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Safety Information

NOTICE

PLEASE NOTE

Read these instructions carefully, and look at the equipment to become familiar with the
device before trying to install, operate, or maintain it. The following special messages may
appear throughout this documentation or on the equipment to warn of potential hazards or
call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label indicates
A that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can
result in death or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

CAUTION

CAUTION, used without the safety alert symbol, indicates a potentially
hazardous situation which, if not avoided, can result in equipment damage.

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.
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About the book

Validity Note

Related
Documents

User Comments

This document applies to all V2 gateways.

Functions and improvements compared to previous product version:

>

YV V V VY

>

Increased number of instances/transactions from 50 to approximately 100.
Password protection for configuration upload/download in LUFP9.
Sub-network Line Analyzer debugging feature.

Improved response trigger behaviour.

MS Windows association of configuration (*.CFG) files possible. A double-click will
automatically open the configuration file in the ABC-LUFP Config Tool.

Extended display functionality in node monitor (updated column width and
hexadecimal / decimal display).

Simplified usability. New and improved options menu.

The data and illustrations in this manual are not contractual. We reserve the right to modify
our products in line with our policy of continuous development. The information given in this
document may be modified without notice and must not be interpreted as binding in the part
of Schneider Electric.

Title of Documentation Reference Number

AnyBus Communicator — User Manual ABC_User_Manual.pdf

(SDN-7061-059)

Safety Guidelines for the Application, Installation, and | NEMA ICS 1.1
Maintenance of Solid State Control (latest edition)

Safety Standards for Construction and Guide for Selection, | NEMA ICS 7.1
Installation and Operation of Adjustable-Speed Drive Systems | (latest edition)

Modbus User Guide TSX DG MDB E

Modicon Modbus Protocol Reference Guide PI-MBUS-300 Rev. J

You can download these technical publications and other technical information from our
website at www.schneider-electric.com.

We welcome your comments about this document. You can reach us by e-mail at
techcomm@schneider-electric.com.
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1. Introduction

1.1. Introduction to the User’s Manual

Chapter 1
Chapter 2

Chapter 3
Chapter 4

Chapter 5

Chapter 6

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F
Appendix G

describes the gateway, the user guide that comes with it and the terms used in it.

gives an introduction to the gateway and describes all the items used when setting it up, both
inside (thumb wheels) and outside (cables and connectors) the gateway.

describes the six LEDs on the front of the gateway.

describes the successive steps for setting the gateway up with its default configuration, with a
PLC using Profibus-DP. LUFP7 gateways are shipped pre-configured to allow you to interface a
Profibus-DP master with 8 predefined Modbus slaves (TeSys U motor starters).

describes two registers in the gateway’s memory reserved for initializing and carrying out
diagnostics on the gateway. They are only exchanged between the Profibus-DP master and the
gateway.

describes how to use the “ABC-LUFP Config Tool” software application, which allows you to modify or
create a new configuration for the gateway and shows the various features of this software (add or
remove a Modbus slave, add or change a Modbus command, etc.).

This chapter also shows the changes to be made to software implementation operations in SyCon
and PL7 PRO.

describes the technical aspects of both the gateway and the Profibus-DP and Modbus RTU
networks it is interfaced with.

details and describes the content of the GSD file shipped with the gateway. The file can be used
for the setup tools to recognize the LUFP7 gateway as a Profibus-DP subscriber with
communication features of its own.

describes the main features of the default configuration of the LUFP7 gateway. However, it does
not go into ABC-LUFP Config Tool in detail.

gives an advanced example using the LUFP7 gateway’s default configuration. This example
exploits the command and monitoring registers for 8 TeSys U motor starters and uses the
aperiodic read and writes services used to access the value of any motor starter parameter.

repeats the information described in the Implementation manual of the TSX PBY 100 coupler for
Premium PLCs. It also provides the values of these data and the results of these diagnostics for
the LUFP7 gateway.

describes the content of the Modbus command frames supported by the LUFP7 gateway.

explains about Concept data type with a Quantum PLC.
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1. Introduction

Quick Access to Critical Information

of

and

Presentation
1) Hardware

Connections

the predefined
(2a) configuration
(with 8 slaves)

using.

(2) TeSys U Products the predefined
(2b) configuration, the nb of

slaves (< 8)

User of

(2c) new variables

User of ... (3) other Products

via ABC-LUFP

Config Tool
(4)  Managing Loss of Communication
in case of a predefined configuration
(5) Signaling and Diagnostics
(1) Presentation of Hardware and Connections (3) User of other Generic Modbus Products
—» See Chapter 2 - powering, ——» See Chapter 6
. Select between:
- mounting, (6.7 to 6.11, 6.11.2) . ) ) )
- Modb " - adapting the predefined configuration
o X us connec |.ng, provided with the gateway, if close
- Profibus connecting, enough to that you wish (1 register to
- Transmission speed and address selecting read and 1 to write, 1 register address
to change), or
- building up your own configuration
(2) User of TeSys U Products from scratch (see ABC User Manual)

(2a) with 8 slaves

—>» See Chapter 4

(4) Loss of Communication

The variables described are:

——>p See Chapter 4.1.4.1 ;
and Chapter 6.11.2.2 | - Reconnect time

(2b) reducing the number of slaves (unit = 10ms, default value = 10s)

— See Chapter 6

— See Chapter 6

Using ABC-LUFP Config Tool: - Retries (default value = 3)
- install (6.2), - Timeout time

- connect (6.1), (unit = 10ms, default value = 1s)
- remove slaves (6.6)

(2c) access to new variables (5) Signaling of faults and status, Diagnostics
Using ABC-LUFP Config Tool to access —  » SeeChapter3 Signaling defaults and gateway status
other registers than standard by LEDs on the front

704 (Command) and 455 (Status)

with the same request:
- replace a register with another (for ——p See Chapter 5
instance 455 with 458)

- expand the size (the number of
registers)

Gateway initializing mode and
description of diagnostics information

with a supplementary request:
- add-up extra commands
- other operations (6.7 to 6.11)
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1. Introduction

1.2. Introduction to the LUFP7 Gateway

The LUFP7 gateway allows a master located on a Profibus-DP network to enter into a dialogue with the slaves
on a Modbus RTU network. This is a generic protocol converter operating in a way which is transparent to the
user.

This gateway allows you to interface many products marketed by Schneider Electric with a Profibus-DP network.
These include TeSys U motor starters, Altivar drivers and Altistart soft start- soft stop units.

1.3. Terminology

Throughout this document, the term “user” refers to any person or persons who may need to handle or use the
gateway.

The term “RTU”, which refers to the Modbus RTU communication protocol, will be omitted most of the time. As a
result, the simple term “Modbus” will be used to refer to the Modbus RTU communication protocol.

As it is still the case with all communication systems, the terms “input” and “output” are somewhat ambiguous.
To avoid any confusion, we use a single convention throughout this document. So the notions of “input” and
“output” are always as seen from the PLC, or the Profibus-DP master.

Hence, an “output” is a command signal sent to a Modbus slave, whereas an “input” is a monitoring signal
generated by this same Modbus slave.

The diagram below shows the flows of “inputs” and “outputs” exchanged between a Profibus-DP master and
Modbus RTU slaves via the LUFP7 gateway:

Profibus-DP Master

INPUTS
OUTPUTS

LUFP7
Gateway

490 NAE 911 00

> :

2 ; i

2 : |

[ =t

x

[T'p) o000 ]
ke 7

Altistart 48

Modbus RTU Slaves

| NOTE: For more explanation about specific terms, refer to the Glossary at the end of this guide.
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1. Introduction

1.4. Introduction to the Communication “System” Architecture

Each LUFP7 Profibus-DP / Modbus RTU gateway allows one of the PLCs on the Profibus-DP network to
command, control and configure up to 8 Modbus slaves. 50 commands (Modbus requests) can be distributed
over a maximum of 8 slaves. If there are more than 8 Modbus slaves, you will need to use an appropriate
number of LUFP7 gateways.

LUFP7 Gateway no.2 LUFP7 Gateway no.1

LUFP7 Gateway no.3

Profibus-DP
Master

R B U EE N Total of 16
== R | M motor starters

Upstream network (Profibus-DP) (TeSys U model)

fai)
=1 Downstream
network no.1
(Modbus)
SO el - el
iz l . e = '-'.."-.'4 ————— _*"."1 = "'.."'." —*‘1
— = =——=T= e P — R e e
- ., . mW aW =W
e L oo T E R e
L e " igofion I S odbr  godonl | Modbn
o Downstream ¥ i w e b ¥ - b o WN Y
network no.2
ATS48 ATS46
(Modbus) yw33.a48 VW3-G46301
EEE
O On. O= O
4 - @ @=| @=
gy e RO e . e
- R mN| mN m
S N e [
= godbel  odbrl  godbl  yodbD
[ ]
| |
| |
" Downstream network no.3 (Modbus)
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1. Introduction

The LUFP7 gateway behaves both as a Profibus-DP slave on the upstream network and as a Modbus RTU
master on the downstream network.

See Appendix A: Technical Characteristics if you would like to read about the technical communication
characteristics of the LUFP7 gateway.

The gateway can carry out its data exchanges (inputs and outputs of all types) with the Modbus slaves cyclically,
aperiodically or in an event-driven way. All of these Modbus exchanges make up the gateway’s “Modbus
scanner” and we use the “ABC-LUFP Config Tool” software application to configure this scanner’'s exchanges.
Every item of data exchanged in this way is made available for the Profibus-DP master, which can gain access
to it in a number of ways (cyclical, aperiodic or event-driven exchange).

The diagram on the preceding page illustrates the distribution of several slaves throughout three downstream
Modbus RTU networks, each of these networks being interfaced with the Profibus-DP master PLC using an
LUFP7 gateway.

1.5. Principle of Gateway Configuration and Operation

The gateway is part of a family of products (referred to as LUFP®) designed to meet generic needs for
connection between two networks using different communication protocols.

The software elements common to all these gateways (a configuration tool known as “ABC-LUFP Config Tool” and
the on-board Modbus software) cohabit with the specific features of the network upstream of each of them
(Profibus-DP in the case of the LUFP7 gateway) generically. This is one of the reasons why the interfacing
between the upstream network and the Modbus network is carried out entirely via the gateway’s physical memory.

10 1744087 03/2009



1. Introduction

Each LUFP7 gateway is shipped pre-configured so as to make it easier to operate and the factory settings can
be used as a basis for a configuration which will best meet the user's expectations. The typical operations
applicable to this default configuration are described in chapter 6.

The Profibus-DP network is totally separate from the Modbus network. The frames on a network are not directly
“translated” by the gateway to generate frames on the other network. Instead, the exchanges between the content
of the gateway’s memory and the Modbus slaves make up a system which is independent of the one which is
entrusted with managing the exchanges between this same memory and the Profibus-DP master. The system
guarantees the coherence of data exchanged within the shared memory.

You must check that the size of the Profibus-DP data corresponds to the size of the memory used for the
Modbus exchanges, because the gateway configures its Profibus-DP exchanges on the basis of the memory

used by the Modbus frames. If the sizes do not match, the fieldbus Diag LED n°4 blinks at 1 Hertz frequency,
cyclic Modbus exchanges are enabled and write-access Modbus registers are set to 0.

The example which follows illustrates the independent management of each of the two networks:

— Managing Gateway ¢«» Modbus slaves exchanges —

(1)

ABC-LUFP
Config Tool SyCon
Modbus Gateway PLC
Slaves

2

|Ad.7

Ad. 8

=

Responses to
read requests

'Write requests

Modbus

The sum of Input Data and Output Data is limited to 416 bytes max.

Modbus Input Data
(244 bytes max)

Modbus Output Data
(244 bytes max)

—

Cyclical data

<—

Profibus

Profibus Input Data

1744087 03/2009
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2. Hardware Implementation of the LUFP7 Gateway

2.1. On Receipt

After opening the packaging, check that you have an LUFP7 Profibus-DP / Modbus RTU gateway equipped with
a detachable power connector.

2.2. Introduction to the LUFP7 Gateway

The cables and other accessories for connecting to Profibus-DP and Modbus networks need to be ordered
separately.

20
@ > o9
@9
e @ > L
s o I ] a
3 e ? :
NS e
§ : Legend:
§\§ gages’ o ® Detachable power connector for the
R : === 24V +10%
NN h gateway (=== +10%).
%\k:h @ > _3 @ Female RJ45 connector to a PC
b A : = running ABC-LUFP  Config Tool
1Y . E configuration software.
3 o
® Female RJ45 connector for the
downstream Modbus RTU network.
@ six diagnostic LEDs.
= ® Removable cover for the coding

wheels used to configure the gateway,
shown and described in chapter 2.7.
The label describing the LEDs is stuck
onto this cover.

J_\a‘- |

T ® Female Profibus-DP connector.

e

Configuration Modbus RTU

12
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2. Hardware Implementation of the LUFP7 Gateway

The LUFP7 enables communications between a Profibus network and Modbus devices for the purpose of
industrial automation and control. As with any component used in an industrial control system, the designer
must evaluate the potential hazards arising from use of the LUFP7 in the application.

A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes of control paths and, for
certain critical control functions, provide a means to achieve a safe state during and after a path failure.
Examples of critical control functions are emergency stop and overtravel stop.

e Separate or redundant control paths must be provided for critical control functions.

e System control paths may include communication links. Consideration must be given to the implications of
unanticipated transmission delays or failures of the link. *

e FEach implementation of an LUFP. Gateway must be individually and thoroughly tested for proper
operation before being placed into service.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

? For additional information, refer to NEMA ICS 1.1 (latest edition), “Safety Guidelines for the Application, Installation, and Maintenance of Solid
State Control” and to NEMA ICS 7.1 (latest edition), “Safety Standards for Construction and Guide for Selection, Installation and Operation of
Adjustable-Speed Drive Systems”.

2.3. Mounting the Gateway on a DIN Rail

Mounting the gateway Removing the gateway

: 1
!
.
=
o i
i . 4
=
-1 3 E
— 3 o
. i
— ‘
= 3 §
w b i [
04 Gl
0. 2 & ]
] 1S
(8] e |
2 W
9 v d

—> 2

Start by fitting the rear base of the gateway to the Start by pushing the gateway downwards (1) to
upper part of the rail, pushing downwards (1) to compress the gateway’s spring. Then pull the
compress the gateway’s spring. Then push the  bottom of the gateway box forwards (2) until the box
gateway against the DIN rail (2) until the base of the comes away from the rail.

gateway box fits onto the rail.

NOTE: The spring is also used to ground the gateway (Protective Earth).

1744087 03/2009 13



2. Hardware Implementation of the LUFP7 Gateway

2.4. Powering the Gateway

Profibus-DP / Modbus RTU gateway — View from underneath

Power supply
=== 24V isolated (x10%)
95 mA max.

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

Do not use the 24 VDC power available from the Profibus network cabling to operate the LUFP+ Gateways,
as the negative terminal (—) of this power is not necessarily at the installation earth ground potential. Use of
an ungrounded power supply may cause the LUFP-+ devices to operate in an unexpected manner.

To ensure reliable operation, the LUFP+ Gateways require a separate power supply where the negative
terminal (—) is connected to the installation earth ground.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Recommendations:
J Use 60/75 or 75xC copper (CU) wire only.
o The terminal tightening torque must be between 5-7 Ibs-in (0.5-0.8 Nm).

2.5. Connecting the Gateway to the Modbus Network

Three typical examples of Modbus connection for the gateway and its slaves are shown below. There are many
other possible Modbus connections, but they are not covered in this document.

14 1744087 03/2009



2. Hardware Implementation of the LUFP7 Gateway

2.5.1. Examples of Modbus Connection

e “Bus” topology with LU9 GC3 splitter box

The connections are shown below:

LUB../LUS.. LU2B../LUZ2S.. LUTM

LUFP7 gateway

Modbus cable

Modbus splitter box LU9 GC3

Modbus cables VW3 A8 306 R°®®.

Line terminators VW3 A8 306 R

Modbus T-junction boxes VW3A8306TF**® (with cable)

Modbus cable (to another splitter box) TSX CSA®00 (replaces (5))

NOoO O WN =

NOTE: It is advisable to place a line terminator at each end of the bus to avoid malfunctions on the
communication bus. This means that a tee should not have a free connector. It is either connected to a slave or
to the master, or there is a line terminator.

NOTE: It is important to connect the bus to the “IN” input of the splitter box. Connection to another splitter box is
made via the “OUT” output.

1744087 03/2009 15




2. Hardware Implementation of the LUFP7 Gateway

“Bus” topology with VW3 A8 306 TF3 T-junction boxes: This topology uses VW3 A8 306 TF3 T-junction
boxes to connect each of the Modbus slaves to the main section of the Modbus network. Each box should be
placed in the immediate vicinity of the Modbus slave it is associated with. The cable for the main section of the
Modbus network must have male RJ45 connectors (like the VW3 A8 306 Re* cable used with the splitter box).
The lead between the T-junction box and the slave or the Modbus gateway is an integral part of this box. The
connections are shown below:

LUFP7 Gateway

Modbus

|| |

“ VW3 A8 306 TF3

Line
termination

Line
termination

Towards 3 Modbus slaves

16
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2. Hardware Implementation of the LUFP7 Gateway

o “Bus” topology with SCA junction boxes: This topology is similar to the previous one, except that it uses
TSXSCAB2 subscriber connectors and/or TSXCA50 subscriber connectors. We recommend using a
VW3 A68 306 connection cable and the TSXCSA+00 Modbus cables. Connect the RJ45 connector on the
VW3 A68 306 cable to the Modbus connector on the LUFP7 gateway.

The connections are shown below:

VW3 A68 306

TSXSCAG
(@)

Modbus
LUFP7 Gateway

TSXCSA-00

2.5.2. Pin Outs

In addition to the pin out for the connector on the gateway, the one on the VW3 A68 306 cable is also shown
below, as it is the only Modbus cable which does not exclusively use RJ45 connections.

— LUFP7 connector — —— VW3 A68 306 cable for TSXSCA62 box
Female RJ45 Male RJ45 Male 15-point SUB-D

1 1
2 2
3 3

D@B)| 4 DB)| 4 14 | D(B)

D(A)| 5 DA)| 5 7 |D(A)
6 6
7 7

ov| 8 (OAVARN: 15| 0V

1744087 03/2009 17



2. Hardware Implementation of the LUFP7 Gateway

2.5.3. Wiring Recommendations for the Modbus Network
» Use a shielded cable with 2 pairs of twisted conductors,

» connect the reference potentials to one another,

* maximum length of line: 1,000 meters (3280 ft)

* maximum length of drop line / tap-off: 20 meters (65.5 ft)

+ do not connect more than 9 stations to a bus (slaves and one LUFP7 gateway),

A WARNING
RISK OF UNINTENDED EQUIPMENT OPERATION

Do not connect more than 9 stations to the Modbus fieldbus (gateway and 8 slaves). While the gateway
may appear to operate correctly with more than 9 devices, it is likely one or more devices will only
communicate intermittently, leading to unpredictable system behavior.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

+ cable routing: keep the bus cable away from power cables (at least 30 cm (0.98 ft)), make crossings at right
angles if necessary, and connect the cable shielding to the earth on each unit,

+ adapt the line at both ends using a line terminator (see diagram and VW3 A8 306 RC termination below).

D(B) IIJ — =7 '

120 Q 1nF
oA NE—__ 11—

— Line termination recommended at both ends of the line — — VW3 A8 306 RC line termination —

A WARNING
MODBUS TERMINATION USING THE RESISTANCE-ONLY METHOD

Use only RC (Resistance-Capacitance) Modbus cable terminations with the LUFP7 Gateway. The LUFPe
gateways are designed to support client equipment that will not function correctly without using RC-type
Modbus cable termination.

Failure to follow this instruction can result in death, serious injury, or equipment damage.
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2. Hardware Implementation

of the LUFP7 Gateway

To make it easier to connect the units using the topologies described in chapter 2.5.1, various accessories are

available in the Schneider Electric catalogue:
1) Hubs, junctions, and line terminations:

O LU9IGCO3 hUD ..o
(“bus” topology with LU9GCO3 splitter boxes)

0 VW3 A8 306 TF3 T-junction boX........cccceeeeeeeinnnneen.
(“bus” topology with VW3 A8 306 TF3 T-junction
boxes)

O 2-way TSXSCA62 subscriber connector..................
(“bus” topology with SCA junction boxes)

[0 TSXCA50 SCA junction boX.........ccccvvveeieeeeeiiecnne,
(“bus” topology with SCA junction boxes)

O VW3 A8 306 RC double termination ...............c........
(all topologies)

2) Cables:
» VW3 A8 306 Res Modbus cable..........cc..cccvrrerveennnen.
(“bus” topology with SCA junction boxes)

= VW3 A68 306 Modbus cable..........ccccceeeeuveeeevnnnenn.
(“bus” topology with SCA junction boxes)

= Shielded double twisted pair Modbus cable.............
(“bus” topology with branch boxes)

This passive box has 8 female RJ45 connectors. Each of
these connectors can be connected to a Modbus slave, to
a Modbus master, to another Modbus hub, or to a line
termination.

This passive box includes a short lead with a male RJ45
connector allowing it to be connected directly to a Modbus
slave, without having to use a different cable. It is fitted
with 2 female RJ45 connectors for the connection of two
Modbus cables of the VW3 A8 306 Re- type.

This passive box has a printed circuit fitted with screw
terminals and allows the connection of 2 subscribers to
the bus (2 female 15 point SUB-D connectors). It includes
the line termination when the connector is located at the
end. It is fitted with 2 screw terminals for the connection of
two double twisted pair Modbus cables.

This passive box allows a Modbus unit to be connected to
a screw terminal. It includes the line termination when the
connector is located at the end. It is fitted with 2 screw
terminals for the connection of two double twisted pair
Modbus cables.

Each of these two red passive boxes is a male RJ45
connector 3cm (1.18 in) long containing an RC line
termination (see diagram and illustration above). Only the
abbreviation “RC” is shown on these boxes.

Shielded cable with a male RJ45 connector at each end.

Shielded cable with a male RJ45 connector and a male
15 point SUB-D connector. It is used to connect a Modbus
subscriber (slave or master) to a TSXSCA62 or TSXCA50
box.

Bare cable (without connectors) used to make up the
main section of the Modbus network. There are three
items available: TSXCSA100 (100 m or 328 ft),
TSXCSA200 (200 m or 656 ft), and TSXCSAS500 (500 m
or 1640 ft).
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2. Hardware Implementation of the LUFP7 Gateway

2.6. Connecting the LUFP7 gateway to the Profibus-DP Network
® 0) SUB-D

Connect the SUB-D 9-point male plug on

the Profibus-DP connector to the N 7=~ | 9 points
Profibus-DP plug on the LUFP7 gateway. C;irr:‘:(':?or

Connections are illustrated here:

/\@ ®

SUB-D 9-point male ©
490 NAD 911 04 (or 03)

Type A
Profibus-DP cables
Ref. : TSX PB SCA100

2.6.1. Pin Outs
LUFP7 plug — 490 NAD 911 04/03 connector— —— Type A cables —
9-point SUB-D female 9-point SUB-D male (TSX PB SCA100)

1 1 Incoming A cable
2 2 = S

D(B)| 3 3 |B-line / RxD/TxD + — Bl

RTS | 4 4 | Request To Send (1) i

GND | 5 5 | GND Network (2) g A |

+5V| 6 6 | +5V Network (2) ._.,.“Outgomg Ca_bi L
7 7 — - ---:

D(A)| 8 8 | A-line / RxD/TXD — Y S e
9 9 IS

Grounding / Shielding Shieldina / Groundina

(1) This signal is not mandatory and may be ignored for the LUFP7 gateway.
(2) The “GND” and “+5V” pins are meant to supply the line termination if it is present in the connector being used.

20
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2. Hardware Implementation of the LUFP7 Gateway

2.6.2. Wiring Recommendations for the Profibus-DP Network

» Use a shielded cable with a twisted pair of copper conductors, preferably a type A Profibus-DP cable.
» Connect the reference potentials to one another.

* You may choose the transmission rate, within limits, ranging from 9.6 kbit/s to 12 Mbit/s. The choice is made
at network startup and applies to all network subscribers.

+ The maximum length of the line (segment) is inversely proportional to the transmission rate.
Transmission rate  (bit/s) 9.6 k 19.2 k 93.75k | 1875k 500 k 1.5M 360r12M

Distance/segment (m) 1,200 1,200 1,200 1,000 400 200 100
(ft) 3,937 3,937 3,937 3,280 1,312 656 328

With 3 repeaters (m) 4,800 4,800 4,800 4,000 2,000 800 400
(ft) 15,748 | 15,748 | 15,748 | 13,123 6,562 2,625 1,312

Experience shows that these lengths may be doubled using lines with a section of 0.5 mm? (20 AWG).

* Do not connect more than 32 master or slave stations per segment without a repeater, 127 maximum
(repeaters included) with the 3 repeaters; do not use more than 3 repeaters.

- Cable routing: keep the bus cable away from power cables (at least 30 cm (0.98 ft)), make crossings at right
angles if necessary and connect the cable shielding to the earth on each unit.

» The network ends on an active line termination, at each segment end (see diagram below); many suppliers
have provided their cables with switchable line terminations. The LUFP7 gateway has no internal line
termination and therefore applies a 5V voltage between pins 5 and 6 of its Profibus-DP plug in order to allow
for the use of an external line termination when the gateway is at the end of the line.

GND D(A) D(B) +5V
Active line
termination
recommended
390 Q 220 Q 390 Q at both ends

NOTE: If you use a 490 NAD 911 03 connector on each of the two stations located at segment end, you
won't have to use an external line termination, since a line termination is integrated to that type of connector.
However, if you must disconnect a station to which such a connector is connected, move the connector to
another station on the same network so that the line termination continues to be supplied. If you do not wish
to make that type of arrangement, preferably use connectors featuring a switchable line termination.
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2. Hardware Implementation of the LUFP7 Gateway

To connect stations to the Profibus-DP network more easily, several accessories are offered in the Schneider
Electric catalogue:

— Single twisted pair type A Profibus-DP cable 490 NAD 911 04 (or 03) connector
(100 m or long): TSX PB SCA100. If you use a
different cable, please check that its electric
characteristics are as close as possible to those N
of type A cables (see Appendix A: Technical
Characteristics).

— Line connector: 490 NAD 911 04. The SUD-D
9-point male plug on that connector should not ||
be connected to a station located at the
segment end, as the connector has no line AllE]| A
termination. This passive box contains a printed DD
circuit fitted with one or two terminal boxes with Red
screws for connecting one incoming Profibus- Green
DP cable and one outgoing Profibus-DP cable.

U U

SUB-D 9-point

male connector

— End of line connector: 490 NAD 911 03. The
SUB-D 9-point male plug on that connector
must be imperatively connected to a station
located at segment end, since the connector ©) @
has a line termination. This passive box
contains a printed circuit fitted with one terminal
box with screws for connecting one incoming Legend:

Profibus-DP cable. ® Incoming A cable.

@ Outgoing A cable (absent in the case of the
490 NAD 911 03 connector).

® Cable collar; the cable sheath must be uninsulated,
at the most, in the middle of the collar.
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2. Hardware Implementation of the LUFP7 Gateway

2.7. Configuring the Profibus-DP Communication Features

This configuration must be carried out when the gateway is turned off.

A CAUTION

OPENING LUFP+ COVER WITH POWER ON

The power supply of the gateway must be turned off before opening the cover. Once the cover has been
removed, make sure you touch neither the electrical circuits nor the electronic components, as this may
damage the device.

Failure to follow this instruction can result in injury or equipment damage.

This task is limited to configuring the gateway's Profibus address, as the communication speed on the Profibus
network (9.6 kbits/s to 12 Mbits/s) is automatically detected by the gateway.

The two coding wheels used for configuring the gateway’s address are hidden behind the gateway cover ® (see

illustration in chapter 2.2). To remove this cover, insert the end of a small flat screwdriver between the top of the
hood and the gateway box and pull it out.

2.7.1. Encoding the Gateway Address
The LUFP7 gateway is identified on the Profibus-DP bus by its address, ranging from 1 to 99.

{23
] 7
Units o @ (&) The gateway's Profibus-DP address depends on the position of the two
6 (o)} coding wheels represented on the left, in their factory-setting positions
8 L (default address = 2).
23 This address is the sum of the decimal values given by the angular
N b positions of the bottom coding wheel (tens) and the top coding wheel
Tens o @ o (units).
(X )
&L
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2. Hardware Implementation of the LUFP7 Gateway

Any change to the gateway's address shall be taken into account only once it is powered on again.

Examples:
Address =19 Address =73

(23> L
Units o @m Units O@ &)
(X 15} (o} %))

& L & L

73 73
Tens N 2 NZ S\
A2y Tens |\ G\So,,

& L & L

2.7.2. No Internal Line Termination

The LUFP7 gateway has no active line termination. You must use a Profibus-DP connector with such a
termination if you place the gateway at one of the ends of a bus segment.
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3. Signaling

The gateway’s 6 LEDs and the descriptive label on the removable cover which hides its two coding wheels

(gateway address) allow you to diagnose the status of the gateway:
)

LUFP7

o 0
e 0
e 6

1 ONLINE

2 OFFLINE

3 NoT USED

4 FIELDBUS DIAG
5 MoDBUS

6 GATEWAY

o
BjUJIS

DEL LED -> Gateway state LED LED -> Gateway state

Off: Profibus-DP bus:

Gateway off-line Off: Profibus-DP bus: gateway on-line

© ONUNE | Green: Profibus-DP bus: @ OFFLINE
Gateway on-line
(exchanges are possible)

Red: Profibus-DP bus: Gateway off-line
(exchanges are impossible)

Off: Gateway initialization achieved

Flashing red (1 or 2 Hz): Gateway
(3) Not Off: — (4) FIELDBUS configuration error. (1)

USED DiAG . .
Flashing red (4 Hz): Error when resetting the
gateway on Profibus-DP. (1)
Off: N_o power Off: No power
r/:azg'ng (green): _Not_ Flashing (red/green): Configuration absent / not valid
Gfee:-sl\;l:grglro?;mca 1ons b Use ABC-LUFP Config Tool to load a valid
communications OK @ Gateway |CONMgUation —
© Mobsus |Red: Green: Gateway currently being initialized
- Loss of communication with and configured
at least one Modbus slave Flashing (green): Gateway is in running
(2) order: Configuration OK

- Exception code coming from
a command or a transaction
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3. Signaling

(1)  Specific errors indicated by the LED @ FIELDBUS DIAG
* Flashing red LED (1 Hz): input and/or output data length is invalid.
LbCheck the overall length of the gateway data, under ABC-LUFP Config Tool (“Monitor” option from the
“Sub-Network” menu), then adjust exchanges with the gateway accordingly, using the Profibus-DP network
configuration software (e.g.: SyCon).
* Flashing red LED (2 Hz): User parameter data length and/or content is invalid.
* Flashing red LED (4 Hz): Error when resetting the ASIC in charge of Profibus-DP communications.

(2) The LED © MobpBUS becomes red when one or more Modbus slaves fail to respond to the gateway in the
expected fashion. This can be caused by:
» Loss of communications (e.g. a broken or disconnected cable)
= Writing incorrect values to the outputs corresponding to the two aperiodic read/write services
(see chapter 4.3).

NOTE: When LED © MobBus is flashing red due to a simple loss of communications, the LED will revert to a
green state when communications are restored. When LED (5) is flashing red due to the use of incorrect values
with the aperiodic read/write services, then the only way to clear the error is to reuse these aperiodic services
with correct values.

NOTE: If the LED ® GATEWAY is flashing following a sequence beginning with one or more red flashes, we
advise that you note down the order of this sequence and give this information to the Schneider Electric support
service. In some cases, power the gateway off then back on again to solve the problem.
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4. Software Implementation of the Gateway

4.1. Introduction

This chapter gives an introduction to a quick implementation of the LUFP7 gateway, using its default
configuration. All LUFP7 gateways ship pre-configured.

| NOTE: The configuration has been defined for 8 motor starters. If you use less than 8, refer to chapter 6. |

This pre-configuration means that the user does not have to configure the LUFP7 gateway using ABC-LUFP
Config Tool. This configuration is described in order to allow the gateway to be used with a configuration tool for
Profibus-DP master PLCs. As an example this implementation will use Sycon (version >V2.5.0.0), the multi-
network configuration software marketed by Hilscher (Réf.; TLX L FBC 10 M), PL7 PRO (version > V3.0) and a
Schneider Electric PLC from the Premium range (e.g. TSX 57353 v5.1) to which the appropriate Profibus-DP
communication board shall be added (TSX PBY 100 coupler).

4.1.1. System Architecture

The default configuration for an LUFP7 gateway allows it to control, monitor and configure 8 TeSys U motor
starters:

Profibus-DP
master PLC
TSX 57353 v5.1
i + TSX PBY 100

Configuration
PC

(PL7 PRO
T > +SyCon)

(® | [g]
(1T ]

490 NAE 911 00 Profibus-DP
(upstream network)
Modbus EEEN
LUFP7 Total of 8
gateway motor starters

addresses
/ \\\ (TeSys U model)

® ® O | ® @ ®
sz===s I S35

- m (W

W] 3 W] 3 = B EH
_9'- '- n_@'- n_@.@'- n_@'-
\ \\ T V Modbus (downstream network)
Line Connection
termination boxes

Please see chapter 2, for the hardware implementation of the default configuration.
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4. Software Implementation of the Gateway

4.1.2. Configuring the Motor Starters

Each motor starter should be configured as follows:

Protocol: Modbus RTU slave Start bits 1
Modbus address 1t08 Parity None
Bitrate 19,200 bits/s Parity bit 0
Data bits 8 Stop bits 1

When using a TeSys U motor starter with a Modbus communication module (LULC03e module), the
configuration parameters for the RS485 connection are automatically detected, only the Modbus address of the
motor starter needs to be configured.

4.1.3. Modbus Cycle Time

The LUFP7 gateway’s default configuration sets a cycle time of 300 ms on Modbus commands for each of the
8 TeSys U motor starters.

4.1.4. Managing Degraded Modes With the Gateway Default Configuration

The default management for degraded modes is described below. Please see chapter 6.12.2.1, if you would like
to change the way that degraded modes are managed within the gateway.

4.1.4.1. Description of the Gateway Degraded Mode Options

Offline options for fieldbus

This option affects the data sent to a Modbus slave if there is no communication coming from the Profibus
master.

It is defined at the Query level of each command or transaction sent to the different slaves.

This option can take 3 values:
Clear: All data sent to the concerned Modbus slave is set to 0.
Freeze: All data sent retains its current value.
No scanning: The query is no more transmitted.

With the gateway's default configuration:
"Clear" option is selected for periodic exchanges
"No scanning" is selected for aperiodic exchanges

Which means that Command and Status registers of the TeSys U continue to be refreshed:
but output memory associated (Tesys U command registers) is forced to 0,
and input memory (Tesys U status registers) works normally,
Aperiodic Modbus exchanges are stopped.

Timeout time

This option defines the time the gateway will wait for a response before it either retries to send the same request,
or it disconnects the slave and declares it missing.

It is defined at the Query level of each command or transaction sent to the different slaves.

With the gateway’s default configuration, this time is equal to 300 ms.
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4. Software Implementation of the Gateway

Retries

This option determines the number of re-transmissions carried out by the gateway if there is no response from
the slave.

It is defined at the Query level of each command or transaction sent to the different slaves.

With the gateway’s default configuration, this option is set to 3.

Reconnect time

This option defines the amount of time the gateway will wait before it tries to communicate again with a Modbus
slave that was previously declared as missing.

It is defined at the Query level of each command or transaction sent to the different slaves.

With the gateway’s default configuration, this time is equal to 10 sec.

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

During the reconnect time, you cannot control a slave (read/write) via the bus. Depending on the slave
characteristics and the watchdog configuration, the slave can keep the same status or take a fallback position.

To avoid an unintended equipment operation, you must know the possible status of a slave and adapt the timeout
and reconnect time values according to the request sending rate.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Offline options for sub-network
This option affects the data sent to the Profibus master if there is no response coming from a slave.
It is defined at the Response level of each command or transaction sent from the different slaves.

This option can take 2 values:
Clear: All data sent to the Profibus master is set to 0.
Freeze: All data sent to the Profibus master retains its current value.

With the gateway’s default configuration, "Clear" option is selected and Tesys U status registers and aperiodic
input data are forced to 0.

4.1.4.2. Degraded Mode Description

This description takes into account the following elements:
The PLC processor
The Profibus master
The LUFP7 gateway
The Tesys U starters-controllers.
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4. Software Implementation of the Gateway

PLC processor stopped or on failure

PLC processor response

Outputs:
Software error: outputs reset to default state or hold their present state depending on
configuration.
Hardware error: (EEPROM or hardware failure), output state will be undetermined.
Inputs:
PLC stops responding to inputs in any error state.

Profibus master response

Depending on master configuration:
the master stops to communicate with the LUFP7 gateway,
or forces Profibus outputs to 0, and refresh inputs,
or holds Profibus outputs in their last position, and refreshes inputs.

LUFP7 gateway response

If the master forces Profibus outputs to 0, and refreshes the inputs:
periodic: Modbus exchanges continue to run with outputs set to 0,
input memory continues to be refreshed,
aperiodic: Modbus exchanges are stopped.

If the master holds Profibus outputs, and refreshes the inputs:

periodic: Modbus exchanges continue to run, with output memory associated hold in their last

position, input memory continues to be refreshed,
aperiodic: Modbus exchanges are stopped.

Tesys U response

If the master forces the outputs to 0:
periodic Modbus exchanges continue to run,
Command registers are set to 0 and motors are stopped,
Status register are transmitted to the gateway,
aperiodic Modbus exchanges are stopped.

If the master holds Profibus output words, and refreshes the inputs words:
Periodic: Modbus exchanges continues to run,
Command registers hold their last values and motors stays in the same state,
Status register data is transmitted to the gateway,
Aperiodic: Modbus exchanges are stopped.

30
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4. Software Implementation of the Gateway

Profibus master stopped or on failure

PLC processor response

The PLC processor provides some error and/or diagnostic objects to the application in case of
Profibus master stop or failure (input/output not valid).

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

Profibus master response

If the Profibus master is stopped (command coming from the application):
the master stops to communicate with the LUFP7 gateway.

If the Profibus master is on failure,
the master stops to communicate with the processor and the LUFP7 gateway.

LUFP7 gateway response

With the gateway default configuration (Offline option for fieldbus):
periodic: Modbus exchanges continue to run,

with the output memory associated forced to 0,

input memory continues to be refreshed,
aperiodic: Modbus exchanges are stopped.

Tesys U response

Periodic: Modbus exchanges continue to run:
Command registers are set to 0 and motors are stopped,
Status register data is transmitted to the gateway,
Aperiodic: Modbus exchanges are stopped.

LUFP7 gateways disconnected on Profibus side

PLC processor response

The PLC processor provides some error and diagnostic objects coming from the Profibus master in
case of slave disconnection from the application:

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

Profibus master response

The Profibus master provides the processor with some error and diagnostic objects in case of Profibus
slave disconnection.

LUFP7 gateway response

With the gateway default configuration (Offline option for fieldbus):
periodic: Modbus exchanges continue to run,

with output memory associated forced to 0,

input memory continues to be refreshed,
aperiodic: Modbus exchanges are stopped.

Tesys U response

periodic: Modbus exchanges continue to run:
Command registers are set to 0 and motors are stopped,
Status register data is transmitted to the gateway,
aperiodic: Modbus exchanges are stopped.
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LUFP7 gateways failure

PLC processor response

The PLC processor provides some error and diagnostic objects coming from the Profibus master in
case of slave failure to the application.

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application

Profibus master response

The Profibus master provides the processor with some error and diagnostic objects in case of Profibus
slave failure.

LUFP7 gateway response

In case of a failure, the gateway stops to communicate with the Profibus master and the Modbus
slaves.

Tesys U response

Depending on the Tesys U configuration:
If the starters-controllers do not receive any requests, they will:
stop the motor,
keep the same state,
or run the motor.
Refer to the Tesys U user manuals to adjust these fallback positions.

LUFP7 gateways disconnected on Modbus side or Tesys U failure

PLC processor response

The processor gives access to the gateway status word coming from the Profibus master input table
and to the gateway command word coming from the output table.

These 2 words must be managed in the PLC application in order to detect if a Modbus slave is
missing.

Profibus master response

The Profibus master must be configured to access the gateway status and command words in order to
provide Modbus diagnostic information.

LUFP7 gateway response

With the gateway’s default configuration: Timeout time = 300 ms, Retries = 3,

Reconnect time = 10 sec, and Offline option for sub-network = Clear.

After sending a request to a slave, if there is no response after 300 ms, the gateway will send it again
three times before giving the information about the slave missing in the gateway status word.

Data sent to the Profibus master (Read requests) is set to 0.

The gateway will try to reconnect the slave missing with the same sequence every 10 seconds.

Tesys U response

If the LUFP7 gateway is disconnected on Modbus side:

The starters-controllers do not receive any requests, depending on their configuration, they will:
stop the motor,
keep the same state,
or run the motor.

Refer to the Tesys U user manuals to adjust the fallback position.

In case of a Tesys U failure:
No response is sent to the gateway, the motor state will be undetermined. This case must be
managed in the PLC application.

32 1744087 03/2009



4. Software Implementation of the Gateway

4.2. Gateway Configuration under PL7 PRO and SyCon

The Profibus-DP master must be configured so that it has access to all of the data described in Appendix C: Default
Configuration, Input and Output data Memory.

The following chapters describe the steps in PL7 PRO (version > V3.0) and SyCon (version > V2.5.0.0) which you will
need to go through so that the gateway is correctly recognised by the Profibus-DP master PLC.

NOTE: The Profibus-DP network which is described in the following chapters only includes one master
(TSX 57353 v5.1 + TSX PBY 100) and one slave (LUFP7 gateway). So you will need to adapt the addressing of
the inputs and outputs shown below (%IW and %QW) according to any other slaves on the Profibus-DP network
which you need to configure.

4.2.1. Setting Up the Hardware Configuration under PL7 PRO

Under PL7 PRO, create a new application or open an application for which you want to add a Profibus-DP
network.

Edit the hardware configuration of this application, add a PBY 100 board and then edit its configuration by
double-clicking on its location in the rack.

®=PL7 PRO: LUFPT - TUTDRIAL EXAMPLE H=] E3
File Edit Utilities Yiew Tools PLC Debug Options Window 2

e8] o[v] & Blale| % 2m| 2o Bsm 2|

=3 Application Browser 1 [=] S Il 75X PBY 100 [RACK 0 POSITION 4] [_[O]x]
EYVAEE [Cortomaion =]

IEE Structure View

[ @ STATION
|--{_ Configuration
: Hardware Configuration

" Designation: PROFIEUS-DF MODULE

Ourp
" Maintain  {% Reset

— PROFIBUS-OF Slave Configuration — PROFIBUS-0OF General Configuration

Tazk
Addr. o Act. Group ID | Watchdog |7 IMAST - I
o of PG Diagnostic Length
’7|n Words |128 - I ’7 In Bytes |32
— PROFIBUS-0F Tool Master Configuration
.
hilsche
PROFIBUS-DF Configuration File
’7 Load CNFI |

Software Configuration

— PROFIBUS-DF Slave Data
ol 4 [&d [4 [= e

T L[ |F Addr. Symbol
P of | D D
5 S |ef [P E 5 P

(0! B
Y =[ |0 Y Y v
2 3 0 0 a — v
3 ; c 8 8 0 Addr. Symbol
0 o D T 3l
0 5 m 2 3 o " Tt o ot shaves Moot o, of e

3 |0 |0 b

Ready |OFFLINE | [:svs S 4

Click on the “hilscher” button (enclosed in a red box above) to start the SyCon configuration tool.

NOTE: This button is not displayed if you have not installed SyCon on your PC.
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4.2.2. Creating a Profibus-DP Network under SyCon

Select the “New” option from the “File” menu to create a new
configuration, then select the “Profibus” network”.

This option creates an empty network segment in the SyCon main
window.

In this guide, we shall immediately save this configuration and name
it “LUFP7 - Tutorial Example.pb’.

4.2.3. Selecting and Adding the Profibus-DP Master Station

Select the “Master...” option from
the “Insert” menu (or click on the

il button). Move the mouse

Ingert Master

Available masters
140 CRF 511 00

pointer (which now looks like a ﬁ)
to the position where you want to
add the Profibus-DP master, and
left-click.

Select the “TSX PBY 100” master,
then click “Add >>". If required, edit
its address and name.

Schneider Autornation GmbH
Ident number 01654

GSD file name  SAD_1654.G5D

Yendor name

Select lieldbus E

CaMopen

Selected masters

\_I
E
]

Add »> | Cancel
add all x> |
<< Remove Al |
<< Remove |

Station address I'I

Description |TS><_F'remiurn_F'EY1 uli]

Once back to the SyCon main window, the selected master appears in the selected insertion position:

5 SyCon - [LUFP7 - Tutorial Example_pb]

'1_,- File Edit “iew Inzert Settings Tools ‘Window Help

[_[O[]
-]

O|(@| =] 2]

o s %2]|

Station acidress 1
DF Master TSx PBY 100

TEX_Premium_PBY100

For Help. press F1

PROFIEUS  |Config Mode
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4. Software Implementation of the Gateway

Double-click on the line that corresponds to the Master Configuration
Profibus-DP master to open the “Master ~ Gieneral
Configuration” window. Deserpion |7 5%_Premium_PEY100
Lancel |
. Station address I 1
In the “DP Support” frame, verify that the "Auto Device T8 PRV 100
addressing" box has been checked.
— DP Support
DP hazter Settings ... | v &
— FbS Suppart
N r— B FHE Seimas | L. |
[
Actual Master |
Baud rate 1500 kBits/s -
Cancel
- BOD kBits/s - '—l ) «
Optimize _ Edit. | Lastly, select the Profibus-DP master and run the “Bus
O poers [ Parameter...” option from the “Settings” menu to configure the
12000 kBits/s = Profibus-DP network baud rate.
Bus Parameter [x] NOTE: The “Optimize” option must remain equal to
“standard”, except in case of knowledgeable users who
— to edit critical

want Profibus DP network settings
(accessible via the “Edit...” button).

[ 1500 KBitsrs i

Baud rate

Cancel

Ot
ptirnize Edi..

i

4.2.4. Setting up the Gateway Description Files

The GSD file that describes the gateway must be located on the PC hard drive so that SyCon can access it any
time. Preferably place the file inside the directory that contains all the GSD files used by SyCon. The description
and content of that GSD file are both in Appendix B: LUFP7 Gateway GSD File.

This file (Tele071F.gsd) is available on the http:///www.schneider-electric.com website via LUFP7_V2_GSD_files
folder.

= To import file Tele071F.gsd under SyCon, run the “Copy GSD” option from the “File” menu and select the
GSD file mentioned above from the CD. If the command completes successfully, the following message is
displayed: “The import of the GSD file was successful.”

Then, install the symbols representing the gateway under SyCon. The corresponding DIB files are:

L]

“LUFP7_S.DIB”, “LUFP7_R.DIB”, and “LUFP7_D.DIB".

= Copy these files into “C:\Program Files\Hilscher\SyCon\Fieldbus\PROFIBUS\BMP’, if this is the
path where you have installed SyCon on your PC. All these operations should be conducted using Windows
Explorer, for example, as SyCon cannot proceed to their installation.

The symbols that represent each of these three files are given below:

1744087 03/2009 35


http:///www.schneider-electric.com

4. Software Implementation of the Gateway

4.2.5. Selecting and Adding the Gateway to the Profibus-DP Network

|
Run the “Slave...” option from the “Insert” menu (or click on the il button). Move the mouse pointer (which now

looks like a *?) to the position where you want to add the LUFP7 gateway, then left-click.

In the window that appears, Insest Slave %]
select the “LUFP7” slave, then ~ Slave Fiter
click the “Add>>" button. If Vendor [l = Master |75 PBY 100 = x|
need be, edit its address and Slave type. Al = Concel |
name. Gateway address Available slaves Selected slaves
configuration is detailed in CIF104.DF-4B = Add .
Chap?er 271 E:EES-SEEJEIHM-DPS MR _I _—»I
o CIFE0DPS Addai> |
CIFPS1-DPS
COM-DPS << Remove &l
DEA203 —I
PRYI0DPS = _Bemore |
Wendor name Schneider Electric Gateways Station address |2
Ident number 0x1803 Description ILU FP7_Gateway
G5O file name  LUFPY_15.G5D
GSD Revision  704715/707136

Once back to the SyCon main window, the selected slave appears in the selected insertion position:

B3 SyCon - [LUFP7 - Tutorial Example.pb] =] B3
li_g File Edit “iew Inzert Settings Toolz ‘Window Help _|ﬁ||l|

Dllﬁ-’"lﬂl :§c|?|
%= % ]|

TSX_Premium_PBY100

Station adidress 1
DF Master TSx PBY 100

LUFP7_Gateway

Station address 2
DR Slave LUFPY

For Help, press F1 PROFIBUS | Canfig Mode

4.2.6. Editing and Configuring the Gateway

Double-click on the line that corresponds to the LUFP7 gateway. The "Slave Configuration" window appears.
Conduct the following operations:

e In the list of available modules, select the module called “IN/OUT: 32 Byte (16 word)”. Click the “Append
Module” button to add it to the list of modules configured for the gateway. This module occupies one “Slot” and
consists of a 16-word I/O module (both in IW and OW). It is intended to allow the exchange of the various data
presented in Appendix C: Input and Output Data Memory Area paragraphs.
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4. Software Implementation of the Gateway

¢ In the “Assigned master” frame, check that the Profibus-DP master previously configured is selected. If not,
select it.

NOTE: Only the "Assigned master" can control the DP slave to which it has been allocated during the
configuration phase. Other DPM1 masters can only read its 1/0 values.

e In the "General" frame, verify that the two boxes "Activate device in actual configuration" and "Enable
watchdog control" are both checked. If not, check both.

¢ Validate the operations conducted by clicking on “OK”.

Slave Configuration

General

Device LUFF? Station address 2
The left-hand Dezcription |LUFF'?_Gatewa_l,- Cancel

portion of this area W &ctivate device in actual configuration
specifies the W Enable watchdog cortrel GSDfle  TELEO7IF.GSD M
.gateway s Max. length of in-output data 416 Byte Length of in-foutput data £4 Byte DFY1 Settings
maX|mum_ capacity, Maz. length of input data 244 Bute Length of input data 32 Byte pssioned master
and the r'ght'hand b ax. length of output data 244 Bute Length of output data 32 EBute Station address 1
portion lists the M. number of modules 24 Mumber of madules 1 TS% Premium PEY100
currently _ _ _
) Module |Inputs |Dut|:|uls |Ina’Dut |Idenl|fler - 1/ T5% PEY 100 =
configured IN/DUT: 6 Byte [ 3 word] 3Wwod Dw72 ] =
Modules". IN/OUT: 8 Byte [ 4 ward) awiord 0473 Aot slave
IMAOUT: 10 Bpte [ 5 word) Bwiord  Os7d Gtation address 2
IMAOUT: 12 Byte [ B word) E'wiord  Ox7B
IN/OUT: 14 Byte | 7 word) Tword D476 LUFP7_Gateway
IMAOUT: 16 Byte [ 8 word) BWword 0«77 |2£LUFF'T-" ﬂ
INADUT: 32 Byte (16 word) 16 word  Ox7F ~

Slot]ldx [Module [Symbal [Type [IAde [ILen. [Type [0 Addr [0 Len| = apperd Module
1 1 INMOUT: 32Byte (16 word]  Modulel w0 16 0w 0 16
Remaove Module
Inzert Module
Predefined Modules

Symbolic Names

-

NOTE: Do not use the “Symbolic Names” option to name the 1/0 exchanged with the gateway. This operation is
useless because the symbols you shall define under SyCon would not be exported and retrieved under
PL7 PRO.

NOTE: If the "Length of input data" or the "Length of output data" configured for the gateway (under SyCon)
differs from the total size of the gateway input memory area or the total size of the gateway output memory area

(under ABC-LUFP Config Tool), the gateway shall refuse going on line (LED @ off and LED @ red) and the
configuration error shall be indicated (LED @ flashing red, at 1 Hz). Please see chapter 3.
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4.2.7. Saving and Exporting the Profibus-DP Network Configuration

Save the configuration by giving it a name (“Save” or “Save As...” option from the “Eile” menu). The configuration
of the Profibus-DP network is then saved in a “. pb” file.

In order to export this configuration for PL7 PRO, follow these steps:
o Select the line that corresponds to the Profibus-DP master (TSX PBY 100).
e Run the “Export » ASCII” option from the “File” menu. The newly-created file bears the “. cnf” extension.
NOTE: the filename must include a name limited to 8 characters and a 3 character extension (here, “cnf”). |
e Once these operations are completed, quit SyCon.

4.2.8. Importing the Configuration of the Profibus-DP Network under PL7 PRO

Under PL7 PRO (see chapter 4.2.1), click on the “Load CNF” button. Using the options in the window that
appears, select the “cnft” file that was saved beforehand (see previous chapter).

Once this import is completed, the full path to this file appears on the right of the "Load CNF" button and the
"PROFIBUS-DP slave configuration" frame displays the two configured stations, i.e. “TSX PBY 100", at the
address 1, and “LUFP7”, at the address 2.

In the case of the LUFP7 gateway, the default values allocated to the configuration options of the "General
PROFIBUS-DP configuration" frame can be kept (see table below). Edit them accordingly if you configure other
slaves on the same Profibus-DP network.

Optional Default value Possible values
Task MAST MAST or FAST
Used to select the type of system task that will steer the Profibus-DP network.

Outputs Reset Hold or Reset

Determines whether the %QW outputs meant for the Profibus-DP slaves are held or reset to zero when the
associated task (see above) is stopped, as this stop does not cause the TSX PBY 100 board to stop.

IW/QW number 128 words 32, 64, 128 or 242 words
Determines the number of words used for the input of the TSX PBY 100 board, as well as for its outputs.

The "Total" frame indicates the total number of inputs and outputs, all slaves included. The value allocated to
the “IW/QW number” option should be greater than, or equal to, the greatest of these two numbers.

The LUFP7 gateway only requires 16 words (whether for inputs or for outputs). Therefore, we could use a size
of 32 words. However, it is preferable to keep the default value, should other slaves be configured.

Diagnostic length 32 bytes 6 to 244 bytes
Determines the maximum length of a diagnostic on the Profibus-DP network.

NOTE: This length should be sufficient to host the longest diagnostic for all the slaves on the network. If the
length is insufficient, the slaves concerned shall not be active on the bus because their diagnostic shall be
invalid. The "diagnostic length" is equal to 6 bytes in the case of the LUFP7 gateway.
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4.2.9. Configuring the Gateway 1/O under PL7 PRO

Using the information located in the selected “. cnf” file, PL7 PRO establishes a direct relation between the data
for each Profibus-DP slave and its equivalent I/O.

To view the LUFP7 gateway /O, click on the line of the address 2 station in the "PROFIBUS-DP slave
configuration" frame.

I TSX PBY 100 [RACK. 0  POSITION 4] [_ O] ]

I Configuration ;I

r— Diézignation : COUPLEUR PROFIEUS-DF

— Configuration esclave PROFIEUS-OF — - Configuration générale PROFIEUS-0P
Tache Sorties
Al:l_ 10 Act. 10D Gr. “Watch Dog ’7 IMF\ST - I " Maintien (% RAZ ‘
2 I 0x1a03 1 ] 1 Mambre Wi — Longueur de dizgnostic
’7 Enmots [123 - Enoctets |32 —‘
— Outil PROFIBUS-0F ——— — Configuration maitre
<
hilsche

— Fichier de configuration PROFIBUS-0OP

Charger CNFI IC:\.F’L?USEFHLUFF'?.CNF

— Données esclave PROFIEUS-DF
— wlw

Adr. Symbole
Sl 0
lhwid0.1
Hhwd0.2

KNS

— MG

Adr. Symbole

— Total 4.0 I
kb, esclaves Plb 2w Rb. 0w

D]
g i3 3 A2

RN

If you use the vertical sliders in the "PROFIBUS-DP slave data" frame, you can see that the gateway's 16 input
words have been allocated to inputs %IW4.0 to %IW4.0.15 and that its 16 outputs words have been allocated to
outputs %QW4.0 to %QW4.0.15.
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The correspondence between the content of the gateway's input memory (see Appendix C: Input Data Memory

paragraph) and the PLC inputs “%IW4.0” to “%IW4.0.15” is given in the following table:

(“Trigger bytes” for the responses)

Service PLC input - Dq_ascrlpt.lon -
Bit15.........cccc...... Bit8 |Bit7...................... Bit 0
Managing the downstream Modbus network %IW4.0 Gateway status word
%IW4.0.1 Value of the motor starter ® status register
%IW4.0.2 Value of the motor starter @ status register
Periodic communications %IW4.0.3 Value of the motor starter @ status register
— %IW4.0.4 Value of the motor starter @ status register
Monitoring of %IW4.0.5 Value of the motor starter ® status register
TeSys U motor starters %IW4.0.6 Value of the motor starter ® status register
%IW4.0.7 Value of the motor starter @ status register
%IW4.0.8 Value of the motor starter ® status register
Aperiodic communications %IW4.0.9 Free memory location Slave no. (0x01-0x08)
Reading the value of a motor starter %IW4.0.10 Function No. (0x03) Bytes read (0x02)
parameter (RESPONSE) %IW4.0.11 Value of the parameter read (0xxxxx)
Aperiodic communications %IW4.0.12 Slave No. (0x01-0x08) | Function No. (0x086)
Writing the value of a motor starter %IW4.0.13 Address of the parameter written (0xxxxx)
parameter (RESPONSE) %IW4.0.14 Value of the parameter written (0xxxxx)
Aperiodic communications %IW4.0.15 Read parameter Write parameter

response counter response counter

The correspondence between the content of the gateway output storage (see Appendix C: Output Data Memory

paragraph) and the outputs of the “%QW4.0” to “%QW4.0.15” automatic controls is as follows:

(“Trigger bytes” for the queries)

Service PLC output - Dt_ascrlpt.lon -
Bit15.................... Bit8 Bit7...................... Bit 0
Managing the downstream Modbus network %QW4.0 Profibus-DP master command word
%QW4.0.1 Value of the motor starter ® command register
%QW4.0.2 Value of the motor starter @ command register
Periodic communications %QW4.0.3 Value of the motor starter @ command register
— %QW4.0.4 Value of the motor starter ® command register
Controlling %QW4.0.5 Value of the motor starter ® command register
TeSys U motor starters %QW4.0.6 Value of the motor starter ® command register
%QW4.0.7 Value of the motor starter @ command register
%QW4.0.8 Value of the motor starter ® command register
Aperiodic communications %QW4.0.9 Slave No. (0x01-0x08) | Function No. (0x03)
Reading the value of a %QW4.0.10 Address of the parameter to be read (Oxxxxx)
motor starter parameter (QUERY) %QW4.0.11 Number of parameters to be read (0x0001)
Aperiodic communications o Slave number Function number
i’ _ %QW4.0.12 (0x01-0x08) (0X08)
Writing the value of a %QW4.0.13 Address of the parameter to be written (Oxxxxx)
motor starter parameter (QUERY) %QW4.0.14 Value of the parameter to be written (0xxxxx)
Aperiodic communications %QWA4.0.15 Read parameter Write parameter

query counter query counter
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4.2.10. Validating and Saving the Configuration of the TSX PBY 100 Coupler
Validate the various operations conducted under PL7 PRO using the button.
Close the configuration window of the TSX PBY 100 coupler.

In the PLC's hardware configuration window, click on the button again.

v VY

Save the PL7 PRO application by giving it a name.

4.2.11. Allocating Symbols to the Gateway Inputs and Outputs

Allocating symbols to the gateway I/O is possible under PL7 PRO through the “Variables” — “I/O” menu. Once
these symbols are defined, they are used in the configuration window of the TSX PBY 100 coupler previously
described.

® PL7 PRO : LUFP7 - TUTORIAL EXAMPLE =]
Fichier Ediion Services Wue Oubls AP Debug Ophons  Fenétre 7

Bl(B(g] ©|v & slalel 5 2m ez =Sl 2e

' Navigateur Applica... B =] ariables
I %a & | n| | = | [¥ | Farametres |Efs ;l Adr.|4;Ts>< FEY 100 ;I [ Zone de szisie
Fepire | Tupe | Symbole | Commentaire =
IEE e Structinells ZCH4.MDI3_I oH é
- Eg STATION ®I4MODERR  EEOOL A
N HMWAMOD | WORD
[]-----D Configuration
S R00T  WORD
&[0 Frogiamme “MWAMOD.Z | WORD
{0 TupesDFB P_|%CH40 cH
IZ—ZI@ Wariables 5140 ERR BOOL
i Objets mémoire w40 WORD  Gateway_status Gateway Status 'word
Objets systéme =l 4.0 WORD  Motor_starter_status 1 "TeSys U Status" register for the TeSys Uno. 1 motor starker
Constantes HIW4.0.2 WORD  Motor_starter_status_2 "TeSys U Status" register for the TeSys U no. 2 motor starter
FE prédéfinis w03 WORD  Motor_starter_status_3 "TeSys U Status" register for the TeSys no. 3 motor starter
w404 WORD  Maotor_starter_status 4 "TeSys U Status” register for the TeSys U no. 4 motaor starter
353 HIW4.0.5 WORD  Motor_starter_status & "TeSys U Status" register for the TeSys Uno. & motor starter
E]"'"D Tables d'snimation Hlw 406 WORD | Motor_starter_status_§& "TeSys U Status" register for the TeSys U no. & motor starter
[]"'"D Daossier w407 WORD  Motor_starter_status_7 "TeSys U Status" register for the TeSys U no. ¥ motor starter
[]-----D Ecrans d'exploitation w08 WORD  Motor_starter_status_ % "TeSys U Status” register for the TeSys no. 8 motor starter
w409 WORD Resp_read par_slave Fiead command - Response - Mot used [MSE] « Slave [LSE)
w4010 WORD  Resp_read_par_function_bytes Fiead command - Response - Function [MSE] + Mumber of bytes [LSE)
sl 4001 WORD | Fesp_read_par_value Fiead command - Response - Read valus
lwid0.12 WORD  Resp_write_par_slave_function wirite command - Response - Slave [MSE] + Function [LSE)
Hlw 4012 WORD | Fesp_write_par_address write command - Fesponse - Parameter address
w4014 WORD  Resp_write_par_value wirite command - Fesponse - Wiitken parameter value
w4015 WORD | Count_read_write_par_in 8-bit counters for parameter read (M3B){ write (LSE) responzes :I
w4 016 WORD =
w4007 WORD =]
Prét Local | U:5vs [ [MODIF. | ER
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4.2.12. Using and Monitoring the TSX PBY 100 Coupler Configuration

After validating all the changes previously made, you may check the configuration of the TSX PBY 100 coupler,
the Profibus-DP network, and the LUFP7 gateway by downloading the PL7 PRO application to the PLC and
conducting a monitoring operation using the TSX PBY 100 coupler debug screen.

=>» Transfer the application from the PC to the PLC by running the “Transfer program...” option from the “PLC”
menu (or click on the ﬁl button) and selecting “PC -> PLC".

= Switch from the | OFFLINE to the 'ONLINE mode by running the “Connect” option from the “PLC” menu (or
click on the HIl| button).

=> Initialize and start the PLC application using the “Init...” and “Run...” options from the “PLC” menu.

= Open the “Hardware configuration” i TSX PBY 100 [RACK 0 POSITION 4] =] E3
and the TSX PBY 100 board IMise au point vl
Conﬁguration_ Then, switch from Désignation: COUPLEUR: PROFIBUS-OP
« s « » CHI (RUN (ERR (IO DIAG..
Configuration” to “Debug” and select ( Cere gm @en @ | ]
the Iine that corresponds tO the i Canfiguration esclave FROFIEUS-OF — Données de diagnostic PROFIBUS-OP————————————
LUFP7 gateway. Adr. 1D Act. 1D Gr.  Watch Dog IDESCLAVE ; 07 1F -
71 wr 1 o i liome o s oot :I
Ad itre : 1
The content of the "PROFIBUS-DP SR -
. . ” o -
diagnostic data” frame enables you _ —
to V|eW the gateway’s Prof|bus-DP — Outil PROFIBUS-DF Configuration maftre
diagnostics, while the “PROFIBUS- m|
DP slave data” frame enables you [ B es Gl I e
to view and change the values of Adr. Symbole Valeur B
. a0 ] Gar tat TEHEDDD E
the gateway /0. An example IS 40,1 ﬂotof_i?;tf_zt:fus_ 1640002 r
H . Hlw4.0.2 Aotor_starter_status_; 1E#00C2 i
g|Ven on the rlght Edditer 3G Format
’— Walider | ’_('- Bin. {+ Feii Déc.‘
i
Adr. Symbole Yaleur i
— Total inbus_dp_master_con 16#EN0D -
Mb.esclaves  Nbodw  Mb.x@W - r
I— I— <0401 Actor_starter_contral 1640000
1 [ [ V/.QW4.D.2 "Iottor_sttar:er_con:rol_ 1640000 =

4.2.13. Developing a Profibus-DP Application

The Profibus-DP master PLC taken as an example is a TSX 57353 v5.1, marketed by Schneider Electric. A
sample PLC application, developed under PL7 PRO, is presented in Appendix D: Sample Use under PL7 PRO.
This example uses the PLC, the gateway and the 8 TeSys U motor starters shown in the Software
Implementation of the Gateway.
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4.3. Description of Services Assigned to Gateway 1/0

Managing the downstream Modbus network: Refer to chapter 5.2for a detailed description of that service,
and to Appendix C: LUFP7 Gateway Initialization and Diagnostics paragraph, for an advanced sample use. In
the case of the gateway’s default configuration, under ABC-LUFP Config Tool, the “Control/Status Byte” field of
the “ABC-LUFP” element is equal to “Enabled but no startup lock.”

Periodic communications (inputs): The value of each of the 8 words for this service corresponds to the value of
the status register of a TeSys U motor starter (register located at address 455).

Periodic communications (outputs): The value of each of the 8 words for this service corresponds to the value
to be sent to the command register of a TeSys U motor starter (register located at address 704).

Refer to Appendix D:, Controlling and Supervising the 8 TeSys U Motor Starters, for a sample use of these
"periodic communications" services.

Aperiodic communications: Refer to Appendix D:, Reading and Writing Any TeSys U Motor Starter Parameter
paragraph, for a simple example of these "aperiodic communications".

These aperiodic communications services offer functions similar to those of “parameter area PKW” which can be
found on certain Schneider Electric products, such as some ATV drives.

e Sample reading of a motor starter parameter:
Reading of the 1st fault register (address = 452 = 0x01C4) on TeSys U motor starter no. 5.
The initial values of %QW4.0.15 and %IW4.0.15 are equal to 0x0613.
The result of the reading is 0x0002 (magnetic fault).

Output Value Meaning (MSB + LSB) Input Value Meaning (MSB + LSB)
%QW4.0.9 0x0503 | Slave no. + Function no. %IW4.0.9 0x0005 | (not used) + Slave no.
%QW4.0.10 0x01C4 | Parameter address %IW4.0.10 0x0302 | Slave no. + Number of bytes
%QW4.0.11 0x0001 | Number of parameters %IW4.0.11 0x0002 | Value read
%QW4.0.15 | 0x0713 | “Trigger byte” for the query (PF) %IW4.0.15 0x0713 | “Trigger byte” for the response (PF)

e Sample writing of a motor starter parameter:

Writing of the 2nd command register (address = 705 = 0x02C1) on TeSys U motor starter no. 7 at the value
0x0006 (clear statistics + reset thermal memory).
The initial values of %QW4.0.15 and %IW4.0.15 are equal to 0x0713.

The result of the writing is a command echo, that is to say that the values of the “address parameter” and
“value to be written” fields are identical in both the query and the response.

Output Value Meaning (MSB + LSB) Input Value Meaning (MSB + LSB)
%QW4.0.12 0x0706 | Slave no. + Function no. %IW4.0.12 0x0706 | Slave no. + Function no.
%QW4.0.13 0x02C1 | Parameter address %IW4.0.13 0x02C1l | Parameter address
%QW4.0.14 0x0006 | Value to be written %IW4.0.14 0x0006 | Written value
%QW4.0.15 0x0714 | “Trigger byte” for the query (PF) %IW4.0.15 0x0714 | “Trigger byte” for the response (PF)

There is no error check performed on data transmitted using the aperiodic services described above. Incorrect
values written to the outputs that correspond to the aperiodic communication services will lead to the
transmission of an incoherent Modbus frame. This incoherent Modbus frame may return an error, or lead to
unexpected behavior of the slave devices.

A WARNING
RISK OF UNINTENDED EQUIPMENT OPERATION

The user must perform error checking and appropriate error handling for values written to the outputs
corresponding to the aperiodic communications services. Incorrect values sent to the aperiodic services
outputs can lead to unexpected system behavior.

Failure to follow this instruction can result in death, serious injury, or equipment damage.
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The chapter describes the principle used to initialize and carry out diagnostics on the gateway using each of the
three options offered by the gateway. These options can be configured via ABC-LUFP Config Tool, by changing
the assignment of the “Control/Status Byte” field for the “ABC-LUFP” element (see chapter 6.13.2). These
options are:

“Control/Status Byte” field: Meaning:

Enabled ..o Full Management

| Enabled but no startup 10ck] .............ccccevevnnnnn. Diagnostic and Control
Disabled........cooeee e Simplified Operation

The option chosen in the default configuration is “Enabled but no startup lock.”

Full Management Management in the PLC application of :

- Start-up of Modbus cyclic exchanges

- Modbus slave(s) activation / deactivation

- Modbus network diagnostic.

Diagnostic and Control Management in the PLC application of :

- Modbus slave(s) activation / deactivation

- Modbus network diagnostic.

Simplified Operation - Automatic start-up of Modbus cyclic exchanges
- No Modbus slave(s) activation / deactivation

- No Modbus network diagnostic

5.1. Full Management

The Profibus master manages the start-up of Modbus cyclic exchanges, the Modbus slaves activation / deactivation,
and Modbus network diagnostic by means of 2 words:

= A Profibus-DP command Word
which is transmitted by the PLC application,
and is associated to addresses 0x0200 and 0x0201 of the gateway output memory

= A Gateway Status Word
which is transmitted by the gateway
and is associated to addresses 0x0000 and 0x0001 of the gateway input memory

The Gateway Status Word is not refreshed cyclically. The updating of this word is based on a toggle-bit
system which must be managed in the PLC application:

Diagnostic is refreshed by the gateway using toggle bit B15

New command from the Profibus master is sent using toggle bit B14
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5.1.1. Profibus-DP master command Word

’B15|B14|B13|B12|B11IB']OI BQ‘BBIB7|BG|BS|B4|B3|BZ|B1IBO‘

N A _/
e N

CC = Control Code CD = Control Data

FB_DU: Modbus cyclic exchanges start-up

FB_HS_SEND: Toggle bit - New command from Profibus master

» FB_HS_CONFIRM: Toggle bit — Diagnostic acknowledgement
See the detailed description of each bit in chapter Erreur ! Source du renvoi introuvable..

5.1.2. Gateway Status Word

B15| B14 B13/B12| B11B10| B9 | B8 | B7 |B6 | B5| B4 B3 | B2| B1| BO
J
— ~— — /

EC = Error Code ED = Error Data

ABC_PER: Modbus cyclic exchanges will all slaves indication

— > ABC_DU: Modbus cyclic exchanges activated

» ABC_HS_CONFIRM: Toggle bit — Command acknowledgement
» ABC_HS_ SEND: Toggle bit — New gateway diagnostic

See the detailed description of each bit in chapter Erreur ! Source du renvoi introuvable..

5.2. Diagnostic and Control

The Profibus master manages the Modbus slaves activation / deactivation and the Modbus network diagnostic using
the same 2 words as those of Full Management.

Bits concerning Modbus cyclic exchanges management are inactive.

5.2.1. Profibus-DP master command Word

[ [ e [0 o [ s [ [ 0 o [ [ ¢ [ [ [

_ N _/
~N N

CC = Control Code CD = Control Data

Reserved

FB_HS_SEND: Toggle bit - New command from Profibus master

» FB_HS_CONFIRM: Toggle bit — Diagnostic acknowledgement

See the detailed description of each bit in chapter Erreur ! Source du renvoi introuvable..
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5.2.2. Gateway Status Word

B15(B14B13B12 [B11B10 | B9 (B8 | B7 |B6 | B5| B4 |B3 |[B2 | B1 |BO
J
H - — /

EC = Error Code ED = Error Data

ABC_PER: Modbus cyclic exchanges will all slaves indication

— > ABC_DU: Modbus cyclic exchanges activated

— » ABC_HS_CONFIRM: Toggle bit — Command acknowledgement
» ABC_HS SEND: Toggle bit — New gateway diagnostic

See the detailed description of each bit in chapter Erreur ! Source du renvoi introuvable..

In the "Full management" and "Diagnostic and Control" modes, it is important that you configure your Profibus
master so that it has access to the first two bytes of the gateway’s output data area, as well as to the first two
bytes of the gateway’s input data area.

A WARNING
MISCONFIGURATION OF LUFPs GATEWAY’S DATA AREAS

Configure your Profibus master so that it has access to the first two bytes of the gateway’s output data area,
as well as to the first two bytes of the gateway’s input data area. Failure to configure access to these bytes
can result in an inability to stop Modbus communications, and prevent logging of error conditions for later
evaluation. Either consequence may cause unintended equipment operation.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

See chapter 4.2, for more information.

5.3. Simplified Operation

The two 16-bit registers located at addresses 0x0000-0x0001 (inputs) and 0x0200-0x0201 (outputs) are no
longer used. Thus, these two addresses can be used to exchange data with the Modbus slave.

No diagnostic is sent back to the PLC. The Profibus master's command word and the gateway’s status word do
not exist during simplified operations.
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5.4. Description of the Profibus-DP master command Word

The output word located at addresses 0x0200 (MSB) and 0x0201 (LSB) in the gateway’s output memory
constitutes the Profibus-DP master command word. Its structure is described below:

Bits

Description

15

FB_HS_CONFIRM: Acknowledgement bit of a gateway diagnostic

The Profibus master must compare the value of the FB_HS CONFIRM bit to the value of the
ABC_HS_SEND bit (bit 15 in the gateway’s status word). If these two values are different, this means
that the gateway has transmitted a new diagnostic to the Profibus master.

To tell the gateway that it has read a diagnostic, the Profibus master must copy the value of the
ABC_HS_SEND bit to the FB_HS_CONFIRM bit. This allows the gateway to issue a new diagnostic.

Summary:
o If (FB_LHS_CONFIRM = ABC_HS_SEND) > The gateway’s status word contains a diagnostic

which has already been acknowledged by the Profibus master. So the gateway is free to use this
status word to place another diagnostic there.

e Else > A new diagnostic is available in the gateway’s status word. The Profibus master can
read this diagnostic, but must also copy the value of ABC_HS_SEND to FB_HS_CONFIRM in
order to allow the gateway to generate new diagnostics.

14

FB_HS_SEND: Toggle bit - New command from the Profibus master

Before changing the value of FB_DU, the Profibus master must compare the values of FB_HS_SEND

and ABC_HS_CONFIRM (bit 14 of the gateway'’s status word). If these two values are different, this

means that the gateway has not yet acknowledged the previous Profibus-DP master command. Else,

the Profibus master can issue a new command, updating the FB_DU bit according to the nature of its

command (shutdown or activation of Modbus exchanges), then toggling the value of the

FB_HS_SEND bit to inform the gateway that it has sent it a new command.

Summary:

e If (FB_LHS _SEND # ABC_HS CONFIRM ) - The Profibus-DP master command word still

contains a command which has not yet been acknowledged by the gateway. So the Profibus
master cannot use this word to place a new command in it.

e Else > The previous command of the Profibus master has been acknowledged by the gateway,
which allows it to transmit a new command. In this case, it changes the value of the FB_DU bit,
then toggles the value of the FB_HS_ SEND bit.

13

FB_DU: Modbus exchange startup
(Reserved if "Diagnostic and Control")

The setting of this bit to one by the Profibus master allows communications between the gateway and
the Modbus slaves. Resetting it to zero is used to inhibit them.

When the Profibus master sets this bit to one, it is preferable for all of the output data it has placed in
the gateway’s output memory to be up-to-date (“FB_DU” means “FieldBus — Data Updated”). If they
are not, this data will be transmitted to the Modbus slaves “as is”.

NOTE: As long as FB_DU is not set to 1 by the Profibus-DP master, the gateway does not send any Query

to the Modbus slaves. This bit is primarily used by a Profibus-DP master to prevent the gateway from
sending invalid data to them.

8-12

CC: Control Code for activation / deactivation of Modbus slave(s)
Code of the command sent by the Profibus master to the gateway in order to activate or inhibit the
communications with one or more Modbus slaves (see CC-CD table).

0-7

CD: Control Data for activation / deactivation of Modbus slave(s)
Data item associated with the CC control code (see CC-CD table).
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The correct use of this command word by the Profibus master, to transmit a new command to the gateway, goes
through the following steps:

e checking of (FB_HS_SEND = ABC_HS_CONFIRM). If FB_HS_SEND = ABC_HS_CONFIRM, then
e the Modbus exchange startup command (FB_DU) is updated,

e the control of the Modbus slaves (through CC and CD) is updated if the master wants to inhibit / activate one or
more slaves,

e the value of the FB_HS SEND bit is inverted.

NOTE: It is possible to simplify this use as follows:
e The FB_DU and FB_HS_ SEND bits are set to one to activate the Modbus communications.
e The FB_DU and FB_HS_SEND bits are reset to halt Modbus communications.

Though both 8-bit and 16-bit writes to the Profibus-DP master command Word are permissible in theory, writing
directly to the Profibus-DP master command word in 16-bit format can cause errors. Such 16-bit writes can
disrupt the operation of the transfer of the gateway diagnostics (undesired change to FB_HS CONFIRM).

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

Do not write 16-bit data directly to the Profibus-DP master command word. Writing to this word using a 16-bit
format can disrupt the transfer of Gateway diagnostics information to the master. Depending on the user’s
configuration, unintended equipment operation may result.

Instead of using 8-bit or 16-bit writes, you should write to the Profibus-DP Master Command Word on a bit-by-bit
basis. For example, to update FB_DU, you should only write the value of bit 13 (i.e. %QW4.0:X13 in the case of the
default configuration) without modifying the other bits of this word.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

The values of the CC and CD fields are described in the table below:

CcC Description of CD Notes

the command

2#00000 No command — —

2#10000 Disable a node Modbus address | The gateway inhibits all the Modbus exchanges (Commands
of the slave to and Transactions) configured for the corresponding Modbus
disable slave.

Note: In the case of the LUFP7 default configuration, please

note that disabling the slave at address 1 (i.e. “TeSys U n°1”)
will also inhibit the two Transactions designed to read / write

any parameter of any slave.

2#10001 Enable a node (1) | Modbus address | The gateway activates all the Modbus exchanges (Commands
of the slave to and Transactions) configured for the corresponding Modbus
enable slave.

2#10010 Enable several Number of The gateway activates all the Modbus exchanges (Commands

nodes (1)

Modbus slaves to
enable

and Transactions) configured for the first CD Modbus slaves
and inhibits all the Modbus exchanges configured for the rest
of the Modbus slaves.

If CD is equal or greater than the total number of slaves, then
all slaves are activated.

Example: In the case of the default configuration, if CD = 5, then
the 5 first slaves (“TeSys U n°1” to “TeSys U n°5”) will be
activated while the 3 remaining slaves (“TeSys U n°6” to
“TeSys U n°8”) will be inhibited.

(1) By default, all nodes are activated. Hence, it is not necessary to enable a node that has not been disabled first.
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5.5. Description of the Gateway Status Word

The input word located at addresses 0x0000 (MSB) and 0x0001 (LSB) in the gateway’s input memory
constitutes the gateway’s status word. Its structure is described below:

Bits | Description

15 ABC_HS_SEND: New gateway diagnostic
(See description of bit 15 of the Profibus-DP master command word, FB_HS_CONFIRM.)

14 ABC_HS_CONFIRM: Acknowledgement bit of a Profibus-DP master command
(See description of bit 14 of the Profibus-DP master command word, FB_HS_SEND.)

13 ABC_DU: Modbus exchanges activated

The gateway activates this bit to tell the Profibus master that all Modbus data located in its input
memory area has been updated at least once since the last activation of FB_DU (“ABC_DU” means
“ABC — Data Updated”). This Modbus input data includes every data in responses from all Modbus
slaves, for both periodic commands and aperiodic commands.

This bit is deactivated by the gateway when the FB_DU bit is deactivated, that is to say when the
Profibus master demands a shutdown of Modbus exchanges.

NOTE: Once it is active, this bit is not deactivated if there are any communication errors with the
Modbus slaves. To signal this type of error, the gateway uses bit 12 of its status word.

12 Periodicity of Modbus exchanges
The gateway activates this bit provided that it is periodically communicating with all of the Modbus
slaves. It deactivates it as soon as it loses communication with one of them.

The “Reconnect time (10ms)”, “Retries” and “Timeout time (10ms)” elements of each of the Modbus
queries (see chapter 6.12.2.2) are used to determine whether communication is lost, then restored.

NOTE: If a number of periodic exchanges are configured for the same Modbus slave, only one of
them needs to remain active for the periodic communications with this slave to be declared active.

8-11 | EC: Error code associated with the Modbus network

Code for the error detected on the Modbus network by the gateway and transmitted to the Profibus
master (see EC-ED table).

0-7 | ED: Error data item associated with the Modbus network
Data item associated with the EC error code (see EC-ED table).

The correct use of this status word by the Profibus master, to read a diagnostic generated by the gateway, goes
through the following steps:

1) checking of (ABC_HS SEND # FB_HS_CONFIRM). If ABC_HS_SEND # FB_HS_CONFIRM, then
2) the value of ABC_DU is read to determine whether all of the Modbus input data are up-to-date,

3) the value of the “Periodicity of Modbus exchanges” bit is read to determine whether the periodicity of the
Modbus communications has been maintained,

4) the values of EC and ED are read to check for any error detected by the gateway on the Modbus network
(see table below),

5) the value of the ABC_HS_SEND bit is copied to the FB_ HS CONFIRM bit.
This last step is very important if the system is designed to read the gateway diagnostics and perform some

action depending on the result. Copying of the value of the ABC_HS SEND bit to the FB_HS_CONFIRM bit
allows the gateway to transmit a future diagnostic, preventing the loss of subsequent error information.
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A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

The user must ensure the Profibus master programming concludes read operations by copying the value of the
ABC_HS_SEND bit to the FB_HS_ CONFIRM bit. If this step is omitted in applications where gateway
diagnostics will be read and acted upon, future diagnostics information will be blocked. Depending on the
user’s configuration, unintended equipment operation may result.

For example, the disappearance of a Modbus slave (EC = 2#0001) may have perturbing consequences on the
communications with the other slaves, due to the future reconnection attempts and timeouts with this faulty Modbus
slave. As a consequence, and depending on the needs of your application, it may be very important for the Profibus-
DP master to acknowledge each diagnosis in order to be informed as soon as possible of the disappearance of a
slave. Thus, your application could take measures to react accordingly (e.g. by inhibiting the faulty slave with CC and
CD of the Gateway Command Word).

Failure to follow this instruction can result in death, serious injury, or equipment damage.

The values of the EC and ED fields are described in the table below:

EC Description of the error ED Notes
2#0000 | Re-transmissions on the Number of Total number of re-transmissions carried out
Modbus network re-transmissions on the sub-network, for all slaves.

2#0001 | A Modbus slave is missing | Address of the missing | —
Modbus slave

2#0010 | Several Modbus slaves — —

are missing
2#0011 | Excessive datain a Address of the Modbus | This error occurs when the gateway receives too
Modbus response slave involved much data in the response sent by one of its

Modbus slaves.

2#0100 | Unknown Modbus error Address of the Modbus | —
slave involved

2#1111 | Absence of error — This is a “no-error” code used by the gateway
whenever the Modbus communications are
OK. It is typically used when previously absent
Modbus slaves are back on the sub-network.

The re-transmission counter used to signal this error is not reset when the gateway generates this error code. If
there are recurrent communication problems on the Modbus network, the gateway will generate this same
diagnostic repeatedly, so as to tell the Profibus master the total number of re-transmissions carried out as often
as possible. This counter is reset when its value exceeds its maximum value (counter modulo 256: OxFF >
0x00).

In the case of disconnection of one or several devices on the Modbus sub-network, the LUFP7 gateway will first
report re-transmission errors several times and then the error “A Modbus slave is missing” or “Several Modbus
slaves are missing”. Later on when the LUFP7 makes a reconnection attempt, only the re-transmission error will
be reported. Due to this, the indication of the errors “A Modbus slave is missing” or “Several Modbus slaves are
missing” may be perceived as very brief.
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Each part of this chapter describes a separate step allowing the user to personalize the gateway configuration,
according to his own particular needs. Each part gives an introduction to a basic operation isolating it from the
rest of the configuration and describing the operations to be carried out using ABC-LUFP Config Tool (mainly)
and SyCon (where necessary), and their implications for the gateway’s general behaviour.

In each case, the first two steps are required, as they allow you to establish the dialogue between the gateway
and the PC software allowing you to configure it, that is to say ABC-LUFP Config Tool.

We strongly recommend that you read chapter 4, because all of the operations carried out in ABC-LUFP Config
Tool or SyCon are based on the principle that we are using the default configuration of the LUFP7 gateway.

6.1. Connecting the Gateway to the Configuration PC
This step is required when setting up the gateway configuration application, ABC-LUFP Config Tool.

Connecting the gateway to one of the serial (COM) ports on a PC requires a straight PowerSuite cable and a
RS232/RS485 converter. These two items are the same as those allowing dialogue with drives and soft start-
soft stop units using the PowerSuite application and are both available from the catalogue (ref.: VW3 A8 106).

Ensure that you use the “POWERSUITE” cable and the “RS232 / RS485 PC” converter. An “ATV28 before 09 /
2001” cable and an “ATV 58” converter are also supplied with these items, but they should not be used with the
LUFP7 gateway.

LUFP7 gateway (Seen from underneath)
PC

Configuration

Straight POWERSUITE cable RS232 / RS485

convertor

Once the gateway has been connected to a PC with the PowerSuite cable and the RS232/RS485 converter, you
can change its configuration using “ABC-LUFP Config Tool”. This configurator also allows you to carry out a few
diagnostics on the gateway.
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6.1.1. Pin Outs
— LUFP7 (Configuration) —
Female RJ45 Male RJ45
1 1
2 2
3 3 8
RS-485D(B)| 4 4 | D(B) /
RS-485D(A)| 5 5 |D(A) /
6 6
+10V | 7 7 [+10V
GND| 8| 8 [0V
Straight POWERSUITE cable
R
RS485 / RS232 converter PC (COM) ——
Male RJ45 Female RJ45 Female 9-point SUB-D Male 9-point SUB-D
1] 1 1] 1
2 2 Tx| 2 2 | RS-232 Rx
3 3 Rx| 3 3 |RS-232 Tx
D(B)| 4 4 |D(B) 4 4
D(A)| 5 5 | D(A) GND | 5 5 |GND
6 6 6 6
+10V | 7 7 |+10V 7 7
ov| 8 8 [0V 8 8
""" 9 9

NOTE: The inversion of the Rx and Tx signals between the gateway and the PC is shown on the 9-point SUB-D
connectors, because beyond this junction, the RS-232 signals are replaced by the D(A) and D(B) polarizations
of the RS-485 signals.

6.1.2. RS-232 Link Protocol

There is no need to configure the PC's COM port, as ABC-LUFP Config Tool uses a specific setup which
replaces the one for the port being used. This replacement is temporary and is cancelled as ABC-LUFP Config
Tool stops using this serial port, that is to say when ABC-LUFP Config Tool is closed.
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6.2. Installing ABC-LUFP Config Tool

The minimum system requirements for ABC-LUFP Config Tool are as follows:

* ProCessor .....cccceeveviieeeiniiiee e Pentium 133 MHz

* Free hard disk space..................... 10 Mb

* RAM...ooiiiiee e 8 Mb

* Operating system ........c.ccccoeveennee. MS Windows 95 /98 / ME / NT / 2000 / XP
* Browser .....cceeeeeiiiiiieeee e MS Internet Explorer 4.01 SP1

The ABC-LUFP Config Tool installation program can be found on the http:///www.schneider-electric.com
website. To install it, run “ABC-LUFP153 . exe”, then follow the on-screen instructions.

You can read about how to use ABC-LUFP Config Tool in a user manual entitted AnyBus Communicator —
User Manual: “ABC_User_Manual .pdf”. We strongly recommend that you read this manual when using ABC-
LUFP Config Tool, because this guide will only describe the various features it provides in relation to using the
LUFP7 gateway.
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6.3. Connecting to / Disconnecting from the Gateway

In ABC-LUFP Config Tool, the connection to the gateway must be performed manually.

But first, you should check which serial port ABC-LUFP Config "5 ABC-LUFP Config Tool - C:\Schneider' ABC Config Tool\LUFP7 - T
Tool will use for this connection. In the “Tools” menu, the “Port” File Fieldbus | Todls View Help

sub-menu will reveal which serial ports (COM1, COM2, etc.) are BR- A= Fort

this sub-menu, the port you intend to use for connecting to and
configuring the gateway.

currently available. If several COM ports are available, select, in -
ABC-LUR
D q .

An example is given on the right:

Stark Logging

Upload configuration Fram AEC-LLER
bawnload configuration to AEC-LUFE

ieldbus

Options. ..

egorized I

ABC-LLrr

Sub-Metwork,

Fieldbus Type  Profibus-DP

NOTE: If all the serial ports of your PC are already used by other applications, you must first close ABC-LUFP
Config Tool, then “free” a serial port by disconnecting, closing, or terminating an application that currently uses a
serial port. Afterward, restart ABC-LUFP Config Tool because COM ports are only scanned during its start-up;

the freed COM port should now be useable by it.

To connect ABC-LUFP Config Tool to the gateway:

¢ right-click on the “ABC-LUFP” element and click on “Connect” in the popup menu that appears, or
o select the “ABC-LUFP” element and choose “Connect” in the “ABC-LUFP” menu, or

e click on theﬂ button.

Once connected, you can disconnect ABC-LUFP Config Tool from the gateway by:

¢ right-clicking on the “ABC-LUFP” element and clicking on “Disconnect” in the popup menu that appears, or
¢ selecting the “ABC-LUFP” element and choosing “Disconnect” in the “ABC-LUFP” menu, or

e clicking on the ﬂ button.

The rightmost part of the status bar of ABC-LUFP Config Tool displays its current connection mode:

Config Line @@  “On-line” mode (the left LED is green)

Config Line @@  “Off-line” mode (the right LED is red)

In “On-line” mode, ABC-LUFP Config Tool periodically polls the gateway in order to detect if the gateway has been

disconnected.

When an unwanted disconnection does occur, ABC-LUFP Config Tool goes to
“Off-line” mode (the red LED is displayed) and automatically retries to connect
itself to the gateway. The “Searching for ABC-LUFP” window is visible for the

whole duration of this search.

Searching for ABC-LUFP

% Searching for ABC-LUFP

If the search fails, ABC-LUFP Config Tool asks the user “No Module was found, retry?”.

e Should the user select the “Cancel” button, ABC-LUFP Config Tool remains in “Off-line” mode.
e Should he select the “Retry” button, ABC-LUFP Config Tool resumes the search for an ABC-LUFP gateway.
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6.4. Importing the Gateway Configuration

Before you can make any changes to the gateway configuration, you will first need to import its current
configuration. If you already have this configuration on your hard disk, all you will need to do is open the file
corresponding to this configuration.

Check that the gateway has a valid configuration and that it is working properly, that is to say that LED @
GATEWAY is flashing green (see page 25)

In ABC-LUFP Config Tool, choose “Upload configuration from

ABC-LUFP” from the “File” menu or click on the é button, in

the ABC-LUFP Config Tool toolbar. A window called “Upload”

will then open and a progress bar shows you the state of [
progress of the gateway configuration uploading process. This
window disappears as soon as the whole configuration has
been successfully uploaded.

This step is particularly important if you wish to read details about the content of the gateway’s default
configuration, after unpacking it. You can then use this configuration as a template for any changes you wish to
make subsequently, thus avoiding having to create all of the items and reducing the potential risk of error.

NOTE:
= Save this configuration to your hard disk so that it is always available. This will allow you to reconfigure
the gateway “cleanly” should the configuration become invalid.
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6.5. Transferring a Configuration to the Gateway
When using ABC-LUFP Config Tool, you can transfer the configuration you are editing to the gateway at any
time.

Choose “Download configuration to ABC-LUFP” from the “File”
menu or click on the é button, in the ABC-LUFP Config Tool

toolbar. ABC-LUFP Config Tool

ABC-LUFP Config Tool initializes a check test of the gateway “% Checking Fieldous type
type.

NOTE: During this very fast test, the PC should not carry out
any other operations, as this could lead to ABC-LUFP Config
Tool apparently freezing up and slow down the PC’s general

operation for several minutes. After the test is complete, the
PC will return to full speed, and may be used normally.

I

Once this test has finished, a window called “Download” opens
and a progress bar shows the state of progress for the transfer of
the configuration to the gateway.

NOTE: Do not interrupt this operation, otherwise you will have
to start it again from the beginning.

Check that the transfer has been correctly carried out: LED ® GATEWAY should be flashing green (see page 25).

If this LED is flashing red/green, save the configuration you were editing, open the file containing the default
configuration for LUFP7 gateways, then transfer it to the gateway. This will restore it to a known initial state. You
can then continue with the configuration you were transferring, and make any corrections which may be
necessary.

If the gateway and its master DPM1 are both connected via a Profibus-DP network, LED @ FIELDBUS DIAG (see
page 25) will begin to flash red at a frequency of 1 Hz if changes have to be made under SyCon. This occurs if you
change the total size of the input data and/or the total size of the output data exchanged with the Modbus slaves.

6.6. Monitoring the Content of the Gateway’s Memory

One of the main commands that you will need to use when setting up the gateway is the command allowing you
to read the contents of the gateway’s memory and to display it in a window used for this purpose. This will be
particularly useful when you are working on your PLC configurations and applications. However, it only shows
data from the “Data” and “Preset Data” fields (and also those from the “Variable Data” fields, reserved for the
Transactions) configured in the “Query” and “Response” elements of just one of the Modbus slaves, plus the
content of the gateway’s two reserved registers, located at memory addresses 0x0000-0x0001 (gateway status
word) and 0x0200-0x0201 (Profibus-DP master command word).

To monitor the content of the gateway’s memory, start by selecting the node corresponding to the Modbus slave
whose data you wish to view, then choose “Monitor” from the menu whose name corresponds to the name of the
previously selected node. A monitoring window then appears. The sample window shown below corresponds to
a view of the contents of the memory exchanged, using the gateway’s default configuration, with the “TeSys U
n°1” motor starter.
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220 Monitor - TeSys Un®l !E
File Mode Command Columns Wiew

BT HD |

Fiead Holding Registers Query |
Slave Address Function code Starting register address | Mumber of registers Checksum

Walue Walue Walue Ermor check type Error check start byte
0= 003 00000 0=0000 CRC Qw0000

Read Holding Registers Response

Slave Address Function code Bute count Data Checksum

In firea 32 bytes [512] Out Area 32 bytes [512) General Area 0 bytes [360]

OOOOPERNS o0 0 o || 0200 Nemeem i || 0400 -
ooosg = D208 = 04082 —
ooLo 1 23 2 0804 0210 1 3 272 0 1_14/0410 ||
gole 1 s 28F 078 713 n21ia 1 & 2 5F 078 7 13 0418

aozo LI 0220 LI 0420 LI

The upper part of this window allows you to choose a Modbus command, to edit its contents, then to send it to
the Modbus network (“Command” menu). The response will then be displayed in this same part. Please see
chapter 2.10 Node monitor in the ABC-LUFP Config Tool user manual, entited AnyBus Communicator — User
for further information about how to use this window.

The lower part of this window allows you to view the content of the gateway’s memory, but only the bytes used in
frames for queries and responses frames for commands and transactions configured for the selected node. The

values of the gateway’s two reserved words (addresses 0x0000-0x0001 and 0x0200-0x0201) are also shown,
whichever node is selected.

In the window shown above, the data displayed correspond to the values at the memory locations designated by
the “Data” fields in the commands and transactions configured for the “TeSys U n°1” node, that is to say the
following commands: “Read Holding Registers”, “Preset Multiple Registers”, “Transactions 1”7, and “Transactions 2”.

NOTE: The data exchanged with the Modbus slave previously selected are displayed MSB-first, that is in the
MSB / LSB order (as read from left to right, with growing memory addresses), provided that the “Byte Swap”
option from the “Data”, “Preset Data”, or “Variable Data” element of the corresponding Modbus command was
set to “No swapping” (see chapter 6.12.2.4). This also holds true for the two reserved words dedicated to the
management of the downstream Modbus network.

However, but only as far as the “TeSys U n°1” node is concerned, the data beginning at addresses 0x0013,
0x0018, 0x0212, and 0x0218 (see Appendix C:, Content of the Gateways’s DPRAM Memory paragraph) follow
the same byte order than the content of the frames they are related to (see Appendix F: Modbus Commands),
from first to last byte (checksum excluded), and following growing adresses in the memory of the gateway.
Finally, bytes Ox001E, 0x001F, Ox021E, and 0x021F correspond to the reception and emission counters for
these frames (“Trigger bytes” from Transactions 1 and 2).

A brief description of the toolbar buttons of this window is given below:

! ﬂ Stop / Start communications with the selected node (see “Node” menu, below)

ﬁ Select / Send the Modbus command shown in the upper part of the window (see “Command”
B menu, below)

ﬁ ';:; Stop / Resume refreshing the data displayed in the lower part of the window
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The menus of this window allow the user to perform the following actions:

o “File” menu: - The “Exit” command closes the “Monitor’ window, thus returning to ABC-LUFP
Config Tool.
e “Node” menu: - The “Start Node” command restarts all the communications configured for the node

currently monitored. Since a node is active by default, this command is only useful if
the node has been explicitly stopped by the user with the “Stop Node” command (or
with one of the commands described in chapter Erreur! Source du renvoi
introuvable., using the CC and CD fields).

- The “Stop Node” command stops all the communications configured for the node
currently monitored. This means that all Commands and Transactions configured for
the node are inhibited. Please note that in the case of the first node of the LUFP7
default configuration (the “TeSys U n°1” slave), this will also inhibit the two
Transactions designed to read / write any parameter of any slave.

Note: The Stop / Start Node commands can be particularly useful when used to
isolate one or more nodes in order to investigate Modbus communication problems.

“Command” menu: - The “Select Command” command opens a “Select Command” window that enables
the user to select a Modbus command (see chapter 6.12.2.

). Once selected, the Query and Response frames of this command will be displayed in the upper part of the
“Monitor” window. The user can then edit the value associated with each field of the
Query frame before sending the command with the “Send Command” command
(see below).

- The “Send Command” command triggers the emission of the Query displayed in the
upper part of the “Monitor” window. As soon as a Modbus Response will be received
by the gateway, ABC-LUFP Config Tool will display its contents in the upper part of
the “Monitor” window.

“Columns” menu: - The “Free” choice configures the three monitoring columns (“In Area”, “Out Area”,
and “General Area”) to automatically adjust their width on a 1-byte unit (1 byte, 2
bytes, 3 bytes, etc.) each time the user modifies the width of the “Monitor” window.

- The “8 Multiple” choice configures the three monitoring columns to automatically
adjust their width on an 8-byte unit (8 or 16 bytes) each time the user modifies the
width of the “Monitor” window.

“View” menu: - The “Hex” choice configures the three monitoring columns to display all monitored
values and memory addresses in Hexadecimal.
- The “Decimal” choice configures the three monitoring columns to display all
monitored values and memory addresses in Decimal.
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6.7. Deleting a Modbus Slave

This step allows you, for instance, to free up a location on the downstream Modbus network, known as the “Sub-
Network” in ABC-LUFP Config Tool, in order to replace one Modbus slave with another.

In fact the gateway’s default configuration allows it to communicate with eight TeSys U motor starters, which is
the maximum number of Modbus slaves.

If the gateway is used to manage exchanges on a Modbus network with fewer than eight TeSys U motor
starters, it is preferable to delete the redundant TeSys U motor starters from the gateway. You should carry out
this operation using ABC-LUFP Config Tool.

If you are using the aperiodic read/write services, keep in mind that these services are configured using the
memory space of the first configured TeSys U Motor starter. Therefore, deleting the first configured TeSys U
Motor starter can also result in the deletion of the aperiodic read/write services.

A WARNING

LOSS OF APERIODIC COMMUNICATIONS

Do not delete the first configured TeSys U motor starter if you are using the aperiodic read/write services.
Deleting this first device will also delete the aperiodic services. Because these services allow communication
with all of the configured Modbus devices, and not just the first device, you may lose communications with all
devices, leading to unintended equipment operation.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Procedure for deleting a Modbus slave

1) Select the node corresponding to the Modbus slave you wish to delete from the configuration. If this is the
only node remaining in the configuration, you will not be able to delete it, as the downstream Modbus network
must include at least one slave.

2) Right click on the icon or the name of this Modbus slave. A menu pops up underneath the mouse cursor.
or

In the ABC-LUFP Config Tool main menu, pull down the menu whose name corresponds to the name of the
previously selected node.

3) On this menu, click on “Delete”. The confirmation window shown below then appears, asking you to either
confirm that you want to delete the selected node (“TeSys U n°2” in the example shown here) or cancel the
operation.

ABC-LUFP Config Tool

4) If you confirm that you want to delete the node,
the menu disappears, along with the previously Are ol sure you wank ko Deleke TeSys U R22?
selected node. Otherwise, the node will still be
there once the window disappears.

Keyboard shortcut: “Del” key.
Adjusting the gateway’s memory (optional step):

The data previously exchanged between the gateway and the Modbus slave which has just been deleted will
free up locations in the gateway’s memory. If you want to optimize the exchanges between the gateway’s
memory and the master PLC Profibus-DP coupler inputs/outputs, you will need to change the configuration of all
the other Modbus slaves in order to adjust the content of the gateway’s memory.
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However, these operations are not necessary when deleting a single slave. Conversely, they become almost
essential when most of the Modbus slaves are deleted, because these deletions divide up the gateway’s
memory.

Please see chapter 6.12, which describes all of the changes you can make to the configuration of each of the
Modbus commands.

6.8. Adding a Modbus Slave

This operation allows you to add a Modbus slave whose type is different from those of the other Modbus slaves in the
configuration. On the other hand, if the slave type is the same as one of the previously configured slaves, it is
preferable to copy this slave rather than to create a new one.

An additional import/export feature also allows you to individually save the complete configuration of a Modbus
slave, in order to have access to it in ABC-LUFP Config Tool, from any configuration and at any time.

These two features are only available provided that there are less than 8 Modbus slaves declared, which is not
the case in the default configuration, as it comprises 8 TeSys U motor starters.

Adding a new type of Modbus slave:

Use one of the two methods shown below:
a) Select “Sub-Network”, then choose “Add Node” from the “Sub-Network” menu. A new node is added after all
the other configured nodes. By default, its name is “New Node”.

b) Select one of the nodes located under the “Sub-Network” element, then choose “Insert New Node” from the
menu whose name corresponds to the name of the selected node. A new node is added just before the
selected node. By default, its name is “New Node”.

All of the steps in configuring the new node are described in chapter 6.11.

Copying a previously configured Modbus slave:

Select the node corresponding to the slave whose configuration you want to copy, then choose “Copy” from the
menu whose name corresponds to the name of the selected node. Keyboard shortcut: “ctrl C”.

Then use one of the two methods shown below:

a) Select “Sub-Network”, then choose “Paste” from the “Sub-Network” menu. A new node is added after all the
other configured nodes. Its name and its whole configuration are identical to that of the node you copied.
Keyboard shortcut: “ctrl V"

b) Select one of the “Sub-Network” nodes, then choose “Insert” from the menu whose name corresponds to the
selected node. A new node is added just before the one which is selected. Its name and its whole
configuration are identical to that of the node you copied.

60 1744087 03/2009



6. Configuring the Gateway

As the new node and the original node are identical in every way, you will need to change (1) the name of the
node, (2) the address of the corresponding Modbus slave and (3) the location of the data exchanged between
the gateway’s memory and this Modbus slave. All of these operations are described in chapter 6.11, and in
chapter 6.12.

A WARNING

DUPLICATE MODBUS ADDRESSES OR GATEWAY MEMORY RANGES

If the user chooses to add a Modbus slave by copying the configuration of an existing Modbus slave, the user
must change the added device’s Modbus address and the memory locations it uses to exchange data with
the gateway. Duplicated Modbus addresses or gateway memory locations may result in communications
errors, incorrect information being written to a slave’s registers, or in writing the registers of an unintended
device. Any of these errors may result in unintended equipment operation.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Importing/exporting a Modbus slave configuration:

ABC-LUFP Config Tool offers the possibility of independently saving and loading the configuration of a node on
the downstream “Sub-Network”. For instance, this will allow you to build a library of Modbus slave templates, so
that you can use them in any configuration.

To save the configuration of a Modbus slave, select the node it corresponds to, then choose “Save Node” from
the menu whose name corresponds to the name of the selected node. A dialog box will then appear asking you
to save the configuration (export in XML format).

To insert a node using the XML file containing a Modbus slave configuration as a template, use one of the two
methods shown below:

a) Select “Sub-Network”, then choose “Load Node”. A dialog box asks you to choose a file containing a Modbus
slave configuration (import in XML format). A new node is added after all the other configured nodes. lts
name and its whole configuration are identical to those of the Modbus slave, as it was configured when it was
saved.

b) Select one of the “Sub-Network” nodes, then choose “Insert from File” from the menu whose name
corresponds to the name of the selected node. A new node is added just before the selected node. Its name
and its whole configuration are identical to those of the Modbus slave, as it was configured when it was
saved.

You will then change (1) the name of the node, (2) the address of the corresponding Modbus slave and (3) the

location of the data exchanged between the gateway’s memory and this Modbus slave. All of these operations
are described in chapter 6.11, and in chapter 6.12.

A WARNING

DUPLICATE MODBUS ADDRESSES OR GATEWAY MEMORY RANGES

If the user chooses to add a Modbus slave by copying the configuration of an existing Modbus slave, the user
must change the added device’s Modbus address and the memory locations it uses to exchange data with
the gateway. Duplicated Modbus addresses or gateway memory locations may result in communications
errors, incorrect information being written to a slave’s registers, or in writing the registers of an unintended
device. Any of these errors may result in unintended equipment operation.

Failure to follow this instruction can result in death, serious injury, or equipment damage.
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6.9. Changing the Periodic Data Exchanged with a Modbus Slave

This operation consists of replacing, adding or deleting periodic data exchanged with one of the Modbus slaves.
With each of these operations, we shall take the default configuration of the LUFP7 gateway as an example, that
is to say that any changes previously made will have been cancelled at the start of each operation. In addition,
the operations to be carried out are shown as part of a targeted example.

Do not forget to save the changes you have made, or to transfer the whole configuration to the gateway. This will
allow you to check that the configuration is valid, as the gateway automatically verifies the configuration when it
is downloaded.

6.9.1. Replacing a Periodic Input Data Element

We will use the node corresponding to. “TeSys U n°3” motor starter for our example. We are trying to replace the
monitoring of the “TeSys U Status Register’” (address 455 = 0x01C7) with the monitoring of the “1st Fault
Register” (address 452 = 0x01C4).

The operation consists of changing the value of the “Starting register address” element of the “Query” from the
“Read Holding Registers” command (Modbus command for reading the values of a number of registers).

Select this element, then change its value as shown below. You can enter the address of the parameter in
decimal format. ABC-LUFP Config Tool will automatically convert it to hexadecimal.

#8c ABC-LUFP Config Tool - C:'\Schneider' ABC Config Tool',LUFPT - Tutorial.cfg

File Starting reqgister address  Tools  Yiew Help

MEEEIEIEEC RN Y I-EL -1 ]

ABC-LUFP - Master Mode - LUFP7 (tutorial)

Devices: | | Canfiguration: | | Canfiguration: |

Fieidbus Alphabetic I Eategorizedl Alphabetic | Categorized

o ABCLUFP /,>

i SubNework Valie 00107 452 |
j TeSpz U Al \/
-] TeSysUn'2

EI? TeSys Ll n3

E|[:| Riead Holding Fegisters
. E-E Query

----- _[’ Slave Address
----- _[’ Function code

f@ Starting register address:

----- _r Mumber of registers
i Checksum

| Configuration: |

. #-=] Responze -
M- Preset Multiple Regs Yalue Alphabetic | Categorized
®- T TeSys U nd Definition of & Constant Waord Yalue. When
[]___% TeSys U s tranzmitting the 'Word this Value will be sent. 0x01C4 |
% & N When receiving aword ABC will perform a
E]"'% Telys U n'B check aginst this Yalue. IF the received Word
- 7] TeSysUn'? does not match it will be discarded.
-] TeSysUn'8
| Starting register address [ 27/01/2006 | 1444 ConfigLine @@ ~

This operation in no way changes the content of the gateway’s memory, because we do not need to change the
values of the “Data length” and “Data location” fields of the “Data” element of the “Response” to the
aforementioned command. So no additional operations will be necessary, either in ABC-LUFP Config Tool, or in
SyCon.

On the other hand, the Profibus-DP master PLC software will have to take account of the change in the nature of
the corresponding input. In Appendix C:, Input Data Memory Area paragraph, the description of the word located
at address 0x0006 becomes “value of the motor starter ® 1st default register”. This word corresponds to the
PLC input word %IW4.0.3 (see chapter 4.2.9).
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6.9.2. Replacing a Periodic Output Data Element

We will use the node corresponding to “TeSys U n°6” motor starter for our example. We will replace the control
of the “Command Register” (address 704 = 0x02CO0) with the control of the “2nd Command Register”
(address 705 = 0x02C1).

The operation consists of changing the value of the “Starting register address” element in the “Query” and the one
of the “Preset Multiple Registers” command (Modbus command for writing values of a number of registers) in the
“Response”.

Select “Starting register address” from the “Query”, then change its value as shown below. You can enter the
address of the parameter in decimal format. ABC-LUFP Config Tool will automatically convert it to hexadecimal.
Do the same for the “Starting Address” element of the “Response” because the gateway checks the value
of this field when it receives each Modbus response. If the value does not correspond to that of the query, the
gateway will ignore the response.

#8c ABC-LUFP Config Tool - C:Schneider’, ABC Config Tool,LUFPT - Tutorial.cfg

Eile Starting register address  Tools  Wiew Help

D iR X+ SN0 T 7o

ABC-LUFP - Master Mode - LUFP7 {tutorial)

Devices: | | Configuration: | | Canfiguration: |
? ;iglcdllailsFP Alphabetic | Categorized | » Alphabetic | Categaorized
54 SubNetwork Value  0x02C0 705 |
i TeSys U n'l ¥/
10 TeSpslin2
H- ] TeSpsUn3
+ i TeSys U n'd

O] TeSpzlUn&
7T TeSysUn's
-] Read Halding Registers
E|[:| Preset Multiple Regs
EIZI Gueny
_i' Slave Address
_{" Function code
" Starting register address
{ Mumnber of registers

| Canfiguration: |
Alphabetic | Categarized
Ox02C1 |

¥Yalue

_{" Bute Count
- Data
: " Checksum
o -1 Respanse

D efinition of a Constant Word Value, YWhen
tranzmitting the *w/ord this Yalue will be sent.
When receiving a ‘Word ABC will perform a
check aginst this Value. I the received Ward
does not match it will be discarded.

[]---4 TeSps U n'7
B TeSpsUn'd

| Starting register address [ 27/01/2006 | 1519

Corffig Line @@ 4

This operation in no way changes the content of the gateway’s memory, because we do not need to change the
values of the “Data length” and “Data location” fields of the “Data” element of the “Query”. So no additional
operations will be necessary, either in ABC-LUFP Config Tool, or in SyCon.

On the other hand, the Profibus-DP master PLC software will have to take account of the change in the nature of
the corresponding output. In Appendix C:, Output Data Memory Area paragraph, the description of the word
located at address 0x020C becomes “value of the motor starter ® 2nd command register’. This word
corresponds to PLC output word %QW4.0.6 (see chapter 4.2.9).
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6.9.3. Increasing the Amount of Periodic Input Data

We will use the node corresponding to “TeSys U n°2” motor starter for our example. We will complete the
monitoring of this motor starter starting from the currently monitored register, that is to say “TeSys U Status
Register” (address 455 = O0x01C7), and going as far as the “Reserved: 2nd Warning Register”
(address 462 = 0x01CE). The number of registers monitored is therefore increased from 1 to 8.

In this case, there are quite a lot of operations to be carried out. They are described in order below:

1) Changing the number of registers monitored: This step consists of changing the value of “Number of registers”
element of the “Query” from the “Read Holding Registers” command (Modbus command for reading the
values of a number of registers). Select this element, then change its value as shown below. ABC-LUFP
Config Tool will automatically convert any value entered in decimal to hexadecimal.

a8c ABC-LUFP Config Tool - C:\Schneider’ ABC Config Tool'LUFP7 - Tutorial.cfg

File  Mumber of registers Tools  Wiew Help

s B 2eXs= 480 9T T Eas|

ABC-LUFP - Master Mode - LUFP7 (tutorial)

Devices: | Configuration: | [ Configuration: |
a---;ﬁ,: Sub-Network =l Alphabetic | Categorized | Alphabetic | Categarized
] TefpsUn* /’> |

7T TeSpsUn'2 Walue  0x0001
E|[:| Fiead Holding Registers \/
= 1 Query

_f Slave Address _ | |value

{ Funchion code efinition of a Canstant ' ard VW alue. =]
{ Fumncti d D efiriti faC Wwiord Walue. Yh
tranzmitting the word this Walue will be sent.

_f Starting register address U ) —
B i ———— “When receiving a *ord ABC will perform a | Canfiguration: |
@ Humber of registers: : . - :
: ~ Checkeum _I EhECk atglns: lEl_stV;'ullube. IcfI the rcnlau::wed “ford Alphabetic | Categorized
¥ | |does not match it will be discarded.
[Humber of registers [ 27/01/2008 | 1530 CorfigLine @@  \value [ETG |

2) Changing the number of data bytes in the Modbus response: The number of bytes read from the “TeSys U
n°2” motor starter memory increases from 2 to 16, as the number of registers monitored has increased from 1
to 8. Select the “Byte count” element from the “Response” and change its value as shown below. ABC-LUFP
Config Tool will automatically convert any value entered in decimal to hexadecimal.

a2c ABC-LUFP Config Tool - C:=\Schneider, ABC Config Tool,LUFPT - Tutorial.cfg

Eile Bwtecount Tools Wew Help

Dedads |0 iBRrX Ff /a0 DT THa@ea|

ABC-LUFP - Master Mode - LUFP7? (tutorial)

Devices: | Configuration: | | Configuration: |
E'ﬁi'l _S'_Eb-Nelwork Al Alphabetic | Categorizedl Alphabetic | Categorized
1 TeSps U n™ » |
=TT TeSys w2 Yalue 0x02 m 16
B ] Riead Holding Registers
- E-ED Query
ElIZI Hllesponse Value
o ?Iave..&ddrecsls —! | Definition of a Constant Byte Yalue. WWhen
- _ Funchion code tranzmitting the Byte this Yalue will be sent. - P
g C e count ‘When receiving a Byte ABC will perfarm a check | Conflgura-tlon. |
# Diata agingt this Yalue. If the received Byte does not Alphabetic | Categarized
: : rmatch it will be dizcarded. -
+ Checksum hd Value [
| Byte: count [ 270172006 | 1338 ConfigLine @@
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3) Changing the location of the Modbus data received in the gateway’s memory: As the number of bytes read
(see previous step) has increased from 2 to 16, the Modbus data received must be placed at a different
location in the gateway’s memory, and the size of the memory occupied must also be adjusted appropriately.

If you are not certain how much of the gateway’s memory is currently occupied, select “Sub-Network” and
choose “Monitor” from the “Sub-Network” menu. The following window appears, allowing you to see how
much of the gateway’s memory is occupied.

a2 Sub-network Monitor =]

File  Columns

£ e |
TeSps U n*l —|[TeSps Un2 —|[TeSps Un°3 —|[TeSps Una —|[TeSys U n'E —|[TeSys U n'E —|[ TeSps U n'7 —|[TeSys UnB -
Select All Deselect All || Select Al Deselect All || Select Al Deselect All || Select Al Deselect Al || Select Al Deselect All | | Select All Deselect All || Select All Deselect All || Select All Deselect All
Fead Holding Reg... Fead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg...
Prezet Muliple Regs Prezet Muliple Regs Frezet Multiple Fegs Frezet Multiple Regs Frezet Multiple Regs Frezet Multiple Regs Frezet Multiple Regs Frezet Multiple Regs
Tranzactions 1
Tranzactions 2

InArea 32 bytes (512) | Dut&rea 32 bytes (512]
oo mm 0200

LI

TeSys U n™ =
Select &l Deselect Al
Fiead Holding Rea... |
Preset Multiple Fegs
Tranzactions 1
Tranzactions 2

G

0

1]

TeSys U n'3 8
Select All Dese 1]
Riead Holdin B
Preset Multip g
0

1]

0

0

0

0

0

0

In &ea 32 bytes (512) |
| | |

s e s e s e e e e e
[ 1 0 2 2 0 P 0 T (T T D D L

1]
0
1]
1]
0
1]
1]
0
0
1
1
1
1
1
1
1
1
1

i 05CH [ |
| Responze .Query .Eollision | Trigger or Statushytes | Reserved

To see which memory locations are occupied by data from the command you are interested in, uncheck the
box corresponding to the “Read Holding Registers” command from the “TeSys U n°2” node, as shown above.
We can see that the Modbus data received in response to this command occupy 2 bytes located from
address 0x0004.

NOTE:

=  The memory locations 0x0000 and 0x0001 are reserved (see chapter 5). So you will not be able to
place any Modbus data in these locations.

= The sizes displayed above the graphics areas of this window (“In Area 32 bytes” and “Out Area
32 bytes”) correspond to the total input and ouput sizes you must configure using the modules
presented under SyCon (see point 6).

You may wish to place the 16 bytes of Modbus data which will be received by the gateway for this command
into memory once you have made the changes. There are two methods:

1) Move all the other data by 14 bytes — which may be a tedious process
2) Change the memory location of the block of data received.

The first solution is preferable as it avoids leaving any “holes” in the gateway’s memory, thus optimising the
transfer of all data to the Profibus-DP master PLC. The TSX PBY 100 coupler may exchange up to 242 input
words with Profibus-DP slaves. If communication with a larger number of slaves is required, limit the volume
of exchanges with the LUFP7 gateway. In that case, leaving such "blanks" in the gateway memory is not
advisable.

For this example, we will use the second method and place the 16 bytes of data form address 0x0020 (32 in
decimal). This is directly after the input data for the gateway’s default configuration.
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Close the “Sub-network Monitor” window, then once you are back in the main ABC-LUFP Config Tool
window, select the “Data length” and “Data location” fields of the “Data” element from the “Response” one
after another and change their values as shown below. ABC-LUFP Config Tool will automatically convert any
value entered in decimal to hexadecimal.

=8 ABC-LUFP Config Tool - C:Schneider, ABC Config Tool,LUFP7 - Tutorial.cfg

File Data Tools Wew Help

| Configuration:

| | Configuration:

DeEdsd B R X:FfSaBREPT THat|

Alphabetic | Categarized

Alphabetic | Categarized

ABC-LUFP - Master Mode - LUFP7? (tutorial)

EE

=1 Query

Responze

o Slave Addiess
4 Function code
_{ Bute count
T

o [ Checksum

Data location | 0x0004

Devices: ‘ |Cunfigulaliun.
E‘Eﬂ Sub-Network ;I Alphabetic | Categorizedl
] TeSysn1
- i TeSws U n'2 Bute swap Mo awapping ﬂ
[=-_] Read Holding Registers Datalength 00002

Byte swap
5
| Data location | Ok0004

Mo swapping
]

7

Byte swap
[Drata length

Nao swapping
00010

|

Byte swap

The byte swapping method to uge on the data. Thiz is uzed
to change the data order of "High Byte/Low Byte'. "Swap 2

bytes"" will change from Bute1-Bute2-Byte3-Byted to

Byte2-Bytel-Buyted-Byte3. "Swap 4 bytes" will change from
LI Bytel-Byte2-Bute3-Eyted to Byted-Byte3-Byte2-Bptel.

|Dala.

[ Z7/m /2006 |

1602  Config Line @

| Configuration;

| | Configuration:

Alphabetic | Categorized

Alphabetic | Categarized

@

Bute swap
o]

ata location | 0x0004

Ma swapping
0x001 10

Byte swap
D ata length

Mo swapping
0x0010
0x0020

To check that these changes have been entered into the configuration, choose “Monitor” from the “Sub-
Network” menu again:

#5r Sub-network Monitor

IS[=1 E3
File  Columns
TeSpz: U n*l —|[TeSpsUn2 —|[TeSwsUn3 —|[TeSps U na —|[TeSps U n°E —|[TeSps U nE —|[TeSps U7 —|[TeSys U nB -
Select Al Deselect &ll | | Select Al Deselect All || Select &l Deselect &1l || Select Al Deselect Al || Select &l Deselect &l || Select &l Deselect All | | Select Al Deselect &l || Select &1 Deselect Al
Fiead Holding Regi.. Fiead Holding Regi... Fiead Holding Regi... Fiead Holding Regi... Fiead Holding Regi.. Fiead Holding Fiegi.. Fiead Holding Regi.. Fiead Holding Regi..

Freszet Multiple Regs
Tranzactionz 1
Tranzactionz 2

Frezet Multiple Regs

Freszet Muliple Regs

Prezet Muliple Regs

Frezet Multiple Fegs

Frezet Multiple Regs

Frezet Multiple Regs

Frezet Multiple Regs

In Area 48 bytes [512] , | Out Area 32 bytes [512] General Area 0 bytes [944]

goopEe (] o400 A
fiip e i -
il TeSps U n*l _| TeSps U n*2 _| TeSps U n*3 adEl

0074 Select All Deselect &l || Select All Deselect All || Select Al Des 046C

e [ Read Holding Fieai... | ] B | o Fead Hoi iz

00CE Preset Multiple Fegs Preset Multiple Regs Preset Multi 04ED

ODES - 04D8

0105 Tranzactions 1 04F3

012z V] i O50E

Az Transactions 2 e

015C 0544

0179 In Area 48 bytes (512) O55F

0196 oooa 0574

01B3 001D 0595

0ipo 0034 O5ED

01ED ——=s 05CE =l

| Fesponse WO M Calizion [ Trigger or Statusbytes | Reserved

4) Transferring this configuration to the gateway: Please see chapter Erreur ! Source du renvoi introuvable..

Check that the configuration is valid (LED @ GATEWAY flashing green). However, the gateway configuration is
now different from the one taken into account by the Profibus-DP coupler with respect to the gateway
(difference in the total length of input data), the LED @ FIELDBUS DIAG therefore becomes flashing red at a
frequency of 1 Hz, providing that the gateway is connected to the Profibus-DP network and to its DPM1

master.

5) Saving this configuration to your PC’s hard disk: See chapter 4.2.7.
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6) Changing the amount of data received by the Profibus-DP coupler: Under SyCon, change the list of modules
configured for the gateway (see chapter 4.2.6). Since we have added 16 bytes after the input data in the

gateway memory, the coupler should be configured to receive a block of input data with 16 bytes more from
the gateway.

In this case, add an “INPUT: 16 Byte (8 word)” module after the module configured for the gateway, as the
number of input bytes in the default configuration is even (word-aligned).

5lot|Idx[Madule [syubol |Type|l addr.[r |Type|n aadr. o
1 1 IN/OUT: 32 Byte ModulelIW O 16 Qv 0 16
z 1 INPUT: 16 Byte ModuleZ IN 16 8

Then you should save and export the configuration of the Profibus-DP network, as described in chapter
427.

7) Configuring the Profibus-DP master PLC inputs: under PL7 PRO, import the new configuration of the
Profibus-DP network (see chapter 4.2.8 and following chapters). Words %IW4.0.16 to %IW4.0.23 are now
displayed in the "PROFIBUS-DP slave data” frame of the TSX PBY 100 coupler configuration window.
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We get a correspondence derived from the one used for the gateway default configuration. The changes in
relation to the default configuration are shown by a greyed-out background, like the “free memory locations”.

Service PLC input - Dt_escrlpt.lon -
Bit15........cc.......... Bit8 |Bit7................... Bit 0
Managing the downstream Modbus network %IW4.0 Gateway status word
%IW4.0.1 Value of the motor starter @ status register
%IW4.0.2 Free memory location
Periodic communications %IW4.0.3 Value of the motor starter ® status register
— %IW4.0.4 Value of the motor starter @ status register
Monitoring of %IW4.0.5 Value of the motor starter ® status register
TeSys U motor starters %IW4.0.6 Value of the motor starter ® status register
%IW4.0.7 Value of the motor starter @ status register
%IW4.0.8 Value of the motor starter ® status register
Aperiodic communications %IW4.0.9 Free memory location Slave no. (0x01-0x08)
Readi — o, IW4.0.10 Function number Number of bytes
eading the value of a motor starter (0x03) read (0x02)
parameter (RESPONSE) %IW4.0.11 Value of the parameter read (0xxxxx)
Aperiodic communications o Slave number Function number
’ _ %lW4.0.12 (0x01 to 0x08) (0x08)
Writing the value of a motor starter %IW4.0.13 Address of the parameter written (0xxxxx)
parameter (RESPONSE) %IW4.0.14 Value of the parameter written (0xxxxx)
Aperiodic communications %IW4.0.15 Read parameter Write parameter
“ . ” (1] U
(“Trigger bytes” for the responses) response counter response counter
%IW4.0.16 Value of the “TeSys U Status Register”
%IW4.0.17 Value of the “Complementary Status Register”
Periodic communications %IW4.0.18 Value of the “K7 Status Register”
= %IW4.0.19 Value of the “K7 Status Register 2 (free format)”
Monitoring of %IW4.0.20 | Value of the “K7 Status Register 3 (free format)”
TeSys U motor starter @ %IW4.0.21 Value of the “Warning Number” register
%IW4.0.22 Value of the “Warning Register”
%IW4.0.23 Value of the “Reserved : 2nd Warning Register”

8) Transferring the Profibus-DP_coupler configuration: Once changes have been made to the Profibus-DP
coupler configuration, it is necessary to validate the hardware configuration of the PLC rack, and to transfer
the whole application to the Premium PLC on which the coupler is located. Please see chapter 4.2.12.
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6.9.4. Increasing the Amount of Periodic Output Data

We will use the node corresponding to “TeSys U n°4” motor starter for our example. By default, we are
controlling Command Register 704. To add control of Command Register 705, we will carry out the following
operations.

1) Changing the number of registers controlled: This step consists of changing the value of the “Number of
registers” in the “Query” and the one for the “Preset Multiple Registers” command (Modbus command for
writing values of a number of registers) in the “Response”. Start by selecting “N° of Registers” from the
“Query”, then change its value as shown below. ABC-LUFP Config Tool will automatically convert any value
entered in decimal to hexadecimal. Do the same for the “N° of Registers” element of the “Response” because
the gateway checks the value of this field when it receives each Modbus response. If the value does not
correspond to that of the query, the gateway will ignore the response.

#8c ABC-LUFP Config Tool - C:Schneider, ABC Config Tool\LUFPT - Tutorial.cfg

File Mumber of registers  Tools Wew Help

DHss A iERXFSFSFSFHERTPT T Eme)
ABC-LUFP - Master Mode - LUFP7 (tutorial)

Devices: | Configuration: | [ Configuration: |

Eﬂﬁ _STlib-Netwolk = Alphabetic |Categorized| /a Alphabetic | Categorized

] TeSpsUn
7T TeSpsl o2 Yalue  0x0001

T TeSysUn3 M
] TeSyzUn4

[:I Read Holding Registers
EI[:I Preset Multiple Regs

[ Slave Addiess | Configuration: |
[ Function code Value Alphabetic I Categonized
_|’ Starting leglster address | Definition of a Constant Wword ' alue. When transmitting the m 00002 |

“Word thiz Yalue will be gent. “When receiving a Word ABC
will perfarm a check aginzt this Walue. If the received word

—r Byte Count does not match it will be discarded.

_{ Checksum hd|
| Number of registers [ 2740142006 | 1708 ConfigLine @@ 7

2) Changing the number of data bytes in the Modbus query: The number of bytes written into the memory of the
“TeSys U n°4” motor starter memory increases from 2 to 4, as the number of registers controlled has
increased from 1 to 2. Select the “Byte count” element from the “Query” and change its value as shown
below. ABC-LUFP Config Tool will automatically convert any value entered in decimal to hexadecimal.

#8c ABC-LUFP Config Tool - C:Schneider, ABC Config Tool,LUFPT - Tutorial.cfg

File Byte Count Tools Yew Help

Dadss AiErX: FLo 00 %T T o)
ABC-LUFP - Master Mode - LUFP7? (tutorial)

Devices: | Configuration: | [ Configuration: |

EE _S‘_ﬂb-Network = Alphabetic |I:ategc-rized| Alphabetic | Categarized
I TeSesUn /a

j TeSys U "2 Walue  0x02
J TeSpe U n*3 M
I TeSysUnd

! Z] Read Holding Registers
=7 Preset Multiple Regs
Cuery
" Slave Address :
4 Function code Yalue Alphabetic | Categorized
tarting register address efintion of a Constant Byte Yalue. en transmitting the
{ Starti i dd Definition of a C Byte Value. ‘W itting thy
4" Mumber of registers ~ | Byte this Walue will be sent. When receiving a Byte ABC wil
perform a check aginst this Yalue. If the received Byte does
[Eg: tc: Court fi heck t this Walue. If th d Byte d
D t . it match it will be discarded.
ata

o Checksum hd|
| Byt Count [ 2770142005 | 1715 ConfigLine @@ 7

[ Configuration: |
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3)

Changing the location of the Modbus data transmitted into the gateway’s memory: As the number of bytes
written (see previous step) has increased from 2 to 4, the Modbus data to be transmitted to the “TeSys U n°4”
motor starter must be placed at a different location in the gateway’s memory, and the size of the memory
occupied must also be adjusted appropriately.

If you are not certain how much of the gateway’s memory is currently occupied, select “Sub-Network” and
choose “Monitor” from the “Sub-Network” menu. The window shown below appears, allowing you to see how
much of the gateway’s memory is occupied.

asc Sub-network Monitor [_ (O] x|
File  Columns

TeSys Un1 —|[TespsUn2 —|[TespsUn3 —|[TesysUn4 —|[TeSys U B —|[Tesys U nE —|[Tesps U n7 —|[Tesps g =
Select Al Deselect Al || Selectll DeselectAll || Selectll Deselect Al || Select4ll Deselect &)l || SelectAll Deselect Al || Select4ll Deselect Al || Select4l Deselect Al || Select4ll Deselect A1 |
Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Fieg... Fiead Holding Reg...

Freszet Multiple Regs

Frezet Multiple Regs

Freszet Multiple Regs

Prezet Multiple Regs

Frezet Multiple Fegs

Frezet Multiple Regs

Frezet Multiple Regs

Frezet Multiple Regs

Tranzactionz 1
Tranzactionz 2

In Area 32 bytes [512] | Out Area 3280utes [512] General Area 0 bytes [960]

goopEe (] 0400 A

00in 021DM [ALlE J

0034 0234 | —|[TeSpsUndg = || TeSys U n'G || Tesys

0ns7 0257

0074 0274 IectAII Select All Deselect All || Select All Deselect All || Select

ggg%—: g%gé Fea.. |[¥l Read Holding Feq... | ¥l Fead Holding Feg... |[¥ Fea

00CE 02CE E Feos | R e | B2 Freset Multiple Fegs | [# Pred

ODES 02E8

0105 0305

0122 0322

e e

Out Area 32 bytes (512

0179 0379 T yies 121

0196 0396 131DH

01B3 03B3 0534

010a 0300 0257

01ED 03ED TUSTE jhd|
| Responze .Query .Eollision [ Trigger or Statushytes | Reserved

To see which memory locations are occupied by data from the command you are interested in, uncheck the
box corresponding to the “Preset Multiple Registers” command from the “TeSys U n°4” node, as shown
above. We can see that the Modbus data transmitted with the query corresponding to this command occupy
2 bytes located from address 0x0208.

NOTE:
= Memory locations 0x0200 and 0x0201 are reserved (see chapter 5). So you will not be able to place any

Modbus data in these locations.

The sizes displayed above the graphics areas of this window (“In Area 32 bytes” and “Out Area

32 bytes”) correspond to the total input and ouput sizes you must configure using the modules

presented under SyCon (see point 6).

You may wish to place the 4 bytes of Modbus data which will be transmitted by the gateway for this command
into memory, once the changes have been made. There are two methods:

1) Move all the other output data by 2 bytes — which may be a tedious process
2) Change the memory location of the block of data transmitted.

The first solution is preferable as it avoids leaving any “holes” in the gateway’s memory, thus optimising the
transfer of all of the data from the Profibus-DP master PLC. The TSX PBY 100 coupler can exchange up to
242 output words with Profibus-DP slaves. If communication with a larger number of slaves is required, limit
the volume of exchanges with the LUFP7 gateway. In that case, leaving such "blanks" in the gateway
memory is not advisable.

For this example, we will use the second method. This is directly after the input data for the gateway’s default
configuration.

When selecting a value for the “Data Location” field, data must be located at even addresses in order to align
the Modbus data (in 16-bit format) on the %QW4.0.x outputs of the Profibus-DP TSX PBY 100 coupler.

70

1744087 03/2009




6. Configuring the Gateway

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

The user must use even values for the “Data Location” field. The selection of odd data values complicates
application programming and increases the likelihood of improper Modbus values being written to or read
from the slave devices. Depending on the user’s configuration, unintended equipment operation may result.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Returning to our previous example, we will place the 4 bytes of data from address 0x0220 (544 in decimal).

Close the “Sub-network Monitor” window, then once you are back in the main ABC-LUFP Config Tool
window, select the “Data length” and “Data location” fields of the “Data” element from the “Query” one after
another and change their values as shown below. ABC-LUFP Config Tool will automatically convert any
value entered in decimal to hexadecimal.

asc ABC-LUFP Config Tool - C:\Schneider’, ABC Config Tool\LUFP7 - Tutorial.cfg

File Data Tools Yiew Help

| Configuration:

| | Configuration:

DeEss B 2eX= /748050 T Bax|

Alphabestic |

Categorized

Alphabetic | Categarized

ABC-LUFP - Master Mode - LUFP7? (tutorial)

#-(_] Fead Holding Registers

EI[:I Preset Multiple Fegs
=-E Query

{ Slave Address

{ Function code

1 Starling register address

{* Mumber of registers

ke Count

1 ata:

Checksum

Data location | 020208

Devices: | | Configuration:
EI"'E': Sub-Netwark ;I Alphabetic | Categolizedl
] TeSpsUn
T TeSysU 2 Bute swap Mo smwapping d
TeSys U n3 Datalength  0x0002

Byte swap
| D ata location | 0x0208

Mo swapping
4

Byte swap
[Drata length

/

00004

Mo swapping
544

| Configuration:

| | Configuration:

Alphabetic | Categarized

Alphabetic | Categarized

Byle swap

The byte swapping method to uze on the data. This iz uzed
to change the data arder of "High Byte/Low Byte'. "Swap 2

bytes" will change from Bytel1-Byte2-Byte3-Byted to

Byte2-Bytel-Byted Byted. "Swap 4 bytes" will change fram
Bytel-Byte2-Byte3-Byted to Byted-Buyte3-Byte2-Bytel.

/]

| Data [

270112006 |

1734

Config Line @@ 2

Byte swap
o}

Mo swapping
00004

ata location | 0x0203

Byte swap
Drata length

00004

Mo swapping
0x0220

To check that these changes have been entered into the configuration, choose “Monitor” from the “Sub-

Network” menu again:

#ec Sub-network Monitor M=l E3
File  Columns

TeSys U nM —|[Tesps U n2 —|[Tesps U n'3 —|[Tesys U n'g —|[Tesps U s —|[TeSps U n'E —|[Tesps U n7 —|[Tesps U ng =
Select Al Deselect &ll | | Select &l Deselect All || Select &l Deselect All || Select Al Deselect Al | | Select Al Deselect &ll | | Select Al Deselect All | | Select &l Deselect All || Select Al Deselect Al
Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg... Fiead Holding Reg...

Frezet Multiple Regs
Transactions 1
Tranzactions 2

Frezet Multiple Fegs

Frezet Multiple Regs

Frezet Multiple Regs

Frezet Multiple Regs

Frezet Multiple Regs

Frezet Multiple Regs

Frezet Multiple Fegs

In Area 32 bytes [512]

=1
=
=
=

CooOooOooOooOooooOoDoooD
e [ P i i o e P
1 T o~ 0 L P 0 T e D -0 L L
S0 o (T 12 07 00 T FE - = i 1

oooooooooOooooooOoDoD| o

General Area 0 bytes [956]

0400
041E

TeSysz

n'd4 =

TeSpz U n'G

TeSys

Select Al

| Deselect &l || Select Al

Deselect Al

Select

. Fiead
W Pree

Holding Req...
t Multiple B

Fiead Holding Reg...
Frezet Multiple Fegs

Fes
Freg

Out Area 36 bytes (512)
D |

TOUSCE

L1

W Qe

| Responze

W Colision

Trigger or Statusbytes

| Reserved
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4) Transferring this configuration to the gateway: Please see chapter Erreur! Source du renvoi
introuvable.. Check that the configuration is valid (LED @ GATEWAY flashing green). However, the gateway
configuration is now different from the one taken into account by the Profibus-DP coupler with respect to the
gateway (difference in the total length of input data), the LED @ FIELDBUS DIAG therefore becomes flashing

red at a frequency of 1 Hz, providing that the gateway is connected to the Profibus-DP network and to its DPM1
master.

5) Saving this configuration to your PC’s hard disk, see chapter 4.2.7.

6) Changing the number of data transmitted by the Profibus-DP coupler: Under SyCon, change the list of
modules configured for the gateway (see chapter 4.2.6). Since we have added 4 bytes after the output data in
the gateway memory, the coupler should be configured to issue an additional 4-byte output data block for the
gateway.

In this case, add an “INPUT: 4 Byte (2 word)” module after the module configured for the gateway, as the
number of input bytes in the default configuration is even (word-aligned).

NOTE: Make sure that the total input and ouput sizes of the configured modules are the same as the exchange
sizes displayed in the “Sub-network Monitor.” In the current example, “In Area 32 bytes” and “Out Area
36 bytes” imply that the modules combined under SyCon must have a total of 16 IW and 18 OW.
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In this example, the modules [silot|TaxModule Syubol |Type|l ddr [T [Typelo xaar_ |o
configured for the gateway are |1 1 1IH/0UT: 32 Byte Modulel IN O 16 oW @ 16
listed on the right. Z 1 OUTIUT: 4 Eyte ModuleZ w1 z

Then you should save and export the configuration of the Profibus-DP network, as described in chapter 4.2.7.

7) Configuring the Profibus-DP master PLC outputs: under PL7 PRO, import the new configuration of the
Profibus-DP network (see chapter 4.2.8). Words %QW4.0.16 and %QW4.0.17 are now displayed in the
"PROFIBUS-DP slave data” frame of the TSX PBY 100 coupler configuration window, providing that the
address 2 station is selected in the list of the “PROFIBUS-DP slave configuration” frame.

We get a correspondence derived from the one used for the gateway default configuration. The changes in
relation to the default configuration are shown by a greyed-out background, like the “free memory locations”.

Service PLC output - D(-ESCI'Ipt-Ion -
Bit15 .................. Bit8 Bit7.................... Bit 0
Managing the downstream Modbus network %QW4.0 Profibus-DP master command word
%QWA4.0.1 Value of the motor starter ® command register
%QW4.0.2 Value of the motor starter @ command register
Periodic communications %QW4.0.3 Value of the motor starter ® command register
— %QW4.0.4 Free memory location
Controlling %QW4.0.5 Value of the motor starter ® command register
TeSys U motor starters %QW4.0.6 Value of the motor starter ® command register
%QW4.0.7 Value of the motor starter @ command register
%QW4.0.8 Value of the motor starter ® command register
Aperiodic communications o Slave number Function number
_ %QW4.0.9 (0x01-0x08) (0x03)
Reading the value of a %QW4.0.10 Address of the parameter to be read (Oxxxxx)
motor starter parameter (QUERY) %QW4.0.11 Number of parameters to be read (0x0001)
Aperiodic communications o Slave number Function number
_ %QW4.0.12 (0x01-0x08) (0X08)
Writing the value of a %QW4.0.13 Address of the parameter to be written (0xxxxx)
motor starter parameter (QUERY) %QW4.0.14 Value of the parameter to be written (0xxxxx)
Aperiodic communications %QW4.0.15 Read parameter Write parameter
(“Trigger bytes” for the queries) o e query counter query counter
o ot Value of the
0,
Periodic conlmumcanons %QW4.0.16 “Command Register”
. Value of the
0,
Controlling motor starter TeSys U @ % QW4.0.17 “2nd Command Register’

8) Transferring the Profibus-DP coupler configuration: Once changes have been made to the Profibus-DP
coupler configuration, it is necessary to validate the hardware configuration of the PLC rack, and to transfer
the whole application to the Premium PLC on which the coupler is located. Please see chapter 4.2.12.
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6.10. Deleting Aperiodic Parameter Data

If your PLC application does not need the aperiodic service for reading/writing parameter data on Modbus
slaves, you can delete the associated commands. If you also intend to add Modbus data, and therefore use new
locations in the gateway’s memory, it is preferable to delete the aperiodic commands from the start, so that you
can reuse the memory locations.

On the other hand, if the only configuration operation you wish to carry out on the LUFP7 gateway consists of
not using the aperiodic service for parameter data, you can simply not use this service. Go straight on to step 8.

If you decide to delete the aperiodic commands, you will need to carry out the following operations:
1) Displaying parameter data commands: Select the very first node of the downstream Modbus network,

“TeSys U n°1”, and expand the tree structure showing its commands and transactions. The screen should
look like the one below.

a8c ABC-LUFP Config Tool - CSchneider’, ABC Config Tool LUFPT - Tutorial.cfg
File TeSysUn®l Tools Wiew Help

DEELSS B8 2REX- | Ff /0 @ERT B S|

ABC-LUFP - Master Mode - LUFP7 (tutorial)

Devices: | Configuration: |
Eﬂﬁ _STlib-NElWle ﬂ Alphabetic | Categonzed I

(S T=5 s L nl
Slave address 1

.D Read Holding Registers
-] Preset Multiple Regs
&1 Tranzactions 1

. @] Transactions 2

B-T] TeSysln2 j
[ TeSys U n !

Slave address
The addrezs of the slave

270142006 | 18:31 Config Line @&

2) Deleting the read command for a parameter: Select the personalized “Transactions 1 command and delete it
with the “De1” key (or “Delete” from the menu whose name corresponds to the name of the selected node).
A request for confirmation appears, asking you whether or not to proceed deleting the “Transactions 1”
command. In this case confirm with the “Yes” button.

ABC-LUFP Config Tool

Are woll sure ywou want bo Delete Transackions 17

3) Deleting the write command for a parameter: Back in the main ABC-LUFP Config Tool window, the
“Transactions 17 command has been deleted. The second personalised command, “Transactions 2” is
automatically renamed “Transactions 1”, but retains all of its setup. Now delete this one in the same way as
you did with the previous command.
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4) Checking the new memory occupation: If you wish to check how much of the gateway’s memory is now

occupied, select “Sub-Network” and choose “Monitor” from the “Sub-Network” menu. The following window
appears, allowing you to see how much of the gateway’s memory is occupied by Modbus data. The part
framed in red represents the memory occupation before the deletion of the two setup commands. It has been

inlaid in the illustration below so that you can see the effects of the deletion operations we have just carried
out.

#5r Sub-network Monitor

=] E3
File  Columns
B ¥ |
TeSp: Un* —|[TeSps U n2 —|[TeSps U n°3 —|[TeSps e —|[TeSps U s —|[TeSps U B —|[TeSps U n7 —|[TeSps U nB —
Select Al Deselect &ll || Select &l Deselect All || Select Al Deselect&ll | | Select &Il Deselect All || Select Al Deselect &1l || Select &l Deselect All || Select Al Deselect &l || Select &l Deselect Al
Fiead Holding Regi.. Fiead Holding Regi... Fiead Holding Regi.. Fiead Holding Regi.. Fiead Holding Regi.. Fead Holding Regi.. Fiead Holding Regi.. Fiead Holding Regi..
Preset Multiple Flegs Prezet Multiple Fleas Prezet Multiple Flegs Prezet Multiple Flegs Prezet Multiple Fleas Prezet Multiple Fleags Prezet Multiple Fleags Prezet Multiple Fleas

In Area 18 bytes [512] | Out Area 18 bytes [512) | General Area 0 bytes [988]

oooo MmN e L[] ]] 0400 N

001D 021D 041B

0034 03370 0i3E |

0os? TeSys U n*l _| TeSps U n'2 _| TeSyz U n"3 _| TeSyz U n'd _| TeSps U n'G _| TeSys

0074

0091 Select Al Deselect All | | Select &l Deselect &Il || Select &l Deselect &l || Select Al Deselect All || Select & Deselect &l || Select

ggég Fiead Holding Fegi.. Fiead Holding Regi... Fiead Holding Regi.. Fiead Holding Fegi.. Fiead Holding Regi... Fie

00ES Frezet Multiple Regs Frezet Multiple Fegs Frezet Multiple Regs Frezet Multiple Regs Frezet Multiple Fegs Fre

g % g g Tranzactions 1

013F Tranzactions 2

015C

01749 In drea 32 butes (512) | Out Area 32 bytes [512)

e goog M 0200

a1iD0 001D 021DM

01ED 0034 . Iy . ;I
Fiesponse . Guery . Collizion | Trigger or Statushytes | Reserved

5)

You will note that the “TeSys U n°1” section now only has the two Modbus commands common to the eight

TeSys U motor starters, and that the memory locations which corresponded to the two personalised
commands are now free.

NOTE: The free memory location at address 0x0012 in the gateway’s memory is no longer part of the
gateway’s inputs, because there is no input data used beyond this address.

Transferring this configuration to the gateway: Please see chapter Erreur ! Source du renvoi introuvable..
Check that the configuration is valid (LED ®@ GATEWAY flashing green).

Saving this configuration to your PC’s hard disk.

Changing the amount of data received and the number of data transmitted by the Profibus-DP coupler: Still in
SyCon, change the list of modules configured for the gateway (see chapter 4.2.6). Since now you only have
18 input data bytes and 18 output data bytes in the gateway memory, the coupler should be configured to

receive an 18-byte input data block from the gateway and to transfer an 18-byte output data block to the
gateway.

Slnt]ldx [Module [Symbal  [Type Jlade [ Len [Type |0 &ddr [0 Lex
11 IN/OUT: 2Byte [1word] Modulel B D 1 ow 0 1
2 1 IN/OUT: 16Byte |8 word) Module2 I 1 B Ow 1 8

Then you should save and export the configuration of the Profibus-DP network, as described in chapter 4.2.7.
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8) Configuring the inputs and outputs of the Profibus-DP master PLC: under PL7 PRO, import the new
configuration of the Profibus-DP network (see chapter 4.2.8 and following chapters). Only words %IW4.0 to
%IW4.0.8 and %QW4.0 to %QW4.0.8 are now displayed in the "PROFIBUS-DP slave data” frame of the
TSX PBY 100 coupler configuration window, providing that the address 2 station is selected in the list of the
“PROFIBUS-DP slave configuration” frame.

We get the two correspondences represented below, derived from the ones used for the gateway default
configuration.

Service PLC input - D(_ascrlpt.lon -
Bit15.................... Bit8 Bit7...................... Bit 0
Managing the downstream %IW4.0 Gateway status word
Modbus network o y
%IW4.0.1 Value of the motor starter @ status register
%IW4.0.2 Value of the motor starter @ status register
Periodic communications %IW4.0.3 Value of the motor starter @ status register
— %IW4.0.4 Value of the motor starter @ status register
Monitoring of %IW4.0.5 Value of the motor starter ® status register
TeSys U motor starters %IW4.0.6 Value of the motor starter ® status register
%IW4.0.7 Value of the motor starter @ status register
%IW4.0.8 Value of the motor starter ® status register
: Description
Service PLC output - - - -
Bit15.........ccc...... Bit8 |Bit7...................... Bit 0
Managing the downstream %QW4.0 Profibus-DP master command word
Modbus network
%QW4.0.1 Value of the motor starter ® command register
%QW4.0.2 Value of the motor starter ® command register
Periodic communications %QW4.0.3 Value of the motor starter ® command register
— %QW4.0.4 Value of the motor starter ® command register
Controlling %QW4.0.5 Value of the motor starter ® command register
TeSys U motor starters %QW4.0.6 Value of the motor starter ® command register
%QW4.0.7 Value of the motor starter @ command register
%QW4.0.8 Value of the motor starter ® command register

9) Transferring the Profibus-DP_coupler configuration: Once changes have been made to the Profibus-DP
coupler configuration, it is necessary to validate the hardware configuration of the PLC rack, and to transfer
the whole application to the Premium PLC on which the coupler is located. Please see chapter 4.2.12.

6.11. Changing a Modbus Slave Configuration

Configuring a Modbus slave itself remains very simple because it only involves the name and the Modbus
address of the node to which it corresponds. On the contrary, configuring Modbus commands is much more
complete and is the subject of a separate object of its own (see chapter 6.12).

You will need to change the configuration of a Modbus slave when you add a new Modbus unit (see
chapter 6.8), using any method.

Changing the name of the node which corresponds to a Modbus slave is used to distinguish it from the other
nodes when the configuration of its Modbus commands has been changed, for instance.
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6.11.1. Changing the Name of a Modbus Slave

To carry out this operation, select the node which corresponds to the Modbus slave involved (“Devices:”
section), and perform one of the four following actions:

right-click on the node and click on “Rename” in the popup menu that appears, or

select the node and click on the node's name, or

select the node and choose “Rename” in the menu whose name matches the node's name, or
use the F2 function key.

After confirming the new name (“Enter” key or click outside the node's name), it will be used to update the menu
bar and the status bar of ABC-LUFP Config Tool. An example is given below. The three red frames shown in this
example show the consequences of the change made.

asc ABC-LUFP Config Tool - CSchneider’ ABC Config Tool\LUFP7 - Tutorial.cfg M=l E3 a8 ABC-LUFP Config Tool
File TeSysUn®l Tools Wiew Help FI|E Mokor Mame 001 Too

DEESS D e X:  F/0BEERT (6 FHSS| 5
ABC-LUFF - Master Mode - LUFP7 (tutorial) ABC—LUFP - Mas
Devices: | Configuration: | Devices:

Fieldbus | Alphabetic | Celzamizze I Fieldbus
-l ABC-LUFP o &BC-LUFP
Epﬁ S_ub-Netwnrk i ISIave address 1 | B pﬁ Sub-Metwork

- ave addiess
T Jl I::ﬁw:é j The address of the slave espsbin

i ggﬂr U n'
[ TeSys U n1 ! [ 27/01/2008 | 1915 ConfigLine @@ I Maotar Mame 001

= pﬁ Sub-Metwork,

] |Motor Mame 001

- J TeSpz U n2

6.11.2. Changing the Address of a Modbus slave

To carry out this operation, select the node which corresponds to the Modbus slave involved (“Devices:”
section), click on the value of the current address (value of the “Slave address” field, in the “Configuration:”
section), then change it.

NOTE: The address of a Modbus slave must be between 1 and 247. The system will not let you add a
value > 247.

A WARNING

USE OF RESERVED MODBUS ADDRESSES

Do not use Modbus addresses 65, 126, or 127 if a gateway’s Modbus slaves will include a Schneider Electric
Adjustable-Speed Drive System device such as an Altistart soft-starter or an Altivar motor drive. The Altistart
and Altivar devices reserve these addresses for other communications, and the use of these addresses in
such a system can have unintended consequences.

Failure to follow this instruction can result in death, serious injury, or equipment damage.
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6. Configuring the Gateway

After confirming the new address (“Enter” key or click outside the data entry field of the address of the Modbus
slave), this will become effective in ABC-LUFP Config Tool, and the values of the “Slave Address” elements of
the queries and responses in the Modbus commands for the selected node will be automatically updated. An
example is given below, but the updating of a single “Slave Address” element is shown:

asc ABC-LUFP Config Tool - C:4Schneider ABC Config Tool,LUFP7 - Tutorial.cfg  [E=] B3
File Slave Address Tools Wiew Help

asc ABC-LUFP Config Tool - C:\Schneider  ABC Config Tool,LUFP7 - Tutorial.cfg  [E=] [E3
File Slave Address Tools Wiew Help

DeEdsd Bt =2RX: e NERERT 7R

M EEIE - T T 1= X

ABC-LUFP - Master Mode - LUFP7? (tutorial)

ABC-LUFP - Master Mode - LUFP7 (tutorial)

Devices: | |Configuration: |
EIE‘ SubrNetwork 2| lphabetic |Eategorized|

=] TeSysUni
d4 e Value 001 |

=] Read Holding Fiegisters J

i S lave Address ue

- Function code Definition of a Constant Byte Yalue, When
tranzmitting the Byte this Yalue wil be sent. ‘When
receiving a Byte ABC will perform a check aginst
this %alue. If the received Bute does not match it

will be discarded.

4« E
| Slave Addiess / [

30/01/2006 | 10:53  ConfigLine @@ 4

Devices: | |Configuration: |
EI'"E‘: Sub-Network - Alphabetic |Eategorized|
=8 —J TeSyz Un'l 1
. =] Read Holdng Registers J Walue  D:010 |
Yalue

Definition of a Constant Byte Value, 'When
tranzrmitting the Byte this Walue wil be ekt 'When
receiving a Byte ABC will perform a checkaginst
this %alue. If the received Bute does not mytch it
¥ | |will be discarded.

4| E
| Slave Addiess [

30/01/2006 | 10:56  Config Line

asc ABC-LUFP Config Tool - C:4Schneidert ABC Config To... [Ei[=] E3

Fle TeSysUn®l Tools Wiew Help

DeEss B s2r XS 08

ABC-LUFP - Master Mode - LUFP? (tutorial)

Devices: | [ Configuration: |
B * E__Lib ﬂ Alphabetic | Categorizedl
_I I Slave addiess 1

LI |Slave address ::|I
[ 3040142006 | 10z

#s5c ABC-LUFP Config Tool - C:\Schneidert ABC Config To... [Hi[=] E3

File TeSysUn®l Tools Yiew Help

MErrEEETR R T

ABC-LUFP - Master Mode - LUFP7? (tutorial)

Devices: | [Configuratior: |

E_’lib-Network ﬂ Alphabetic | Categorizedl
] TeSysUn™ _I =
1 TeSys U n'2 Slave address

TeSyz U '3 =
ch{f " Te" LI |Slave address -

m ]
[TeSys Unl I 30/01/2006 | i

6.11.3. Changing the Name of a Modbus Command or Transaction

To rename a Modbus Command or Transaction, first perform one of the following actions:

¢ right-click on the name of the command itself (e.g. Preset Multiple Regs) and click on “Rename” in the popup

menu that appears, or

¢ select the name of the command and choose “Rename” in its corresponding menu, or
¢ select the name of the command and click inside its name, or
¢ select the name of the command and press the F'2 key.

Then, type the new name of the command, and confirm it (“Enter” key or click outside the name’s field) or
cancel it (“Escape” key). Once confirmed, the new name will become effective in ABC-LUFP Config Tool.
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6. Configuring the Gateway

For Modbus commands, but not Transactions, the type of command is automatically appended at the end of its
new name.

An example is given below:

#8c ABC-LUFP Config Tool - C:\Schneider, ABC Config Tool\LUFPY - Tutorial.cfg asc ABC-LUFP Config Tool - C:\Schneider, ABC Config Tool'\LUFP7 - Tutorial.cfg
File Read Holding Registers  Tools  Wiew Help File Starter Status Register (Read Holding Registers) Tools  Wiew Help
DeEssaimR X @BEAE BT 7 Eca MEEEIEIREEL AL - a1
ABC-LUFP - Master Mode - LUFP7 (tutorial) ABC-LUFP - Master Mode - LUFP7 (tutorial)
Devices: | Configuration: ] Devices, | Configuration ]
- Fisldbus 2| aiphabetic | Categorized | Bl g Fisldbus =] alphabetic | Categorized |
ABC-LUFP - ABC-LUFF
Sy SubNetwark Bl SubMetwark
= TeSps U nl = TeSps U n*
L IBE] S t=rter Status Register (Read Holding Registers) |

|
] Presst Multiple Regs (Z] Preset Multiple Regs

] Transactions 1 (Z1 Transactions 1
] Transactions 2 1 Transactions 2
] TeSys L n? | TT TeSysln'? |

| Read Holding Registers |\, 30/01/200€ | 11:18  ConfigLine @@ | Stater Status Register [Aead Holding Registef] | 30/01/2006 | 11:19  ConfigLine @@ 7

eSys Unl
(C[Starter Status Register

(] Preset Multiple Regs

This renaming function can also be used for the #sc ABC-LUFP Config Tool - C:\Schneider\, ABC Config Tool'LUFP7 - Tutorial.cfg

Queries and Responses of the Modbus Ele_Bequestfor stas (Query) Lools Yew Eep
. . 5 [ % B A =l A
Commands and Transactions, as illustrated by the DEEssBiee X~ I ihl L I |

following example: ABC-LUFP - Master Mode - LUFP7 (tutorial)

Devices: | Configuration: |
Fieldbus 21 Alphabetic | Categorizedl
- ABCLUFP _ _ :
E|ﬂf5 Sub-Mehwork Offline options for fieldbus  Clear j
E-T7 TeSpsUn'l Feconnect time (10ms) 1000
. B[] Read Halding Pegisters H.etrles : 3
e Heques! for : [Query] Timeout time [10msz) 30
[= Status [Fesporse] Trigger byte address 0x05FF
-] Preset Multiple Regs Update mode Cylically
¢ @-[E Starter Command (Query) — Update fime [10ms) an
=1 Response
[Z] Transactions 1 Dffline options for fieldbus
i The action ta take far this tranzaction i the fieldbus goes offline.
== a Transatctlons 2 This option affects the data that is sent out the sub-netwaork.
TeSyz U n'2 ;I
| Request for Status [Qusry] [ 30/01/2006 | 11:37  Configline @@

6.12. Adding and Setting Up a Modbus Command

6.12.1. With the TeSys U Motor Starters

With TeSys U motor starters, the main use of adding a Modbus command allows you to control or monitor
additional registers, without having to change the elements in the default configuration. So, the operation of the
periodic and aperiodic communication services remains the same as for the default configuration, unlike the
operations described in the various parts of chapter 6.9.

Instead of adding a command and fully configuring it, it is a better idea to copy one of the two default commands
for TeSys U motor starters, “Read Holding Registers” (reading/monitoring) or “Preset Multiple Registers”
(writing/controlling), and to paste it into the list of Modbus commands for the appropriate node.
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6. Configuring the Gateway

To copy an already configured Modbus command, select it, then choose “Copy” from the menu whose name
corresponds to the name of the selected command. Keyboard shortcut: “ctr1l c”. Then continue using one of
the two methods shown below:

a) Select the node corresponding to the Modbus slave for which you wish to add this command (e.g. “TeSys U
n°4”), then choose “Paste” from the menu whose name corresponds to the selected node. A new command is
added after all the other configured commands for this node. The whole of its configuration is identical to that
for the previously copied command. Keyboard shortcut: “ctrl V.

b) Select one of the commands for the node involved, then choose “Insert” from the menu whose name
corresponds to the selected command. A new command is added just before the one which is selected. The
whole of its configuration is identical to that for the previously copied command.

As the new Modbus command and the original Modbus command are identical, you will need to make changes
to the fields e nCEMANREn one of the two diagrams below, depending on whether this is the “Preset
Multiple Regs” command or a “Read Holding Registers” command (see chapter 6.9). The correspondence
between the various elements which appear in these tree structures and the standard Modbus terminology is
located to their right:
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Name of the Modbus command
Modbus query I Frame 1
Slave no.

Function no.

No. of the 1st word (MSB / LSB)
Number of words (MSB / LSB)
Number of bytes

...Values of the words (MSB/LSB)...
CRC16 (LSB / MSB)

_Modbus response

Slave no.

Function no.

No. of the 1st word (MSB / LSB)
Number of words (MSB / LSB)
CRC16 (LSB / MSB)

Alphabetic | Categorized | V/

Byte swap No swapping
L Q0002
0x0204
(=] Read Holding Ragntars Name of the Modbus command
S Qe _Modbus query { Frame 1
_f Savsfddes Slave no.

Function no.

No. of the 1st word (MSB / LSB)
Number of words (MSB / LSB)

7 Chackems CRC16 (LSB / MSB)

S Respoes _Modbus response I Frame 1
Sl s Slave no.

Function no.

Number of bytes read

...Values of the words (MSB/LSB)...
CRC16 (LSB / MSB)

Alphabetic l Categorized | w

Byte swap Mo swapping
D ata length 00002
D ata location 0x0004

NOTE: In all cases, the “Query / Slave Address” and “Response / Slave Address” elements are automatically
updated by ABC-LUFP Config Tool according to the node in which the command is located. Their values cannot
be changed by the user. In the same way, the “Query / Function code” and “Response / Function code” fields
depend on the nature of the Modbus command and cannot be changed by the user.

1744087 03/2009 81




6. Configuring the Gateway

The operations to be carried out are similar to changing the default commands. For the “Read Holding Registers”
command, please see chapter 6.9.1, and chapter 6.9.3. For the “Preset Multiple Regs” command, please see
chapter 6.9.2, and chapter 6.9.4.

6.12.2. With a Generic Modbus Slave
In this chapter, we will add and configure Modbus commands differing from the LUFP7 defaults.

Please see Appendix F: Modbus Commands, for a list of the Modbus functions supported by the LUFP7
gateway. If you need to use a command which is not supported by the gateway, you can configure one. A
command of this sort is included in a specific element called “Transactions” or becomes a new Modbus
command in its own right. Please see the next paragraph for further details on this subject.

For our example, we will use an Altistart starter, the ATS48, and a Modbus command recognized both by the
gateway and the ATS48. This is the “Preset Single Register’” command, whose function code is 6 and which
allows you to write the value of a unique output word. This function will be used to periodically write the value of
the ATS48’s CMD command register, located at address W400 (address 400 = 0x0190).

Since the gateway’s default configuration already has 8 Modbus slaves, you will need to delete one of them,
such as the “TeSys U n°2” node, for example, and to add a new node in its place (see chapter 6.7 and chapter
6.8.

NOTE: We strongly advise you not to delete the “TeSys U n°1” node, as it contains the commands
corresponding to the read and write services for a parameter in a Modbus slave.

After creating the new node, we asc ABC-LUFP Config Tool - C:\Schneider', ABC Config Tool'LUFPT - Tutorial.cfg
rename it and assign it Modbus Fil= 4TS48 Tooks Wiew Help
address 10, as shown at right: DZdsd |8 R XSSO BEEFPT RO K|
Devices: | Configuration: |
We then add the “Preset Single jjj? ;'Be'é'_tmp 2| Aphabetic | Categorized |
Register” command by S SubNetwark Slave address 10
choosing “Add Command” from -7 TeSys U nl | |
the “ATS48” menu. % il Slave address
% I?E-'f's .L! n:? ;l The address of the slave
[4T548 [ E1/00/2006 | 1908 Configline @@

a8c Select Command | x|

File Command
D@ X

| 5 | Cormmand Marme:
@ 0:03 FeadHolding Registers
0«06  Prezet Single Register
@ 0:10  Preset Multiple Regs

In the window which appears (shown opposite), select the “0x06 Preset
‘ Single Register” command and choose “Select” from the “File” menu.

Back in the main ABC-LUFP Config Tool window, the “Preset Single
Register” command now appears in the list of Modbus commands for the
“ATS48” node.
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Expand the full tree structure for this command, shown below. The correspondence between the various
elements which appear in this tree structure and the standard Modbus terminology is located to its right.

Name of the Modbus slave
Name of the Modbus command

Modbus query I Frame 1
Slave no.
Function no.
Word no. (MSB / LSB)
Value of the word (MSB / LSB)
CRC16 (LSB / MSB)
== Reipanes Modbus response I Frame 1
[T Stave Addess Slave no.
[T Fonclion cods Function no.
[T Ragitter addhess Word no. (MSB / LSB)
[T Peasst dita Value of the word (MSB / LSB)
[T Chackam CRC16 (LSB / MSB)

These elements can be configured using ABC-LUFP Config Tool, as described in the following chapters.

6.12.2.1. Managing Degraded Modes

PLC processor stopped or on failure

PLC processor response

Outputs:
Software error: outputs reset to default state or hold their present state depending on configuration.
Hardware error: (EEPROM or hardware failure), output state will be indetermined

Inputs: PLC stops responding to inputs in any error state.

Profibus master response

Depending on master configuration:
forces Profibus outputs to 0 and refreshes the inputs,
or holds Profibus outputs in their last position, and refreshes the inputs.

LUFP7 gateway response

If the master forces Profibus outputs to 0 and refreshes the inputs:
all data sent (Write requests) is set to 0,
reading from slaves continues to run normally.

If the master holds Profibus outputs and refreshes the inputs:
all data sent (Write requests) retains its current value,
reading from slaves continues to run normally.

Slave response

Depending of the slave.
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Profibus master stopped or on failure

PLC processor response

The PLC processor provides some error and/or diagnostic objects to the application in case of Profibus
master stop or failure (input/output not valid).

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

Profibus master response

If the Profibus master is stopped (command coming from the application):
the master stops to communicate with the LUFP7 gateway.

If the Profibus master is on failure:
the master stops to communicate with the processor and the LUFP7 gateway.

LUFP7 gateway response

If the master stops to communicate with the gateway, the behavior depends on the fieldbus "Offline options:
Clear: All data sent to the concerned Modbus slave is set to 0.
Freeze: All data sent retains its current value.
No scanning: The query is no longer transmitted.

Slave response

Depending on the slave.

LUFP7 gateways disconnected on Profibus side

PLC response

The PLC processor provides some error and diagnostic objects coming from the Profibus master in case of
a slave disconnection from the application.

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

Profibus master response

The Profibus master provides the processor with some error and diagnostic objects in case of Profibus
slave disconnection.

LUFP7 gateway response

The behavior depends on the fieldbus Offline options:
Clear: All data sent to the concerned Modbus slave is set to 0.
Freeze: All data sent retains its current value.
No scanning:  The query is no longer transmitted.

Slave response

Depending of the slave
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LUFP7 gateways failure

PLC response

The PLC processor provides some error and diagnostic objects coming from the Profibus master in case of
slave failure to the application.

Refer to the PLC user manual to have their description.

This information must be managed in the PLC application.

Profibus master response

The Profibus master provides the processor with some error and diagnostic objects in case of Profibus
slave failure.

LUFP7 gateway response

In case of a failure, the gateway stops to communicate with the Profibus master and the Modbus slaves.

Slave response

Depending on the slave.

LUFP7 gateways disconnected on Modbus side or slave failure

PLC response

The processor gives access to the gateway status word coming from the Profibus master input table and to
the gateway command word coming from the output table.
These 2 words must be managed in the PLC application in order to detect if a Modbus slave is missing.

Profibus master response

The Profibus master must be configured to access the gateway status and command words in order to
provide Modbus diagnostic information.

LUFP7 gateway response

The behavior depends on the different options:
Timeout time, number of Retries, Reconnect time and Offline option for sub-network.

Slave response

In case of a Modbus disconnection, the behavior depends on the slave.

In case of a slave failure, undetermined state which must be managed in the PLC application.
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6.12.2.2. Configuring the Query

Alphabetic ‘ Categorized |

Select the “Query” element from the Modbus command. The Offline options for fieldbus  Clear
various elements of the configuration of the query for this command Reconnect time (10ms) 1000
are shown opposite. The values displayed correspond to the -
default values for any new command. Retries 3
Timeout time [10ms) 100
These elements allow you to configure how the whole command is Trigger byte address 0x05FF
managed, including how degraded modes are managed (number of Undat d Cuclicall
re-transmissions, for example). oo 'T'D - gencan.
Update time (10ms) 100

Each of these elements is described, in order, in the table below. When a unit is assigned to an element, it is
shown in brackets after the name of the element.

Configuration

Description
element
Offline options This element affects the data sent to the Modbus slave, but only in the query to which this
for fieldbus element belongs to, whenever the gateway is disconnected from the Profibus-DP network.

This element takes one of the following three values:

- Clear ............. From now on all data sent to the Modbus slave using this query is set to
0x0000 (resetting of the output data in the gateway’s memory).
- Freeze........... All data sent to the Modbus slave using this query retains its current values

(the output data in the gateway’s memory is frozen).
- NoScanning .. The query is no more transmitted to the Modbus slave by the gateway

Reconnect time
(10ms)

Default value:

If there is no response from the Modbus slave to a query, or following the receipt of an
incorrect response, the gateway uses the “Retries” and “Timeout time (10ms)” elements to
carry out re-transmissions. If the Modbus slave has still not responded correctly following
these re-transmissions, the gateway stop sending it the corresponding query for a period of
time which can be adjusted using “Reconnect time (10ms)”.

Default value: 3

10ms x 1000 =

10s When this period is over, the gateway attempts to restore communication with the Modbus
slave.

Retries This element indicates the number of re-transmissions carried out by the gateway if there is

no response from the Modbus slave to a query, or if the response is incorrect. This re-
transmission process ceases as soon as the gateway gets a correct response within a given
time. If none of the re-transmissions has allowed the gateway to obtain a correct response,
the Modbus slave is deemed to be off-line, but only in relation to the command in question.
The gateway then uses the “Offline options for sub-network” and “Reconnect time (10ms)”
elements and the LED © MopBuUs becomes red. This LED will only revert to a green state if
the Modbus command is answered with a correct response, once the reconnection has
started (see element “Reconnect time (10ms)”).

If the number of re-transmissions is set to 0, the process described above will not be run.

Timeout time
(10ms)

Default value:
10ms x 100 = 1s

This element represents the time that the Modbus slave will wait for a response. If a
response has not reached the gateway within the given time, configured using the “timeout
time (10ms)” element, the gateway proceeds to a re-transmission. This process continues
until it reaches the last re-transmission allowed (see “Retries”), then the gateway declares
the Modbus slave off-line, but only for the command to which the “timeout time (10ms)”
belongs to.
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Configuration

Description
element
Trigger byte This element is only used by the gateway if “Update mode” is set to “Change of state on
address trigger”. In this case, it specifies the address, in the gateway’s output memory (0x0202 to

0x02F3), of an 8-bit counter managed by the Profibus-DP master.

When the value located at this address is changed by the Profibus-DP master but different
from zero, the query configured with a “Change of state on trigger” related to this address is
transmitted to the Modbus slave. So the Profibus-DP master must have access to this
counter in the same way as for the periodic output registers sent to TeSys U motor starters.

In comparison to the “On data change” mode, this mode allows you to send a command on
a specific order from the Profibus-DP master if, for example, the latter is unable to update
all data from of any given query at the same time.

NOTE: In the specific case of the gateway’s default configuration, the “Transactions 1” and
“Transactions 2” personalized command mode for the “TeSys U n°1” node is set to “Change
of state on trigger”. These aperiodic commands are respectively used to read and write the
value of a parameter of one of the Modbus slaves.

The “Trigger byte address” elements of the “Query” elements of these two commands are
configured at addresses 0x021E and 0x021F. These are the “parameter read/write request
counters”. Considered under Profibus-DP, SyCon, and PL7 PRO, these two data are
configured the same way as the other outputs (see chapter 4.2.9) and both correspond to
the %QW4.0.15 output.

To transmit one of these two commands, the Profibus-DP master PLC must first of all
update all of the data to be transmitted on the Modbus network for this command
(addresses 0x0212 to 0x0217 or addresses 0x0218 to 0x021D), then change the value of
the associated counter (address Ox021E or 0x021F). The gateway will then transmit the
query corresponding to the command.

NOTE: The “trigger byte” does not have to be an item of output data updated by the
Profibus-DP master. In fact it is quite possible that it may be an input between 0x0002 and
0x00F3. In this case, the Modbus slave which updates this byte will condition the
exchanges of the command you’re currently configuring.

Update mode

This element is used to specify the transmission mode for the query on the Modbus
network. It takes one of the following four values:

- Cyclically.......cooecviiiieeieeee, Default communication mode. The query is transmitted
periodically on the Modbus network (see “Update time”).
- On data change........cccc......... The gateway transmits the query on the Modbus network

when at least one item of data from this query is changed by the Profibus-DP master.
So this is an aperiodic communication mode. For instance, this is not the case with
the queries associated with “Transactions 1”7 and “Transactions 2” personalized
commands for the “TeSys U n°1” node of the gateway’s default configuration. These
queries are transmitted when at least one of the values of their output data
(addresses 0x0212 to 0x0217 or addresses 0x0218 to 0x0220D) is changed by the
Profibus-DP master. So all data from a single query must be updated by the Profibus-
DP master at the same time. If you are not certain whether your software is able to
update all the output data from a query at the same time, we recommend using
“Change of State on trigger” mode for these two commands.

- Single Shot.......cccccveeviiieeenee This transmission mode only allows a single Modbus
exchange for the whole of the time that the gateway is operating. This exchange
takes place just after the initialization of the gateway.

- Change of state on trigger...... With this aperiodic communication mode, the Modbus
query is sent every time that the Profibus-DP master changes the value of an 8-bit
counter designated by the “Trigger byte address” element. Please see the description
of this element for further information about how to use this communication mode.
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Configuration

Default value:
10ms x 100 = 1s

Description
element
Update time This element is only used by the gateway if “Update mode” is set to “Cyclically”. In this
(10ms) case, it specifies the query’s transmission period on the Modbus network.

Returning to our example employing the ATS48 at address 10, we
will use the configuration shown opposite. The most notable points
of this configuration are:

¢ On disconnection the data is reset on one of the two networks.
e 3 re-transmissions with a 100 ms timeout.
e Periodic communications with a cycle time set to 300 ms.

6.12.2.3. Configuring the Response

Next select the “Response” element from the Modbus command.
The various elements of the configuration of the response for this
command are shown opposite. The values displayed correspond to
the default values for any new command.

These elements allow you to configure a single aspect of managing the command, described below. Each of

them is described, in order, in the table below.

Alphabetic ‘ Categorized |

Dffline options for fieldbus Clear

Reconnect time (10ms) 1000
Retries 3
Timeout time (10ms) 10
Trigger byte address 0=05FF
Update mode Cyclically
Update time [10ms)] 30

&lphabetic | Categorized

Oftline options for sub-network. Clear
Trigger byte Dizabled
Trigger byte address 0«05FF

[
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Configuration
element

Description

Offline options
for sub-network

This element affects the input data sent to the Profibus-DP master, but only for the data

of the Response to which this element belongs to, whenever the Modbus slave does not

answer to the corresponding Query (or upon disconnection from the Modbus sub-network).

This element takes one of the following two values:

- Clear All data sent to the Profibus-DP master for this Response is set to 0x0000
(resetting of the input data in the gateway’s memory).

- Freeze All data sent to the Profibus-DP master for this Response retain their current
values (the input data in the gateway’s memory is frozen).

Trigger byte

This element is used by the gateway to activate the unitary incrementation of an 8-bit
counter in order to notify the Profibus-DP master of the receipt of a new response to the
associated Modbus command. It takes one of the following two values:

- Disabled..........cccoviiiiiiiiis Default configuration. The gateway does not increment any
counter on receipt of the Modbus response.

-Enabled ... Each time that the gateway receives a new response to the
associated Modbus command, it increments the value of an 8-bit counter designated by
the “Trigger byte address” element (see below). If used, this counter allows the Profibus-
DP master, for example, to only consider the response’s corresponding data when this
counter’s value is incremented.

Trigger byte
address

This element is only used by the gateway if the element “Trigger byte” is set to “Enabled”. In
this case, it specifies the address, in the gateway’s input memory (0x0002 to 0xO0F3), of an
8-bit counter managed by the gateway.

When the gateway receives a response to the associated Modbus command, it increments
the value of this counter in a unitary manner (value = value+1). So the Profibus-DP master
must have access to this counter in the same way as for the periodic input registers from
the TeSys U motor starters.

This mode allows the Profibus-DP master to be informed that a new response is available.
This can be useful, for example, if it is possible that the data from two consecutive
responses may be identical.

NOTE: In the specific case of the gateway’s default configuration, the “Trigger byte” element for
responses to the “Transactions 1 and “Transactions 2’ personalized commands of the
“TeSys U n°1” node is set to “Enabled”. Hence, the management of responses to read and
write commands for parameters is event driven.

The “Trigger byte address” elements of the “Response” elements of these two commands
are configured at addresses OxO001E and Ox001F. These are the “parameter read/write
response counters”. Considered under Profibus-DP, SyCon, and PL7 PRO, these two data
are configured the same way as the other inputs (see chapter 4.2.9) and both correspond to
the %IW4.0.15 input.

The Profibus-DP master PLC will be able to detect the receipt of a response from a Modbus
slave by comparing the previous value and the current value of the associated counter
(address 0x001E or 0x001F). If there is a unitary incrementation of this counter, the PLC
may, for example, read all of the data from the response (addresses 0x0013 to 0x0017 or
addresses 0x0018 to 0x001D) and allow the transmission of a new query for reading or
writing the value of a parameter (using a “Trigger byte” for the queries). Contrarily to the
counter one can associate to the queries of any command, a response’s “Trigger byte” is a
true modulo 256 counter, i.e. zero must be managed (... 254, 255,0, 1,2 ...).

In this example using the ATS48, we do not want the response to be event driven. So we will be retaining the
default configuration.
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6.12.2.4. Configuring the Content of the Query Frame

The window shown below is obtained using “Edit Transaction” from the “Query” menu. Unlike the tree structure in
the main ABC-LUFP Config Tool window, this display has the advantage of showing all of the frame’s fields at the
same time as well as their values. The values displayed below correspond to the values assigned by default to the
Modbus command query we have created. The correspondence with the content of the corresponding Modbus
frame has been added underneath this window.

s =l
Eile
Slave Address Function code Reqister address Freset data Checksum

Walue Walue [ ata location Data length Bute swap Errar check type Errar check start byte
=08 0:06 00000 Ox0202 0=0002 Mo swapping CRC 0=0000
Slave no. Function no. m(gg 7{23‘? Value of the word (MSB / LSB) CRC16 (LSB / MSB)

Edit the values which are not greyed out, one after another. There is a description of them below.

The nature of a frame’s fields depends on the Modbus command to which it corresponds. However, a certain
number of these fields are common to all frames, whereas others are common to a number of them. The
description of those shown above is given below, as a part of the example described at the beginning of
chapter 6.12.2.
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Field in the
frame

Size in the
frame

Description

Slave
Address

1 byte

This field cannot be changed by the user and its value is greyed out to inform
him of the fact. ABC-LUFP Config Tool updates the value of this field
automatically using the address of the Modbus slave corresponding to the
current node.

NOTE: This field is common to queries for all Modbus commands.

E.g.: The value of this field is set to the address of the Modbus slave which
corresponds to the “ATS48” node, that is to say to Ox0A.

Function
Code

1 byte

This field cannot be changed by the user and its value is greyed out to inform
him of the fact. ABC-LUFP Config Tool updates the value of this field
automatically using the function code for the corresponding Modbus command.

NOTE: This field is common to queries for all Modbus commands.

E.g.: The value of this field is set to the code for the “Preset Single Register”
command (writing the value of an output word), that is to say 0x06.

Register
Address

2 bytes

Address of an output word, or of a register, in the Modbus slave’s memory. So this
field designates the memory object to which the command relates.

NOTE: This field is common to queries for all Modbus commands whose
purpose is to access one or more locations in the memory of a Modbus slave.
When accessing several memory locations, the “Register” field designates the
address of the first word affected by the command.

E.g.: The value of this field should be changed by entering the address of the
CMD command register, that is to say 400 (0x0190). This value will be
automatically converted to hexadecimal if the user enters it in decimal.

Preset Data

2 bytes

or more for a
block of data

Data Location: Address, in the gateway’s output data memory (0x0202 to
0x02F3), of the item of data to be transmitted in the “Preset Data” field for the
query’s frame.

NOTE: The “Data location” field is used for each frame that allows you to
exchange some data between the Modbus slaves and the Profibus-DP master.
In this case it designates the starting address of the block of data to be
transmitted.

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

The user must use even values for the “Data Location” field (i.e. 514, 516, 518, etc.). The selection of odd data
locations complicates application programming and increases the likelihood of improper Modbus values being

written to or read from the slave devices.

operation may result.
Failure to follow this instruction can result in death, serious injury, or equipment damage.

Depending on the user’s configuration, unintended equipment
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Preset Data
(continued)

Returning to our previous example, the value to be assigned to the ATS48'’s
CMD register should be placed in the gateway’s output data memory area. We
will be using the first free location starting at an even address, that is to say the
one located at 0x0220, with the gateway’s default configuration.

Data length: Length of the block of output data, in the gateway’s memory,
whose values must be transmitted in the “Preset Data” field of the query’s
frame. It is expressed in number of bytes.

NOTE: The “Data length” field is always used together with the “Data location”
field, described above.

E.g.: Since the “Preset Single Register’ command is used to write the value of a
single register (16-bit), the value of the “Data length” field must be set to 2.

See the documentation for each Modbus slave to find out the maximum
amount of 8-bit data which can be placed in “Data” type fields in queries and
responses for this slave. With the ATS48, for instance, it is limited to 30 16-bit
words (Data length field limited to < 60).

Field in the
frame

Size in the
frame

Description

Preset Data
(continued)

Byte swap: Specifies whether the output data bytes to be transmitted to the
Modbus slave must be swapped before being placed in the Modbus frame or
not. The three possible values are as follows:

- No swapping ....... Default configuration. The data is sent in the same order as
they appear in the gateway’s memory. This is the case which must be used
by default, because for an item of 16-bit data, the most significant byte is
placed first in the Modbus frame and is always written into the gateway’s
memory by a Profibus-DP master with the most significant byte first.

- Swap 2 bytes....... The bytes to be transmitted are swapped two by two.

- Swap 4 bytes....... The bytes to be transmitted are swapped four by four. This is
rarely used, as it only relates to 32-bit data. The principle is similar to that of the
previous case, “Swap 2 bytes”.

E.g.: We will be using the “No swapping” value, because the two bytes of the
value to be written into the ATS48’'s CMD register, as transmitted by the
TSX PBY 100 coupler, are placed into the gateway’s memory in most
significant / least significant order.

Checksum

2 bytes

Error check type: Type of error check for the frame.

-CRC....ccovvveeee Default method.
This is the method adopted for the Modbus RTU protocol. It cannot be changed.

Error check start byte: Indicates the number of the byte, in the frame, from
which the calculation of the “checksum” should begin. The first byte in each
frame carries the number 0.

NOTE: The calculation of a frame’s checksum should always begin with the
first byte. Do not change the error check start byte from its default of zero. A
non-zero value will result in an incorrect CRC, and all Modbus communications
wil return an error.
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6.12.2.5. Configuring the Content of the Response Frame

The window shown below is obtained using “Edit Transaction” from the “Response” menu. The values shown in
it correspond to the values assigned by default to the Modbus command response we have created. The
correspondence with the content of the corresponding Modbus frame has been added underneath this window.

aec M=
Eile
Slave Address Function code Reqister address Preset data Checksurm
Walue Walue Drata location Drata length Buyte swap Errar check type Error check start byte
(Ol 006 00000 00002 0w0002 Mo swapping CRC 0000

Word number

Slave no. Function no. (MSB / LSB)

Value of the word (MSB / LSB) CRC16 (LSB / MSB)

Edit the values which are not greyed out, one after another.
There is a description of them below, but also see the previous chapter, as the nature of the content of response
frames is very similar to that of the fields in Modbus query frames.

NOTE: If the value of a field from the response of a Modbus slave is different from that configured via ABC-LUFP
Config Tool, the response will be rejected by the gateway. It will then proceed to a re-transmission of the query,
provided that at least one re-transmission has been configured for this command (see chapter 6.12.2.2).
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Field in the Size in the e
Description
frame frame
Slave Address 1 byte Identical to that of the query’s “Slave Address” field.
Function 1 byte Identical to that of the query’s “Function” field.
Code
Register 2 bytes Identical to that of the query’s “Register” field, since the Modbus response of
Address any “Preset Single Register” command is an echo to the corresponding query.
Here you should also enter the address of the memory object to which the
command relates.
If receiving an exception code, see ().
Preset Data 2 bytes Data Location: Address, in the gateway’s input data memory (0x0002 to
or more for a | 0XO0F3), of the item of data received in the “Preset Data” field for the
block of data | response’s frame.

NOTE Check that the data is located at even addresses in order to align the
Modbus data (in 16-bit format) on the %IW4.0.x inputs of the Profibus-DP coupler.
E.g.: The value sent back as an echo to the command must be placed in the
gateway’s input data memory area. We shall use the first two free bytes following
the input data of the default configuration, i.e. addresses 0x0020-0x0021.

If receiving an exception code, see (*).

A WARNING

RISK OF UNINTENDED EQUIPMENT OPERATION

The user must use even values for the “Data Location” field (i.e. 2, 4, 6, etc.). The selection of odd data
locations complicates application programming and increases the likelihood of improper Modbus values being

written to or read from the slave devices.

operation may result.
Failure to follow this instruction can result in death, serious injury, or equipment damage.

Depending on the user’s configuration, unintended equipment

Data length: Length of the block of input data received in the “Preset Data”
field of the response frame. It is expressed in number of bytes.

E.g.: The value of the “Data length” field must be set to 2.

Byte swap: Identical to that of the query’s “Byte swap” field.

E.g.: We will also be using the “No swapping” value, for the same reasons as
with the query.

Checksum

2 bytes

Error check type: Identical to that of the query’s “Error check type” field.

Error check start byte: Identical to that of the query’s “Error check start bype” field.

NOTE: These two fields cannot be changed by the user and their values are
greyed out to reflect this. ABC-LUFP Config Tool updates the values of these
fields automatically using those of the query’s “Error check type” and “Error
check start byte” fields.

(*) If receiving an exception code, the gateway re-transmits the request according to the number of retries that has
been defined. Then, it will disconnect the slave.
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6.12.3. Adding a Special Modbus Command

Apart from the standard Modbus commands covered in the previous chapter, it is possible to create two types of
special Modbus commands: Modbus commands using the same template as standard commands and Modbus
commands whose nature and frame content can be completely changed by the user.

6.12.3.1. Modbus Commands Based on Standard Commands

You create a command of this type from the “Select Command” window (see chapter 6.12.2), by choosing “Add
Command” from the “Command” menu. The window shown below appears. It shows the structure of the future
command’s query and response frames, which will then be added to the list of available Modbus commands.
This structure includes the standard elements, that is to say the “Slave Address”, “Function” and “Checksum”
fields, described in previous chapters.

a5 Command Editor [ _|O]
File  Colurnn
Command Mame: INew Command Command D ID:-L-i‘-. [~ Allow Broadeasting

Qe 1 2 3 4

DizplayMarme  Slave Address Function Code Data Checksum
ObjectType Byte Byte Data Checksum

Walue [Slavesddress] D RED] RED]

Responsze 1 2 3 4

DizplayMame  Slave Address Function Code Data Checksum
ObjectType Byte Byte Data Checksum

Walue [Slavedddress] 1D ser Depend

Please see chapter 2.12 Command editor in the ABC-LUFP Config Tool user manual, entitled AnyBus
Communicator — User Manual for further information about creating standard Modbus commands.

6.12.3.2. User-Customizable Modbus Commands

In ABC-LUFP Config Tool, these commands are known as “Transactions”. Unlike in the previous examples
where many of the variables were fixed by the Modbus command selected, the whole structure of the query and
response frames associated with these transactions is dictated by data in the gateway’s memory. These data
fields in the gateway’s memory may contain constant and ranged values in Byte, Word or DWord format and a
final “Checksum” field.

(See Query’s table for details)

All of the data contained in the query and response “Data” and “Variable Data” fields of a “Transactions”
command are managed by the Profibus-DP master, including the “Slave address” and “Function” fields if these
are placed in a “Data” field. For instance, this allows you to manage all of the Modbus frame fields from the
Profibus-DP master if all of the query and response fields of a “Transactions” element (excluding “Checksum”)
are “Data” type fields, or “Variable Data” type fields for data with a variable data size (e.g. the Response to a
Query used to read a variable number of registers); see chapter 6.12.3.3 for a description.
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A WARNING

MORE THAN ONE “DATA” FIELD IN A MODBUS FRAME

Do not use more than one “Data” field per Modbus frame. Multiple “Data” fields in a single Modbus frame
may not be executed in the proper order by the gateway, leading to unintended consequences.

It is preferable for the master to set this data as only one “Data” field, even if this means that in-between
constants would become part of this “Data”, and thus be exchanged with the master.

Concerning “Variable Data”, there can be only one such field in any Modbus frame (Query or Response).
Thus, the “Add Variable Data” command of ABC-LUFP Config Tool will be disabled if the current frame
already includes a “Variable Data” field.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Constants in Byte, Word or DWord format place the values of these constants in Modbus query frames
(constants in “Query” elements) or by comparing them to the values located in the Modbus responses (constants
in “Response” elements). These comparisons are used to accept (identical values) or reject (different values) the
Modbus responses in the same way as for standard Modbus commands. The Profibus-DP master does not have
access to these constants. They are mainly used to replace fields such as “Slave address,” “Function,” “Starting
Address,” etc.

Please refer to the section on “Produce/Consume Menu” in chapter 5.4.2 Transaction and in chapter 5.5 Frame
objects in the ABC-LUFP Config Tool user manual, entitted AnyBus Communicator — User Manual for further
information about how to handle “Transaction” type commands.

The LUFP7 gateway’s default configuration includes two “Transaction” commands. These are aperiodic
commands used for reading and writing the value of a Modbus slave parameter (necessarily a TeSys U motor
starter with the default configuration). They are configured solely for the “TeSys U n°1” node, as the address of
the slave is controlled by the Profibus-DP master via the first byte of the “Data” field, which corresponds to the
“Slave Address” field in standard Modbus commands. This allows the Profibus-DP master to send this command
to all of the Modbus slaves, slave by slave, through the first byte of the “Data” field. The remaining fields of the
frames used by these two commands are also placed in the same “Data” field. So the Profibus-DP master has
access to all of the content of the frames in these two commands.

6.12.3.3. Using “Variable Data” Fields in Transactions

A “Variable Data” field is similar to a “Data” field, but has no predefined length. Instead, a length character (i.e. a
number of bytes) or an end character is used to indicate the significant length of the data field. Each “Variable
Data” field is also protected with a “Maximum Data Length” that prevents any overflow when there is no “end
character” where one is expected, or when the “length character” is too high.

Variable Data (w. End Character) Variable Data (w. Length Character)
A A

I At Sl T A L Lk | —
Data 0x00 0xXX Data

\ ____________________ / ) P —— | Jj
Y Y

Variable Length Data 0xXX bytes of Data
End Character «— L— Length Character

The end / length character of any “Variable Data” located in the Queries of Transactions must be supplied by the
Profibus-DP master because it is the producer of this data.
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The end / length character of any “Variable Data” located in the Responses of Transactions is generally
produced by the LUFP7 gateway, not by a Modbus slave! But the Response of the Read Holding Registers
(Modbus command 0x03) is an exception to this rule, because its “Byte count” field can be used as the length
character (refer to the examples given at the end of the current chapter).

INOTE: Only one “Variable Data” field is allowed in any Query or Response of a Transaction)

The following table describes the properties of any “Variable Data” field:

Property Notes

Byte swap As for the standard “Data” field. As a reminder, the three possible values are as follows:

. No swapping: Default configuration for a Profibus-DP master. The data is sent
in the same order as it appears in the gateway’s memory.
This is the case which must be used by default.

. Swap 2 bytes: The bytes to be transmitted are swapped two by two.

o Swap 4 bytes: The bytes to be transmitted are swapped four by four.

Data location For a Query: Starting address, in the gateway's output data memory (0x0202 to
0x02F3), of the data sent by the Profibus-DP master and destined to the Modbus slave.
This data is directly inserted in the Query frame, at the position of the current “Variable
Data” field.

For a Response: Starting address, in the gateway’s input data memory (0x0002 to
0x00F3), of the data sent by the Modbus slave and destined to the Profibus-DP master.

This data is directly retrieved from the Query frame, at the position of the current
“Variable Data” field.

NOTE: In both cases, the end / length character (if actually used) is part of the data;
thus, it can also be found in the input / output data memory of the gateway.

End Character Value | This property is only used if “Object Delimiter’ is set to “End Character’ or “End
Character visible”. It is used to mark the end of the data. Of course, this specific
character must be forbidden inside the data.

Thus, for example, it is common practice to end text strings with a “zero” character
because 0x00 cannot be used in written text; this is known as the ASCIZ
representation. E.g. the string “ABC” becomes the string { 0x41 , 0x42 , 0x43 , 0x00 } in
ASCIZ.

Fill un-used Bytes This property is only used for “Variable Data” located in the Responses of Transactions
because the “Variable Data” located in the Queries is only updated by the master.
Only two choices are available for this property:

o Disabled: Unused data (i.e. data located after the last character or beyond the end
character) is not updated in any way; it keeps the current value.

e Enabled: Unused data bytes are filled with the value set in “Filler Value”. For
example, if the “Filler Value” is equal to OxFF, then all data located after the last
character or beyond the end character is set to OxFF.

Filler Value If “Fill un-used Bytes” is set to “Enabled” for the “Variable Data” of a Response, then
this value is copied into each byte located after the last character or beyond the end
character.

Maximum Data The combination of “Data location” and “Maximum Data length” properties

Length determines the input / output memory used to exchange data between the Profibus-

DP master and the Modbus slave, exactly like the “Data Location” and the “Data
length” properties of the Standard “Data” fields.

NOTE: This maximum length must include the “end character” or the “length character”
if any one of these characters is used (see “Object Delimiter”, below). When used, this
character is always present in the input / output memory, even if it is not exchanged
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with the Modbus slave (i.e. if the optional “visible” item has not been chosen).

Object Delimiter

This property is critical because it dictates the method used to sort out useful data
from the whole input / output data allocated for the “Variable Data”. There are five
possibilities:

Length Character: The first byte in the input / output memory represents the
length of the significant data (length character excluded). This character is not
located in the Modbus Query or Response; it is either produced by the gateway
(based upon the length of the Modbus Response), or by the Profibus-DP master
(who alone updates the output data).

Length Character visible: Same as “Length Character”, but this character
becomes part of the Modbus Query or Response; it is either produced by the
Modbus slave (in the Response) or by the Profibus-DP master (in the Query).
End Character: The significant data ends on the first occurrence of the “End
Character Value”. This character is not located in the Modbus Query or
Response; it is either produced by the gateway (based upon the length of the
Modbus Response), or by the Profibus-DP master (who alone updates the
output data).

End Character visible: Same as “End Character”, but this character becomes
part of the Modbus Query or Response; it is either produced by the Modbus
slave (in the Response) or by the Profibus-DP master (in the Query).

No Character: This option is reserved for Responses only. With “No Character”,
upon receiving a response that contains some “Variable Data”, the gateway
simply copies the data from the frame to its input memory. Hence, the Profibus-
DP master cannot determine the real length of the significant data (i.e. the data
that has been updated).
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Example 1:

Configuration of the communications between a LUFP7 gateway and only one Modbus slave (a TeSys U motor
starter located at address 1 on the Modbus sub-network, and named “TeSys U n°1”):

The first two bytes of the input memory (0x0000-0x0001) and the first two bytes of the output memory
(0x0200-0x0201) of the gateway are reserved for the gateway initialization and diagnostics (see chapter 5),
but in the “Diagnostic and Control” mode (“Control/Status Word = Enabled but no startup lock” for the “ABC-
LUFP” element).

1 “Read Holding Registers” command (FC 0x03): Periodic command (“Update mode = Cyclically” and
“Update time (10ms) = 30” for the Query) used to get the status of the TeSys U motor starter (“Starting
register address = 0x01C7 = 455” and “Number of registers = 0x0001” in the Query; “Byte count = 0x02” in
the Response); the value of this status is transferred to addresses 0x0002-0x0003 of the input memory of
the gateway (“Data length = 0x0002” and “Data location = 0x0002” for the “Data” of the “Response”).

1 “Preset Multiple Regs” command (FC 0x10): Periodic command (“Update mode = Cyclically” and “Update
time (10ms) = 30” for the Query) used to set the command of the TeSys U motor starter (“Starting register
address = 0x02C0 = 704", “Number of registers = 0x0001”, and “Byte Count = 0x02” in the Query; but also
“Starting register address = 0x02C0 = 704” and “Number of registers = 0x0001” in the Response); the value
of this command is transferred to addresses 0x0202-0x0203 of the output memory of the gateway (“Data
length = 0x0002” and “Data location = 0x0202” for the “Data” of the “Query”).

1 “Transactions” command: Periodic command (“Update mode = Cyclically” and “Update time (10ms) = 100”
for the Query) used to get from one to five status registers (exact number in 0x0204-0x0205) from the
TeSys U motor starter (starting at register 455 / 0x01C7); the value of these registers is transferred to
addresses 0x0006-0x000F of the input memory of the gateway (length of 2, 4, 6, 8, or 10 bytes, depending
on the number of registers actually read, for a maximum of 10 bytes). The contents of this command is
detailed below because our example focuses on it:

o The Query is made of the following fields, in this order:
= 1 “Byte, Constant” field, renamed as “Address”: 0x01 (address of the Modbus slave).

= 1 “Byte, Constant” field, renamed as “Function code”: 0x03 (function code of a “Read Holding
Registers” command).

= 1 “Word, Constant” field, renamed as “Register Address”: 0x01C7 (to emulate the “Starting register
address’” field of the FC 0x03).

= 1 “Data” field, with “Data length = 0x0002” and “Data location = 0x0204” (to replace the “Number of
registers” field of the FC 0x03); the Profibus-DP master uses this output data field to set the number of
status registers (from 1 to 5) he wants to read from the TeSys U slave.

= 1 “Checksum” field (mandatory: CRC at 0x0000).

o The Response is made of the following fields, in this order:
= 1 “Byte, Constant” field, renamed as “Address”: 0x01 (address of the Modbus slave).

= 1 “Byte, Constant” field, renamed as “Function code”: 0x03 (function code of a “Read Holding
Registers” command).

= 1 “Byte, Limits” field, renamed as “Byte count’, and with “Minimum Value = 0x02” and “Maximum
Value = 0x0A” (to emulate the “Byte count” field of the FC 0x03); these limits restrict the Response for
reading from 1 to 5 registers (2 to 10 bytes).

= 1 “Variable Data” field that replaces the standard “Data” field generally used for the FC 0x03; its
properties are set as follows:

e “Byte swap = No Swapping”............. The default case for a Profibus-DP master.

e “Data location = 0x0005” .................. The data begins at 0x0005 with the “Length Character” (see
below); thus, the significant data really begins at 0x0006 (this
aligns the 16-bit data on even memory addresses).

e “End Character Value = 0x00".......... Not used here.

e “Fill un-used Bytes = Enabled” ......... In this example, the not-up-to-date input data read from the
TeSys U slave will be set to OxFF (the “Filler Value”).
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e “Filler Value = OxFF”

e “Maximum Data length = 0x000B” ....

e “Object Delimiter = Length Character” ...

The value copied into the not-updated data retrieved from the
Response frame, i.e. for data located beyond the last
character, as indicated by the “Length Character”.

A maximum of 11 bytes must be accepted and allocated in
the input memory (from 0x0005 to OxO000F); the first byte is
the “Length Character’ and the other ten bytes are the
significant data, retrieved from the frame of the Response
sent by the Modbus slave.

This mode states that the first input data byte (here, 0x0005)
is the length of the significant data (0x0005 excluded); it also
states that, as a not “visible” character, this byte is not
located in the frame of the Response, but evaluated by the
gateway, depending on the real length of the Response
frame.

= 1 “Checksum” field (mandatory: CRC at 0x0000).

With this configuration, the contents of the gateway memory is as follows:

Input Memory (16 bytes)

Output Memory (6 bytes)

0x0000-0x0001

Gateway: Status Word

0x0200-0x0201 Gateway: Control Word

0x0002-0x0003

TeSys U: Status Register (455)

0x0202-0x0203 TeSys U: Command Register (704)

0x0004

Spare / Not used

0x0204-0x0205

Number of registers to read (1-5)

0x0005
0x0006-0x0007
0x0008-0x0009
0x000A-0x000B
0x000C-0x000D
0x000E-0x000F

Significant Data length

1st status register (455)
2nd status register (456)
3rd status register (457)
4th status register (458)
5th status register (459)

Use your Profibus-DP configuration tool to resize the 1/0O data exchanged between the master (TSX PBY 100)

and the LUFP7 gateway; use an “INPUT:

( 3 word)” module.

16 Byte (

8 word)” module and an “OUTPUT: 6 Byte

Under PL7 PRO, for a TSX PBY 100 coupler inserted into the slot #2 of a TSX Premium PLC, these /O translate
into the following:

Inputs (8 words) Outputs (3 words)
%IW2.0 Gateway: Status Word %QW2.0 Gateway: Control Word
%IW2.0.1 TeSys U: Status Register (455) %QW2.0.1 TeSys U: Command Register (704)
%IW2.0.2 Significant Data length (bits 0-7) %QW2.0.2 Number of registers to read (1-5)
%IW2.0.3 1st status register (455)
%IW2.0.4 2nd status register (456)
%IW2.0.5 3rd status register (457)
%IW2.0.6 4th status register (458)
%IW2.0.7 5th status register (459)
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6. Configuring the Gateway

For a motor starter commanded into RUN mode (%QW2.0.1 = 0x0001), its status can be read in %IW2.0.1
(0x0043), but also from %IW2.0.3 to %IW2.0.7, depending on the number of registers actually read (%QW2.0.2
= 0x0001 to 0x0005):

Resulting Value of %QW2.0.2

Inputs 0x0001 0x0002 0x0003 0x0004 0x0005
%IW2.0.2 Oxee02 Oxee04 Oxee06 Oxee08 Oxee0A
%IW2.0.3 0x0043] 0x0043 0x0043 0x0043 0x0043
%IW2.0.4 OxFFFF 0x0000 0x0000 0x0000 0x0000
%IW2.0.5 OxFFFF OxFFFF (0x000D)] 0x000D 0x000D
%IW2.0.6 OxFFFF OxFFFF OxFFFF 10x0001| 0x0001
%IW2.0.7 OxFFFF OxFFFF OxFFFF OxFFFF 0x0000

Please note that the gateway sets to OxFF (the “Filler Value”) any byte located beyond the last significant byte.

Example 2:
The configuration described in Example 1 is also used here, with the two following exceptions:

¢ In the “Variable Data”, the “Byte, Limits”, renamed as “Byte count’, and with “Minimum Value = 0x02” and
“Maximum Value = 0x0A”; this field is removed from the Response because it is now included in the data
retrieved from the frame of the Response and copied into the input memory of the gateway (look at the
values of %IW2.0.2 / 0x0005 to get convinced of this fact)

e In the “Variable Data”, the “Object Delimiter = Length Character” becomes “Object Delimiter = Length
Character visible”; this instructs the gateway to retrieve the “length character” (1 byte) from the Response
frame of the Modbus slave instead of evaluating it with the Response frame's remaining length.

As these two modifications mutually compensate one another in the specific case of a “Read Holding
Register” command, the results described at the end of Example 1 also apply here.

6.13. Configuring the General Characteristics of the Gateway

This operation relates to the gateway’s general characteristics (“Fieldbus” =g Fieldbus &
to “Sub-Network” elements), whereas the previous chapters described the W Startht :
configuration of the Modbus slaves (elements located under the “Sub- y Fieldbus specific e
Network” element). w Endini w
& 2BCLUFP &
The “Fieldbus” element describes the upstream network, that is to say the - Wl Sub-Network y
Profibus-DP network in the case of the LUFP7 gateway. &7 TeSysUn'l 1A
The “ABC-LUFP” and “Sub-Network” elements describe the downstream -y Tesysdin2 g
network, that is to say the Modbus RTU network in the case of the LUFP7 sl Ul b
gateway, and allow you to identify the software version in the gateway. : % Egizﬂ :g 2 H
The configuration of these three elements, plus the commands they give #-7] TeSpsUn'e :
access to, are described in the next three chapters. #- ] TeSysUn'7 e
¥ TeSpsUn'g 8

6.13.1. “Fieldbus” Element

Below this element there is a list of the mailboxes configured by default. These elements are not described here,
as they are only designed for the internal management of the gateway. These mailboxes can neither be changed
nor deleted. Both their number and their nature depend on the type of upstream network.
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6. Configuring the Gateway

When the “Fieldbus” element is selected, you can select the Configuration:

type of upstream network: “Profibus-DP” with the LUFP7 Alphabetic | Cateqarized

gateway. Fieldbus Tope Profibus-DP
If your PC is connected to the gateway using the PowerSuite bigs-[)
cable and you are using ABC-LUFP Config Tool in “on-line” FIPVII?S et
mode when ABC-LUFP Config Tool starts up, the type of Modhus BTL

upstream network will be automatically detected.

The only command accessible from the “Fieldbus” menu is “Restore Default Mailboxes”. The usage of this
command is recommended if you inadvertently inserted a user-defined Mailbox under the “Fieldbus” device. As
Mailboxes are not meant to be used with the LUFP7 gateway, only the Default Mailboxes should be set under
the “Fieldbus” device, in the following order:

e StartInit

o Fieldbus specific

e Endinit
Should any other Mailbox also appear in this list,
please perform the “Restore Default Mailboxes”
command. Then, confirm the operation by & This operation will delete the user-defined mailboxes, do You want o continue?

clicking on the “Yes” button in the confirmation /
warning window that appears.

] w |

6.13.2. “ABC LUFP” Element

The sole command accessible from the “ABC-LUFP” menu is “Disconnect” (or “Connect” if you are in “off-line”
mode); please refer to chapter 6.3, for details about “on-line” and “off-line” modes.

In the configuration of the LUFP7 gateway’s “ABC-LUFP” element, the “Physical Interface” and the “Protocol Mode”
properties must not be changed. Their value, respectively, must always be set to “Serial” and “Master Mode”.
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Configuration: | Configuration: |

Alphabetic | Cateqarized Alphabetic | Categaorized

Cantrol/Status 'Ward Enabled but no startup lock. =

Module Feset Enabled

Physical Interface :Enabled but no ztartup
Digabled

PIOtDCOI MDEIE TeT e =TT Te e,

Receive Counter Location | 0x0000

Statiztics Dizabled

Tranzmit Counter Location | 0x0000

Contral/Status Ward
Module Reset
Phyzical Interface
Protocol kMode

Enabled but no startup lack

||:| IC| Iv:i_

Receive Counter Location
Statizticz Dizabled
Traremit Counter Location  Ox0000

Configuration: | | Configuration: |
Alphabetic | Categarized Alphabetic | Categorized

Control/Status Word Enabled but no startup lock Control/Status Wwiord Enabled but no startup lock
Module Feset Dizabled Module Reset Dizabled

Physical Interface Serial
Protacol Mode

Feceive Counter Location

Phyzical Interface Serial

(0000

Statiztics Dizabled Statiztics FIPI0ME Gat

Tranzmit Counter Location | 0x0000 Tramzmit Counter Location Sommoo Feway

Configuration: | Configuration: |
Alphabetic | Categarized Alphabetic | Categorized

Cantral/Status Ward Enabled but no startup lock ContralStatus \Ward Enabled but no startup lack
Module Fezet Dizabled Module Reset Dizabled

Phusical Interface Sernal Phyzical Interface Sernal

Protocol Maode Master Mode Protocal Mode Master Mode

Receive Counter Location  0x0000 Receive Counter Location gEEEI

Statistics isahled Statistice Dizabled

D
Enable Receive Counter
Enable Tranzmit Counter
Enable Tranzmit/Aeceive Counte

Tranzmit Counter Location

Tranzmit Counter Location US|

These seven properties allow you to configure some of the gateway’s system aspects:

o  Control/Status Word: The three possibilities offered for this property are described in chapter 5 .
e Module Reset: By default, this property prevents the gateway from reinitializing itself when there is an
internal operation problem. Changing this option is mainly intended for “laboratory” type use.

e Physical Interface: The only possibility offered by this property shows that the physical interface of the
downstream network of the gateway (Modbus) is a serial link.

e  Protocol Mode: This property should not be changed, because it indicates the type of protocol used on the
downstream network of the gateway. With the LUFP7 gateway, “Master Mode” must be

selected. The other possibilities available are reserved for other products from the same
family as this gateway.

o  Statistics: This property dictates the presence or absence of the two Receive and Transmit Counters in
the input memory of the gateway (see below). The four possibilities are:
» Disabled: The two “Receive Counter Location” and “Transmit Counter Location” properties are ignored.
» Enable Receive Counter: Only the “Receive Counter Location” property is used by the gateway.
* Enable Transmit Counter: Only the “Transmit Counter Location” property is used by the gateway.

* Enable Transmit/Receive Counter: Both the “Receive Counter Location” and “Transmit
Counter Location” properties are used by the gateway.
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6. Configuring the Gateway

Receive Counter Location: This property is only used by the gateway if “Statistics = Enable Receive

Transmit Counter Location:

Counter” or “Statistics = Enable Transmit/Receive Counter”. It represents the
1-byte input memory address (from 0x0000 to 0xO0F3) where the Modbus
Responses counter is copied into. As any other used input memory data, this
byte will increase the size of data exchanged with the Profibus-DP master.
This is a modulo 256 counter (i.e. it starts over at 0 once it goes past 255)
which is updated each time a Modbus frame is received by the gateway.

This property is only used by the gateway if “Statistics = Enable Transmit
Counter” or “Statistics = Enable Transmit/Receive Counter”. It represents the
1-byte input memory address (from 0x0000 to 0x00F3) where the Modbus
Queries counter is copied into. As any other used input memory data, this
byte will increase the size of data exchanged with the Profibus-DP master.
This is a modulo 256 counter (i.e. it starts over at 0 once it goes past 255)
which is updated each time a Modbus frame is emitted by the gateway,
retries included.

Finally, a useful command from the “Help” menu will allow you to check the software versions of the LUFP7
gateway (the “ABC-LUFP” element), but only in “on-line” mode; of course, it also shows the version of the ABC-
LUFP Config Tool.

To get this information, execute the “About...” command of
the “Help” menu. An example in “on-line” mode is given
here:

In “off-line” mode, all versions and information from the
“Sub-Network” and “Fieldbus” categories are replaced with
“Unknown” since they could not be obtained from an
existing and connected gateway.

The “http://lwww.hms.se/abc_lufp.shtml” text is an
hypertext link. By clicking on it, you are directly redirected
to the Schneider Electric's Web page dedicated to the
ABC-LUFP gateways.

This page features many downloadable items related to the

family of LUFPe gateways, including the latest version of
ABC-LUFP Config Tool.

6.13.3. “Sub-Network” Element

The five commands accessible from the “Sub-Network” menu are:
- “Paste”: Appends a copy of the last copied node (after a “Copy” % Fieldbus
command on an existing node), or a replica of the cut node (after a “Cut” | i~

command), to the list of nodes of the “Sub-Network” element. This E‘ﬂﬂw |
command is only available if a node has been previously copied or cut, L mSuh_Netwkmmmr

and only if the 8 nodes limit has not been reached yet.

- “Sub-Network Monitor”: Allows you to view the correspondence between
the data from Modbus commands and the content of the gateway’s
memory. Examples of how to use this command are shown in

chapters 6.9.3, 6.9.4 and 6.10.

ABC-LUFP
Complete Yersion 1.51

ABC-LUFP Config Tool

Version 202  [Revision 9]
= 2001-2005 HMS Industrial Netwarks

Al rights rezerved

Sub-Network

ABC-LUFP firmware version 20

Sub Network Type Serial
Pratacol Type Master Mode

Fieldbus

Fieldbus Type Profibus-DF
Sefrial number A043E2
Module S Yersion 1.20
Bootloader Yersion 1.23

For additional Information and Updates, visit the Yendors ‘Website at:
http://www_hms_selabe_lufp_shtml

Devices:

% ABC-LLFP

] TeSw

TeSy  AddNode

TeSy  Add Broadcaster
TeSy  Load Mode

TeSy  Sub-hletwork Status. ..
-] TeSyeUns

RERE
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6. Configuring the Gateway

- “Add Node”: Allows you to add a new node on the downstream Modbus network. Each node corresponds to a
different Modbus slave. This command is not available if there are already 8 Modbus slaves, which is the case
with the gateway’s default configuration.

- “Add Broadcaster”: Allows you to add a broadcaster node (see chapter 6.14).

- “Load Node”: Allows you to add a pre-configured node on the downstream Modbus network. The configuration
for this node is contained in an XML file (see the section on “Importing/Exporting a Modbus slave configuration”
in chapter 6.8). This command is not available if there are already 8 Modbus slaves, which is the case with the
gateway’s default configuration.

- “Sub-Network ~ Status...”> In  “on-line” mode (see a8 Sub Network Status
chapter 6.13.2), this command displays a window
summarizing the values of the gateway’s error counters. Retrarsmission Error 0:B4
These counters are also used by the gateway to update the Single Nods Missing 000
. « . Multiple Modes Miszing =00
value of its status word (see chapter 5.2.2). The “Update Overn 00
button allows you to refresh the values of these counters. Other Erar 000

When you run this command in “off-line” mode, all of the
values displayed are replaced by the word “Unknown” to
show that they cannot be read on the gateway. The
“Update” button then becomes inaccessible.

Jpdate |

NOTE: The “Sub Network Status” window may be useful to detect problems on the Modbus sub-network. So, if the
number of retransmission errors increases upon using the “Update” button, this denotes the absence of one or more
slaves, Modbus cabling or speed problems, or invalid Commands and/or Transactions. Since retransmission errors
tend to lower the general performances of the Modbus communications, you should undertake actions to prevent these
retransmission errors from increasing!

When the “Sub-Network” element is selected, you have access to all of the options allowing you to configure the
gateway’s communication protocol format on the Modbus network. The various settings you can make are
described below. All of the Modbus slaves present must support this configuration and be configured
appropriately.

- Bitrate (bits/s): The gateway CorauiEn |
supports a limited number of Alphabetic | Categorized | Configuratior:
communication speeds. Birate (bits/s] - Alphabetic | Categorized
Choose the speed that suits Databits  [1200 Bivrate (bits/s] 19200
your Modbus network. Parity iggg Data bits g
. . . Physical standard | geny Parity More
- Data bits: 8 bits (required). Stop bits
- Parity: Choose the parity
according to the format Gl i i |
chosen for communications Alphabetic | Categorized |

Configuration;

on your Modbus network. Bitrate [bits/s] :
Drata bitz Alphabetic Calegorizedl

- Physi.cal standard: RS485 Pa'it.'lr' i Bitrate [hits/s) 19200
(reqUIred). Physical standard S 4 Diata hits a

. . Stop bits ! Parity Mone
- Stop bits: 1 or 2 bits. Physical standard  R5485

St P itz

13200

Configuration:
Aphabetic: | Categorized I

Bitrate (bitz/=] 19200
Data bits a8

faci Mone 7]
Physical standard g k
Stop bits Odd

Ewen
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6.14. Adding a Broadcaster Node

A broadcaster node does not correspond to any Modbus slave in particular, as it applies to all Modbus slaves.
All the commands which will be configured for this node will be transmitted with the “Slave Address” field set to
0x00. This means that all of the slaves will run the command, but that none of them will respond to it.

To add a broadcaster node, select “Sub-Network”, then choose “Add =¥ SubMetwark

Broadcaster” from the “Sub-Network” menu. The broadcaster node created in
this way does not count in the limit on the number of configurable nodes. A
simple example is shown opposite:

The addition and configuration of a Modbus command in the list of broadcaster
node commands is done in the same way as for other nodes, but with the
following differences:

- The list of standard Modbus commands which can be used in broadcast is
smaller. Only functions 0x06 and 0x10 can be used (see list in
chapter 6.12.2).

= tj@‘n Broadcaster
=10 Preset Multiple Fegs

_|' Slave Address
' - Function code
- Starting register address
" Mumber of registers
- Byte Count

_r Data
bt Chiecksum

- The command is made up of a query, but does not include any response. The query bears the name of the
command itself, instead of the name “Query.” Also, each broadcast command only consumes one of the
100 queries and responses allowed by the gateway, as there is no possible response for such a command.

- The value of the query frame’s “Slave Address” field is set to 0x00.

Please see chapter 6.12.2.2, for further details on how to configure a Modbus query.
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Appendix A: Technical Characteristics

Environment

Dimensions (excluding Height: 120 mm Width: 27 mm Depth: 75 mm
connectors) (4.724 in.) (1.063 in.) (2.953in.)
External appearance Plastic housing with snap-on connection to DIN-rail.

Torque PSU connector: between 5 and 7 Ibs.-in (0.56 and 0.79 N-m).

Power supply

=== 24V regulated +10%

Maximum consumption: 280 mA (typically around 100 mA)

Maximum internal consumption for all of the gateway’s electronic cards,
relating to the internal 5V PSU: 450 mA

Protection class

IP20

Maximum relative humidity

95% without condensation or seepage, according to IEC 68-2-30

According to IEC 68-2-1 Ab, IEC 68-2-2 Bb and IEC 68-2-14 Nb:

Ambient air temperature « Storage: -55°C (x3) to +85°C (+2)
around the device, in a dry (-72.4°F to -61.6°F) ... (+181°F to 189°F)
environment
+ Operation: -5°C (£3) to +55°C (£2)
(+17.6°F to 28.4°F) ... (+127°F to 135°F)

E 214107 certificate

UL “open type” category
The product should be installed in an electrical cabinet or in an equivalent location.
EC Certified as complying with European standards, unless otherwise stated.

Electromagnetic compatibility
(EMC): Transmission

Complies with the EN 50 081-2:1993 (industrial environment) standard
Tested according to class A radiation under the EN 55011:1990 standard

Electromagnetic compatibility
(EMC): Immunity

Complies with the EN 50 082-2:1995 and EN 61 000-6-2:1999 (industrial
environment) standard

Tested according to the ENV 50 204:1995, EN 61000-4-2:1995, EN 61000-4-3:1996,
EN 61000-4-4:1995, EN 61000-4-5:1995 and EN 61000-4-6:1996 standards.
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Communication Characteristics

“Upstream” network

Profibus-DP

“Downstream” network

Modbus RTU

Profibus-DP
characteristics

« Transmission method: PROFIBUS DIN 19245 Part 1.
* Nature of network: Device-oriented bus (DeviceBus).

* Network topology: multipoint linear topology (bus) with adapted and active line
terminations (see chapter 2.6.2).

* Physical media: single twisted pair copper cable, shielded or not, preferably a
type A Profibus-DP cable, with the following characteristics:

- Impedance....... 13510 165 Q - Loop impedance ..................... 110 Q/km
(nominal value............ 150 Q) - Conductor diameter ................. 0.64 mm
- Capacity.............. < 30 nF/km - Conductor section................ > 0.34 mm?
» Connections: 9-point SUB-D connectors, preferably (see chapter 2.6.2).
» Communication speed: 9.6, 19.2, 45.45, 93.75, 187.5, 500, 1,500 or 12,000 kbits/s.

» Maximum network length: the length of each segment (from one line termination
to the other) is limited and depends upon the transmission rate. Using one, two,
or three repeaters makes it possible to put such segments end to end; one can
thus derive the maximum total length of the network, without changing the
maximum length of each segment.

Maximum Max. network length
Transmission rate segment length  (with the three repeaters)
Up t0 93.75 KDItS/S ..o 1,200 m (3,937 ft) .......... 4,800 m (15,748 ft)
187.5 KOIS/S ... 1,000 m (3,281 ft) .......... 4,000 m (13,123 ft)
500  KDItS/S .....ovoveeeecerrereerean 400 m (1,312 ft) .......... 2,000 m (6,567 ft)
1,500 Kbits/s ..cccuvveeiiiiiiiieeee 200 m (656 ft) ............. 800 m (2,625 ft)
12,000 KkbitS/S ..eeeeeiieiiiiiiiiieees 100 m (328 ft)............. 400 m (1,312 ft)

Profibus-DP
characteristics

(cont'd)

* Maximum number of stations: 32 stations per segment, repeater included; up to
126 stations with all three repeaters (repeaters included). Address 126 is reserved
and should therefore not be used for exchanging data.

» Possible types of stations: there are three types of Profibus-DP stations:

- Class 1 DP master (DPM1): PLC, PC, etc. exchanging information with DP slaves.

- Class 2 DP master (DPM2): A programming, bus configurating, or commissionning
device, used to configure the Profibus-DP network upon commissioning and operation,
or supervision.

- DP slave: Peripheral device that exchanges data cyclically with the active DPM1 station
to which it is linked.

» Mono-master or multi-master network.

* Hybrid access method: Acyclical communication between masters using the
transfer of a token (synchronisation); cyclical master/slaves communications
(application data transfers).

» Up to 244 input bytes and 244 output bytes per DP slave; typical exchange of 32
bytes per slave.

» Operating modes: Functional operations (cyclical I/O exchanges), resetting to
zero (input reading and output resetting), or disruption (only inter-master
functions are allowed).

* Input (Freeze-Mode) and/or output (Sync-Mode) synchronisation of all DP
slaves.

+ Other services offered:

- Verification of DP slaves configuration.

- Advanced diagnostics on three hierarchical levels.

- Allocation of DP slaves addresses.

- DP slaves provided with a watchdog triggering timeout.
- Protection of DP slaves' access to /0.

» Possibility to connect or disconnect a station without impacting on
communications between other stations.
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* Performance
results: diagram
presenting the bus
cycle time of a mono-
master Profibus-DP
network, according to
the number of DP
slaves present on & 15 0B /s
that network (with 2 /
input bytes and 2 3 12 MBit/ s
output bytes per DP : | : !
slave). 5 10 B b Siaves 0

18 94 Bus cycle time

- [ms]

Test conditions: minimum slave time interval = 200 ys; TSDI = 37 x duration of
one bit; TSDR = 11 x duration of one bit.

Profibus-DP LUFP7
gateway specifics

Network type: PROFIBUS EN 50 170 (DIN 19245).

Protocol version: v1.10.

Standard connections: Female SUB-D 9-point connector, which s
recommended for baud rates exceeding 1.5 Mbits/s.

All baud rates supported (9.6, 19.2, 93.75, 187.5, 500, 1,500, 3,000, 6,000 and
12,000 kbits/s), automatic baud rate detection.

"DP slave" Profibus-DP station.

Cyclical data transmissions: up to 244 input bytes and 244 output bytes;
416 bytes exchanged maximum, inputs and outputs included; 24 modules
maximum used to configure these 1/O.
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Profibus-DP LUFP7
gateway specifics
(cont'd)

* Profibus-DP address configured using 2 coding wheels (address between 1 and
99); address 0 is not allowed.

* Profibus-DP diagnostics service: Yes (standard 6-byte diagnostic).

» "Resetting to zero" operating mode (input reading and output resetting to zero)
not supported.

* Input synchronisation (Freeze-Mode) and output synchronisation (Sync-Mode)
supported.

» Gateway address allocated by a master: Service not supported.
+ Configuration conducted using a specific GSD file.
* DP-V1 extensions not supported (transmission of non-cyclical data).

» Galvanic gateway insulation from the network; D(A) and D(B) signal insulation
using opto-couplers.

Modbus RTU
characteristics

* Physical media: RS485 serial link

* Network topology: Multipoint linear topology with adapted line terminations
(impedance of 120 Q in parallel with a capacity of 1 nF)

» Communication speed: 1,200 to 57,600 kbits/s
+ Data bits: 8

» Subscriber addresses: 1 to 247. Address O reserved for broadcasting.
Addresses 65, 126 and 127 reserved if drivers and/or starters from Schneider
Electric are used on the same Modbus network.

* Period of silence: Equivalent to the transmission of 3.5 characters.

A WARNING

USE OF RESERVED MODBUS ADDRESSES

Do not use Modbus addresses 65, 126, or 127 if a gateway’s Modbus slaves will include a Schneider Electric
Adjustable-Speed Drive System device such as an Altistart soft-starter or an Altivar motor drive. The Altistart
and Altivar devices reserve these addresses for other communications, and the use of these addresses in such
a system can have unintended consequences.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

Specific Modbus RTU
features of the LUFP7
gateway

» Maximum number of subscribers (excluding gateway): 8 Modbus slaves.

* Maximum number of commands configured: Up to 100 Modbus queries and
responses configured for the same gateway using ABC-LUFP Config Tool.

» Communication speed: 1,200, 2,400, 4,800, 9,600, or 19,200 bits/s, configured
using ABC-LUFP Config Tool.

* Period of silence: No possibility to raise the gateway’s period of silence.
» Parity: None, even or odd, configured using ABC-LUFP Config Tool.

« Start bits: 1 bit only.

» Stop bits: 1 or 2 bits, configuration using ABC-LUFP Config Tool.
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Structure of the LUFP7
gateway’s memory:

Inputs

* 2 bytes for the diagnostics of errors on the downstream network by the gateway
(see chapter 5).

* 242 bytes accessible by the Profibus-DP master in the form of input data (see Appendix
C:, Input Data Memory Area paragraph, for default use of these input data).

» 268 input bytes inaccessible by the Profibus-DP master due to the maximum
number of input bytes that can be exchanged with the gateway (see
chapter 4.2.6).

Addresses Input data area
0x0000 Gateway status word
0x0001 (unless “Control/Status Byte” = “Disabled”)
OX0_002 Inputs accessible by the Profibus-DP master
OX00F3 (242 bytes)
0X09F4 Inputs inaccessible by the Profibus-DP master
OXO1FF (268 bytes)

Structure of the LUFP7
gateway’s memory:

Outputs

+ 2 bytes for the activation or inhibition of the downstream network by the gateway
(see chapter 5).

+ 242 bytes accessible by the Profibus-DP master in the form of output data (see
Appendix C: Default Configuration, Output Data Memory Area, for default use of
this output data).

+ 268 output bytes inaccessible by the Profibus-DP master due to the maximum
number of output bytes that can be exchanged with the gateway (see
chapter 4.2.6).

Addresses Output data area
0x0200 Profibus-DP master command word
0x0201 (except if “Control/Status Byte” = “Disabled”)
0x0202 Outputs accessible by the Profibus-DP master
0x02F3 (242 bytes)
0x02F4 Outputs inaccessible by the Profibus-DP master
0x03FF (268 bytes)
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Structure of the LUFP7 * 1,024 bytes inaccessible through the Profibus-DP master.
gateway’s memory:

Addresses General data area
0x0400 Input area reserved for the Mailboxes
0x051F (288 bytes)
General data 0x0520 Output area reserved for the Mailboxes
0x063F (288 bytes)
0x0640 Internal area reserved for the management
: of the upstream network
0x07BF (384 bytes; area not used by the LUFP7 gateway)
0x07CO0 Internal area reserved for the control registers
0x07FD (62 bytes / MSB first for 16-bit data)
Ox07FE Gateway status / Profibus-DP master control
O0x07FF (2 bytes)

NOTE: You can use the general data area for Modbus input data (from
Modbus responses) if you do not want the Profibus-DP master to have
access to them. You can also use this memory area for data transfers
between commands and/or transactions as this area is both an input and an
output area. In this case, always use 0x0400 as the starting address. If you
use multiple times the same addresses in this area, the corresponding
memory locations will be displayed in red in the “General Area” section of the
“Sub-network Monitor” window). However, this will have no consequences on
the gateway during run-time.

Data transfer order * Profibus-DP network: MSB first and LSB last.
(swapping) * Modbus RTU network: MSB first and LSB last.
* LUFP7 gateway MSB stored in the lowest memory address.

— In most cases, the option which should be chosen for Modbus data stored in
the gateway’s memory is “No swapping”. This option relates to all “Data”,
“Preset Data”, and “Variable Data” fields for Modbus queries and responses
frames.
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The LUFP7 gateway GSD file contains all the information and settings for configuring the gateway under
Profibus-DP. This file, “Tele071F.gsd’, is used by SyCon to generate information that will eventually be used
by the DPM1 master PLC during setup phases.

Refer to chapter 4.2.4, to review the procedure for importing the GSD file under SyCon.

Identification Number

The most important information contained in the GSD file is the identification number “Ident_Number” of the
device type it designates (DP slave or DPM1 master). This identification number is, in particular, used by a
DPM1 master upon setting up its communications with a DP slave, in addition to checking its address on the
Profibus-DP network.

The allocation of Profibus-DP identification numbers is reserved for the Profibus International (Pl) association. As
each identification number is unique and specific to each device type, you should change neither the number, nor
the remainder of the provided GSD file. Schneider Electric reserves the rights to change the content of this file.

Sample Profibus-DP products, with their identification numbers and the related GSD files:

Schneider Electric product Identification number Name of the related GSD file
LUFP7 gateway 0x071F Tele071F.gsd
TEGO POWER 0xBECE tk3110.gsd
ATV58 0x00B9 Tele00b9.gsd
ATV68 0x1234 VEE_1234.gsd
TSX PBY 100 0x1654 Sad_1654.gsd
ATV58/ATV6E6 gateway 0x2332 atvp2332.gsd

GSD File Content

; Profibus Device Database of :
; Schneider Electric Gateways

; Model : LUFP7

; Description : Profibus-DP/Modbus Gateway

; Language : English .

; Date : 14 November 2002 GSD file header.
; Author : Schneider Electric [EB/JFR]

GSD_Revision = 2

; Device identification
Vendor_Name "Schneider Electric"

"Version 1.41"
"Version 1.12"

Hardware_Release
Software_Release

Model_Name = "LUFP7"

Revision = "Version 1.0"

Ident_Number = 0x071F LUFP7 gateway identification as a
Protocol_TIdent =0 ; DP protocol Profibus-DP device.

Station_Type =0 ; Slave device

FMS_ supp =0 ; FMS not supported
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; Supported baudrates

9.6_supp
19.2_supp
45.45_supp
93.75_supp
187 .5_supp
500_supp
1.5M_supp
3M_supp
6M_supp
12M_supp

PRRERRPRRPRREPR R

Communication rates supported by the
LUFP7 gateway.

All rates should be mentioned in this
section. The gateway supports all the
baud rates of the Profibus-DP networks.

; Maximum responder time for supported baudrates

MaxTsdr_9.6
MaxTsdr_19.2
MaxTsdr_45.45
MaxTsdr_93.75
MaxTsdr_187.5
MaxTsdr_500
MaxTsdr_1.5M
MaxTsdr_3M
MaxTsdr_6M
MaxTsdr_12M

60
60
= 60
60
60
100
150
= 250
= 450
= 800

Maximum response time of the gateway,
depending on the baud rate of the
Profibus-DP network.

The response times specified for the
gateway are standard values, compatible
with the TSXPBY 100 coupler, for
example.

; Supported hardware features

Redundancy

=0

Repeater_Ctrl_Sig = 2

24V_Pins

Implementation_Type

0
"SPC3"

; not supported
; TTL
; not connected

General hardware characteristics specific
to Profibus-DP.

; Supported DP features

Freeze_Mode_supp

Sync_Mode_supp
Auto_Baud_supp

Set_Slave_Add_supp

1

1
1
0

supported
supported
supported

; not supported

Supported and not supported Profibus-DP
services.

; Maximum polling frequency
Min_Slave_Intervall = 1

100 us

Maximum polling frequency / Minimum
polling interval

100 ps is the smallest interval that can be
configured.

; Maximum supported sizes

Modular_Station

1

; modular

The LUFP7 gateway is a modular
Profibus-DP device, i.e. the size of its I/O

Max_Module 24

Max_TInput_Len = 244 exchanges on the Profibus-DP network is

iEE_[ORERINE i) = 2ae configured by combining several modules

Max_Data_Len = 416 t th b |

Modul Offset -1 ogether (see below).

Fail_Safe =0 state CLEAR not accepted Supported and not Supported Profibus-DP
services (cont'd).

Slave_Family =0 , . .

Max Disg Data Len = 6 The length c_uf the gateway's diagnostic data
should remain equal to 6.
NOTE: There are no parameter data (the
“User_Prm_Data_Leﬂ’and‘USer_Prm_Data”
parameters are therefore omitted).

Bitmap_Device = "LUFP7_R" Names of the bitmap files used by SyCon

Bitmap_Diag = "LUFP7_D" to display the gateway's connection

Bitmap_SF = "LUFP7_S" StatUS

; Definition of modules Beginning of the section where the

modules used for configuring the sizes of
the gateway inputs and outputs are
defined.
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Module = "IN/OUT:

EndModule
Module =
EndModule

Module = "IN/OUT:

EndModule

Module = "IN/OUT:

EndModule
Module =
EndModule

Module = "IN/OUT:

EndModule

Module = "IN/OUT:

EndModule

Module = "IN/OUT:

EndModule
Module =
EndModule

Module = "IN/OUT:

EndModule

Module = "IN/OUT:

EndModule

Module = "IN/OUT:

EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

Module = "INPUT:
EndModule

7

"IN/OUT:

"IN/OUT:

"IN/OUT:

10

12

14

16

32

64

128

1

10

12

14

16

32

64

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

0x30

(8

(16

(32

(64

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

0x10

(16

(32

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

word) "

0x70

0x71

0x72

0x73

0x74

0x75

0x76

0x77

0x7F

0xCO0, 0x5F, 0xX5F

0xCO0, 0x7F, 0x7F

0x50

0x51

0x52

0x53

0x54

0x55

0x56

0x57

0x5F

0x40, Ox5F

Definition of the “in/out” (inputs size =

outputs size), “Inpur”’, and ‘“ouTpPuT’
modules.
Modularity: under SyCon, one can

combine all three types of modules (I/O,
inputs, and outputs), up to the maximum
number of modules “Max_Module”, the
maximum number of input bytes
“Max_Input_Len”, the maximum number
of output bytes “Max_output_ren”, and
the total maximum number of input and
output bytes “Max_bata_Len”. You must
not exceed any of these four limits.

Example 1: should the gateway exchange
83 input bytes and 33 output bytes, you
could combine the following modules:

* INPUT: 64 Byte ( 32 word)
* INPUT: 16 Byte ( 8 word)
¢ INPUT: 2 Byte ( 1 word)
* INPUT: 1 Byte
* OUTPUT: 32 Byte ( 16 word)
* OUTPUT: 1 Byte

Example 2: should the gateway exchange
33 input bytes and 34 output bytes, you
could use the following combination:

* IN/OUT: 32 Byte (16 word)
e INPUT: 1 Byte
* OUTPUT: 2 Byte ( 1 word)
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Module = "INPUT: 128 Byte (64 word)" 0x40,0x7F
EndModule

Module = "OUTPUT: 1 Byte" 0x20

EndModule

Module = "OUTPUT: 2 Byte ( 1 word)" 0x60
EndModule

Module = "OUTPUT: 4 Byte ( 2 word)" 0x61
EndModule

Module = "OUTPUT: 6 Byte ( 3 word)" 0x62
EndModule

Module = "OUTPUT: 8 Byte ( 4 word)" 0x63
EndModule

Module = "OUTPUT: 10 Byte ( 5 word)" 0x64
EndModule

Module = "OUTPUT: 12 Byte ( 6 word)" 0x65
EndModule

Module = "OUTPUT: 14 Byte ( 7 word)" 0x64
EndModule

Module = "OUTPUT: 16 Byte ( 8 word)" 0x67
EndModule

Module = "OUTPUT: 32 Byte (16 word)" 0x6F
EndModule

Module = "OUTPUT: 64 Byte (32 word)" 0x80, 0x5F
EndModule

Module = "OUTPUT: 128 Byte (64 word)" 0x80,0x7F
EndModule
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The configuration described below corresponds to the LUFP7 gateway’s default configuration.

NOTE: This chapter mainly gives the user information about the performance obtained on the downstream
Modbus network. It allows the user to decide whether, for example, he should change the period for cyclical
exchanges with one or more of the TeSys U motor starters (see chapter 6).

Configuring Modbus Exchanges
The LUFP7 gateway carries out four types of exchanges with each of the 8 TeSys U motor starters. The first two
exchanges are cyclical and allow you to control and monitor the motor starter. The last two exchanges are
aperiodic (only when there is a change in the values of the data to be transmitted to the motor starter) and allow
you to read and change the value of any motor starter parameter.

. . Number of | Exchange between the LUFP7 gateway
Function | Modbus function bytes (1) and the TeSys U motor starter
0x03 Read Holding 115+105 Periodic reading (300 ms period) of the TeSys U motor
Registers ’ ’ starter’s status register (address 455 = 0x01C7) only
0x10 Preset Multiple 145+ 115 Periodic writing (300 ms period) of the TeSys U motor
Registers ’ ! starter’s status register (address 704 = 0x02CO0) only
(Read Holdin Aperiodic reading of the value of a single parameter, for a
(0x03) Register) 9 11,5+10,5 |single TeSys U motor starter at a time (function and
9 address supplied by the user)
(Preset Single Aperiodic writing of the value of a single parameter, for a
(0x06) Register) 9 11,5+ 11,5 |single TeSys U motor starter at a time (function and
9 address and value supplied by the user)

(1) Number of bytes in the Query + number of bytes in the Response, plus a period of silence of 3.5 characters

for each of these two frames. Each byte will be transmitted in the form of a group of 10 bits (8 data bits,
1 start bit and 1 stop bit). These values allow you to calculate the approximate amount of traffic on the
downstream Modbus network as follows:

Volume of periodic traffic (300 ms period)..................... [(115+10.5)+(145+11.5)] x (8 +1 + 1) = 480 hits
For 1 TeSys U motor starter ... 1 x 480 x (1,000 + 300) = 1,600 bits/s
For 8 TeSys U motor starters ..........cccceveriiiiiiiieeeeeee e 8 x 480 x (1,000 + 300) = 12,800 bits/s

As a result, on a network operating at 9,600 bits/s, you will need to considerably increase the cycle time for
all or part of the periodic Modbus commands. On the other hand, at a speed of 19,200 bits/s (default
speed), the available bandwidth is sufficient to allow proper communications, even in occasional degraded
mode (frames re-transmission), and to allow the use of aperiodic parameter reading/writing exchanges.
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Content of the Gateway’s DPRAM Memory

The LUFP7 gateway’'s DPRAM memory contains all of the data exchanged between the gateway and the
8 TeSys U motor starters, as well as two special registers only exchanged between the gateway and the
Profibus-DP master (words used for managing the downstream Modbus network).

The flow of data exchanged between the TeSys U motor starters, the gateway and the Profibus-DP master is
shown below, in order to highlight the role of the gateway’s memory in these exchanges:

TeSys U motor starters LUFP7 Gateway Profibus-DP master
| (TSX 57353 + TSX PBY 100)

____________ Outputs OUTPUT data Outputs

___________________ memory zone
Modbus Profibus-DP
O)
T @ ® 3 INPUT data
1
................... | ® Inputs memory zone Inputs

NOTE: The total number of input and output bytes should be less than or equal to 416 bytes. It is therefore not
possible to configure both the maximum number of input bytes and the maximum number of output bytes, which
are both equal to 244 bytes.

Input Data Memory Area

The gateway has 244 input bytes. Only the first 32 bytes are used. Byte 0x0012 is used for adjusting the
following 16-bit data, so that they can be aligned on even addresses, and for obtaining a total size of 32 input
bytes. One should therefore configure only one 32-byte input/output module using a Profibus-DP configuration
device such as SyCon.

Service Address Size Description
Managing the downstream Modbus network 0x0000 1word Gateway status word
0x0002 1 word Value of the motor starter @ status register
0x0004 1 word Value of the motor starter @ status register
Periodic communications 0x0006 1 word Value of the motor starter ® status register
— 0x0008 1 word Value of the motor starter @ status register
Monitoring of 0x000A 1 word Value of the motor starter ® status register
TeSys U motor starters 0x000C 1 word Value of the motor starter ® status register
0x000E 1 word Value of the motor starter @ status register
0x0010 1 word Value of the motor starter ® status register
_— 0x0012 1 byte  Free memory location
Aperiodic communications 0x0013 1 byte  Slave no. (0x01 to 0x08)
Readi th_ | ¢ 0x0014 1 byte  Function number (0x03)
eading the value of a
motor starter parameter 0x0015 1 byte  Number of bytes read (0x02)
(RESPONSE) 0x0016 1word Value of the parameter read (0xxxxx)
Aperiodic communications 0x0018 1 byte  Slave no. (0x01 to 0x08)
Wit th_ | ‘ 0x0019 1 byte  Function number (0x06)
riting the value of a :
motor starter parameter 0x001A 1word Address of the parameter wrltten (Oxxxxx)
(RESPONSE) 0x001C 1 word  Value of the parameter written (Oxxxxx)
Aperiodic communications 0x001E 1 byte Read parameter response counter
(“Trigger bytes” for the responses) 0x001F 1 byte  Write parameter response counter
0x0020 1byte  Free input area
0x00F3 1byte (212 bytes)
0x00F4 1byte  Unusable input area

0x01FF 1 E).)./te (268 bytes)
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Output Data Memory Area
The gateway has 244 output bytes. Only the first 32 bytes are used. One should therefore configure only one 32-
byte input/output module using a Profibus-DP configuration device such as SyCon.

Service Address Size Description
Managing the downstream 0x0200 1word Profibus-DP master command word
Modbus network
0x0202 1word Value of the motor starter ® command register
0x0204 1word Value of the motor starter @ command register
- L 0x0206 1word Value of the motor starter ® command register
Periodic communications
— 0x0208 1word Value of the motor starter @ command register
Controlling 0x020A 1word  Value of the motor starter ® command register
TeSys U motor starters :
0x020C 1word Value of the motor starter ® command register
0x020E 1word Value of the motor starter @ command register
0x0210 1word Value of the motor starter ® command register
- — 0x0212 1 byte  Slave no. (0x01 to 0x08)
Aperiodic communications
— 0x0213 1 byte  Function number (0x03)
Reading the value of a 0x0214 1word Address of the parameter to be read (0xxxxx)
motor starter parameter (QUERY)
0x0216 1word Number of parameters to be read (0x0001)
- o 0x0218 1 byte  Slave no. (0x01 to 0x08)
Aperiodic communications
— 0x0219 1 byte  Function number (0x06)
Writing the value of a 0x021A 1word Address of the parameter to be written (0xxxxx)
motor starter parameter (QUERY) ,
0x021C 1word Value of the parameter to be written (0xxxxx)
Aperiodic communications 0x021E 1 byte Read parameter query counter
(“Trigger bytes” for the queries) 0x021F 1byte  Write parameter query counter
0x0220 Tbyte  Free output area
0x02F3 1byte (212 bytes)
0x02F4 Tbyte  Unusable output area
0x03FF 1byte (268 bytes)

Total Number of Modbus Queries and Responses

The total number of Modbus queries and responses is equal to 36 (2 periodic queries and 2 periodic
responses for each of the 8 TeSys U motor starters, plus 2 aperiodic queries and 2 aperiodic responses for all of
these motor starters). Since the total number of the Modbus queries and responses one can configure for a
single gateway is limited to 100, there are 64 spare Modbus queries and responses (that is to say the equivalent
of 32 Modbus commands).

So, this reserve allows the addition of up to 4 Modbus commands for each one of the 8 TeSys U motor starters,
as this would require the use of 64 Modbus queries and responses (4 times 1 query and 1 response for each of
the 8 motor starters; i.e. 4 x (1+1) x 8).
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A practical example can be found on the http:///www.schneider-electric.com website. It is composed of four files.

The first file, “LUFP7_Tutorial_EN.pb”, is a SyCon file for a Profibus-DP network. It therefore represents
the configuration of the Profibus-DP network, as it is described in the previous chapters. This file is useful
only if you wish to change the configuration.

The second file, “LUFP7EN.cnf”, is the configuration file exported in ASCII format from SyCon. It
corresponds to the configuration defined in the previous file. You must therefore generate a new “. cnt” file
if you change the first file or use another “. pb” file.

The “LUFP7EN.cnf” file should be copied to the “C:\PL7USER\” directory. If you copy it to another
directory, you should specify its location, under PL7 PRO, using the “Load CNF” button available in the
TSX PBY 100 board configuration screen.

The third and fourth file, “lufp7_tutorial_ EN_tsx57353.stx” and
“lufp7_tutorial_ EN_tsx57202.stx”, are PL7 PRO files and therefore represents the actual example
for a TSX Premium PLC with respectively a TSX57353 processor and TSX57202 processor. The next
chapters deal with its content and the way to use those files.

The configuration of the two SyCon files corresponds exactly to what is described in the previous chapters.
Therefore, their content is not detailed here. However, the PL7 PRO file is described below, based on the
structure of the program sections used and the related operating screens.

Overview of the “LUFP7 - Tutorial Example”

In this example, the various program sections and sub- & Navigateur Application [_O]x]

programs (icon E’I), and also the operations screens (icon ) E .:.| T | = |

are organized as follows:

e LUFPY7 gateway initialization and diagnostics: Bl {23 sTATION
Ela Configuration
E Handshake_lufp7 @ Configuration matériell
E Handshake maS’[er Configurationlogicielle
=] Programme
LUFP7 Gateway Exchanges ?a Tiohe Mast
E| ----- Eg Sectionz
e Control and supervision screen for the 8 TeSys U motor - [T) Cmdemen
K E Pluw_zervice
Starters. E Handzhake_lufp?
E Cmde mon E Handshake_master
E Sr0 ~[ER =
Supervision Control (1] Evénements
[j Types OFE
. . [—]Eﬂ Wariables
e Reading and writing of any TeSysU motor starter [ Obiets mémaire
parameter (service similar to the “parameter area PKW”): - [5] Objets systéme
. Constantes
E Pkw_service ... [§FB] FE prédéfiniz
PKW Service B Es
[—]a Tables d'animation
Lufp?_inputs_autputs
£
E Farameter_read write
Each of the groupings presented above is described in an f#l-{] Dossier

independent chapter.

%a Wue Structurells

Ha Ecrans d'explaoitation
: E LUFPT Gateway Exchanges
Supervision Contral

PR Service
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This description remains concise, because it is only meant to describe the overall operation of the program and
the way to use the related screen. If you need further detail, review the actual content of the example under
PL7 PRO.

The source code has comments to help you understand how this works. Each "program” file starts with a short
description of the way it operates; each line includes a comment.

Each variable used has a symbol whose name describes its use. Use keyboard shortcuts “Ctr1+E” and “Ctr1+F”
to display the variables by addresses (e.g. %MW80) or by symbols (e.g. Pkw_checked_boxes_slave).

Two animation tables (iconE) have been created, “Lufp7_inputs_outputs” and “Parameter_read_write.” The first
animation table presents the I/O that correspond to the exchanges with the LUFP7 gateway, i.e. %IW4.0 to
%IW4.0.15 and %QW4.0 to %QW4.0.15. The second table presents the 1/O related to the aperiodic service for
reading/writing the value of any motor starter parameter, and also some local variables used by this service. In
the context of this example, this service is also called “PKW” due to its limited similarity with the PKW service
implemented on a few other products from Schneider Electric.

NOTE: This service was not implemented the same way as the PKW service and must therefore not be used
identically.

Gateway Initialization and Diagnostics
The “LUFP7 gateway exchanges” operating screen comprises four separate sections:

o Hexadecimal display of gateway input data (%IW4.0 to %IW4.0.15) in the INPUTS frame. These inputs are
named and grouped in the same manner as in this guide (see chapter 4.2.9). Of course, the display of
these input data is correct only if the gateway default configuration is used.

For INPUTS: A green/red LED indicates whether the various input data have already been updated by the
gateway. It is associated to bit 13 (ABC_DU) of the gateway status word.

NOTE: This input data includes periodic Modbus data (controlling and monitoring) and aperiodic Modbus
data (parameter reading/writing). For the LED to turn green, both parameter read and write commands must
have received a response from a Modbus slave.

A second green/red LED indicates whether the input data are updated on a periodic basis or not by the
gateway, i.e. if periodic exchanges take place properly with all Modbus slaves. It is associated to bit 12 of
the gateway status word. Unlike the first LED, only one Modbus command per slave should receive a
response on a periodic basis for this LED to remain green.

e Hexadecimal display of gateway output data (%QW4.0 to %QW4.0.15) in the OUTPUTS frame.

For OUTPUTS: The green/red LED indicates whether the Profibus-DP master wants the gateway to
communicate with the Modbus slaves. It is associated to bit 13 (FB_DU) of the Profibus-DP master
command word, which is updated in the “Handshake_master” program, in accordance with the user controls
described below.

e User controls for enabling / disabling exchanges on the gateway Modbus sub-network. These two exclusive
buttons are meant to switch the value of bit 13 (FB_DU) of the Profibus-DP master command word and to
generate a new control meant for the gateway (see “Handshake master” program description and
chapter 5.2.1).
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Comprehensive display of LUFP7 gateway diagnostics, via a thorough interpretation of the gateway status
word (see chapter 5.2.2). This interpretation is made in the program “Handshake_Ilufp7”.

A button appears as soon as a new diagnostic is made available by the gateway for the Profibus-DP
master. Pressing that button takes the new value of the gateway status word into account and
acknowledges the new diagnostic.

The “Handshake_master” program assists the screen presented on the previous page in conducting the
following tasks:

Display of two buttons meant for enabling and disabling exchanges on the gateway Modbus sub-network.

Transmission (to the gateway) of the command related to the button pressed by the user. This is done only
once the gateway acknowledges the previous command, i.e. once bit 14 of the gateway status word has the
same value as bit 14 of the Profibus-DP master command word.

In that case, bit 13 of the Profibus-DP master command word is updated in accordance with the user
command, and the value of its bit 14 is inverted to notify the gateway of the presence of a new command.

NOTE: The LED, the two buttons, and the related processings, should not be used with the gateway default
configuration as the choice retained for the “Control/Status Byte” option is “Enabled but no startup lock”
(see chapter 5 and chapter 5.2). These elements are therefore only meant to make this example compatible
with the “Enabled” option (see chapter 5.1).

The “Handshake_lufp7” program also assists the screen described on the previous page in conducting the
following tasks:

Display the button meant to take the content of the gateway status word into account. This button is
displayed only if a new diagnostic is available, i.e. if the value of bit 15 of the gateway status word is
different from that of bit 15 of the Profibus-DP master command word.

When the user presses that button, the content of the gateway status word is analyzed in order to generate
four separate messages according to the following data: gateway input data update/validity (bit 13),
periodicity of Modbus exchanges (bit 12), error code (bits 8-11) and unit/nature of the data element related
to the error code (bits 0-7).

Bit 15 of the Profibus-DP master command word is then set to the same value as bit 15 of the gateway
status word to notify the gateway that the diagnostic has been taken into account and it can therefore
deliver a new one.
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Controlling and Supervising the 8 TeSys U Motor Starters

The “Supervision Control” operating screen (see picture below) is meant to monitor the status of the 8 TeSys U
motor starters, numbered from 1 to 8. Itis also meant to control them individually using several buttons.

Registers 455 and 704 of each of the 8 TeSys U motor starters are used to conduct this control and supervision:

455 — TeSys U status register (IEC61915) 704 — (IEC61915) command register
BitO.......... Motor starter ready BitO.......... Reserved: Run forward
Bit1.......... Contactor in the ON position (K Bit1.......... Reserved: Run reverse
Bit2.......... Fault (trip or dropout) Bit2.......... Reserved (stopping)
Bit3......... Alarm presence Bit3.......... Reset
Bit4.......... Specific: Tripped ( ITEE ) Bit4.......... Reserved (emergency start)
Bit5.......... Specific: Fault reset authorized Bit5.......... Self test: Triggering test (trip)
Bit6.......... Specific: A1-A2 supply Bit6.......... Reserved (low speed)
Bit7.......... Specific: Motor running Bits 7-11 ...Reserved by the IEC61915 standard
Bits 8-13...Motor current (2#10 0000 = 200%) Bit12........ Specific: Overload (shunt trip)
Bit 14 ......... Reserved: Local control Bit13........ Specific: Pause (reserved for adjustment)
Bit15........ Ramping (motor starting) Bits 14-15 .Specific: Reserved

These statuses and controls are grouped in two sections: “General Status”, for the general operating mode of
the motor starters, and "Motor" for the general operating mode of controlled motors. The last section, “DEBUG

COMM.”, displays the registers %IW and %QW used for each motor starter.

This screen is represented below, but only for the first motor starter, as it is identical for the 7 others.

Most displays in this operating screen are directly tied to the %MW
registers containing the values of registers %IW4.0.1 to %IW4.0.8 and
%QW4.0.1 to %QW4.0.8 (status and command registers of the TeSys U
motor starters). Only the indirect controls and statuses are described
below.

The “Cmd_mon” program conducts the following tasks:

Copy the values of words %MW20 to %MW27 to output registers
%QW4.0.1 to %QW4.0.8, and copy the values of input registers
%IW4.0.1 to %IW4.0.8 to words %MW10 to %MW17.

These data are copied because word bit extraction can be carried out
on %MW indexed words, but not on %IW indexed words. Actually, the
sub-program “Sr0” uses word indexing to a large extent, as it makes it
possible to process any motor starter, since it is designated by the word
%MWO0. E.g. “%MW10[%MWO0]:X13" is allowed, but not
“%IW4.0.1[%MWO0]:X13”.

Furthermore, the input and output words are copied one by one, as
PL7 PRO does not support expressions such as “%IW4.0.1:8.

“Sr0” sub-program calling loop, whose purpose is to control and
monitor of the 8 TeSys U motor starters. Upon each iteration of this
loop, the word %MWO (“Module”) takes a value from 0 to 7 in order
to be used as an index for words %MW10 to %MW17 (inputs) and
%MW20 to %MW27 (outputs).

TeSys U n“1
General Status | [ K
Ready — ON 1
Start
PAUSE —|:
Stop STOP
Alarm — Fault ] [ ]
7 Fault reset ? NON

Fault reset
Tripped
Shunt Trip
Test Trip
MOTOR

Motor current
Motor current (%)
Run Forward
Run Reverse

Stopping

DEBUG COMM.

TeSys U command
TeSys U status

SHUNT
TEST

[ 8L

6.25

FOR

REY
STOP

i

160001
16#02C3
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The “Sr0” sub-program is called once per motor starter from the “Cmd_mon” program. Each of these calls
should be made with a different value in the word %MWO (between 0 and 7) as it is used to index the status
word and the command word of the same motor starter. The sub-program assists the screen presented on the
previous page in conducting the following tasks:

Determine the overall status of the motor starter with: in case of triggering (tripped), 1 if the
contactor on the motor starter is in the ON position, or |I| in all other cases.

Use the commands generated by buttons _8TART | anq _STOP | 5 set the motor starter in off-pause or in
pause mode (bit 13 of the command word).

NOTE: The "pause" mode should not be used for a normal application; you should rather use the FOR,
REV and STOP buttons (see below).

Activate the fault reset command (bit 3 of the command word) if the user pressed the L R&Z | putton and the
fault LED is on: M. Once this command is on, it is cancelled as soon as the LED goes off: ]

Activate the self test command (trip) of the motor starter (bit 5 of the command word) if the user pressed the
_TEST | putton and the “Tripped” LED is off: . Once the command is on, it is cancelled as soon as
the LED goes on:

Evaluate the value of the motor current, given as a percentage of the IR current value (unit = % FLA). Bits 8
(LSB) to 13 (MSB) of the motor starter status word are extracted and the appropriate unit (.e. 3,125% FLA),
is then used to evaluate the current. The maximum value is therefore equal to 63, i.e. 196,875% FLA.

Use buttons _FOR | | RE¥ |4 _STOP | eyclusively to enable only one of the three following controls at a
time, while resetting the other two to zero, in descending priority order: stopping (bit 2 of the command
word), run forward (bit 0), and run reverse (bit 1).

Reading and Writing any TeSys U Motor Starter Parameter

NOTE:

= Although the term “PKW” is used in the current example, the service for which an example is described
here should not be confused with the PKW service of other products from Schneider Electric. These two
services are different but can also be compared due to their main purpose, which consists in
reading/writing the value of any parameter on any Modbus slave.

= However, contrary to the true PKW service, the aperiodic parameter reading/writing service used here
does not support the Modbus broadcast feature (i.e. do not ever use address 0 to access all Modbus
slaves at the same time). In addition, the internal settings of the LUFP7 gateway cannot be accessed
using this service.
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The “PKW Service” operation screen allows the user to issue the reading or the writing of a register on any
Modbus slave (mainly one of the 8 TeSys U motor starters from the default configuration). This screen is sub-

divided into a number of frames, described and displayed hereafter:

The first frame, “Slave Address,” is used to
select the station the aperiodic parameter
reading/writing service will poll. Only one
box can be checked at any given time.
Depending on the box currently checked

Slave Address
[T TeSys U n°1 motor starter
[T TeSys U n°2 motor starter
¥ TeSys U n°3 motor starter

Parameter Address

la

L1

Value for WRITING

o

when the “SEND command” button is being
pushed, the “Slave” field of the reading
(MSB of %QW4.0.9) or writing (MSB of
%QW4.0.12) command will be updated
accordingly. The “Other address:” box allows
the user to type in an address ranging from
1to 247.

[T TeSys U n°4 motor starter
[T TeSys U n°3 motor starter
[T TeSys U n°6 motor starter

Command
¥ Parameter Reading

[T Parameter Writing
[T TeSys U n°7 motor starter

[T TeSys U n°8 motor starter

[T Other address: D

The second frame, “Parameter Address,” allows you to set the address of the parameter to read/write.
When the “SEND command” button is being pushed, the value currently set in this frame is copied into the
“‘Read parameter address” field of the reading command (%QW4.0.10) or into the “Written parameter
address” field of the writing command (%QW4.0.13).

SEND command

The third frame, “Value for WRITING,” will only be used if the “Parameter Writing” command is to be issued.
The transfer of any value set in this frame into the “Written parameter value” field of the writing command
(%QW4.0.14) is done whenever the “SEND command” button is being pushed, provided the “Parameter
Writing” box is checked.

The fourth frame, “Command,” allows you to select the command that will be issued for the aperiodic
parameter reading/writing service: read command or write command. Only one box can be checked at any
given time.

The “SEND command” button triggers the update of the gateway’s periodic output data (%QW4.0.9 a
%QW4.0.14) in such a way that the gateway will issue the command that matches the settings and values
from the frames previously described. The reading command is issued using the %QW4.0.9 to %QW4.0.11
outputs and the writing command is issued using the %QW4.0.12 to %QW4.0.14 outputs. All these updates
are performed in the “Pkw_service” program. A new command is issued and sent each time a modification
is brought to the value of the MSB byte (for reading) or to the value of the LSB byte (for writing) of the
%QW4.0.15 output.

E.g. In the example displayed above, the frames are used to issue a command intended to read (0x03, i.e.
the function code that stands for the “Read Holding Registers” Modbus function) the value of the register
no. 455 (address = 0x01C7) on the TeSys U motor starter no. 3 (0x03). The number of read parameters is
necessarily equal to 1 (0x0001), but this data is still updated by the “Pkw_service” program because it is
part of the Modbus command frame the gateway will issue.
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The next four frames, located beneath and apart from the other ones, are intended to diplay the output data,
transmitted to the gateway so that it will issue the corresponding Modbus query, the input data, as received
by the gateway from one of its Modbus slaves in response to this query, the counters used by the gateway
to trigger the emission of a command, and the counters updated by the gateway in order to mark the
reception of a response. The upper frame is dedicated to the reading command (%QW4.0.9 to %QW4.0.11
for the query sent by the gateway and %IW4.0.9 to %IW4.0.11 for the response sent back by the Modbus
slave) and the middle frame is dedicated to the writing command (%QW4.0.12 to %QW4.0.14 for the query
sent by the gateway and %IW4.0.12 to %IW4.0.14 for the response sent back by the Modbus slave).
Finally, the lowest two frames display the counters (or “Trigger bytes”) associated to these queries and
responses. The queries counters are transmitted to the gateway using the %QW4.0.15 output, whereas the
responses counters are read using the %IW4.0.15 input. The contents of these two words is broken down in
order to isolate the values of these 8-bit counters.

The example below follows the previously described example, as the output and input data for the aperiodic
parameter reading/writing service match the settings and values of the other frames. Here, the value of the
parameter is equal to 0x02C3. The middle frame has no valid data because the gateway has not yet been
requested by the Profibus-DP master to send any write command.

READING the value of a parameter

Query (LUFPT Outputs) Response (LUFPT Inputs)
Slave (MSB) + Function (LSB) 1640303 Slave (LSB) 1640003
Read parameter address 16401 CF Function{MSE)+Number of lwtes{LSB) | 1520307
Number of read parameters 16£0001 Read parameter value 16#02C3

WRITING the value of a parameter

Query (LUFPT Outputs) Response (LUFPY Inputs)
Slave (MSB) + Function (LSB) 1640000 Slave {(MSB) + Function {LSB) 160000
Written parameter address 16%0000 Written parameter address 1640000
Written parameter value 16#0000 Written parameter value 1640000
Queries counters Responses counters

Read counter (MSB) 1 Read counter (MSB) II'

— 16#0100
Write counter (LSB) I} 16+0100 Write counter (LSB) EI

The “Pkw_service” program includes the ST instructions that use the settings and values from the first frames
of the previously described “PKW Service” operation screen. These instructions are mainly designed to update
the PLC outputs that relate to the commands of the aperiodic parameter reading/writing service (%QW4.0.9 to
%QW4.0.11 for the read command, %QW4.0.12 to %QW4.0.14 for the write command, and %QW4.0.15 for the
counters associated to these two commands). This program processes the following tasks:

Test of all the checkboxes from the “Slave” and “Command” parts of the screen. If none of the boxes from
each of these two parts is currently checked, one of them will be checked by default (Slave = TeSys U
no. 1; Command = Parameter Reading).

Comparison of the values that correspond to these checkboxes over two consecutive PLC cycles in order to
keep only one checked box at any given time in each part.

When the “SEND command” button is detected as being pushed, this program first updates some local
variables, then updates the outputs that relate to the aperiodic parameter reading/writing service. This two-
times update procedure is intended to cut off the outputs update from the rest of the program. The output
data of the gateway are update on a conditionnal basis:
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= Parameter Reading - Updates the %QW4.0.9 to %QW4.0.11 outputs in order for the gateway to issue
the corresponding Modbus reading query (data displayed in the “Query (LUFP7 Outputs)” part of the
“READING of a parameter value” frame). An 8-bit local counter is incremented each time a new query is
issued (the O value being reserved, it will be replaced with 1), then transmitted to the gateway using the
MSB byte of the %QW4.0.15 output.

The response from the polled slave will then be used by the gateway in order to update the %IW4.0.9 to
%IW4.0.11 inputs (data displayed in the “Response (LUFP7 Inputs)’ part of the “READING of a
parameter value” frame). Each time such a response is received, the gateway increments the MSB byte
of the %IW4.0.15 input in order to tell the Profibus-DP master that it has received a new response. This
8-bit counter is not used in this example.

= Parameter Writing 2> Updates the %QW4.0.12 to %QW4.0.14 outputs in order for the gateway to issue
the corresponding Modbus writing query (data displayed in the “Query (LUFP7 Outputs)” part of the
“WRITING of a parameter value” frame). An 8-bit local counter is incremented each time a new query is
issued (the O value being reserved, it will be replaced with 1), then transmitted to the gateway using the
LSB byte of the %QW4.0.15 output.

The response from the polled slave will then be used by the gateway in order to update the %IW4.0.12 to
%IW4.0.14 inputs (data displayed in the “Response (LUFP7 Inputs)’ part of the “WRITING of a
parameter value” frame). Each time such a response is received, the gateway increments the LSB byte
of the %IW4.0.15 input in order to tell the Profibus-DP master that it has received a new response. This
8-bit counter is not used in this example.
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The various elements presented here are detailed in the documentation of the Profibus-DP master you will have
to use. In the case of the TSX PBY 100 coupler of the Premium automatic controls, for example, these elements
are detailed in the Implementation Manual — TSX PBY 100 — PROFIBUS-DP (ref.: TSX DM PBY 100E), and in
the PL7 PRO on line help (help path: Communication > Profibus-DP).

However, the most important elements are reproduced here in order to make the LUFP7 gateway easier to use.

Gateway Profibus-DP Diagnostics
These diagnostics are the gateway's response to a specific command generated by a Profibus-DP master. This
command enables the master to check the status of one of its slaves.

In the case of the LUFP7 gateway, the response length is equal to 6 bytes, i.e. the minimum standard and
mandatory length for a response to a diagnostic command.

Under PL7 PRO, this response can be viewed in two different ways:

Oonnées de diagnostic PROFIELS-OF

IO ESCLAVE : 0xT1F -
Diagnostic créé par lesclave

¢ In the “Debug” screen of the TSX PBY 100 coupler, when the slave
whose address corresponds to the gateway's is selected. The
gateway Profibus-DP diagnostics are then displayed in the
"PROFIBUS-DP diagnostic data". An example is given on the right.
It is an excerpt from the screen represented in chapter 4.2.12.

Chien de garde esclave actif
Adresze maitre : 1

00 O 0007 1F 03 LI

e Using the SEND_REQ function, the 0x0031 command code, and requesting specifically a diagnostic from
the slave concerned.

The table below describes the structure and content of the gateway response to a Profibus-DP diagnostic
command sent to it:

Bytes Structure Description

0 x0: not_reachable x0=1 if the slave is non connected or switched off
x1: not_ready x1=1 if the slave is not ready for data exchange
x2 : config_fault x2=1 if there is a slave configuration error upon test request
x3 : ext_diag x3=1 if extended diagnostic (bytes 7-255); x3=0 for the LUFP7 gateway
x4 : not_supported x4=1 if the function is not supported by the slave
x5 :invalid_rsp x5=1 if there is an error in the slave's first response
X6 : param_fault x6=1 if there is an error in the slave's last setting message
X7 : master_lock x7=1 if the slave is already set up by another master module

1 x0: prm_required x0=1 if the slave should be configured and set up again

x1 : diag_data_rdy x1=1 if the slave generated a diagnostic to be processed by the master
x2 : is_slave_diag x2=0/1 if the diagnostic was created by the master / by the slave

x3 : wdt_active x3=1 if the slave's watchdog is active

x4 : freeze_mode x4=1 if the selected slave inputs are frozen

x5 : sync_mode x5=1 if the selected slave outputs are frozen

x6 (non utilisé) —_—

X7 : inactive x7=1 if the slave is inactive (excluded from the processing)

2 x0..x6 (unused)
x7: diag_overflow

x7=1 if the number of diagnostic bytes exceeds the size of the reception words

3 master_address Address of the master module that sets up the slave
4-5 PNO _identifier Slave's identification code
6-244  specific_diag (unused) Optional specific diagnostic data (none for the LUFP7 gateway)
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Gateway Configuration Data

These data are transmitted to the Profibus-DP master upon gateway initialization exchanges. These exchanges
enable the Profibus-DP master to set up, configure, and diagnose each of the slaves. The TSX PBY 100 coupler
conducts these setup exchanges, but they are not documented in its Implementation Manual. Please refer to the
general documentation about the Profibus-DP standard if you want further information about initialization

exchanges.

If you want to review the configuration data that have been exchanged during Profibus-DP slave setup, you may
use the SEND_REQ function in an application developed using PL7 PRO. You must then use the 0x0031
command code and specifically request the reading of the configuration data for the slave concerned (see

Implementation Manual of the TSX PBY 100 coupler).

The table below describes the structure and content of the response issued by the TSX PBY 100 coupler to a

read command of the LUFP7 gateway configuration data:

Bytes Name Description
0-1 Total length Total length of the configuration information, in bytes
2 Number of %IW Total size of the input data in the %IW area
3 Number of %QW Total size of the output data in the %QW area
4-5 %IW offset Offset of the input data blocks in the %IW area
6-7 %QW offset Offset of the output data blocks in the %QW area
8 Station Status Configuration of the slave's services (see Profibus-DP standard)
9 Watchdog Factor 1 Slave timeout (see Profibus-DP standard):
10 Watchdog Factor 2 Timeout = (Watchdog Factor 1) x (Watchdog Factor 2) x 10 ms
11 Min TSDR Minimum slave TSDR (see Profibus-DP standard)

12-13 PNO_Identifier Slave identification number (see Profibus-DP standard)
14 Group Flags Identifiers that characterize the slave's group (see Profibus-DP standard)
15 Address ID Slave's address on the bus
16 Modular slave Value = 0x00 / 0x01 if the slave is a compact / modular equipment device
17 Active slave Value = 0x00 / 0x01 if the slave is inactive/active on the network

18-19 Parameters size Size (a bytes) of the parameters data block for that slave

20-21 Configuration data size Size (b bytes) of the configuration data block for that slave

22-23 Size of the data used Size (c bytes) of the data block used for that slave

(Z%t-a) Parameters Parameters data block for that slave

(24+a)- Configuration data Configuration data block for that slave

(23+a+b)
((223‘};?_;2)&) Data used Data block used for that slave
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For the LUFP7 gateway default configuration, the following response is received from the TSX PBY 100 coupler:

Bytes Name Value Bytes Name Value
0-1 Total length 0x0019 14 Group Flags 0x00
2 Number of %IW 0x10 15 Address ID (1) 0x02
3 Number of %QW 0x10 16 Modular slave 0x01
4-5 %IW offset 0x0000 17 Active slave 0x01
6-7 %QW offset 0x0000 18-19  Settings size 0x0000
8 Station Status 0x38 20-21  Configuration data size 0x0001
9 Watchdog Factor 1 0x14 22-23  Size of the data used 0x0000
10 Watchdog Factor 2 0x01 e Settings E—
11 Min TSDR 0x0B 24 Configuration data 0x7F
12-13  PNO_ldentifier 0x071F —_— Data used

(1) This value corresponds to the gateway address on the Profibus-DP network, and its value depends on the position of
the two coding wheels described in chapter 2.7.1.

NOTE: Depending on the network configuration and status, the resulting data are likely not to be strictly
identical to the ones presented above.

General Gateway Information

Another command, also sent to a Profibus-DP master, makes it possible to obtain less detailed information than
a slave's configuration data, and the values of statistic counters related to the exchanges between the queried
master and the slave.

If you wish to review the general information regarding a Profibus-DP slave, you may use the SEND_REQ
function in an application developed using PL7 PRO. Then, you must use the 0x0031 command code and
specifically request that the information for the slave concerned be read (see Implementation Manual of the TSX
PBY 100 coupler).

The table below describes the structure and content of the response issued by the TSX PBY 100 coupler to a
read command of the LUFP7 gateway general information:

Bytes Name Description
0 Configured 0x01 if the slave was configured in accordance with Profibus
1 Operating 0x01 if the slave has been set up and operates properly
2-3 Number of %IW Total size (words) of the input data in the %IW area
4-5 Number of %QW Total size (words) of the output data in the %QW area
6 Input data size Total size (bytes) of the input data on Profibus
7 Output data size Total size (bytes) of the output data on Profibus
8 Diagnostic data size Total size (bytes) of the first diagnostic received
9 Compact diagnostic Compact diagnostic data for that slave
10 Diagnostic counter Total number of diagnostic messages received from that slave
11 Exchange counter Number of exchanges between the master and this defective slave
12 Unavailability counter Number of times this slave is present but unavailable
13 Invalid response counter Number of invalid responses for this slave
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For the LUFP7 gateway default configuration, the following response is received from the TSX PBY 100 coupler:

Bytes Name Value Bytes Name Value
0 Configured 0x01 8 Diagnostic data size 0x06

1 Operating 0x01 9 Compact diagnostic 0x00
2-3 Number of %IW 0x0010 10 Diagnostic counter (1) 0x0A
4-5 Number of %QW 0x0010 11 Exchange counter (1) 0x02
6 Input data size 0x20 12 Unavailability counter (1) 0x03

7 Output data size 0x20 13 Invalid response counter (1) 0x02

(1) The values of all four counters vary while the coupler and gateway are operating. These are modulo 256 counters, i.e.
their values loop back from 255 to 0.
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Only the Modbus commands shown in Function code | Broadcast (1) |Modbus command

the right-hand table are supported by - -

the gateway. The structure of the query 3 0x03 — Read Holding Registers
and response frames for each of these 6 0x06 Yes Preset Single Register
commands is then described in the

following chapters. 16 0x10 Yes Preset Multiple Registers

(1) The content of this column shows whether the command can be added (“Yes”) or not (“—") to the list of a
broadcaster node’s commands, known as “Broadcaster” in ABC-LUFP Config Tool.

In the following chapters, each byte of the query and - Value cannot be changed (Modbus
response frames of a Modbus command are Slave Address |address: 1to 247.
described, one after another, with the exception of the )
fields shown opposite. These are always present in _ - Value cannot be changed (code of
the queries and responses of all Modbus commands. Function the Modbus command)

... Other ... Specific features of

The “Slave Address” and “Function” fields are the first
two bytes of these frames. The two bytes of the
“Checksum’” are their last two bytes. Checksum (Lo) | - Type of error check

Checksum (Hi) |- Number of the 1st byte checked

fields ... Modbus commands ...

The descriptions of the Modbus frames which appear in the following chapters are mainly intended to help you to
configure the gateway’s Modbus exchanges using ABC-LUFP Config Tool. Please see the documentation of
each Modbus slave to check for any restriction regarding these frames (number of registers which can be read
or written in a single Modbus command, for example).

It is a better idea to get hold of a standard Modbus document, such as the guide entitled Modicon Modbus
Protocol Reference Guide (ref.: PI-MBUS-300 Rev. J), so that you can see the correspondence between the
elements displayed in ABC-LUFP Config Tool and the content of the corresponding Modbus frames. Here is an
example of a correspondence for a full frame (including the start and end of frame fields shown above), based
on the “Read Holding Registers” Command (0x03):

Elements under ABC- Modbus frame fields Size
LUFP Config Tool

Modbus Slave Address Slave no. 1 byte
query Function Code Function no. 1 byte
Starting register address No. of the 1st word (MSB / LSB) 2 bytes

Number of registers Number of words (MSB / LSB) 2 bytes

Checksum CRC16 (LSB / MSB) 2 bytes

Modbus Slave Address Slave no. 1 byte
response | Function Code Function no. 1 byte
Byte count Number of bytes read 1 byte

Data Value of 1st word (MSB / LSB) 2 bytes

Value of last word (MSB / LSB) 2 bytes

Checksum CRC16 (LSB / MSB) 2 bytes
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Chapter 6.12, also shows a few examples of correspondences between the elements displayed in ABC-LUFP
Config Tool and the corresponding Modbus frame fields.

See also: Chapter 6.12.2, and chapter 6.12.3, if the implementation of one of these commands would be
incompatible with its implementation in the gateway, for example. You then have to create a special Modbus
command to compensate for this incompatibility.

NOTE: Here, the notions of “input” and “output” (and assimilated) are irrelevant, as all Modbus commands have
access to all of a Modbus slave’s memory. However, these names are retained in order to comply with the
terms used in the standard Modbus documentation.

“Read Holding Registers” Command (0x03)
Frame Field Value or properties
Query Starting Address (MSB)
Starting Address (LSB)
Number of points (PF)
Number of points (Pf)

- Address of the 1st output / internal register

- Number of output / internal registers

Response | Byte count - Number of data bytes = Number of output / internal registers x 2
Data (first register / MSB) - Byte swap = “No swapping” (or “Swap 2 bytes”)
Data (premier registre / Pf) y P PpINg p <Dy
......... - Data length = Value of the “Byte count” field
Bgttz 822::: gg:zg:ﬁg) - Data location = Address in the gateway’s input memory

“Preset Single Register” Command (0x06)

Frame Field Value or properties
Query Register (MSB) i . .

Register (LSB) Address of the output / internal register

Preset data (MSB) - Byte swap = “No swapping” (or “Swap 2 bytes”)

- Data length = 0x0002

Preset data (LSB) - Data location = Address in the gateway’s output memory
Response | Register (MSB) - Byte swap = “No swapping” (or “Swap 2 bytes”)

Register (LSB) - Data length = 0x0002

- Data location = Address in the gateway’s input memory
Preset data (MSB) NOTE: These data are an echo to the query. So in most cases there is no
Preset data (LSB) need to feed them back to the Profibus-DP master.

NOTE: Instead of creating a link between the echo of the response to the “Preset Single Register” Command
(0x06) and the memory area dedicated to the Profibus-DP inputs (0x0002-0x00F3), you'd better link it with the
address 0x0400.
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“Preset Multiple Registers” Command (0x10)

Frame Field Value or properties
Query Starting Address (MSB) | . .

Starting Address (LSB) Address of the 1st output / internal register

Number of Registers (MSB) | . .

Number of Registers (LSB) Number of output / internal registers

Byte Count - Number of data bytes = number of output / internal registers x 2

Data (first register / MSB) o L ”

Data (frst regjster / LSB) - Byte swap = “No swapping” (or “Swap 2 bytes”)

......... - Data length = Value of the “Byte count” field

Data (last register/MSB) | L : ;

Data (iast register / LSB) Data location = Address in the gateway’s output memory
Response | Starting Address (MSB) | - Address of the 1st output / internal register

Starting Address (LSB)

Number of Registers (MSB) | - Number of output / internal registers

Number of Registers (LSB)

Modbus Protocol Exception Responses
When it cannot process a command dictated by a Modbus query, a slave sends an exception response instead
of the normal response to the query.

A WARNING

UNATTENDED OPERATION OF THE SYSTEM

With standard Modbus commands, the LUFP7 gateway considers that all the exception responses it receives
from Modbus slaves are incorrect responses. As a result, it will carry out the re-transmissions configured for
the queries involved.

If you want the software application for your Profibus-DP master to be able to specifically manage exception
responses, you can replace the Modbus command, in ABC-LUFP Config Tool, with a personalized command
(see chapter 6.12.3.2). This then allows you to feed back the “Slave Address” and “Function” fields to the
Profibus-DP master.

Failure to follow this instruction can result in death, serious injury, or equipment damage.

The structure of an exception response is independent of the Modbus command associated with the “Function”
field of the query involved. The whole frame of an exception response is shown below:

Slave Address

Modbus address (1 to 247; addresses 65, 126 and 127 prohibited): The value of this field is
identical to that of the “Slave Address” field of the query involved.

Function

Command code, with exception indicator: The value of this field is set to 0x80 + the value of
the “Function” field of the query involved.

Exception Code

on next page).

Code indicating the nature of the error which has caused the exception response (see table

Checksum (Lo)

Checksum (Hi)

Error check
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Code Name 9f the Description of the exception
exception
0x01 ILLEGAL FUNCTION | The query’s “Function” command code is not implemented in the Modbus slave
software, or it is unable to process it for the moment.
0x02 | ILLEGAL DATA The combination of the query’s “Starting Address” and “No. of Registers” fields
ADDRESS (or assimilated fields) gives access to one or more addresses which are not
accessible on the Modbus slave.
0x03 | ILLEGAL DATA The value of one of the Modbus query’s fields is outside the authorized limits.
VALUE This error does not affect the content of the “Data” (or assimilated) fields, as this
error only takes account of the fields used for managing the Modbus protocol.
0x04 E;ﬁ_\aiEEVICE An unrecoverable failure has occurred when processin the command.
0x05 | ACKNOWLEDGE The Modbus slave informs the gateway that it has accepted the command
(1) (acknowledgement), but that it will take too long to process it and it cannot afford
to wait for the completion of this process before sending a response.
The gateway should transmit subsequent queries in order to determine whether
the command has finished or not.
0x06 | SLAVE DEVICE The Modbus slave informs the gateway that it is already in the process of
(1) Busy running a command and therefore it cannot run the one transmitted to it.
So the gateway should re-transmit the query subsequently.
0x07 | NEGATIVE The Modbus slave informs the gateway that it cannot process the requested
(1) ACKNOWLEDGE command. This exception only affects commands 13 and 14 (0xOD and OxOE).
These functions are not part of the standard Modbus commands and are not
described in this document.
0x08 | MEMORY PARITY | The Modbus slave informs the gateway that it has detected a parity error on the
(1) ERROR access to its own memory. This exception only affects standard commands 20
and 21 (0x14 and 0x15) which are not supported by the gateway.

(1) Please see the standard Modbus documentation for further information about these various scenarios.
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Appendix G: Concept and Quantum PLC

The default data type of Concept with a Quantum PLC is "BOOL".

As shown in the first drawing hereafter, "BOOL" should not be used for the data storage of the LUFP?7.
The bytes (MSB/LSB) and bits are twisted with data type "BOOL".

The data type for the LUFP7 gateway at Concept should be changed to "INT16" or "UINT16".
In this case the data storage of the gateway and the PLC is identical.

Datatype: Bool

215 28 27 20
1/0,0/0|0|O0|O|OlOJO|0O|0O|1|0]|0O]|O
LUFP7
20 27 28 215
0/0j0j1/0|0|0|0|JO|O|0O|0O|0O|0O|O0|1
QUANTUM

Different data storage at the LUFP7 and Concept
with a Quantum PLC.
The BYTES are twisted with datatype "bool"

Datatype : INT16

215 28 27 20
1/0/0/0|0|0O0|O|Of|O|O|0O|O|2]|0|0]|O
LUFP7
20 27 28 215
i1/0/0/0|0|0|O|OfO|0O|O|0O|2|0|0]|O
QUANTUM

Identical DataStorage at the LUFP7 and Concept
with at Quantum PLC
INT16 is the correct datatype

Datatype : UINT16

215 28 o7 20
LUFP? 1/,0/0 0/ 0/0/O|OfO|O|O|0O|1|0O]|0O]|O

20 2728\ 215
QUANTUM 100000000‘0001000

UINT16 has the same mapping like INT16.
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Gateway’s address, 23 v
GSD file, 36
VW3 A8 306 RC double termination, 19
L VW3 A8 306 TF3 T-junction box, 19
LEDs, 25

Line connector, 22

137 1744087 03/2009



Glossary

Oxeeee Value expressed in hexadecimal, which is equivalent to the Heeee, eeech and 16#-+++ notations,
sometimes used in other documents.

NOTE: The ABC-LUFP Config Tool software uses the Oxse* notation.
e.g. 0x0100 = 16#0100 = 256.

2{fecee eoee Value expressed in binary. The number of ‘¢’ digits depends on the size of the item of data
represented. Each nibble (group of 4 bits) is separated from the other nibbles by a space.
Examples: byte 2#0010 0111 = 39, word 2#0110 1001 1101 0001 = 0x69D1 = 27089.

ABC-LUFP Name of the PC software used to configure and monitor the LUFP7 Profibus-DP/Modbus

Config Tool Gateway.

ASIC Integrated circuits specific to a given user and application, covering two major families: pre-
characterised processes and pre-distributed networks.

ATS Abbreviation of “Altistart” (soft start- soft stop unit).

ATV Abbreviation of “Altivar” (drive).

CRC Cyclical Redundancy Check.

LED Light-Emitting Diode.

DP Decentralised Periphery (remote 1/0O). Profibus version or protocol meant for quick
communication with remote 1/0O. This is the only Profibus protocol supported by the LUFP7
gateway.

DPM1 Class 1 DP master: the central automatic control of a Profibus-DP network. It resets and
controls I/O transfers and slave diagnostics on the network. One can have several DPM1
stations on a given Profibus-DP network, each one steering its own slaves.

DPM2 Class 2 DP master: The programming, configuration, and diagnostic device of a Profibus-DP
network.

Fieldbus A term referring to the upstream Profibus-DP network in ABC-LUFP Config Tool.

FMS Profibus-FMS messaging system that defines the objects and application services applicable to
these objects. By extension, the Profibus version or protocol dedicated to complex and advanced
communication tasks at the cell level. This protocol is not supported by the LUFP7 gateway.

GSD Electronic equipment database, also called GSD file. This term designates the format of the
files (“. gsd” extension) that are used by a Profibus master configuration and adjustment tool to
configure their exchanges according to that same protocol.

Handshake An old term referring to the two registers used for initialising and carrying out diagnostics of the
LUFP7 gateway. This term has been replaced by the expression “Control/Status Byte”.

LRC Longitudinal Redundancy Check.

LSB Least significant byte in a 16-bit word.
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MSB

Node

PA

PDP

PI

PNO

PPO

Profibus

PSU

Sub-Network

TSDI

TSDR

XML

Most significant byte in a 16-bit word.
A term referring to the connection point of a Modbus slave under ABC-LUFP Config Tool.

Profibus version or protocol dedicated to process automation. This protocol is not supported by
the LUFP7 gateway.

Profibus-DP (see “DP” above).

Profibus International. This term designates the international organization for users of the
Profibus protocol. It is responsible for federating Profibus skills centres, scattered throughout
the 20 largest industrial countries. The list of user groups of the Profibus protocol is available
on the Profibus web site, at http://www.profibus.com/. To get general-purpose support on
Profibus, please email to PI, at: Profibus_international@compuserve.com.

This term designates the national and local associations of Profibus protocol users.

Parameter Process data Object. This term designates the type and size of the data exchanged
between a Profibus master and slave. In the case of the LUFP7 gateway, PPOs are not used
to configure its exchanges on the Profibus network.

PROcess Field BUS.

Power supply.

A term referring to the downstream Modbus network under ABC-LUFP Config Tool.
Initiating station request time.

Answering station response time.

EXtensible Markup Language. The language used by ABC-LUFP Config Tool to import/export
the configuration of a Modbus slave.
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