Cancel Help

Figure3.135¢ FF Link Modbus Addressing configuration

The Modbus configuration consists of the following parameters:

Parameter Description

Local Node The Modbus Node Number assumed by the FF Link.

TCP Port The TCP port to be used for the Modbus communication can be configurec
zero is entered, the module will use the standard TCP port 502.

Update Rate The period (in milliseconds) between master requests to the target Moc
device.

(Modbus TCP Master mode only)

Retry Limit The number of successive Modbus request retries.
(Modbus TCP Master mode only)

Response Timeout The time (in milliseconds) the module will wait for a Modbus response.
(Modbus TCP Master mode only)

Inactivity Timeout The slave timeout time in milliseconds.

If no communication from the remote Master is received within this til
communication is deemed to have failed.

(Modbus TCP Slave mode only)
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Base Offset Type Modbus (Base 0)
Conventional Modbus addressing where the first address is 0.

PLC (Base 1)
PLC addressing, where the first address is 1.

Table3.22 - Modbus configuration parameters

3.10. MODBUS TCP MASTER
3.10.1. MoDBUS

The Modbus configuration is shown in the figure below. The Modbus configuration is used
when thePrimary Interfacehas been set ttodbus TCP Mastasr Modbus TCP Slave

NOTE WhenAuto Target Mappinds selected in the H1 configuration, then
the Internal Map with the respective Modbus Registers will automatically be

built as the configuration is updated.

The FF Link Modbus configuratimmdow is opened by either double clicking on the module
in the tree or righiclicking the module and selectifi€pnfiguration

FFLO1 - Configuration E@

General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map MOdbUS Modbus Auxiliary Map Internal Map Advanced
Modbus Settings

Local Node 1 >~

TCP Port (0 implies default port 502)
Update Rate (ms)

Retry Limit

Response Timeout (ms)

Inactivity Timeout (ms)

Base Offset Type Modbus (Base 0) .

Ok Apply Cancel Help

Figure3.136¢ FF Link Modbus Addressing configuration

The Modbus configuration consists of the following parameters:

Parameter Description
Local Node The Modbus Node Number assumed by the FF Link.
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TCP Port

The TCP port to be used for the Modbus communication can be configurec
zero is entered, the module will use the standard TCP port 502.

Update Rate

The period (in milliseconds) between master requests to the target Moc
device.

(Modbus TCP Master mode only)

Retry Limit

The number of successive Modbus request retries.
(Modbus TCP Master mode only)

Response Timeout

The time (in milliseconds) the module will wait for a Modbus response.
(Modbus TCP Master mode only)

Inactivity Timeout

The slave timeout time in milliseconds.

If no communication from the remote Master is received within this til
communication is deemed to have failed.

(Modbus TCP Slave mode only)

Base Offset Type

Modbus (Base 0)

Conventional Modbus addressing where the first address is 0.
PLC (Base 1)

PLC addressing, where the first address is 1.

Table3.23- Modbus configuration parameters

3.10.2. MODBURUXILIARMAP

The Modbus Auxiliary Map configuration is shown in the figure below. This table will be
enabled when the FF Link has the primary interface sbtadbus TCP Mastef his will allow

the user to read and/or write any internal FF Link Modbus Register to any Modbus Slave. Up
to 20 Modbus Slaves can be connected and up to 200 mapped items can be configured.

The FF Linkodbus Auxiliary Mapconfigurationwindow is opened by either double clicking
on the module in the tregor right-clicking the module and selectit@pnfiguration

FFLOT - Configuration =R
General Physical Configuration H1 EtherNet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  intemnal Map Advanced
Modbus Auxiliary Map (max. of 100 items.)
Modbus Function Register Type Local Reg. Count Remote Reg. IP Address Node Reformat
3 Read e HR 2 1000 4 1000 192.168.1.222 3 None
Ok Cancel Help
Figure3.137¢ FF Link Modbus Auxiliary Map configuration
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The Modbus Auxiliary Map configuration consists of the following parameters:

Parameter

Description

Modbus Function

This is the Modbus function is the used with the Modbus Slave.

Readc¢ Read a Modbus Register (e.HR, IR, CS, or IR) from a Modt
Slave.

Write ¢ Write a Modbus Register (e:dHR, IR, CS, or IR) to a Modk
Slave.

Register Type

Modbus Register Type:
C&; Coil Status

IS¢ Input Status

IRC Input Register

HR¢ Holding Register

Local Reg.

The local (internal) FF Link Modbus address.

Count

The number of Modbus elements to read or write.

Remote Reg.

The remote slave Modbus address.

IP Address

The IP address of the remote Modbus TCP slave.

Node

The Modbus Node address of the remote Modbus slave.

Reformat

How the data is formatted before reading or writing from/to the Modb
slave.

Nonec No reformatting will be done.
BB AA 16-bit Byte swap

BB AA DD C€32-bit Byte Swap

CC DD AA BBWord Swap

DD CC BB AAWord and Byte Swap

Table3.24 - Modbus Auxiliary Map configuration parameters

3.11.

ALERT (ALARM) NOTIFICATION

TheFF Link supports H1 Alert management by buffering report notifications from H1 devices
and allowing the Primary Interface to unload #eeevents. Events must be enableshd
configured in theFF Link as well as ti#l device blocks.

In the General H1 configuratipthe Enable Alert Extractioomust be set.
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General Physical Configuration EtherMet/IP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Internal Map  Advanced

Basic Settings Mapping and Scheduling

Station Address (TS) 16 ~ Auto Target Mapping

Minimum Map Sizes

Master Output (bytes)
Device Input (bytes)
Device Qutput (bytes)

Highest Address (HSA) 247 -

Macro Cycle

FMS Response Timeout (ms)

H1 Data Link Retry Limit

[] Advanced (Manual) Scheduling

Asynchronous Parameter Rate 1 ™
Failure Options Alerts (Alarm and Events)
Communications Failure Set Status to Bad ~ Enable Alert Extraction |
Controller Program Mode Set Status to Uncertain ~ Logix Alert Buffer Size (records)
Maintain LAS on Communications Failure Additional Raw Data II' (bytes / record)
Ok Apply Cancel Help

Figure3.138¢ General H1 configuratioBnable Alarm Extraction

In the Device General configuratidhe Enable Alert Extractioomust be set.

General Block Editor Asynchronous Parameters Advanced Log

Instance Configuration Device Description
Station Address 25 v Manufacturer Id 0x452B486
Manufacturer Endress+Hauser
Instance Name MyTMT85
Device ID O0x10CE
Device Name TMT8S

Basic Configuration Device Revision 1

. DD Revision 1
Capability Level 1 ~

Capability File \452B48\10CE\010105.cff

[] Advanced (Manual) Scheduling
View Capability File

["] Zero PV Data on Communication Failure

| Enable Alert Extraction

Ok Apply Cancel Help

Figure3.139¢ Device General configuratidinable Alarm Extraction
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Next the H1 devicevill need to have Reports enabled to allow Alerts to be sent automatically.
This isachievedby rightclicking on the H1 device Resource block (in the Block Editor) and
selectingParameters

éAsynchronous Parameters Advanced Log
MyRB2 MySENSO
Resource Block= i - I_ ConenD TOAMCDJCER 1 T SENY
(oriing] | # Configuration
i= Parameters
i1 Header Details
Change Mode »
®x  Delete
MYAl |k Export Block Parm Def
Analog Input
[Offline]
Output o PV
High High Alarm Output Discrete
High Alarm QOutput Discrete

Figure3.140¢ Device General configuratidinable Alarm Extraction

Under theFeaturesparameter, select th&eportsoption.

Resource Block 2 - MyRB2 Parameters E
= Live Update - Off -
Index En Parameter Value Live ~
Fa11 E2 %  TestDate (null)
Fa12 & ©  Test Time (nully
|— 813 R D Test Time Difference (nully
F814 #* % TestBit String (null)
Lg.15 R O] Test Data Link Laye... (null)
~9 [] « DD Resource (null)
—10 [J =  Manufacturerid (null)
11 [J =  Device Type (null)
12 ]+ Device Revision {null)
=13 J « DD Revision (nully
|:—:| 14 J Grant Deny
141 = Grant (null)
L1422 = Deny (nully
15 [0 = Hard Types {null)
16 R =  Restart (null)
—17 = I Features Reports IReports + Faultstate + Hard W Lock + . [
18 [[] = — Feature Selection (null)
—19 [0 = cycleType {null)
20 [ = Cycle Selection (null)
—21 J + Minumum Cycle Time (nully
22 ] # Memory Size (nully
—23 J + MNonvolatile Cycle Ti... (null) v
Features: Used to shows supported resource block options.

Figure3.141¢ H1 Device FeatureReports
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If analog alerts need to be used in the function block, then certain parameters in the function

block will need to be set. Rightick on the function block (in the Block Editor) and selecting
Parameters

General Asynchronous Parameters  Advanced Log

MyRB2 MySENSO MySENSOA MyDISPL
Resource Block 2 R SENSOR TRANSDUCER 1 T SENSOR TRANSDUCER 2 T DISPLAY BLOGK T

[Offline] [Offline] [Offline] [Offline]

MyAl
Analog Input
[Offling]

Configuration

i e

ou Parameters ‘

High High Alarm Output Disc Header Details
High Alarm Cutput Disci
Low Alarm Cutput Disci

Low Low Alarm Output Disc| % Delete
Alarm Qutput Disct [+ Export Block Parm Def

Fv1

Change Mode

Figure3.142¢ H1 Device, Function Block Parameter Selection

For each of the analog alarms, the user will needdofigurethe Limit as well as thériority
parameters.

@ NOTE Certain H1 devices require tlirriority to be setto a valuebetween3
and7.

The user will also need to set thcknowledge Optionto Auto Acknowledgethe analog
alarms.
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Analog Input - MyAl Parameters \E\@
= Live Update - Off
Index En Parameter Value Live ~
221 & = Current (null)
222 & = Unacknowledged (nully
f223 & = Unreported (null)
Loza g =  Disabled (null)
23 I} | = Acknowledge Option Hi Alarm Auto Acknowledge | Hi Alarm Auto Acknowledge 4
24 'y [ ] #*  Alarm Hysteresis (null)
25 [ } O # High High Priority (nully
26 '} [] ##  High High Limit (null)
27 [ } ] # High Priority 3 (nully
28 '} | ## _ High Limit 10 (null)
29 'y 1 # Low Priority (nully
30 'y [ ##  LowLimit (null)
31 'y ] # Low Low Priority (nully
32 '} ] #  LowLow Limit (null)
=33 High High Alarm
Faz1 & ko = Unacknowledged (null)
Fazz & #* = Alarm State (null)
f3za & £ @  Time Stamp (null)
Fazs & ko = Subcode (null)
Lass & k- ##  Float Value (null)
[=l34 High Alarm
| F341 & 3 = Unacknowledged (null) v
Alarm Summary.Current: The active status of each alarm

Figure3.143¢ H1 Device, Function Block Parameters

A NOTEIf theEnable Alert Extractioconfiguration option has been enabled on
an H1 device General Configuratiorpage in Slate), and it has been
downloaded, then the user will also need todewnload to the H1 device in

the Block Editor window. This is requireddonfigurethe Alarm VCRs.

3.12. CASCADE CONTROL

Cascade control involves the output of one function block being used to control another.
These function blocks may be in the safieéd deviceor different field devices.

When a function block (e.g. Analog Output) needs to be controlled by an external controller
(e.g. Logix) via the FF Link, then the correct handshaking between this block and the
controller must be providedThe handshaking process makes use of3tetusbyte of both

the CAS_INforward path) and thd8KCAL_OWUbackward path

In the example below the forward contrpathA & LIN2 A RSR o6& {(tdgS al ad S

r
O2yySOGSR (2 GKS &/ ! { ¢L bogtheXty Mdzd I ¢phy R ¢ (0 KB Nl C

O2yySOGSR (2 GKS RSOAOS t+ dat+HéD
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MyAQ
Analog Cutput
[Offline]

MPVZ CAS_IN ouT
BKCAL_OUT Pv2

Figure3.144¢ Typical Cascade Control Strategy

3.12.1. CASCADEONTROHANDSHAKING

When the AO block is ilsuto mode, the BKCAL_OUT will indicate the cas®smténvited
status.

If the block is then commanded to go Auto + Cascadenode, then the BKCAL wilhise the
InitializeRequesflag. The upstream function block (dwirtual block  f i& tHeAc@se of
Logix control), will then Acknowledge the requestskitingthe InitAckflag (substatus bit
0) of the statusyte connected to the CAS_ port.

The AO function bloglafter receiving the Acknowledgmemwill then enterCascadanode,
and clear thdnitializeRequesflag.

This handshaking proceduressmmarizedn the diagram below.

Target Mode Auto Auto+Cas
(Command)
Block J’ ¢
Mode
Actual Mode OoS Auto Cascade
Not Invited | |
BKCAL

Initialize Request | |
CAS IN Initialize Ack | |

Figure3.145¢ Cascade Control Handshaking

NOTE When using the FFLink with a Logix controller, the generated Logix code
will automatically include the Cascade A@d-Instruction (AOI) to manage the
Cascade handshaking process

3.12.2. LoGIXCASCADEONTROL

Cascade control with Logix is simpliftedough the useof the Cascade control AOI
(FFLinkCASContrathich is automatically generated in the Logix L5X export file.
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The following steps describe how to place a block in Casacde mode.

Continuing with the previous example, once the control strategy has been downloaded to
the field device, the Analog Output (AO) block shouldnb&uto mode.

MyAD
Analog Cutput
[Auto]

125 ]

MPV2 CAS_IM ouT 125
BKCAL_OUT §—< PV2

Figure3.146¢ AO block in Auto

In Logix, the FFLinkCASConti©l &vould show that the Cascade contraNistinvited.

FFLO1 CASCADE Control 32 - MySMAR3Ch |

FFLinkCASControI—|
FFLinkCASControl ~ FFLOTMySMAR3IChInADCAS | .. EGDDEICAS)-

BKCalPVStatus FFLO1MySMAR3ChIn.PV2 Status D05 —
CASMPVStatus FFLO10ut MPV2 Status MNotlnvited Je=
InitializeRequest —

Figure3.147 ¢ CASControl A@INot Invited

Before the AO blockan be set tcAuto+CASnode, the user should ensure th&ASmode is
available in theBlock Mode- Permitted parameter. If not, then it should be enabled by
writing to this parameter.

Index En Parameter Value Live
s O Block Mode
| Fs51 = Target Auto @
| F52 2 = Actual Auto o
| 53 = Permitted RCas Man+00S 1@
| Ls4 = Normal 00S @

Figure3.148¢ Block Modeg Permitted

The user can now initiate the Cascade control process, by-cigiking on theAOblock and
selecting theChange Modeand thenAuto + CA$ption.
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MyAD
Analog Cutput
[Auto]

12.5
MPW2 - CAS_IN CUT o

0
BKCAL_OUT u—u< PVZ

Configuration

Parameters
Header Details

0 il e

|jj Change Mode ’ | B Auto
Delete |IC' Auto + CAS |
[+ Export Block Parm Def A Out of Service (Oo5S)

Figure3.149¢ Change Mode Auto + CAS

In Logix, the CASControl AOI, witlicate thelnitializeRequestlag being raised for a short
interval.

FFL0O1 CASCADE Control 32 - MySMAR3Ch

FFLinkCASCUmrUI—l
FFLinkCASContral  FFLOTMySMAR3ChInAQCAS | ..
BKCalPVStatus FFLOTMySMAR3ChIn.PV2.Status
CASMPVStatus FFLO10ut. MPV2.Status

GoodCAS Te==
OoS—

= honnres
InitializeRequest =

Figure3.150¢ CASControl AQ@lInitialize Request

The AO block will then ent€@ascad€CAS) mode.

MyAD
Analog Output
[Cas]
MPWV2 123 CAS_IM ouT ®
BKCAL_OUT 123 Pv2

Figure3.151¢ AO Blocl; Cascade mode

The user will now & able to command the AO blodkK N2 dzZ3 K (G KS NBFSNBYyOSR
Valuemember.

Name ==l |Value &|Data Type
~ FFLO10ut MPV2 {...} |FFLinkOutputPVReal
+ FFLO10utMPV2.Status {...}|FFLinkOutputPVStatus
~ FFLO10utMPV2 Value 12.5 |REAL

Figure3.152¢ Master PV
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3.12.3. MODBUXASCADEONTROL

Cascade control, when the FF Link router Madbus TCP Slavaode, is implemented using
the following steps:

First, identify the assigned Modbus Holding Registepped to theBKCAL _OUdutput (e.g.
connectorPV3 and CAS_INnput (e.g. connectoMMPV2 of the AO blockin the example
below this is HR 506 and HR 48 respectively.

MyAD
Analog Output

[Auto]

0,0000 4,0000
| MPV2 CAS_IN ouT PV
0,0000
HR 48 BKCAL_OUT Pv2

HR 506

Figure3.153¢ CAS_INMPV2 AndBKCAL_OUPY2 Holding Registers

The use of theAuto Target Mappindgunction is recommended, as it automatically assigns
internal registers and helps reduce configuration errors.

Alternatively, the internal mapping can be configured manually by uncheckingutee
Target Mappingn the H1 tab and assigning the required registers in the internal map.

Next, configure theemote Modbus Masterdevice to:
1 Read the HR associated wBiKCAL_OUPY2 status, that isHR 506
1 Write to the HR associated witbAS_INMPV 2 status, that isHR 48

Internal Map (Disabled) Write Recommend

Source Type Source Instance Source Tag

FF Master ~
MBRegister ™ HR
FF Device ~ |My3ChannelsF ..
» | FF Device ~ |My3ChannelsF ..
FF Device ~ | My3ChannelsF...

v v

5 Modbus PV Real
4 None

5 Modbus PV Real
5 Modbus PV Real

<<l <] <]¢

Figure3.154 ¢ Configured HR registers of MPV2 and PV2

Once communication is established, the Modbus Master must execute logic to manage the
cascade handshake.

Initially the Analog Output (AQnode should be set tAuto Cascad€Auto+CASinode
using theonline block editor.

Document No. D12R07 Pagel22of 232
Revision 1.2



Setup

MyAQ1
Analog Cutput
[Auto]

PV1
0,0000
BKCAL_COUT & Pv2

# Configuration

= Parameters
&1 Header Details
-4 Change Mode » | Auto
= Auto Connect [@ Auto+ CAS
Delete A Out of Service (OoS)

[+ Export Block Parm Def

Figure3.155¢ Auto+CASnode Analog Output

The Modbus Master logic must continuously evaluate BCAL OUPY I status bits and
respond accordingly:

1 The master reads thBKCAL_OU{PV2J status and verifies that:
0 Bits 6 and 7 are set, indicatiBKCAL_OUZS in Good Cascade mode.
The master then checks that bits 2 and 3 are set, indicating the Not Invited sub status.
When the Not Invited condition is confirmed, the master write<#8S_INMPV2 to set:
o0 Bits 6 and 7, placinGAS_INh Good Cascade mode.
1  When this is metBKCAL_OU{PV2)is prompt to issue an Initialization Request:
o Bit3issetin PV2.

Upon detection of the Initialization Request, the master must respond by setti@a8 IN (MPV2)

0 Bit 2, sending an Initialization Acknowledgement, and then promptly clearing it.

This logic is summarised in the ladder logic diagram below.
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PV2 Good Cascade
HR_506.6 HR_506.7 PY2GoodCascade
T Ir
1 C J 0
If PV2 in Mot Invited sub status, set MPV2 to Good Cascade
HR_506.2 HR_506.3 PV2Motinvited  HR_48.6 HR_48.7
1 F 7 F L Lo—
HR_48.6 HR_48.7 MPV2GoodCascade
TE TE
1 C 1 C
PV2 Initialize Request
MPV2GoodCascade  HR_506.3 PV2InitReq
1E I E
1 C 1 C
MPV2 Acknowledge Request
PV2InitReq HR_48.2
1L L
Clear Acknowledge flag
MPV2GoodCascade PV2Notimited  PV2InitReq HR_48.2
1 F =l 9/E A—
PV2MotInvited
1E
J O

Figure3.156 ¢ Handshake LogigetweenBKCAL_OUANd CAS_IN

Once thehandshake logic has completed thick will automatically transition into cascade

mode.

MPY2

0,0000

MyADA
Analog Cutput
[Cas]
CAS_IN ouT
BKCAL_OUT }

4,0000

PV1
0,0000

Fv2

Figure3.157 ¢ Analog Output block in Cascade mode

Modbus Cascade control uses holding registers which means -thie Batus values for
BKCAL_OWANdCAS_INieed to be mapped accordingly within a-tth Holding Register.

Only the lower 8 bits (bits-@) of the Modbus register are used for the status value, while the

3.12.3.1.

upper 8 are unused and should be ignored.

The cascade control handshake is done by evaluating and setting specific bits within this lower
byte. The following table represents the cascade control states during the handshake:

MODBUSBIT MAPPING TABLE

Bitson

Value

BKCAL_OUMeaning

CAS_INMeaning

6&7

0xCO

Good Cascade

Good Cascade
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2,6,&7 0OxC4 - Good Cascade, Initializatior
Acknowledgement
2,3,6,7 OxCC Good Cascade, Not -
Invited
3,6,&7 0xC8 Good Cascade, -
Initialization Request

Further explanation of the PV bits can be found in the appendix.

3.13. SYSTEM DETAILS

The System Details window provides a summary of the FF link configuration, allowing the user
to verify the configuration before downloading to the H1 devices and FF Link.

To open the System Details window rigitick on the FF Link in the project explorer and select
the System Detail®ption.

S Aparian-Slate - FFLink_Doc2

File Device Tools Window Help

Project Explorer ::
=& FFLink_Doc2
& |
-4 Configu

= = H1 Devi

- [17]

. [29]

.} [35]

Configuration
System Details
Connection Path

SR el B Y

Verify Configuration

Status
Go Offline
dF Go Online

Figure3.158¢ Selecting System Details

3.13.1. TiIMING

TheTimingtab of the System Details window displays a summary of the H1 bus timing.
The xaxis is time (displayed in milliseconds) and spansconapleteMacro Cycle.

The FF Link Master and H1 devices are listed on the lakigy and include theinstantiated
function blocks and connector schedules.
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Connector (Master Exchange - Consumer)

Connector (Global - Producer)
Connector (Master Exchange - Producer)
Function Block Execution

Time Scale (ms)

FFLO1 - System Details IE’
Timing Link Active Schedule Master Publispfng Input Mapping Summ: Oyfput Mapping Summéry DDYServices
0 / e 200 f0o / 500 600

700 800 300 1000
Master
MPV1
[17]- MyCerabarS
MyAl a Al
PV1 [] [ M
[29] - MyProwirl73 T T
MyAl Al
NetTag01
[35] - MySRD991
MyAO a0
MyPID FID

PV1 O

Figure3.159¢ System Detailg Timing

3.13.2. LUNKACTIVESCHEDULE

TheLink Active Scheduleb displays a summary of the data points to be compelled within
eachMacro Cycle.

Note that theVCR Dinay be zero for an H1 device that has not yet been downloaded.

FFLO1 - System Details El

Timing Link Active Schedule Master Publishing Input Mapping Summary Qutput Mapping Summary DD Services

Time Offset (ms) Station Address VCR DL Type Reference
0 0 0x001E Master To Device MPV1
100 29 0x0000 Device To Network NetTag01
185 17 0x0000 Device To Master PV1
210 35 0x0000 Device To Master PV1
395 17 0x0000 Device To Master PV1
595 17 0x0000 Device To Master PV1

Figure3.160¢ System Detailg Link Active Schedule

3.13.3. MASTERUBLISHING
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TheMaster Publishingab displays a summary of all the data points that are sent from the FF
Link Master to the H1 devices.

FFLOT - System Details =B
Timing Link Active Schedule Master Publishing  Input Mapping Summary Output Mapping Summary DD Services

Object Local Initial Time Repeat Time

Index Tagname VCR DL DataType Offset (ms) (ms) Repeats

448 MPV1 0x30 Status + Float 4] 16 100 0

449 MPV2 0x31 Status + Float 5 1] 100 0

450 MPV3 0x32 Status + Float 10 32 100 0

451 MPV4 0x33 Status + Byte 15 48 100 0

452 MPVE 0x34 Status + Float 17 64 100 0

453 MPVS 0x35 Status + Float 22 80 100 0

Figure3.161¢ System Detailg Master Publishing

3.13.4. INPUTMAPPINEGIMMARY

Thelnput Mapping Summaryab displays all the data points that are being transferred from
the FF Link Master to the Primary Interface. (Input Data).

These points wouldypically include the Master Status, Device Statiaster Exchange
Producer connectors andeadAsyntironousParameters.

FFLO1 - System Details El@

Timing Link Active Schedule Master Publishing InputMapping Summary  Qutput Mapping Summary DD Services

Connection Offset Source Instance Tagname Size (bytes)
0 1] FF Master Master Master Status 96
0 96 FF Device MyCerabarS Device Status 4
0 100 FF Device MyCerabarS PV1 5
0 148 FF Device MyProwirl73 Device Status 4
0 152 FF Device MyProwirl 73 NetTag01 5
0 200 FF Device MySRD991 Device Status 4
0 204 FF Device MySRD991 PV1 5

Figure3.162¢ System Detailg Input Mapping Summary

3.13.5. OUTPUMAPPINEIMMARY

TheOutput Mapping Summaryab displays all the data points that are being transferred
the FF Link Mastdrom the Primary Interface Quiput Data).

These points wouldypicallyinclude the MasteiControl DeviceControl,Master Exchange
Consumerconnectors andNrite AsyntironousParameter.
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FFLOT - System Details =N E=TE ™%
Timing Link Active Schedule Master Publishing Input Mapping Summary OutputMapping Summary DD Services
Connection Offset Destination Instance Tagname Size (bytes)
0 a FF Master Master Master Control 72
0 72 FF Master Master MPV1 5
0 136 FF Device MyCerabarS Device Control 4
0 208 FF Device MyProwirl 73 Device Control 4
0 280 FF Device MySRD881 Device Control 4

Figure3.163¢ System Detailg Output Mapping Summary

3.13.6. DDSERVICES

The DD Services tab displays internal diagnostics information pertaining to the embedded DD
ServicesThis informatiorcan be used by software engineers to determine the source of user
system related issues.

FFLO1 - System Details El@

Timing Link Active Schedule Master Publishing  Input Mapping Summary Output Mapping Summary DD Services

Core Status Initialized

Core Revision 103
Active Table

Figure3.164 ¢ System Detailg DD Services

3.14. MODULB>OWNLOAD

Once theFF Linkconfiguration has been completed, it must be downloaded to the module.
The configured IP addres$ the module will be used to connect to the module.

To initiate the download, rightlick on the module and select tiXownloadoption.
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5 Aparian-Slate - FF_Doc

File Device Tools Window Help

el XA+ 08¢

Project Explorer =

=& FF_Doc
Bk
.. Configuration
Bd: H1 Devices

i@ [18] - MyCer

m
# Configuration
13 System Details
=  (Connection Path
Verify Configuration
Status
Go Offline
dF Go Online
|| ¥ Download

4 Upload

Internal Register Viewer

Figure3.165- Selecting Download

Once complete, the user will be notified that the download was successful.

S FF Link/B

@ Download Successful.

Figure3.166- Successful download

Within the Slateenvironment the module will be in th®nlinestate, indicated by the green
circle around the module. The module is now configured and will start operating immediately.

S Aparian-Slate - FF_Doc

File Device Tools Window Help
Dwl W XO
Project Explorer -
=- & FF_Doc

SRYFFLO1 (FF Link/B)|

------ # Configuration

- Status

E|d= H1 Devices
..M [18] - MyCerabarS

Figure3.167- Module online
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3.15.  LIVE LIS(DNLINE

Once online with thé=F Linkn Slate the user will be able tsee all the devices on thdl
network.

S Aparian-Slate - FF_Doc

File Device Tools Window Help

el g0+ 8L e
Project Explorer = e 1K
=& FF_Doc

=R FFLO1 (FF Link/Bjy - -
"..# Configuraton |4 Configuration
[ Status £3 System Details
E|--+ H1 Devices
... [18] - MyCera

Connection Path
Verify Configuration

I|m Status
++ Go Offline
JdF Go Online

Figure3.168¢ Open Master Status

B 101 -status =%
General General Statistics Livelist MasterPVs Alerts EtherNel/IP Originator CIP Statistics EthemetClients TCP /ARP
H1 Live List
Station Tagname Ident Manuf. Device Device bb Status
Type Rev. Rev.
18 Cerbar001 452848100 7-XXXXOCOCOHKNK 0x452B48 0x1007 6 1 Online - Match
25 TT002 452B4810CE-C300C1042B7 0x452B48 0x10CE 1 1 Online - Unconfigured
29 Prowirl72 452B481057-C5046616000 0x452B48 0x1057 1 1 Online - Unconfigured
32 SMAR_IO 0003020005:SMAR-FI302:800341 0x000302 0x0005 2 1 Online - Unconfigured

Figure3.169¢ Live List

If a device has been found that is not currently in & Linlconfigured device list the user
will be able to add the device from this window by rigititking on the device and selecting
Add Device

NOTETheFF DDileswill need to be already registered before a device can be
added to theFF Linkonfiguration.
Station Tagname Ident Manuf. D.If‘;" :;e Ds;t:-e R[;[\)l. Status

Online - Match
Online - Unconfigured
Online - Unconfigured
Online - Unconfigured

0x452B48
0x452B48
0o 0x452B48 0x1057
¥0341 0x000302 0x0005

0x1007
Ox10CE

452848100 7- XXX & 1

18 Cerbar001
TT002
29 Prowirl72

32 SMAR_IO

+ Add Device
i A Change Station Address / Tag

R

1
1
2

Figure3.170¢ Adding the Field Devices Found
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3.15.1. DeVICESTATIOMDDRESSTAG CHANGE

The user can change the station addrasd the Ta@f a device by rightlicking on the device
in the List Listand selectingChange Station AddregsTag.

Station Tagname Ident Manuf. Device Device o Status

Type Rev. Rev.
18 Cerbar001 452B481007-XXXXXXKKXXXKKXXX 0452848 |  0x1007 Online - Mach
[ 25 | TTO002 45R4210CE_C300C 104287 0x452B48 | Ox10CE -_ Online - Unconfigured

29 Prowir72 # Add Device 5046616000 0x452B48 | 0x1057 1 Online - Unconfigured
a2 SMAR_IO J  Change Station Address / Tag R-FI302:800341 0x000302 00005 2 1 Online - Unconfigured

Figure3.171¢ Changing Station Addreasd/or Tag

Next the user will need to select thdew Sation Addressand/or PD Tagnaméor the device.
Once selected press ttgetbutton.

S Device Station Address and Tag

Old Station Address 25
MNew Station Address 25 ~
PD Tagname ITT002

cores

Figure3.172¢ Selecting new Station Address.

Once the request has been sent the usenst monitor the Livelist to confirm that the H1
deviceTag and/orStationAddress has changed.

NOTEThe amount of time for the device to appear at the new station address
is devicetype dependant. In the Livelist there will be a period where both
node addressemayshow up while the original station address is timing out.

NOTEIf the user sets the station addressan address that is already present
on theH1network it couldresult in communication failure of both devices.

NOTEGenerallythe device will need to be in the correct state before it will
accept a command to change its station addrgssthe devicemust not be in
data exchange state).

> B

Document No. D12R07 Pagel31lof 232
Revision 1.2



Operation

4. OPERATION

4.1. ETHERNET/IP TAR@EIGIX)

When the FF Link has beeonfiguredfor Logix communication (by setting tHerimary
Interfaceto EtherNet/IP), it must be added in Studio 5000 under an Ethernet bridge in the 10
tree. The controller (e.gControlLogix or CompactLogix) will then establish one or more Class
1 connections to the FF Link module and will start exchanging data.

NOTE When using EtherNet/IP Target, it is recommended to use the Auto
Target Mapping feature (in the H1 tab configuration). This will automatically
map and reformat all the required data in the Internal Map.

4.1.1. ETHENETIPQ.ASY ASSEMBIMAPPING

2 KSy GKS Y2RdzZA S 2LISN}GSa Ay | [23IAE 426y SRE
1 cyclic communication connection to th& LinkUp to four input and output assembliese
exchanged at a fix interval (RPI).

ﬁ NOTEThe module input and output assembly of each connection will be an
undecorated array of data. The imported Logix routine (generated by Slate)
will copy this data to the input and output assemblies.

Once the generate L5X file has been imported (which will match the Internal Mapping in the
configuration), the user will be able to use the tags generated for the specific FF Link. The data
of the various tags (Master Status, Device PVs, etc.) will e ifotmat as shown in section

4.6.
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Name =gln | Walue €| Style Data Type Description
= -FFLO1In o) FFLOTInput
’—FFLD]InConnecﬁDnOk 1|Decimal BOOL Connection Ok (0=Fault. 1=0k}
[=-FFLO1In Master {---} FFLO1Masterinput
[=FFFLO1In.Master.Status {...1 FFLinkMasterStatus

- FFLO1In.Master.Status. ConfigValid 1|Decimal BOOL Configuration Valid
-~ FFLOTIn.Master.Status DuplicateNode 0 |Decimal BOOL Duplicate Node Detected
—FFLO1InMaster.Status ActiveLAS 1|Decimal BOOL Active LAS
- FFLOIn.Master.Status EIPOwned 1|Decimal BOOL Class 1 Ownership: 0=Not Owned, 1=Owned
-~ FFLOTIn.Master.Status. PLCModeRun 1|Decimal BOOL Mode: 0=Prog 1=RUN
-~ FFLOIn.Master.Status. RedundancyEnabled 1|Decimal BOOL Redundancy Config: 0=Standalone. 1=Redundant
- FFLO1In.Master.Status RedundancyStatus 1|Decimal BOOL Redundancy Status: 0=Standby, 1=Active
-~ FFLO7In.Master.Status PowerConditionerActive 1|Decimal BOOL Internal Power Conditioner Active
- FFLO7In.Master.Status. TerminatorActive 0|Decimal BOOL Internal Terminator Active
-~ FFLOIn.Master.Status PortTripped 0 |Decimal BOOL H1 Bus Port Tripped
-~ FFLOMIn.Master.Status PortProtection 0|Decimal BOOL H1 Bus Port Protection
- FFLO1In.Master.Status RedundancyConfigMismatch 0 |Decimal BOOL Redundancy Config: 0=0k. 1=Mismatch
-~ FFLOMIn.Master.Status BusVoltage 21.072735 |Float REAL H1 Bus Voltage (V)
-~ FFLO1In.Master.Status. BusCurrent 87.82789|Float REAL H1 Bus Current (mA)
- FFLO1In.Master.Status CPUTemperature 44.596565 |Float REAL CPU Temperature

'+ FFLOTIn.Master.Status.ConfigCRC 16#dab7 |Hex INT Configuration Checksum

i+ FFLO0In.Master.Status ActiveNodeCount 10|Decimal SINT Number of Active Slave Devices

+ FFLOIn Master Status SwitchOverTimeOut 1200 Decimal INT Redundancy Switch-Over Timeout

'+ FFLOIn.Master.Status. AlertPending TotalCount 0 |Decimal INT Number of Pending Alerts

[+ FFLONIn.Master.Status Devicelivelist {...} Decimal BOOL[256] Live List (0=Mot Live, 1=Live)

'+ FFLOIn Master Status DeviceDataExchangeActive {...} |Decimal BOOL[256] Data Exchange Active (0=Inactive, 1=Active)

[+ -FFLONIn.Master.Status. MasterPVVCRMismatch {...} Decimal BOOL[64] Master PV VCR Mismatch (0=0k, T=Mismatch)

Figure4.1 ¢ Logix Master Statusag

Name =g|a |Value «| Style Data Type Description
= FFLO1MyTMT85In Rooall FFLO1452B4810CEIX47E9
= FFLOTMyTMT85In.Status Hooal FFLinkDeviceStatus
-~ FFLOIMyTMT85In Status Online 1|Decimal BOOL Device Online (0=0Offline, 1=0nline)
-~ FFLOTMyTMT85In.Status. DataExchangeActive 1|Decimal BOOL Data Exchange Active (O=Inactive, 1=Active)
-~ FFLOAMy TMT85In.Status. |dentMismatch 0 |Decimal BOOL Device Identity Mismatch (0=0k. 1=Mismatch)
- FFLOIMyTMT85In.Status DeviceError 0 |Decimal BOOL FF Device Error (0=0k. 1=Error)
-~ FFLOTMyTMT85In Status SytemUpdateBusy 0 |Decimal BOOL FFLink Busy Updating System Information (0=Done, 1
-~ FFLOTMyTMT85In.Status APUpdateBusy 0 |Decimal BOOL FFLink Busy Updating Application Process Informatio...
~ FFLOAMy TMT85In.Status MapChecksumMismatch 0 |Decimal BOOL Device Mapping Checksum Mismatch(0 = Ok, 1=Mis...
'+ FFLOTMyTMTB85In Status Station 25 |Decimal INT Station Address
[=-FFLOTMyTMT85In.PV1 Nooall FFLinkinputPVReal
-FFL01 My TMTB85In.PV1.Status Nooall FFLinkinputPVStatus
CFFLOT MyTMTE5In.PV1.Value 25.5322088|Float REAL PV Value
= FFLOTMyTMT850ut Jooalh FFLO1452B4810CEOX47E9
[="FFLOTMyTMT850ut Control [--.1 FFLinkDeviceControl
-FFL01 MyTMT850ut Control. MapCRC 16$47=29|Hex INT Mapping Checksum
+ FFLOTMyTMT850ut Control. Station 25 |Decimal INT Station Address

Figured.2 ¢ Logix Devic&tatus &g

4.2. ETHERNET/IP ORIGINATOR

TheFF Linknodule can operate as an EtherNet/IP originator. In this mode the module can
exchangeH1 Master and H1 Device datath EtherNet/IP devices using either the input and
output assemblies of the Class 1 EtherNet/IP connection to the desiagsing an explicit

(Class 3 or UCMM) EtherNet/IP message to read or write data.

4.2.1. ETHENETIPQ.ASY CONNECTIONS
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Once the EtherNet/IP Class 1 connections @mefiguredand establishedthe receivedH1
devicedatacanbe written to the output assembly of selected EtherNet/IP device (Originator

to Target)and the input assembly of the selected EtherNet/IP device can be written to H1
devices

42.1.1. DATA RECEIVED FROM H1 DEVICE

In the configuration the user will specify the offset where the data must be in the assembly.

EtherNet/IP
Drives

EtherNet/IP

FF Link

H1 BUS I @
Bus
. ‘ . Terminator

Figure4.3 ¢ H1 Device data to E¢&hNet/IP Device

The FF Link H1 Mastwiill be configured to receive data from the H1 device by adding a
producer PV connector (PV1).
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B FFLO1 - 24 - Device Configuration E

General Block Editor Asynchronous Parameters Advanced Log

MyRB2 MySENSC MySENSO1 MyDISPL
Resource Block 2 G SENSOR TRAMSDUCER 1 T SENSOR TRANSDUCER 2 T DISPLAY BLOCK B

[Offline] [Offline] [Offline] [Offline]

MyAI2
Analog Input
[ffling]

OUT ¢ o PV
HIHI_ALM_OUT_D
HI_ALM_OUT_D
LO_ALM_OUT D
LOLO_ALM_OUT_D
ALARM_OUT_D

Ok Apply Cancel Help

Figured.4 ¢ H1 Device witlproducer connector

In the internal map the Process variable from the H1 Device (MyTIP84L) is mapped to
the PF755 EtherNet/IP device output assembly at offset 4 (as shown below).

Aparian-Siate - FFLinkDemo*
File Device Tools Window Help
beaR ¥da+ T B S

Project Explorer -8 x

& FFLinkDemo A FFLOT - Configuration =

= [ FFLO1 (FF Link/B)

General Physical Configuraon H1  EtherNel/IP Devices EtherNetiP Map Modbus Modbus Auxiiary Map Interal Map  Advanced

Ty Internal Map (max_ of 200 items.} Recommend
8 [17]- MySROS91 - — - .
® [34]-MyTMTES SouceType  Sourcalnstence  SowceTay e  mner! DestnstonType  Demnot®  DuginsionTag Dot Cpepeton By o Copy Reformat
FF Device ~ |MyTMT85 ~ PV1 ~ EIP Oniginator |~ |PF755 ™~ 4 5 None v

Figure4.5 ¢ Process variabl@”V1) from H1 Devide EtherNet/IP Device

42.1.2. DATA SENT TO H1 DEVICE

In the configuration the user will specify the offset where the degaides in the (input)
assembly.
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EtherNet/IP
Drives

EtherNet/IP

FF Link

—_—
A 4

- | (T
NP -
Q}- 3;9

Figure4.6 ¢ H1 Device dat&rom EtherNet/IP Device

The FF Link will be configured to read data from the EtherNet/IP Device Input Assembly (at a
configured offset) and write the specific data to the FF Link H1 Master process variable
(MPV1) that will send the data to the H1 Device.

I FFLOT - 17 - Device Configuration =0 =l %"
General B\uckEd\lur Asynchronous Parameters Advanced Log
A
MyRB2 MyDTB MyDTB1 MyAPVY
Resource Block 2 3 DI Transducer Black u DO Transducer Block u Advanced Positioner Valve Vi. T
[Cffline] [Offline] [Offline] [Offline]
FINAL_POSITION_VALUE FINAL_POSITION_VALUE
FINAL_VALUE_D
MyAC
Analog Qutput
[Offline]
BKCAL_CQUT
v
< >
Ok Apply Cancel Help

Figure4.7 ¢ H1 Device witltonsumer connector

In the internal map thénput assembly of PF7%bffset 10)is mapped to theprocess variable
of the H1 Device (MyTMT85PV1).
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B Aparian-Slate - FFLinkDemo* - o
File Device Tools Window Help
ol +0 @8 e
Project Explorer - x
2 FFLnkDemo [ FFLO1 - Configuration P T '
= [ FFLO1 (FF Link/B)
Configurstion General Physical Configuraion M1 EtherNeti Devices EtherNellP Map Modbus Modbus Audiary Map Inemal Map  Advanced
& EherNelP Connections
1 PF7sshaz1681112) Internal Map (mex of 200 items.) Recommend
= 4 HTDevices
& [17]-MySRDE91 o Source  Source Destination oton Taq  D#Stinelion Destination  Byle Copy -
B [34]- MyTMTES oinstance  Source Tag Offset  Offsat  O®%F Typs instance  DeSNatOn T80 Togeo miiOffset  Coumt  Function Refommat
EP Originator | +||PF755 ~ i FF Master |~ MV ~ 5 None -

Figure4.8 ¢ Data from EIP Input Assemblyfdmocess variable (PVajH1 Device

4.2.2. EXPLICIMESSAGING

When using the EtherNet/IP Explicit Messaging, the user can configuretemp EtherNet/IP
devices which will be used for the Explicit Messaging. This is configuration is located in the
EtherNet/IP Deviceaab. Following this, the EtherNet/IP Map of explicit messages needs to be
configured. The Explicit Messaging has 100KBternal Data Space (ID8here data can be
stored for exchanges between the explicit EtherNet/IP devices andHth&laster and H1
Devicedata.

4.2.2.1. DATA RECEIVED FROM H1 DEVICE

When receivindgdH1 Devicalata, it must be copied to a specific address in the Wh&h can

then be written to the EtherNet/IP device using explicit messaging with the data source the
offset in the IDS where the H1 Device data was stored.

In the example below the H1 Device is producing data which is stored in the Internal Data
Space (IDS) offset 2020 using the internal mapping.

=T B 5

M FFLO1 - 34 - Device Configuration

General Block Editor Asynchronous Parameters Advanced Log

WMyRB2

MySENSC

WMySEMSC1

MyDISPL

Resource Block 2 3

SENSOR TRANSDUCER 1 T

SENSOR TRAMSDUCER 2 T

DISPLAY BLOCK

T

[Offline]

[Offline]

[Offline]

[Offline]

MyAl2

Analog Input

[Cffline]

ouT ¢
HIHI_ALM_OUT_D
HI_ALM_OUT_D
LO_ALM_OUT_D
LOLO_ALM_OUT_D
ALARM_OUT_D

PV1

Ok

Apply Cancel

Help

Figure4.9 ¢ H1 Device witlproducer connector
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FFLOT - Configuration E@

General Physical Configuration H1  EtherNeylP Devices EtherNet/lP Map Modbus Modbus Auxiliary Map  Intemnal Map  Advanced

Internal Map (max. of 200 items.)

Recommend
Source  Source Bit Destination Destination Destination  Byte copy
Source Type  Source Instance  Source Tag source SOUee Bt Destination Type et Destination Tag ooy [estneton - bye ooRy Reformat
|FF Device v |myTMTES |~ [PV1 v Internal v 2020 5 None ~|
+ [Internal - 2010 FF Master - MPVT - 5 Nore

~

Figure4.10¢ IDS Offset for H1 Device Data

In the EtherNet/IP Map data is being written (using a Set function) with data @atput
Offset2020 where the H1 device data was stored in the internal mapping.

FFLOT - Configuration E@

General Physical Configuration H1  EtherNeyIP Devices EtherNet/P Map Modbus Modbus Auxiliary Map Intenal Map  Advanced

Explicit EtherNet/IP Map (max. of 50 items.)
Input Get Output Set
Device Function Scan  Service Closs Instance Altribute Ol |0k Oftoet  Length D% TYPe Tag / Static Value
PowerFlex700 Set vl A v ox00 100 1 1 4 2 2020 4 0
PowerFlex700 |~ | Get M 1 1 1 2010 2
v & v v

Figure4.11¢ EIP Table Interface Offset fidd Device Data

42.2.1. DATA SENT TO H1 DEVICE

When reading data from the EtherNet/IP device (for example using a Get function in the
EtherNet/IP Mapping) the data is stored at a configured offset infifamapping table. The
offset is configured by configuring the interfalkcgut Offsetof 2010in the EtherNet/IP Map.

FFLO1 - Configuration E@

General Physical Configuration H1 EtherNet/IP Devices EtherNeylP Map Modbus Modbus Awiliary Map  Internal Map  Advanced

Explicit EtherNetIP Map (max. of 50 items.)

Device Function Scan  Senice  Class Instance Awrbue POt Get o Oulput o Set

Ofoet  Longth  Offoet  Longth  Dot@Tvpe Tag / Static Value
PowerFlex700 | Set v A v 000 100 1 1 4 2 2020 4 0
||PowerFlex700 |~ | Get v A v 1 1 1 2010 2

' v ™ -

~ I

Figure4.12 ¢ EtherNet/IP Magnput Offsetfor IDS

The data stored alDS offse2010 from the EtherNet/IP device can then be sent moHil
Device using the internal mapping.
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I FFLOT - 17 - Device Configuration ==l %"
General B\uckEd\lur Asynchronous Parameters Advanced Log
~
MyRB2 MyDTB MyDTB1 MyAPVY
Resource Block 2 3 DI Transducer Black u DO Transducer Block u Advanced Positioner Valve Vi. T
[Cffline] [Offline] [Offline] [Offline]
FINAL_POSITION_VALUE FINAL_POSITION_VALUE
FINAL_VALUE_D
MyAC
Analog Qutput
[Offline]
MPV1 = » CAS_IN ouT ¢ PVt
BKCAL_CQUT
]
< >
Ok Apply Cancel Help
FFLOT - Configuration =EERrx
General Physical Configuration H1 EtherNeyIP Devices EtheiNet/IP Map Modbus Modbus Auxiliary Map  Internal Map  Advanced
Internal Map (max. of 200 items.) Recommend
Source  Source Bit Destination Destination Destination  Byte Copy
Source Type  SourceInstance  Source Tag Offect Offet | Destination Type Inatonce Destination Tag BitOfisst | Coant Function Reformat
FF Device ~ MyTMT85 ~ |PV1 = Internal i 2020 5 None i
»| lInternal ~ 2010 FF Master ~ MPV1 ~| 5 None ~

Figure4.14 ¢ Internal mapping from IDS to H1 Master data

4.3. MODBUS MASTER

When the FF Linky 2 R dzPrnéryi Interface is set toModbus TCPMaster, then the FF

Master and Devicédatacan be mapped to and from configurable internal Modbus Registers
and offsets.

A\

The internal Modbus Registers are then asynchronously exchanged with up to 20 Modbus
devices as configured in thdodbus Auxiliary Map In this mapping the user can read or
write data from the internal Modbus Registers to a remote Modbus device.

NOTE When using Modbus TCP Master, it is recommended to use the Auto
Target Mapping feature (in the H1 tab configuration). This will automatically
map and reformat all the required data in the Internal Map.
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4.3.1. DATA SENT 1 DEVICE

In the example belowthe FF Link with th€rimary Interface set to Modbus TCPMaster will
read Modbus Holding Registers from a Modbus Slave device and then transmit that data to
an H1 device.

Slaves

Vodbus ‘:1| {I:I| P:i]

Modbus TCP

FF Link

H1 BUS @
Bus
" . Terminator

Figure4.15 ¢ Modbus Master taH1 Device operation

The H1 device will be configured to receive data from the FF Link H1 Master by adding a
consumer PV connector (MPV1).
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I FFLO1 - 17 - Device Configuration =X
General | Block Editor: Asynchonous Parameters  Advanced Log
A
MyRB2 MyDTB MyDTB1 MyAPVY
Resource Block 2 L DI Transducer Block u DO Transducer Block u Advanced PositionerValve Vi.. T
[Cffline] [Cffline) [Offline] [Offline]
FINAL_POSITION_VALUE FINAL_POSITION_VALUE
FINAL_VALUE_D
MyAQ
Analog Output
[Offline]
MPV1 - » CAS_IN QUT ¢ o PV1
BKCAL_OUT
v
< >
Ok Apply Cancel Help

Figure4.16 ¢ H1 Device witltonsumer connector

In the internal map (which was automatically compiled with fago Target Mappinget in

the configuration) Modbus Holding Register 48 is mapped to the FF Master MPV1 (as shown
below). Note that the data was reformatted tModbus PV ReaBee sectio.5.4for more
information regarding the formatting.

FFLOT - Configuration [=NEERx"
General Physical Configuration H1 EtherNeyIP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map  Internal Map  Advanced
Internal Map (Disabled) Recommend
Source  Source Bit Destination Destination Destination  Byte Gopy
Source Type  Source Instance Source Tag ftect Offaet | Destination Type stonce Destination Tag oftost | B Offsst | Court Fumoen Reformat

» |FF Master @ Master Status | v MB Register ~ |HR @ 0 96 None: @
MB Register ~ HR = 48 FF Master i MPV1 = 2 Modbus PV Real |~ I
FF Device ~  MyTMT85 ~ Device Status MB Register ~ HR ~ 500 4 None v
FF Device ~ MyTMT85 ~ PV ~ MB Register ~ HR ~ 502 5 Modbus PV Real
FF Device ~  MySRD991 ~ | Device Status | v MB Register ~ |HR @ 600 4 None @
FF Device ~  MySRD991 ~ PV ~ MB Register ~ HR ~ 602 5 Modbus PV Real  ~

Figure4.17 ¢ Internal Mapping for H1 Master

The user will then need toonfigurethe Modbus Auxiliary Mapto read the Modbus data
from the Modbus Slave at the specific Modbus Holding Registers.

FFLO1 - Configuration (= R )
General Physical Configuraion H1  EtherNeyIP Devices EtherNeylP Map Modbus Modbus Auxiiary Map Internal Map Advanced

Modbus Auwsliary Map (max. of 100 items.)

Modbus Function _ Register Type __ Local Reg.___Count __Remote Reg P Address Node Reformat
Read ~ | HR ~ 48 3 48 | 192.168.1.102 = None -

Write ~ HR ~ 502 3 502 192.168.1.103 6 None ~
b M M ~

Figure4.18 ¢ FF Link Modbus Master Auxiliary Reading
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4.3.2. DATA RECEIVED FReVDEVICE

In the example belowthe FF Link with th€rimary Interface set to Modbus TCPMaster will
write H1 data received fromraH1 deviceto Modbus Holding Registems a Modbus Slave
device.

Slaves

J=1-

Modbus TCP

FF Link

Figure4.19¢ H1 Device tivlodbus Mastemoperation

The FF Link H1 Mastwiill be configured to receive data from the H1 device by adding a
producer PV connector (PV1).
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M FFLO1 - 34 - Device Configuration E

General Block Editor  Asynchronous Parameters Advanced Log

MyRB2 MySENSO MySENSO1 MyDISPL
Resource Block 2 R SENSOR TRANSDUCER 1 T SENSOR TRANSDUCER 2 T DISPLAY BLOCK B

[Offline] [Offline] [Offline] [Offline]

MyAI2
Analog Input
[Offline]

OUT ¢ ‘ PV1
HIHI_ALM_OUT_D
HI_ALM_QUT_D
LO_ALM_OUT_D
LOLO_ALM_OUT D
ALARM_OUT_D

Ok Apply Cancel Help

Figure4.20 ¢ H1 Device witlproducer connector

In the internal map (which was automatically compiled with fago Target Mappinget in

the configuration) the Process variable from the H1 Device (MyTMTB81) is mapped to
Modbus Holding Register 502 (as shown below). Note that the data was reformatted to
Modbus PV Reabee sectioB.5.4for more information regarding the formatting.

FFLO - Configuration =RE=R
General Physical C H1  EtherNel/lP Devices EtherNetlP Map Modbus Modbus Auxiliary Map Intemal Map  Advanced
Internal Map (Disabled) Recommend
Source  Source Bit Destination Destination Destination  Byte Copy
Source Type Source Instance: Source Tag Offset Offset Destination Type Instance Destination Tag Offset Bit Offset Count Function Reformat

» |FF Master @ Master Status | MB Register ~ |HR ~ 0 96 None .
MB Register ~HR e 48 FF Master ~ MPV1 ~ 2 Modbus PV Real |~
FF Device ~  MyTMT85 ~ Device Status MB Register ~ HR v 500 4 None v
FF Device ~  MyTMT85 ~ PV1 o MB Register ~ HR . 502 5 Modbus PV Real
FF Device ~  MySRD991 ~ | Device Status MB Register ~ HR ~ 600 4 None ~
FF Device ~  MySRD991 ~ PV . MB Register ~ |HR ~ 602 5 Modbus PV Real |~

Figure4.21 ¢ Internal Mapping for H1 Device

The user will then need toonfigurethe Modbus Auxiliary Mapto write the Modbus data to
the Modbus Slave at the specific Modbus Holding Registers.

FFLO1 - Configuration E=x AR )
General Physical Configuraion H1  EtherNeyIP Devices EtherNeylP Map Modbus Modbus Auxiiary Map Internal Map Advanced

Modbus Auwiliary Map (max. of 100 items )

Modbus Function  Register Type  Local Reg Count  Remote Reg IP Address Node Reformat
Read < HR < 48 3 48 [ 192 168.1.102 | 5 None v

r ‘Write ~ HR ~ 502 3 502 192.168.1.103 6 None ~ I
e v ~ — =

Figured.22 ¢ FF Link Modbus Master Auxiliary Writing
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A summary of the utilized Modbus Registers can be viewed by-clighking on the module
and selecting theExport ModbusSummary CS\option. This produces a CSV (comma
separatedvariable) file showing the Modbus registers used.

Aparian-Slate - FFLinkDemo*

File Device Tools Window Help
IR It Tl PR

=& FFLinkDemo

SR FFLOT (Fini

.4 Configy # Configuration
-4 H1Dey £3  System Details
= Connection Path

Verify Configuration

Status
Go Offline
Go Online

i
¥ Download
4 Upload

Internal Register Viewer
Generate Status Report
H1 Packet Capture
Modbus Packet Capture
Event Viewer

gl Copy

[+ Export

K Delete

# Generate Logix L5X

Proper‘ties e | [" E'J(pOl't Modbus Summary sV |I
D= 4] | [+ Export Modbus Expanded CSV
+] Import xN2FFR Bridge

Name

Figure4.23 ¢ ExportModbusSummaryReport

4.4. MODBUS SLAVE

When theFF Link’ 2 R dzPriSi@yginterfaceis set toModbus TCFSlave then the FF Master
and Device data can bmapped to and from configurable internal Modbus Registers and
offsets.

c NOTE When using Modbus TCP Slave, it is recommended to use the Auto
Target Mapping feature (in the H1 tab configuration). This will automatically
map and reformat all the required data in the Internal Map.
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The internal Modbus Registers can then be asynchronously exchanged with a remote Modbus
TCPMaster. The remote Modbus Master can read or write to the configured Modbus
addresses to access tii#l Master and Deviagata.

4.4.1. DATA SENT &1 DEVICE

In the example below the FF Link with tRemary Interface set to Modbus TCPSlavewill
readInternalModbus Holding Registefa/hich need to be populated byhaxternal Modbus
TCP Masterand then transmit that data toraH1 device.

Modbus ——
Master = ——

Modbus TCP

FF Link

(T]
Bus
Terminator

Figure4.24 ¢ ModbusMasterto H1 Device operation

The H1 device will be configured to receive data from the FF Link H1 Master by adding a
consumer PV connector (MPV1).
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I FFLOT - 17 - Device Configuration ==l %"
General B\uckEd\lur Asynchronous Parameters Advanced Log
A
MyRB2 MyDTB MyDTB1 MyAPVY
Resource Block 2 3 DI Transducer Black u DO Transducer Block u Advanced Positioner Valve Vi. T
[Cffline] [Offline] [Offline] [Offline]
FINAL_POSITION_VALUE FINAL_POSITION_VALUE
FINAL_VALUE_D
MyAC
Analog Qutput
[Offline]
MPV1 = » CAS_IN ouT ¢ o PVt
BKCAL_CQUT
v
< >
Ok Apply Cancel Help

Figure4.25¢ H1 Device witttonsumer connector

In the internal map (which was automatically compiled with fago Target Mappinget in

the configuration) Modbus Holding Register 48 is mapped to the FF Master MPV1 (as shown
below). Note that the data was reformatted tdodbus PV Reabee sectio.5.4for more
information regarding the formatting.

FFLOT - Configuration =NEE X
General Physical C H1  EtherNeylP Devices EtherNetlP Map Modbus Modbus Ausiiary Map Interal Map  Advanced
Internal Map (Disabled) Recommend
Source  Source Bit ) Destination ) Destination Destination  Byte Copy
Source Type  Sourcelnstance  Source Tag s e 2 Destination Type P Destination Tag i s et ooy oy Reformat

b |FF Master ~ Master Status -~ MB Register |~ |HR - 0 96 None ~
| B Register  ~ |HR - 45 FF Master ~ MPV1 - 5 Modbus PV Real |~ ||
FF Device ~ [MyTMTS5 | Device Status | - MB Register  ~ |HR - 500 4 None -
FF Device ~ [MyTMTSS v - MB Register | ~ |HR - 502 5 Modbus PV Real |~
FF Device < MySRDS9T |~ Device Status - MB Register | ~ |HR - 600 4 None -
FF Device ~ MysRDE9T |~ PV1 - MB Register > |HR - 602 5 Modbus PV Real |~

Figure4.26 ¢ Internal Mapping for H1 Master

The external Modbus Master will need to write to Modbus Holding Register 48 of the FF Link
to update the data that must be sent from the FF Link H1 Master to the H1 device.

4.4.2. DATA RECEIVED FR&LDEVICE

In the example below the FF Link with tRemary Interface set to Modbus TCPSlavewill
write H1 data received fromreH1deviceto InternalModbus Holding Registers.
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Modbus e O%UO
Master || —U,

Modbus TCP

FF Link

(T]
Bus
Terminator

Figure4.27 ¢ H1 Device ttModbusMasteroperation

The FF Link H1 Mastwiill be configured to receive data from the H1 device by adding a
producer PV connector (PV1).

B FFLO1 - 24 - Device Configuration E’

General Block Editor Asynchronous Parameters Advanced Log

~
MyRB2 MySENSO MYSENSO1 MyDISPL
Resource Block 2 R SENSOR TRANSDUCER 1 T SENSOR TRANSDUCER 2 T DISPLAY BLOCK T

[Offline] [Offline] [Offline] [Offline]

MyAI2
Analog Input
[Offling]

OUT ¢ o PV
HIHI_ALM_OUT_D
HI_ALM_OUT_D
LO_ALM_OUT D
LOLO_ALM_OUT D
ALARM_OUT_D

Ok Apply Cancel Help

Figure4.28 ¢ H1 Device witlproducer connector
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In the internal map (which was automatically compiled with fago Target Mappinget in

the configuration) the Process variable from the H1 Device (MyTMTB51) is mapped to
Modbus Holding Register 502 (as shown below). Note that the data was reformatted to
Modbus PV Reabee sectio.5.4for more information regarding the formatting.

FFLOT - Configuration =EEEExT
General Physical Ci H1  EtherNeylP Devices EtherNet/IP Map Modbus Modbus Auxiliary Map Internal Map Advanced
Internal Map (Disabled) Recommend
Source  Source Bit Destination Destination Destination  Byte Copy
Source Type Source Instance. Source Tag ftect Offaet  Destination Type stonce Destination Tag et BrOMsst | Comt Fumoen Reformat
» FF Master ~ Master Status - MB Register ~ HR ~ 0 96 None ~
MB Register ~ HR @ 48 FF Master - MPV1 @ 5 Modbus PV Real |~
FF Device ~ MyTMT8S | Device Status | MB Register ~ |HR V 500 4 None -
I FF Device ~ | MyTMT85 ~ | PV1 il MB Register ~ HR ~ 502 5 Modbus PV Real |~
FF Device ~ |MySRD991 ~ |Device Status - MB Register ~ HR ~ 600 4 None ~
FF Device ~ | MySRD991 ~PV1 ~ MB Register ~ HR ~ 602 5 Modbus PV Real v

Figure4.29 ¢ Internal Mapping for H1 Device

The external Modbus Master will need to read Modbus Holding Register 502 of the FF Link to
receive the updated data that was sent from the H1 device to the FF Link H1 Master.

A summary of the utilized Modbus Registers can be viewed by-clgking on the module
and selecting theExport ModbusSummary CS\option. This produces a CSV (comma
separatedvariable) file showing the Modbus registers used.
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Aparian-Slate - FFLinkDemo*

File Device Tools Window Help

el X g AT 3L e

Configuration
System Details
Connection Path

S
B2 O

Verify Configuration

Status
Go Offline
Go Online

Download

Upload

> e =

Internal Register Viewer
Generate Status Report
H1 Packet Capture
Modbus Packet Capture
Event Viewer

ol Copy

[+ Export

XK Delete

# Generate Logix L5X

Pr‘oper‘ties R LA R, | [" E)(pDrt Modbus Summary csv ‘I
m=a | F+ Export Modbus Expanded CSV
+] Import xM2FFR Bridge

o s

Figure4.30 ¢ Export Modbus Summary Report

4.5. HLALERT (ALARM) MANAGEMENT

TheFF Link can buffer up to 255 H1 aleH$. alerts will be buffered in volatile memory which
means if the module is power cycled with the events still buffered, then the events will be
lost. It istherefore important for the primary interface to unload the H1 alerts from the FF
Link module as soon as possible.

Events will be displayed in the format shown in secdof.1.3and will be mapped to the
primary interface using the Internal Mpmg in the configuration. The number of buffered
events will be shown in the FF Master Alert data.
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General Physical Configuraion H1  EtherNetIP Devices EtherNetlPMap Modbus Modbus Auiliary Map {Intemal Vap! Advanced
Internal Map (Disabled) Recommend
Source Type Source Instance Source Tag SG”";;:T S”g;f:j" Destination Type  Destination Instance  Destination Tag Deg'f"”s:”” D;f'g;:;” CELYU‘; Fucn"gl"m Reformat
» |FF Master ~ Master Status EIP Target |Connection0 |~ 0 9% None. ~
EIP Target  |Comnection0___|~ 0 FF Master - Master Contral |~ 72 None. ~
[1F Waster ~ Alert v EIP Target ~ Connection0 v %6 34 None. ~ |
EIP Target ~Comnection0 |~ 72 FF Master - Alert Ack ~ 4 None. ~
EIP Target ~ |Comnection0 | 76 FF Master - MPV1 ~ 5 Logix PV Real v
FIP Taroet ~ _ Connection 0. . 136 FE Device. ~_ MyCerahars. ~ _ Device Control . 4 None. .

Figure4.31¢ H1 Alert Data

Once the H1 Alert data has been read, the primary interface must writeAteg Index
number to theFF Master Alert Ackising the Internal Mapping in the configuration. See
section4.6.1.6for the format of the Alert Ack.

General Physical Configuration Hi  EtherNeyIP Devices EtherNeyIP Map Modbus Modbus Auxiiary Map | intsmal Map i Advanced
Intemnal Map (Disabled) Recommend
Source Source Bit Destination Destination  Byte Copy
Source Type Source Instance Source Tag vl ffeet Destination Type  Destination Instance  Destination Tag omer | Bromer | commt .y Reformat

» |FF Master - Master Status |~ EIP Target ~|connectiono |~ 0 96 None. v
EIP Target ~ | Connection 0 ~ 0 FF Master ~ Master Control |~ 72 None. v

FF Master - Alert - EIP Target ~ |Connection0 |~ 96 84 None. v

| EIP Target - |Connection 0 ~ 72 FF Master ~ Alert Ack ~ 4 Nore. v]

EIP Target * | Connection 0 v 78 FF Master ~ MPV1 - 5 Logix PV Real | v

Figure4.32 ¢ H1 Alert Acknowledge

Once the Alert Acg Alert Index is the same as the Alerdlert Index, the FF Link will remove
the H1 alert from the buffer and, if there are more events, present the next event in the FF
Masterc Alert mapping and decrease the buffer count by one.

4.5.1. ETHENETIP TARGE(LOGIX

When using EtherNet/IP Target as the primary interface, then Slate will automatically create
the requiredAlert Extraction Logix AOl when generating the L5X file.

The Alert Extraction Adon-L y & G NHzOG A 2 v
iKS cCcC

£ S NI
controller.

RE G F

Alert Unload Control
FFLinkAlertControl
FFLinkAlertControl FFLO1AlertControl |... —
BufferSize 100
Buffer FFLO1AlertBuffer
Alertinput FFLO1In.Master Alert
AlertAck FFLO10ut. AlertAckindex
PendingCount O
LastAlertindex Q=
Bufferindex (L]

Figure4.33 ¢ EtherNet/IP- Alert Extraction

TNRBY

0!
[

hLDOV
Ayl Qa

GCC[AY]1!f SN/ 2
AYGSNY I f

The circular buffer is an array of a specific Alert JEHLinkAlertEvehtThe array length is

ALISOATA

SR AY

0 K SLo@ixQ\left Buffet Sizpara®etef. T A 3 dzNI G A 2y
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4.5.2. MoDBUS

When usinglodbus TCP Mastesr Modbus TCP Slawas thePrimary Interfacethe Internal
Mapping will allocate Modbus Holding Registers to the Alert and Alert Ack objects. It is the
responsibility of theprimary interface to ensure that Alerts are read from the Holding
Registers mapped to the Alert Source and to write the Alert Index in the Alert Data to the
Alert Ack Modbus Holding Registers.

FFLOT - Configuration E@

General Physical C H1  EtherNeylP Devices EtherNetIPMap Modbus Modbus AuwliaryMap Interal Map  Advanced

Internal Map (Disabled) Recommend

Source  Source Bit Destination Destination Destination Byte Copy Reformat
Offset Offset nat estination fa Offset  BitOffset  Count Function etorma

» |FF Master @ Master Status | v MB Register ~ |HR None

Source Type  Source Instance  Source Tag

oo
&

FF Master ~ Alert ~ MB Register ~ HR ~ 48 None

MB Register ~ HR ~ 90 FF Master ~ Alert Ack ~ None
Modbus PV Real
None
Modbus PV Real
None

Modbus PV Real

MB Register ~ |HR = 92 FF Master e MPV1 =
FF Device ~ MyTMT85 ~ | Device Status
FF Device ~  MyTMT85 ~ PVl
FF Device ~ | MySRDS91 ~ | Device Status
FF Device ~  MySRD291 ~ |PV1

500
502
600
602

RS RS RS RS BE RS K

< <)<
=

@

o
2|88
T

<

I

Pl

< <)<
ARSI RN S

Figure4.34 ¢ Modbus TCP Master/Slavdlert internal Mapping

4.5.3. ETHERETIP ORIGINATOR

When usingztherNet/IP Originatoras thePrimary Interface the Internal Mapping will have

to be manuallyconfiguredby the user to ensure that the EtherNet/IP devices can access the
Alert and Alert Ack data. It is then the responsibility of tirenary interface device(s) to
ensure that Alerts are read and to write the Alert Index in the Alert Data to the Alert Ack once
the Alert data has been read.

4.6. INTERNAL MAP H1 DADRMATS

Thefollowing tables describéhe raw format of the FF Master and FF Device datactures
that can be mapped in the Internal Map table configuration.

A NOTE When using EtherNet/IP Target, Modbus TCP Slave, or Modbus TCP
Master, it is recommended to use the Auto Target Mapping feature (in the H1
tab configuration). This will automatically map all the required data in the
Internal Map.
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4.6.1.1.

FF MASTERMASTER STATUS

Below is the formabf the FF Master Status:

Parameter DataType | Byte Offset | Description
ConfigValid BOOL 0.0 The configuration in the module is valid.
DuplicateNode BOOL 01 Duplicate H1 Node detected that is the same as the FF Link H:
node.
ActiveLAS BOOL 0.2 The local FF Link module is the FF LAS on the H1 network.
Indication that the module is owned by &therNet/IP originator
EIPOwned BOOL 0.3 . .
wne when the module is operating as &therNet/IP target.
EIPOriginatorCommsOk BOOL 04 EtherNet/IP commur_ngatlon is ok when the module is configure
as an EtherNet/IP Originator.
Modbus communication is ok when the module is configured a:
MBCommsOK BOOL 0.5 ModbusTCPMaster or ModbusTCPSlave.
When operating asraEtherNet/IPTarget, this shows the state of
PLCModeRun BOOL 0.6 the Controller that owns the FF Link over EtherNet/IP.
RedundancyEnabled BOOL 0.7 H1 Master Redundancy has been enabled for the FF Link.
RedundancyStatus BOOL 10 The !ocgl FF Link is the active H1 Master on the H1 bus when
running in H1 Master Redundancy mode.
PowerConditionerActive BOOL 11 Theinternal power conditioner of the FF Link is active and will
supply power to the H1 bus.
TerminatorActive BOOL 12 The mternal terminator (of the FF Link) for the H1 bus is active
will terminate the H1 bus.
: When the FF Link is supplying the power to the H1 bus, this wil
PortT d BOOL 1.3 - ) .
ortirippe indicate if theH1 port has tripped on ovezurrent.
PortProtection BOOL 14 This is the H1 Bus port protection status.
Reserved BOOL[19]| 1.5¢3.7 | Reserved for future use.
BusVoltage REAL 4 Bus Voltage (Volts)
BusCurrent REAL 8 Bus Current supplied by the internal Power Conditioner (mA)
CPUTemperature REAL 12 ¢CKS AYUSNYyrt GSYLISNI GdzZNB 27F
ConfigCRC INT 16 The signature of the configuration currently executing on the
module.
ActiveNodeCount SINT 18 Number of Hldevicesconfigured, online, and exchanging data.
Reserved SINT 19 Reserved for future use.
, . When operating as a Redundant H1 Master, this is the configui
SwitchOverTimeOut INT 20 J4RSIRE GAYS FT2NJ GKS Im abads
Document No. D12R07 Pagel52of 232

Revision 1.2



Operation

AlertPendingTotalCount

INT

22

Number of H1 alarms that have been buffered but not yet
unloaded by the primary interface.

DeviceLivelist

BOOL[256]

24

Indicates the nodes that are online on the loé#l network. Each
OAG NBLINBaSyida I y2RS® 2KSy
Ad 2yfEAYS YR 6KSy {(G(KS oAiHL
network.
Bit 0¢ Node 0 Online
Bit 1¢ Node 1 Online

XXX

Bit 255 ¢ Node2550nline

DeviceDataExchangeActiy

BOOL[256]

56

Indicates the nodes that arexchanging dateon the localH1
ySig2N]l ® 91 OK oAG NBLINBaSyida
then the device ixchanging datawhilg KSy G KS 0 A
device is noexchanging data othe H1network.

Bit 0¢ Node OExchanging Data

Bit 1¢ Node 1Exchanging Data
XXX o

Bit 255¢ Node255Exchanging Data

MasterPVVCRMismatch

BOOL[64]

88

When the FF Link is producing data on the H1 network and the
primary interface is EtherNet/IP Target, then this bit will indicat
that the L5X mappingsed in Logix matches the configuration.

Table4.1 ¢ FF Master Status Format

4.6.1.2.

FF MASTERADVANCED STATUS

Below is the format of the FF Advanced Status:

Parameter DataType | Byte Offset | Description

EthPortlLinkUp BOOL 0.0 The link status of Ethernet Port 1.

EthPort1Mirror BOOL 0.1 Indicates that Port 1 has been configured for Port Mirroring.
EthPort2LinkUp BOOL 0.2 The link status of Ethernet Port 2.

EthPort2Mirror BOOL 0.3 Indicates that PorR has been configured for Port Mirroring.
DLREnabled BOOL 0.4 Device Level Ring has been enabled.

DLRRingMode BOOL 0.5 Indicates that the Device Level Ring is in Ring mode.
DLRRingFault BOOL 0.6 Indicates a fault in the Device Level Ring.

NTPEnabled BOOL 0.7 Network Time Protocol has been enabled.

NTPLocked BOOL 0.8 Network Time Protocol service is locked to an NTP server.
FWRevMajor SINT 4 Major module firmware revision.
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FWRevMinor SINT 5 Minor module firmware revision.

FWRevMicro SINT 6 Micro module firmware revision.

DIPSwitch SINT 7 Current DIP switch configuration.

ConfigCRC INT 8 The signature of the configuration currently executing on the
module.

MACAddress SINTI[6] 12 ¢KS Y2Rdz SQ& a!/ | RRNBXaao

PortTripCounter DINT 20 The number of times the H1 Port has tripped on ewverrent.

UpTime DINT 24 The number of seconds since the module boetgd

DTYear INT 28 The modules internal Date Timé& ear

DTMonth SINT 30 The modules internal Date Tim&lonth

DTDay SINT 31 The modules internal Date Tim®ay

DTHour SINT 32 The modules internal Date Timélour

DTMinute SINT 33 The modules internal Date Tim&inute

DTSecond SINT 34 The modules internal Date Tim&econd

Table4.2 ¢ FF Advanced Status Format

4.6.1.3. FF MASTERALERT

NOTESee the H1 Alert Management sectiib for details regarding H1 Alert
unloading.

Below is the format of the FF Master Alert:

Parameter DataType | Byte Offset | Description

Pending Alert Count INT 0 Number of alarms 'Fhat ha}ve been buffered by the FF Link, but
unloaded by the primary interface.

Reserved SINT[6] 2 Reserved for future use.

First event no unloaded

Timestamp of when the event occurred. The format is the numl

TimeStamp LINT 8 of microseconds since 1 Jan 1970.
StationNumber INT 16 The H1 device node number that reported the alert
Alert Number INT 18 Event notification number generated by the H1 device.
Alert Objectindex INT 20 The Object Index for the alert generated by the H1 device.
The type of alarm:
StandardType SINT 22 P
0 Undefined
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1 LowLimit
2 HighLimit
3 CriticalLowLimit
4 CriticalHighLimit
5 DeviationLow
6 DeviationHigh
7 Discrete
8 BlockAlarm
9 UpdateStaticData
10 WriteProtectChanged
11 UpdateLink
12 UpdateTrend
13 Ignore
14 Reset
15 FailAlarm
16 OffSpecAlarm
17 MaintAlarm
18 CheckAlarm
19 SIFErrorAlarm
AlertKey SINT 23 The Alert Key from the block in the H1 device which generated
alert.
The Alert Index which is used to confirm the event (via the Aler
Ack) has been unloaded. This will indicate to the FF Link that tl
Alert Index DINT 24 event has been unloaded and the next buffered event can be
displayed.
BlockTag String32 o8 The tag name of the block that generated the alert in the specil
H1 device.
ManufactureType SINT 64 The manufacture type of the alert generated by the H1 device.
MessageType SINT 65 The message type of the alert generated by the H1 device.
Priority SINT 66 The priority of the alert generated by the H1 device.
Reserved SINT 67 Reserved for future use.
Blockindex INT 68 The md.ex number of the block that generated the alert in speci
H1 device.
Relativelndex INT 70 The index number of thg param.e.ter (relatlye to the block index
that generated the alert in specific H1 device.
Unitindex INT 72 The unit index of the alert generated by the H1 device.
StaticRevision INT 74 The static revision of the alert generated by the H1 device.
ValueDiscrete INT 76 If th.e alert standard type is a discrete alarm, then this will provi
the integervalue.
SubCode INT 78 The sub code of the alert generated by the H1 device.

Document No. D12R07

Revision 1.2

Pagel55o0f 232



Operation

ValueReal REAL 80 If the algrt star]dard type isreanalog alarm, then this will provide
the floating-point value.
If there is additional custom alert datevailable then it will be in
Raw Alert Data SINT[128] 84 the Raw Alert Data. The size of this raw data is configured in tr
H1 configuration as th&dditional Raw Data
Table4.3 ¢ FF Master Alert
4.6.1.4. FF MASTERMASTER CONTROL

Below is the format of the FF Master Control:

Parameter

DataType

Byte Offset

Description

Redundancy Control

SINT

Bit O¢ Force the FF Link to become the Active LAS.

NOTEThisparameter is only relevant for H1 Master Redundar
operation and will be managed by tlyeneratedLogix AOI.

Reserved

SINT

Reserved for future use.

OtherMasterConfigCRC INT

The CRC of the other H1 Master used for H1 Master Redundat
This will allow the local H1 Master to determine if the two H1
Masters have the same configuration.

NOTEThisparameter is only relevant for H1 Master Redundanc
operation and will be managed by the generated Logix L5X.

Reserved

DINT

Reserved for future use.

MasterPvVcr

SINT[64]

The VCR number of the H1 data to be produced by the FF Link
This is used to verify that the generated Logix L5X mapping
matches the FF Link configuration.

NOTEThisparameter will be managed by the generated Logix
L5X.

Table4.4 ¢ FF Master Control

4.6.1.5.

FFMASTERPROCESS VARIABLE

Below is thaaw format of the FF Master Process Variable (PV)

®
A\

NOTE:When using EtherNet/IP Target or Modbus (Master/Slave) primary
interfaces, then the format for the PVs will be specific to that interface to
ensure alignment. See the Internal Mapping setup sec8dn4 for details
regarding the reformat options.

NOTE When using EtherNet/IP Target, Modbus TCP Slave, or Modbus TCP
Master, it is recommended to use the Auto Target Mapping feature (in the H1
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