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Read This First

Whilst Technosoft believes that the information and guidance given in this manual is correct, all
parties must rely upon their own skill and judgment when making use of it. Technosoft does not
assume any liability to anyone for any loss or damage caused by any error or omission in the
work, whether such error or omission is the result of negligence or any other cause. Any and all
such liability is disclaimed.

All rights reserved. No part or parts of this document may be reproduced or transmitted in any
form or by any means, electrical or mechanical including photocopying, recording or by any
information-retrieval system without permission in writing from Technosoft S.A.

About This Manual

This book describes the motion library TML_LIB_CJ1. TML_LIB CJ1 is a IEC61131-3
compatible collection of motion function blocks, which can be integrated in a CX Programmer
application for the OMRON SYSMAC CJ PLC series. With TML_LIB_CJ1 motion library, you can
quickly program the desired motion and control the Technosoft intelligent drives and motors (with
the drive integrated in the motor case) from an OMRON SYSMAC CJ1 PLC environment. The
TML_LIB_CJ1 uses the User Defined CAN Unit — CJIW-CORT21, through which an OMRON
PLC is connected with the Technosoft drives/motors via a CAN bus link.

Scope of This Manual

This manual applies to the following Technosoft intelligent drives and motors:

e IDM240 / IDM640 (models IDM240-5EI, IDM240-5LI, IDM640-8EIl and IDM640-8LI), with
firmware FOOOH or later (revision letter must be equal or after Hi.e. |, J, etc.)

e IDS240/1DS640 (all models), with firmware FOOOH or later

e |SCM4805 / ISCMB8005 (all models), with firmware FOOOH or later

e IBL2403 (all models), with firmware FO20H or later

e |IPS110 (all models), with firmware FOO5H or later

e IM23x (models IS and MA), with firmware FO00H or later
IMPORTANT! For correct operation, these drives/motors must be programmed with firmware
revision H. EasySetUp' - Technosoft IDE for drives/motors setup, includes a firmware

programmer with which you can check your drive/motor firmware version and revision and if
needed, update your drive/motor firmware to revision H.

! EasySetUp is included in TML_LIB_CJ1 installation package as a component of EasyMotion
Studio Demo version. It can also be downloaded free of charge from Technosoft web page
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Notational Conventions

This document uses the following conventions:

Q

Q
Q
Q

Drive/motor - an intelligent drive or an intelligent motor having the drive part integrated
in the motor case

TML — Technosoft Motion Language

IU — drive/motor internal units

ACR.5 - bit 5 of ACR data

Related Documentation

MotionChip™ 1l TML Programming (part no. P091.055.MCII. TML.UM.xxxx)
describes in detail TML basic concepts, motion programming, functional
description of TML instructions for high level or low level motion programming,
communication channels and protocols. Also give a detailed description of each
TML instruction including syntax, binary code and examples.

MotionChip 1l Configuration Setup (part no. P091.055.MCIl.STP.UM.xxxx)
describes the MotionChip Il operation and how to setup its registers and
parameters starting from the user application data. This is a technical reference
manual for all the MotionChip Il registers, parameters and variables.

Help of the EasyMotion Studio software platform — describes how to use the
EasyMotion Studio, which support all new features added to revision H of
firmware. It includes: motion system setup & tuning wizard, motion sequence
programming wizard, testing and debugging tools like: data logging, watch,
control panels, on-line viewers of TML registers, parameters and variables, etc.
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If you Need Assistance ...

If you want to ... Contact Technosoft at ...
Visit Technosoft online World Wide Web: http://www.technosoftmotion.com/

Receive general information  World Wide Web: http://www.technosoftmotion.com/
or assistance Email: contact@technosoftmotion.com

Ask questions about
product operation or report
suspected problems Fax: (41) 32 732 55 04
Email: hotline@technosoftmotion.com

Make suggestions about or
report errors in
documentation
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1 Introduction

The programming of Technosoft intelligent drives/motors involves 2 steps:

1) Drive/motor setup
2) Motion programming

For Step 1 — drive/motor setup, Technosoft provides EasySetUp. EasySetUp is an integrated
development environment for the setup of Technosoft drives/motors. The output of EasySetUp is
a set of setup data, which can be downloaded to the drive/motor EEPROM or saved on your PC
for later use. The setup data is copied at power-on into the RAM memory of the drive/motor and is
used during runtime. The reciprocal is also possible i.e. to retrieve the complete setup data from a
drive/motor EEPROM previously programmed. EasySetUp can be downloaded free of charge
from Technosoft web page. It is also provided on the TML_LIB_CJ1 installation CD.

For Step 2 — motion programming, Technosoft offers multiple options, like:

1) Use the drives/motors embedded motion controller and do the motion programming in
Technosoft Motion Language (TML). For this operation Technosoft provides EasyMotion
Studio, an IDE for both drives setup and motion programming. The output of EasyMotion
Studio is a set of setup data and a TML program to download and execute on the drive/motor.

2) Use a .DLL with high-level motion functions which can be integrated in a host application
written in C/C++, Delphi Pascal, Visual Basic or Labview

3) Use a IEC61131-3 compatible library with motion function blocks which can be integrated in
a PLC application based on one of the IEC 61136 standard languages

4) Combine option 1) with options 2) or 3) to really distribute the intelligence between the
master/host and the drives/motors in complex multi-axis applications. Thus, instead of trying
to command each step of an axis movement, you can program the drives/motors using TML
to execute complex tasks and inform the master when these are done.

TML_LIB_CJ1 is part of option 3) — a IEC61131-3 compatible motion library developed for
OMRON SYSMAC CJ family of PLCs. The link between the Technosoft drives/motors and the
OMRON PLC is done via CAN-bus using as interface the CJ1W-CORT21 user defined CAN unit.
This solution embeds a Technosoft motion control unit in the OMRON environment, providing
simultaneous access to precise motion control and a large number of distributed peripherals
(Figure 1.1).

This manual presents how to install and use the components of the TML_LIB_CJ1 library. These
were built following the guidelines described in PLC standards for motion control.

The functionality and the interface of these additional functions comply with the technical
specifications of the standard.

Remarks:

e Option 4) requires using EasyMotion Studio instead of EasySetUp. With EasyMotion
Studio you can create high-level motion functions in TML, to be called from your PLC

e EasyMotion Studio is also recommended if your application includes a homing as it
comes with 32 predefined homing procedures to select from, with possibility to adapt
them
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Figure 1.1. Technosoft drives/motors connections with an OMRON CJ1 PLC
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2 Getting started

2.1 Hardware installation

Figure 2.1 shows how to connect via a CAN-bus link several drives/motors with the OMRON
SYSMAC CJ series PLC + the CJ1W-CORT21 user defined CAN unit.

Remarks:

SYSMAC CJ1
&

CJ1W-CORT21

AXISID = 255

Node

Host Address =3

CAN_H
Technosoft —
drive/motor CAN_L
with CAN-bus NC/:de AN T
interface —
AXISID =1 CAN_GND
120R
>< 5%, 0.25W
: CAN_H CAN_H
Technosoft i —
drive/motor ! CAN_L CAN L
with CAN-bus i N%de CAN V+ CAN_V+
interface  } =
AXISID=2 | CAN_GND CAN_GND
Technosoft | CAN_H
drive/motor i Node CAN_L
with CAN-bus
interface  §  © CAN_V+
AXISID=3 i CAN_GND
120R
5%, 0.25W
CAN_H
Technosoft = 18
drive/motor CAN_L
with CAN-bus § Mo 7y
interface —
AXISID = 31 cANGND| |,
— External supply
LT

Figure 2.1 Multiple-Axis CAN network

e The 1200 terminating resistors between CAN-HI and CAN-LO are mandatory
e Some Technosoft products do not require an external supply for the CAN interface
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For the hardware installation of the Technosoft drives/motors see their user manual.

For the hardware installation of the OMRON SYSMAC CJ PLC and the CJ1W-CORT21 user
defined CAN unit, see their user manual.

For drives/motors setup, you can connect your PC to any drive/motor using an RS232 serial link.
Through this serial link you can access all the drives/motors from the network. Alternately, you
can connect your PC directly on the CAN bus network if it is equipped with one of the CAN
interfaces supported by EasySetUp.

2.2 Software installation

In order to perform successfully the following software installations, make sure that you have the
“Administrator” rights.

2.2.1 Installing EasySetUp

On the TML_LIB_CJ1 installation CD you'll find the setup for EasyMotion Studio Demo version.
This application includes a fully functional version of EasySetUp and a demo version of
EasyMotion Studio. Start the setup and follow the installation instructions.

2.2.2 Installing TML_LIB_CJ1 library
Start the TML_LIB_CJ1 setup and follow the installation instructions.

2.3 Drive/motor setup

Before starting to send motion commands from your PLC, you need to do the drive/motor setup
according with your application needs. For this operation you’ll use EasySetUp.

EasySetUp is an integrated development environment for the setup of Technosoft drives and
motors (with the drive integrated in the motor case). The output of EasySetUp is a set of setup
data, which can be downloaded to the drive/motor EEPROM or saved on your PC for later use.

A setup contains all the information needed to configure and parameterize a Technosoft
drive/motor. This information is preserved in the drive/motor EEPROM in the setup table. The
setup table is copied at power-on into the RAM memory of the drive/motor and is used during
runtime. The reciprocal is also possible i.e. to retrieve the complete setup data from a drive/motor
EEPROM previously programmed

Steps to follow for commissioning a Technosoft drive/motor
Step 1. Start EasySetUp

From Windows Start menu execute: “Start | Programs | EasySetUp | EasySetUp” or “Start |
Programs | EasyMotion Studio | EasySetUp” depending on which installation package you have
used.

Step 2. Establish communication

EasySetUp starts with an empty window from where you can create a New setup, Open a
previously created setup which was saved on your PC, or Upload the setup from the drive/motor.
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Before selection one of the above options, you need to establish the communication with the
drive/motor you want to commission. Use menu command Communication | Setup to
check/change your PC communication settings. Press the Help button of the dialogue opened.
Here you can find detailed information about how to setup your drive/motor and do the
connections. Power on the drive/motor and then close the Communication | Setup dialogue with
OK. If the communication is established, EasySetUp displays in the status bar (the bottom line)
the text “Online” plus the axis ID of your drive/motor and its firmware version. Otherwise the text
displayed is “Offline” and a communication error message tells you the error type. In this case,
return to the Communication | Setup dialogue, press the Help button and check troubleshoots.

Remark: When first started, EasySetUp tries to communicate with your drive/motor via RS-232
and COM1 (default communication settings). If your drive/motor is powered and connected to
your PC port COM1 via an RS-232 cable, the communication can be automatically established.

Step 3. Setup drive/motor

Press New button and select your drive/motor type. Depending on the product chosen, the
selection may continue with the motor technology (for example: brushless motor, brushed motor)
or the control mode (for example stepper — open-loop or stepper — closed-loop) and type of
feedback device (for example: incremental encoder, SSI encoder)

This opens 2 setup dialogues: for Motor Setup and for Drive setup through which you can
configure and parameterize a Technosoft drive/motor, plus several predefined control panels
customized for the product selected.

In the Motor setup dialogue you can introduce the data of your motor and the associated
sensors. Data introduction is accompanied by a series of tests having as goal to check the
connections to the drive and/or to determine or validate a part of the motor and sensors
parameters. In the Drive setup dialogue you can configure and parameterize the drive for your
application. In each dialogue you will find a Guideline Assistant, which will guide you through the
whole process of introducing and/or checking your data. Close the Drive setup dialogue with OK
to keep all the changes regarding the motor and the drive setup.

Step 4. Download setup data to drive/motor

Press the Download to Drive/Motor button to download your setup data in the drive/motor
EEPROM memory in the setup table. From now on, at each power-on, the setup data is copied
into the drive/motor RAM memory that is used during runtime. It is also possible to Save the
setup data on your PC and use it in other applications.

Step 5 Reset the drive/motor to activate the setup data

2.4 User defined CAN unit setup

Step 1. Unit No. The unit number uniquely identifies the CAN Unit when more than one CPU Bus
Unit is mounted to the same PLC. The Unit No is set with the rotary switch labeled Unit No. The
unit number setting determines the CIO and DM area words allocated to the Unit as software
switches and the status area.

Step 2. CAN bus baud rate. Use the DIP switches on the front of the User Defined CAN Unit to
set the CAN bus baud rate according with the value set for Technosoft drives/motors. Technosoft
drives/motors support the following baud rates: 125, 250, 500, 800 and 1000 kb. The drive/motors
CAN bus baud rate is set at power on using the following algorithm:

© Technosoft 2007 5 TML_LIB_CJ1 — User Manual



With the value read from the EEPROM setup table

If the setup table is invalid, with the last baud rate read from a valid setup table

If there is no baud rate set by a valid setup table, with 500kb. For this baud rate the DIP
switches positions must be 1-ON, 2-OFF, 3-ON and 4- OFF.

See “CJ1W-CORT21 User Defined CAN Unit Operation Manual” for a description of DIP switches
positions for CAN Unit supported baud rates.

The User Defined CAN Unit is configured, through library’s function blocks, to communicate using
CAN protocol 2.0B and thus the messages sent/received will have 29-bit identifier.

2.5 Build a CX Programmer project with TML_LIB_CJ1

The TML_LIB_CJ1 library is provided as a collection of STL source files. For each library
component you will find a source file with extension .cxf identifiable by the file name. The next
steps detail how to include the TML_LIB_CJ1 components in a CX Programmer project.

1.

Create the project. Launch CX Programmer and create a new project. For details read
the CX Programmer online help.

Configure the memory buffers required by TML_LIB_CJ1 and User Defined CAN
Unit. The TML_LIB requires a memory buffer where to store the axes information. The
user specifies the memory type and start address of the buffer through a globally defined
symbol named AddressinfoAxis. Each axis requires 24 words and thus the length of
the buffer is obtained by multiplying the number of axed with 24.

Before a CAN message is sent from the CAN Unit, the CAN data is stored in a dedicated
buffer. The message is sent at the end of each PLC cycle if the data buffer has an
identifier associated and the corresponding trigger bit is set. This mode of operation
requires 2 buffers, a send buffer where to store the CAN data to be sent and a buffer for
the send trigger bits. For CAN messages received by the CAN Unit there are also
required 2 buffers, a receive buffer to store the CAN data received and a buffer for receive
triggers, that signals received messages.

The start addresses of the buffer are set through globally defined symbols. The
addresses of the symbols must be in the data memory and must ensure that the
buffers do not overlap. For each axis you will have the following requirements:

e 35 words for send buffer. The send buffer length is No _axes x 35 No words

7 bits for send trigger buffer. The send trigger buffer length is
(No _axes x 7)/16 rounded up to whole numbers

10 words for receive buffer. The receive buffer length is No _axes x 2 No words
2 bits for receive ftrigger buffer. The send trigger buffer length is
(No _axes x 2)/16 rounded up to whole numbers

Define global symbols. In order to work properly the TML_LIB requires several symbols
defined globally. Table 2.1 lists the symbols name, type, address and memory type.

The CANModuleEnable, CANModuleEnabled and CANMessageReceived global symbols
address depend on the CAN Unit allocated memory in the CIO area. For example if the
UnitNo = 2 then the start address of the allocated CIO area is CIO1500+ (25 x UnitNo) =
CIO1550. Then you will have for CANModuleEnable the address CIO1550.04, for
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CANModuleEnabled the address CIO1553.02 and for CANModuleEnabled the address

ClO01553.03.
Table 1.1 Globally defined symbols
Name Type Address Memory type Description

AddressInfoAxis WORD User defined User defined Spem_ﬂed the _start address of the buffer with
axes information
Specified the start address of the buffer with

AddressSendBuffer WORD User defined DM CAN message data to be sent. Must be in
data memory

AddressSendTrigger WORD User defined DM Specm(_ad the _start address_ of the buffer with
send trigger bits. Must be in data memory
Specified the start address of the buffer with

AddressReceiveBuffer WORD User defined DM CAN message data received. Must be in
data memory

AddressReceiveTrigger WORD User defined DM Spetl:lfled‘the start addres_s of the buffer with
receive triggers. Must be in data memory

CANModuleEnable BOOL Function of unit clo E‘Qaple CAN communlcatlon. Represents the

number 4" bit from the first
CANModuleEnabled BOOL Eﬂpncggn of unit ClOo Signals CAN communications enabled
. Function of unit Signals a CAN message received and

CANMessageReceived BOOL number CIOo accepted by the CAN unit

CommEnableFlag BOOL A202.00 A Signals the possibility to execute FINS
commands

PLCAXisID INT User defined User defined Stores the PLC Axis ID

4. Import TML_LIB_CJ1 function blocks. From the project tree select Function block tree
item, then click right mouse button and select the option Insert Function | From File... In
the Select Function Block Library File dialogue select the folder where you unzipped
the TML_LIB_CJ1 and select the appropriate function.

Remark: Function TS _Communicationinit followed by TS_AxisState are mandatory. The
TS_Communicationlnit will configure the CAN Unit and TS_AxisState will configure the
Technosoft drives/motors to send CAN messages automatically.

5. Create your application. Build the application motion using the functions supplied with
TML_LIB_CJ1.
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3 TML_LIB_CJ1 description

3.1 Basic concepts

The TML_LIB_CJ1 functions and function blocks were built following the guidelines described in
PLC standards for motion control.

Each Technosoft drive/motor is represented at PLC level using the term Axis. Its behavior is
defined through up to 8 states. Figure presents the axis behavior implemented through
TML_LIB_CJ1. At any moment the axis must be in only one state. The states are stored on the
PLC, for each axis, in the TML_DB. Table 3.1 shows the axis states and their corresponding
values.

Table 3.1 Axis states

State State code | State byte value
Disable 0 1
Standstill 1 2
Discrete Motion 2 4
Continuous Motion 3 8
Synchronized Motion 4 16
Stopping 5 32
ErrorStop 6 64
Homing 7 128

The implemented function blocks are classified into 2 categories:

e Administrative (no driving motion) e.g. MC_Power, TS_WritelntegerParameter, etc.
e Motion related e.g. MC_Gearln, MC_MoveVelocity, etc.

The axis state is changed by function blocks that send motion commands towards Technosoft
drive/motor. Administrative functions have no influence on axis state

Remark: Function TS_Communicationlnit followed by TS AxisState must be called before any
other library function calls since they initialize the CAN bus communication.
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Figure 3.1. Axis behaviour
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3.2 TML_LIB_CJ1requirements

In order to use TML_LIB_CJ1 for OMRON SYSMAC CJ1 series you must have the following
minimal hardware configuration:
e One or more Technosoft drives/motors, connected through a CAN-bus network
¢ An OMRON SYSMAC CJ1 PLC with function blocks support. See CX Programmer online
help for a list with CPU types that support function blocks.
e An User defined CAN unit

The software required in order to implement an application on the previous configuration consists
of:

e EasySetUp for setup of Technosoft drives/motors

e CX Programmer for hardware configuration and programming of the PLC

3.3 Internal units and scaling factors

Technosoft drives/motors work with parameters and variables represented in internal units (IU).
The parameters and variables may represent various signals: position, speed, current, voltage,
etc. Each type of signal has its own internal representation in IU and a specific scaling factor. In
order to easily identify each type of IU, these have been named after the associated signals. For
example the position units are the internal units for position, the speed units are the internal
units for speed, etc.

The scaling factor of each internal unit shows the correspondence with the international standard
units (SI). The scaling factors are dependent on the product, motor and sensor type. Put in other
words, the scaling factors depend on the setup configuration.

In order to find the internal units and the scaling factors for a specific case, select the application
in the project window and then execute menu command Help | Setup Data Management |
Internal Units and Scaling Factors.

Important: The Help | Setup Data Management | Internal Units and Scaling Factors
command provides customized information, function of the application setup. If you change the
drive, the motor technology or the feedback device, check again the scaling factors with this
command. It may show you other relations!

3.4 TML data
The TML uses the following data types:

e int 16-bit signed integer

e uint 16-bit unsigned integer

o Tixed 32-bit fixed-point data with the 16MSB for the integer part and the 16LSB
for the factionary part.

e long 32-bit signed integer

e ulong 32-bit unsigned integer

Since the motion defining parameters, i.e. position (distance), speed, acceleration and jerk have
different data types in TML, for consistency, they are represented at the PLC level using only data
type real, the conversion to TML data types is performed automatically by he function block.
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3.5 AXxis ID Identification

The data exchanged on the CAN bus is done using messages. Each message contains one TML
instruction to be executed by the receiver of the message. Apart from the binary code of the TML
instruction attached, any message includes information about its destination: an axis (drive/motor)
or group of axes. This information is grouped in the Axis/Group ID Code. Each drive/motor has
its own 8-bit Axis ID and Group ID.

Remarks:

1. The Axis ID of a drive/motor must be unique and is set during the drive/motor setup
phase with EasySetUp. The TML_LIB_CJ1 doesn't contain a function or function block
for changing the value of Axis ID.

2. A drive/motor belongs, by default, to the group ID = 1. You can set/change the group ID
of a drive/motor with function block TS_SetGroupID.

3. The Axis ID and Group ID of a drive/motor are stored in TML variable
AAR(Uint@0x030C). Use TS_ReadIntegerParameter to read the value of the Axis ID and
Group ID.

The Group ID represents a way to identify a group of axes, for a multicast transmission. This
feature allows the PLC to send a command simultaneously to several axes, for example to start or
stop the axes motion in the same time. When a function block sends a command to a group, all
the axes members of this group will receive the command. For example, if the axis is member of
group 1 and group 3, it will receive all the messages that in the group ID include group 1 and
group 3.

Each axis can be programmed to be member of one or several of the 8 possible groups.

Table 3.2Definition of the groups

Group No. Group ID value
1 1 (0000 0001b)
2 2 (0000 0010b)
3 4 (0000 0100b)
4 8 (0000 1000b )
5 16 (0001 0000b )
6 32 (0010 0000b)
7 64 (0100 0000b )
8 128 (1000 0000b )

By default all function blocks send the commands to one axis. Several function blocks can also
send commands to a group of axes. The destination of the command (single axis or group of
axes) is set through function block’s input ControlWord. If ControlWord.15 is set when the
function block is executed the commands are sent to the axes having the Group ID equal with the
value read from input AxisID.

Remark: When a function block is configured for group commands it will use the buffer allocated
to the first axis defined.
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3.6 Functions descriptions

The section presents function blocks implemented in the TML_LIB_CJ1 library. The following
convention in naming the functions applies to library’s elements: function name starting with “MC”
refers to a function that complies with PLC standard, for example MC_MoveAbsolute. The
functions name starting with “TS” refer to a function specific to Technosoft drives/motors, for
example TS_MovePVT.

The implemented function blocks are classified as:
e Motion related

o0 MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
TS_MoveSCurveAbsolute
TS_MoveSCurveRelative
MC_MoveVelocity
TS_ExternalAnalogue
TS_ExternalDigital
TS_ExternalOnline
TS_SetPVT
TS_PVTPoint
TS_SetPT
TS _PTPoint
MC_Gearln
MC_GearOut
MC_Camin
MC_CamOut
MC_Stop
TS_Homing

OO0OO0OO0OO0OO0OO0OO0OO0OO0OOOOOOODO

o

e Administrative (no driving motion).
MC_ReadActualPosition
MC_ReadStatus
MC_Power
MC_CamTableSelect

TS SetMaster
TS_WriteLongParameter
TS WriteFixedParameter
TS_WritelntegerParameter
TS_ReadlLongParameter
TS_ReadFixedParamter
TS_ReadIntegerParameter
TS_SetGrouplD
TS_ResetFault
TS_ResetDrive
TS_AxisStatus
TS_SendCommand
TS_SaveParameters

(@]

OO0OO0O0O0O0O0OO0OO0OO0OO0OD0O0O0OO0OO
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For each function block you will find the following information:
e The symbol in LAD representation
Parameters description with their name and associated data type
A functional description
Remarks regarding drive/motor setup
An example that illustrates how to use the function or function block
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3.6.1 MC_MoveAbsolute

Symbol:
MC_MoveAbsolute
—EN ENO|—
— Execute Done|—

— Position CommandAbortedf——

— Velocity Busy|—
— Acceleration Errorl—
— ControlWord ErrorlDf——
— AxisID

Parameters description:

Parameters Data type Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
Position REAL Posmon tc_) reach expressed in TML position
internal units
. The slew speed expressed in TML speed
Input Velocity REAL internal units
Acceleration REAL Accelerat_lon. |ncremer!t expressed in TML
acceleration internal units.
ControlWord WORD Selects the block options
. Axis ID of the drive/motor where the commands
AxisID INT
are sent
ENO BOOL Status of function block execution
Done BOOL Commanded position reached
CommandAborted BOOL The. functlor_1 block is aborted by another
motion function block
output | Busy BOOL Signal the function block is waiting for motion
complete
Signal if an error has occurred in the execution
Error BOOL of the function block or an error message was
received from the drive
ErrorlD WORD Information about the error occurred

Description: The function block programs an absolute positioning with trapezoidal speed profile.
You specify the position to reach plus the velocity (maximum ftravel) and the
acceleration/deceleration rate. The velocity and acceleration must be positive. Negative values
are taken in modulus.

On detecting a rising edge at the Execute input, the function block starts sending motion
commands and sets the Busy output. The Busy output remains set until the drive/motor signals
target reached, moment when the function block sets the Done output and resets Busy.
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The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor. If a drive’s error register information is received during the execution of the
function block, the output Error is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

During motion execution the axis is transferred into DiscreteMotion state, when the target is
reached (Done output is set) the axis is transferred to Standstill state.

Once set, the motion parameters are memorized on the drive/motor. If you intend to use values
previously defined (by a different motion function block or different instance of the same function
block) for the acceleration rate, the velocity or the position to reach, you don’t need to send their
values again in the following trapezoidal profiles. Through ControlWord input you can select the
motion parameters sent by the function block to the drive/motor.

If ControlWord.15 is set then the value read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the done output is set after the motion commands are sent.

Table 3.3 ControlWord bits description

Bit Value | Description

0 0 Send position value

Don’t send the position value

Send the speed value

Don’t send the speed value

1
0
1
0 Send the acceleration value
1
0

2 Don’t send the acceleration value
Target Update Mode 1 (TUM1). Generates new trajectory starting from the
3 actual values of position and speed reference
1 Target Update Mode 0 (TUMO). Generates new trajectory starting from the
actual values of load/motor position and speed
4-14 0 Reserved for new features
0 The motion commands are sent to a one drive/motor
15 . -
1 The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Remarks:

1. The function block requires drive/motor position loop to be closed. During the drive/motor
setup select Position at Control Mode and perform the position controller tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) you must also close the speed loop and perform the
tuning of the speed controller.

Example:

The example shows how to concatenate two absolute positioning commands for the same axis.
The first motion is triggered when “Go_1" becomes TRUE. The second motion can be triggered
by “Done_1”, when the first motion is completed, or by “Override” before the first motion
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completes. If the second motion is triggered with “Override” it will abort the first motion. In Figure
3.1 is displayed the signals state for the two cases.
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First Mation
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e The function block sends all mation parameters. The motion profile is computed  starting from actual values
of loadmotor position and speed (TUMO, Controlord . 3=11
FirstMation
MC_Movedbsolite
P_Cn [(=]alalN] (BOOL)
| | EM EMC |
Always ON Flag
Go_1 (BOGL) (BOOL) Dane_1
JExecute Cione |-
+10000.0 (REAL) (BOOL)] Commanddb...
JDistance Commanddbor |-
ted
+400 (REAL) (BOOL) Buusy_1
J%elacity Busy |
+0.01 (REAL) (BOOL) Error_1
JAcoelerstion Etrar |
#0003 (WWICORD) MWORD o0
HContral®ard ErrorlD
&5 (IMT2
J&xisiD
Done_1 Go_2
175 | |
Cverride
178 l Second Motion
Secondiation
MC_Movedbsolite
P_Cn [(=]alalN] (BOOL)
| | EM ENO |
Always ON Flag
Go_2 (BOGL) (BOOL) Dane_2
|Execute Done -
+2500.0 (REAL) (BOOL)] Commanddb...
JDistance Commanddbor |-
ted
+16.667 (REAL) (BOOL) Busy_2
J%elacity Busy |
+0.4 (REAL) (B2aL) Error_2
JAcoelerstion Etrar |
#0000 (MICRLD) MWORD o
HContral®ard ErrorlD
&5 (IMT2
J&xisiD
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Figure 3.1. Time diagram for 2 consecutive absolute motions
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3.6.2 MC_MoveRelative

Symbol:

MC_MoveRelative
—EN ENOf——
— Execute Donef—

— Distance  CommandAborted|——

— Velocity Busy|—
— Acceleration Error——
— ControlWord ErrorlD——
— AxisID

Parameters description:

Parameters Data type Description
EN BOOL Enable function block execution
Execute BOOL Send motion commands at rising edge
Distance REAL Posmon |pcrement expressed in TML position
internal units
Velocity REAL Thg slew speed expressed in TML speed internal
Input units
Acceleration REAL Accelerathn rate expressed in TML acceleration
internal units.
ControlWord WORD Selects the block options
. Axis ID of the drive/motor where the commands are
AxisID INT sent
ENO BOOL Status of function block execution
Done BOOL Signal the motion complete
CommandAborted BOOL The functlon block is aborted by another motion
function block
output | Busy BOOL Signal the function block is waiting for motion
complete
Signal if an error has occurred in the execution of
Error BOOL the function block or an error message was
received from the drive
ErrorlD WORD Information about the error occurred

Description: The function block programs a relative positioning with trapezoidal speed profile.
You specify the position increment plus the velocity (maximum travel speed) and the
acceleration/deceleration rate. The values of velocity and acceleration must be positive. Negative
values are taken in modulus.

On detecting a rising edge at the Execute input, the function block starts sending motion
commands and sets the Busy output. The Busy output remains set until the drive/motor signals
target reached, moment when the function block sets the Done output and resets Busy.
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The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor. If a drive’s error register information is received during the execution of the
function block, the output Error is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

During motion execution the axis is transferred to DiscreteMotion state, when the target is
reached (Done output is set) the axis is transferred to Standstill state.

Once set, the motion parameters are memorized on the drive/motor. If you intend to use values
previously defined (by a different motion function block or different instance of the same function
block) for the acceleration rate, the velocity or the position to reach, you don’t need to send their
values again in the following trapezoidal profiles. Through ControlWord input you can select the
motion parameters sent by the function block to the drive/motor.

If ControlWord.15 is set then the value read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the done output is set after the motion commands are sent.

Table 3.4 ControlWord bits description

Bit Value | Description

0 0 Send position value

Don’t send the position value

Send the speed value

Don’t send the speed value

1
0
1
0 Send the acceleration value
1
0

2 Don’t send the acceleration value
Target Update Mode 1 (TUM1). Generates new trajectory starting from the
3 actual values of position and speed reference
1 Target Update Mode 0 (TUMO). Generates new trajectory starting from the
actual values of load/motor position and speed
4-14 0 Reserved for new features
15 0 The motion commands are sent to a single drive/motor
1 The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Remarks:

1. The function block requires drive/motor position loop to be closed. During the drive/motor
setup select Position at Control Mode and perform the position controller tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) you must also close the speed loop and perform the
tuning of the speed controller.

Example:

The example shows how to concatenate two relative positioning commands for the same axis.
The first motion is triggered when “Go_1" becomes TRUE. The second motion can be triggered
by “Done_1”, when the first motion is completed, or by “Override” before the first motion
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completes. If the second motion is triggered with “Override” it will abort the first motion. Figure
3.2displays the signals state for the two cases.

The second motion sends only the position increment command.
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120 Firat mation
The function block sends all mation parameters
Firsthotion
MC_MoveRelative
P_On (BOOL) (BOoL)
| EM EMO |
Alvvays OM Flag
Go_1 (BOOL) (BOOL) Dane_1
JExecute Dare |-
+10000.0 (REAL) (BOOL)] Commandih..
{Distance Commandhbar -
ted
+1B67 (REAL) (BOOL) Blusy_1
JWelocity Busy |
+0.02 (REAL) (BCOL) Errar_1
JAcceleration Etrar |
#0000 (YWCRDN (YWCREN L0
HCortrahiiard ErrariD |
&1 (IMTY
J8xizID
3 Cone_1 Go_2
122 { }
Crvertice
—
4 .
125 Second mation
The function block sends the position command and skips the speed and acceleration commands
Secondhiation
MC_MoveRelative
P_on (BOOL) (BOCL)
| EM EMNO |
Alvvays OM Flag
Go_2 (BCOL) (BOOL) Daone_2
JExecute Done |-
+2500.0 (REAL) (BOOL)] Commandih...
{Distance CommandAkbar -
ted
+10.3 (REAL) (BCCL) Busy_2
J*elocity Busy |-
+0.06 (REAL) (BCOL) Errar_2
JAcceleration Etrar |
AO00& (ORI (ORI 102
HContrahMord ErrariD |
&1 (IMTY
JAxisID
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3.6.3 MC_MoveAdditive

Symbol:
MC_MoveAdditive
—EN ENO
— Execute Done

— Distance  CommandAborted
— Velocity Busy
— Acceleration Error,

— ControlWord ErrorlD
— AxisID

Parameters description:

Parameters Data type Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
Distance REAL Posmon |_ncrement expressed in TML position
internal units
Velocity REAL Th_e slew speed expressed in TML speed internal
Input units
Acceleration REAL Accelerathn rate expressed in TML acceleration
internal units.
ControlWord WORD Selects the block options
. Axis ID of the drive/motor where the commands are
AxisID INT sent
ENO BOOL Status of function block execution
Done BOOL Signal the motion complete
CommandAborted BOOL The functlon block is aborted by another motion
function block
output | Busy BOOL Signal the function block is waiting for motion
complete
Signal if an error has occurred in the execution of
Error BOOL the function block or an error message was received
from the drive
ErrorlD WORD Information about the error occurred

Description: The function block programs a relative positioning with trapezoidal speed profile.
The position to reach is computed by adding the position increment to the previous position to
reach, independently of the moment when the command was issued. You specify the position
increment plus the velocity (maximum travel speed) and the acceleration/deceleration rate. The
values of velocity and acceleration must be positive. Negative values are taken in modulus on the

drive/motor.
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Once set, the motion parameters are memorized on the drive/motor. If you intend to use values
previously defined (by a different motion function block or different instance of the same function
block) for the acceleration rate, the velocity or the position to reach, you don’t need to send their
values again in the following trapezoidal profiles. Through ControlWord input you can select the
motion parameters sent by the function block to the drive/motor.

If ControlWord.15 is set then the value read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the done output is set after the motion commands are sent.

Table 3.5 ControlWord bits description

Bit Value | Description

0 0 Send position value

Don’t send the position value

Send the speed value

Don’t send the speed value

1
0
1
0 Send the acceleration value
1
0

2 Don’t send the acceleration value
Target Update Mode 1 (TUM1). Generates new trajectory starting from the
3 actual values of position and speed reference
1 Target Update Mode 0 (TUMO). Generates new trajectory starting from the
actual values of load/motor position and speed
4-14 0 Reserved for new features
15 0 The motion commands are sent to a single drive/motor
1 The motion commands are sent to a group of drives/motors.
Remarks:

1. The function block requires drive/motor position loop to be closed. During the drive/motor
setup select Position at Control Mode and perform the position controller tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) you must also close the speed loop and perform the
tuning of the speed controller.

On detecting a rising edge at the Execute input, the function block starts sending motion
commands and sets the Busy output. The Busy output remains set until the drive/motor signals
target reached, moment when the function block sets the Done output and resets Busy.

The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor. If a drive’s error register information is received during the execution of the
function block, the output Error is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

During motion execution the axis is transferred to DiscreteMotion state, when the target is
reached (Done output is set) the axis is transferred to Standstill state.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

© Technosoft 2007 26 TML_LIB_CJ1 — User Manual



Example:

The example implements two consecutive motions for the drive/motor with axis ID = 1. The first
motion is an absolute positioning at 6000 IU implemented with function block FB101
MC_MoveAbsolute. The second motion is a relative positioning additive to the first motion
implemented with FB MC_MoveAdditive.

The first motion is triggered when “Go_1" becomes TRUE. The second motion can be triggered
by “Done_1", when the first motion is completed, or by “Override” before the first motion
completes. If the second motion is triggered with “Override” it will abort the first motion. In Figure
3.3 is displayed the signals state for the two cases.

First motion ]
Go_1 )
0 Time
| I I | i
Busy 1 ! i :
y_ 0 ! ! Time
1 : | | : | |
| ! |
CommandAborted 1 . ! i ! : Time
i ! ! ! | ] ~
1 : | !
Done_1 | | : Ti
0 ' ! , Time
. | [ >
Second motion | ! i !
| | |
| |
Override : : | i
0 | ! | '£|me
] L
: I ! I
Busy 2 | | |
usy_: 0 : : Time
I | |
CommandAborted_2 | ! | )
0 : | ! Time
| T | 7>
| : |
| |
Done_2 0 : : ” Time
Axis motion i ! i
| |
Velocity | : |
| ! : Time
] | >
10000 -
|
Positon 6000 T
|
4000 T Time

Figure 3.3. Time diagram for an absolute motion concatenated with an additive motion
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4 o | [ First motion
The function block sends all mation parameters
Firsthiotion
MC_Movedbsolite
P_On (BOOL) (BOoL)
|| EM EMC L
Alvveays Ok Flag
Go_1 (BOOL) (BOCL) Done_1
JExecute Done |
+10000.0 (REAL) (BOOL)| Commandab..
Distance Commandabar |-
ted
+16 67 (REAL) (BOCL) Busy_1
Jelocity Busy |l
+0.02 (REAL) (BOCL) Error_1
J&ccelerstion Error |-
#0000 (WORDY (WORD) D100
HContraliord ErrariD |
21 (IMT)
J&xislD
3 Done_1 Go_2
122 |}
Oreerride
4 .
125 Second maotion
The function block sends all position profile parameters
Secondhdation
MC_Additive
P_On (BOOL) (BOoL)
| EM EMNO |
Always OM Flag
Go_2 (BOOL) (BOCL) Done_2
-{Execute Done -
+2500.0 (REAL) (BOCLY| Commandb...
Distance Commandabar |-
ted
+10.3 (REAL) (BOCL) Biusy_2
Jwelacity Busy |
+0.06 (REAL) (BOCL) Error_2
JAccelerstion Error |-
#0000 (WORD) (WORD) D10z
JContral®ord ErrariD |
21 (IMT)
HAxi=lD
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3.6.4 TS_MoveSCurveAbsolute

Symbol:

TS_MoveSCurveAbsolute
— EN ENO|—
— Execute Done[—

— Position CommandAborted|——

— Velocity Busy—
— Acceleration Error—
— Jerk ErrorIDf——
— ControlWord

— AxisID

Parameter description:

Parameters Data type Description
EN BOOL Enable function block execution
Execute BOOL Send motion commands at rising edge
Position REAL Er?i?stlon to reach expressed in TML position internal
Velocity REAL I:i?s slew speed expressed in TML speed internal
Input Acceleration REAL Accelerathn rate expressed in TML acceleration
internal units.
Jerk REAL Accelerathn maximum jerk expressed in TML jerk
internal units
ControlWord WORD Selects the block options
. Axis ID of the drive/motor where the commands are
AxisID INT sent
ENO BOOL Status of function block execution
Done BOOL Signal the motion complete
CommandAborted BOOL The .functlon block is  aborted by another motion
function block
output | Busy BOOL Signal the function block is waiting for motion
complete
Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from
the drive
ErrorlD WORD Information about the error occurred

Description: The function block programs an absolute positioning with an S-curve shape of the
speed. This shape is due to the jerk limitation, leading to a trapezoidal or triangular profile for the
acceleration and an S-curve profile for the speed. You specify the position to reach plus the
velocity (maximum travel speed), the maximum acceleration/deceleration rate and the jerk rate.
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The function block can be executed only from Standstill state. During motion the parameters
should not be changed. Therefore when executing successive motions with
TS_MoveSCurveAbsolute function blocks, you should wait for the previous motion to end before
setting the new motion parameters and starting next motion.

When the motion is stopped with function block MC_Stop, the deceleration phase can be done in
2 ways:

e Smooth, using an S-curve speed profile, when ControlWord.3 = 0, or
e Fast using a trapezoidal speed profile, when ControlWord.3 = 1

On detecting a rising edge at the Execute input, the function block starts sending motion
commands and sets the Busy output. The Busy output remains set until the drive/motor signals
target reached, moment when the function block sets the Done output and resets Busy.

The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor. If a drive’s error register information is received during the execution of the
function block, the output Error is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

During motion execution the axis is transferred to DiscreteMotion state, when the target position
is reached (Done output is set) the axis is transferred to Standstill state.

Once set, the motion parameters are memorized on the drive/motor. If you intend to use values
previously defined (by a different motion function block or different instance of the same function
block) for the acceleration rate, the velocity or the position to reach, you don’t need to send their
values again in the following trapezoidal profiles. Through ControlWord input you can select the
motion parameters sent by the function block to the drive/motor.

If ControlWord.15 is set then the axis ID read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the done output is set after the motion commands are sent.

Table 3.6 ControlWord bits description

Bit Value | Description

0 0 Send position value

Don’t send the position value

Send the speed value

Don’t send the speed value

1
0
1
0 Send the acceleration value
1
0

2 Don’t send the acceleration value
Smooth stop, using an S-curve speed profile, when function block MC_Stop is
called
3 1 Fast stop, using a trapezoidal speed profile, when function block MC_Stop is
called
4-14 0 Reserved for new features
0 The motion commands are sent to a single drive/motor
15 . :
1 The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Remarks:

1. The function block requires drive/motor position loop to be closed. During the drive/motor
setup select Position at Control Mode and perform the position controller tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) you must also close the speed loop and perform the
tuning of the speed controller.

3. For stopping with trapezoidal profile, the deceleration value is read from TML parameter
CDEC (fixed@0x0859). Use TS_WriteFixedParameter in order to change its value. The
default value is 0.5 1U.

Example:

The example implements two consecutive motions for the drive/motor with axis ID =1. The first
motion is a relative positioning at 10000 U implemented with function block MC_MoveRelative.
The second motion is an absolute positioning at 6000 IU implemented with FB
TS_MoveSCurveAbsolute.

The first motion is triggered when “Go_1" becomes TRUE. The second motion can be triggered
only when “Done_1" is set, when the first motion is completed and “Override” is set too. In Figure
3.4 is displayed the signals state for the two cases.
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Figure 3.4. Time diagram for 2 concatenated motions

© Technosoft 2007 32 TML_LIB_CJ1 — User Manual



A . R
120 I First mation

The function block zends all motion parameters

Firsthation

MWC_MoveRelative

P_on (BOCL) (BOGL)
|| EM EMO |
Alwearys OM Flag

Go_1 [(=alaly] (BCCL) Done_1

-{Execute Dane -
+10000.0 (RE&L) (BOOL) | Commanddb...
Diztance CommandAbor -
ted

+16.67 (REAL) (Bl Buusy_1
elocity Busy

+0.02 (REAL) (BOGL) Error_1
J&cceleration Error L

#0000 (AWORD) (WWCIRDD o0
HCantrahiord ErrorlD -

&1 (IMT)
HAxizlD
3 Done_1 Crverride Go_2
122 { | { |
4 .
125 Second mation
The function block must be executed from Standstill state (vwhen the previously motion is completed)

Secondhation

TS _MoveSCurvedhsalite

P_On (BOCL) (BCCoL)
|| EM EMO L
Alwearys OM Flag
Go_2 (BOCL) (B Done_2
{Execute Dane -
+6000.0 (REAL) (BOCL) | Commanddkb...
JDiztance CommandAbor -
ted
+205 [REAL) (BOCL) Busy_2
J"elocity Busy |
+0.07 (REAL) (BOOL) Error_2
JAcceleration Error -
+0.01 (RE&L) (WWORD) o2
HJetk ErrariD -
#0006 (WORD)
HContraliord
21 (INT)
J8xisiD
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3.6.5 TS MoveSCurveRelative

Symbol:

TS_MoveSCurveRelative
—EN ENO|—
— Execute Done|—

— 1 Distance CommandAbortedf——

— Velocity Busy
— Acceleration Error—
— Jerk ErrorlIDf—
— ControlWord
— AxisID
Parameter description:
Parameters Data type Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
Distance REAL Er?iz’tlon increment expressed in TML position internal
Velocity REAL Irr:;tas slew speed expressed in TML speed internal
Input Acceleration REAL Accelerathn rate expressed in TML acceleration
internal units.
Jerk REAL Acceleraho_ns maximum jerk expressed in TML jerk
internal units
ControlWord BOOL Selects the block options
. Axis ID of the drive/motor where the commands are
AxisID INT sent
ENO BOOL Status of function block execution
Done BOOL The motion is complete
CommandAborted BOOL The functlon block is aborted by another motion
function block
Busy BOOL Signal the function block is waiting for motion
Output complete
Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from
the drive
ErrorlD WORD Information about the error occurred

Description: The function block programs a relative positioning with an S-curve shape of the
speed. This shape is due to the jerk limitation, leading to a trapezoidal or triangular profile for the
acceleration and an S-curve profile for the speed. You specify the position to reach plus the
velocity (maximum travel speed), the maximum acceleration/deceleration rate and the jerk rate.
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The function block can be executed only from Standstill state. During motion the parameters
should not be changed. Therefore when executing successive motions with
TS_MoveSCurveAbsolute function blocks, you should wait for the previous motion to end before
setting the new motion parameters and starting next motion.

When the motion is stopped with function block MC_Stop, the deceleration phase can be done in
2 ways:

e Smooth, using an S-curve speed profile, when ControlWord.3 = 0, or
e Fast using a trapezoidal speed profile, when ControlWord.3 = 1

On detecting a rising edge at the Execute input, the function block starts sending motion
commands and sets the Busy output. The Busy output remains set until the drive/motor signals
target reached, moment when the function block sets the Done output and resets Busy.

The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor. If a drive’s error register information is received during the execution of the
function block, the output Error is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

During motion execution the axis is transferred to DiscreteMotion state, when the target position
is reached (Done output is set) the axis is transferred to Standstill state.

Once set, the motion parameters are memorized on the drive/motor. If you intend to use values
previously defined (by a different motion function block or different instance of the same function
block) for the acceleration rate, the velocity or the position to reach, you don’t need to send their
values again in the following trapezoidal profiles. Through ControlWord input you can select the
motion parameters sent by the function block to the drive/motor.

If ControlWord.15 is set then the value read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the done output is set after the motion commands are sent.

Table 3.7 ControlWord bits description

Bit Value | Description

0 Send position value

Don’t send the position value

1 Send the speed value

Don’t send the speed value

5 Send the acceleration value

Don’t send the acceleration value

Smooth stop

3 Faster stop

4-14 Reserved for new features

The motion commands are sent to a single drive/motor

=00 |(= O |O|=|O|=|O

15

The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Remarks:

1. The function block requires the drive/motor position loop to be closed. During the
drive/motor setup select Position at Control Mode and perform the position controller
tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) you must also close the speed loop and perform the
tuning of the speed controller.

3. For stopping with trapezoidal profile the deceleration value is read from TML parameter
CDEC (fixed@0x0859). Use TS_WriteFixedParameter in order to change its value. The
default value is 0.5 1U.

Example:

The example implements two consecutive motions for the drive/motor with axis ID =1. The first
motion is an absolute positioning at 5000 IU implemented with function block MC_MoveAbsolute.
The second motion is a relative positioning with 2500 IU increment, implemented with
TS_MoveSCurveRelative.

The first motion is triggered when “Go_1" becomes TRUE. The second motion can be triggered
only when “Done_1" is set, when the first motion is completed and “Override” is set too. If function
block MC_Stop is issued during second motion the drive/motor stops using a trapezoidal profile
with deceleration read from CDEC TML parameter.
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120 First motion
The function block sends all motion parameters. The motion profile iz computed staing from actusl values of loadimotor
position and speed (TUMO, Controhiord 3]
Firsthdation
MC_Movesbsolute
P_On (BOOL) (BOOL)
I I EmM EMCL
Alavays OM Flag
Go_1 (BooL) (Bl Dane_1
JExecute Dane -
+5000.0 (REAL) (BOOL)| Commandih...
Jhistance Command&hbar L
ted
+40.0 (REAL) [BaL) Blusy _1
JWelocity Busy |
+0.01 (REAL) [BOaL) Errar_1
JAcceleration Errar |-
HOO00S (WORDY (WORD) 100
HCartrohiord ErrariD -
&1 (IMT)
A&zl
Dome_1 Overtide Go_2
122 { { |
135 Secand maotion
The function block sends all mation parameters. a trapezoidal profile is uzed for decelerstion phaze started with MC_Stop
Secandhation
TS _MoveSCurveRelative
F_on (BoaL) (Bl
I I EM EMCL
Alavays OM Flag
Go_2 (BoaL) [BaL) Diare_2
JExecute Dore |-
+2500.0 (REAL) (BOOL) | Commandih...
{Distance Commandabor -
ted
+10.0 (REAL) (BOaL) Blusy_2
{elocity Busy |
+0.02 [REAL) (BOOL) Errar_2
JAcceleration Errar |-
+0.02 (REAL) (WWORDY o2
JJerk ErrariD
#0001 (ORDY
JCantrahtiord
&1 (IMT)
J&xisICr
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3.6.6 MC_MoveVelocity

Symbol:

——EN

— Execute

—( Velocity CommandAborted

MC_MoveVelocity

— Acceleration

— ControlWord

— AxisID

InVelocity

Parameter description:

Parameters Data type Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
Input Velocity REAL The jog speed expressed in TML speed internal units
. Acceleration rate expressed in TML acceleration internal
Acceleration REAL units
ControlWord WORD Selects the block options
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
InVelocity BOOL Signal that commanded velocity reached
CommandAborted BOOL 'kl)'lt;ikfunctlon block is aborted by another motion function
output | Busy BOOL The function block is waiting for velocity to reach the target
speed command
Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from the
drive
ErrorlD WORD Information about the error occurred
Description: The function block commands a trapezoidal speed profile.

At the rising edge of the Execute input, the motion command is sent and the output Busy is set.
The axis is transferred to ContinuousMotion state. When the jog speed is reached, the InVelocity

output is set and Busy is reset.

The CommandAborted is set if another function block starts sending motion commands. If a
drive’s motion error register information is received during the execution of the function block, the
output Error is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.
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During motion execution the axis is transferred to ContinuousMotion state and keeps the state
until another motion command is executed.

Once set, the motion parameters are memorized on the drive/motor. If you intend to use values
previously defined (by a different motion function block or different instance of the same function
block) for the acceleration rate, the velocity you don’t need to send their values again in the
following trapezoidal profiles. Through ControlWord input you can select the motion parameters
sent by the function block to the drive/motor.

If ControlWord.15 is set then the value read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the done output is set after the motion commands are sent.

Table 3.8 ControlWord bits description

Bit Value | Description
0 0 Send speed value
1 Don’t send the speed value
1 0 Send the acceleration value
1 Don’t send the acceleration value
0 Target Update Mode 1 (TUM1). Generates new trajectory starting from the
2 actual values of position and speed reference
1 Target Update Mode 0 (TUMO). Generates new trajectory starting from the
actual values of load/motor position and speed
3-14 0 Reserved
15 0 The motion commands are sent to a single drive/motor
1 The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Remarks:

1. The function block requires drive/motor speed loop to be closed. During the drive/motor
setup, in the Drive Setup dialogue, select Speed at Control Mode and perform the speed
controller tuning.

2. If the application requires switching between continuous motion (speed control) and
discrete motion (position control) the position loop must be closed, also. In the Drive
setup dialogue select Position at Control Mode, then enter the Advanced dialogue and
close the speed loop. After the selection perform the tuning of the position controller and
speed controller.
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I;xample:

130 First mation
The function block =ends all speed profile parameters to the frivedmotar with AxisiD =1
Firsthotion
MC_Moverelocity
P_on (BOOL) (B0l
| | EM EMOL
Alveays OM Flag
Go_1 (BOOL) (BOOLY]  Invelocity 1
JExecute In%elocity |
+40.0 [RE&L) (B2oL)| Commandib..
Jvelocity Commandabar |-
ted
+0.01 [REALY (=]ala]iy} Busy_1
JAcceleration Busy |
#0000 MWORDY (Bl Error_1
JContrahiiard Errar |-
&1 [IMT [WMORLY) oo
H&xisll ErrariD
3 Iny elocity_2 Gio_2
122 | | )
Crverrice
—
4 .
135 Second motion
The function block sends all speed profile parameters. The profile iz computed using the actual values of loadimotor
position and speed (TUMO, Controhyord.2=1.
Secondhlotion
MC_Moverelocity
P_on (BOOL) (Bl
| | EM EMCL
Alveays OM Flag
Go_2 (BooL) (BOoLY]  Invelocity_2
JExecute In*elocity -
+16EY [REALY (BOOLY] Commandib.
{"elocity CommandAbor |
ted
+0.06 [RE&L) (=lala]iy} Busy_2
J&cceleration Busy |
#0004 WWIORD (B2l Error_2
JContrahfiard Errar |
&1 (IMTY (MR ooz
J4xizlD ErrariD
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3.6.7 TS_SetPVT

Symbol:
TS_SetPVT
—{EN ENO—
— Execute Donef|——
Command
— PVTCounterValue Aborted |
— LowLevelValue Busy|—
—— PVTPOSO0 Error—
— ControlWord ErrorlD [—
— AxisID
Parameter description:
Parameters Data type | Description
EN BOOL Enable function execution
Execute BOOL At rising edge the command is sent
PVTCounterValue INT The new counter value for the first PVT point
Input | LowLevelValue INT The new value for low buffer signaling
PVTPOSO REAL The initial position for absolute PVT mode
ControlWord WORD Selects the block options
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Done BOOL Signal the path de_scrlbed thro.ugh PVT points ended
correctly, the last point has velocity zero
CommandAborted BOOL The motion command is aborted by another motion
command
Output | Busy BOOL The function block is processing the commands
Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from the
drive
ErrorlD WORD Information about the error occurred

Description: The function programs a drive/motor to work in PVT motion mode. In PVT motion
mode the drive/motor performs a positioning path described through a series of points. Each point
specifies the desired Position, Velocity and Time, i.e. contains a PVT data. Between the points
the built-in reference generator performs a 3rd order interpolation.

Remark: The function block just programs the drive/motor for PVT mode, the motion mode is
activated from function block TS PVTPoint, and therefore the TS _PVTPoint must follow
TS_SetPVT call. Also, the function block TS_PVTPoint sends the PVT points to the drive/motor.

A key factor for getting a correct positioning path in PVT mode is to set correctly the distance in
time between the points. Typically this is 10-20ms, the shorter the better. If the distance in time
between the PVT points is too big, the 3rd order interpolation may lead to important variations

compared with the desired path.
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The PVT motion mode can be started only when the previous motion is complete. However, you
can switch at any moment to another motion mode.

The PVT mode can be relative (ControlWord.0 = 0) or absolute (ControlWord.0 = 1). In the
absolute mode, each PVT point specifies the position to reach. The initial position may be either
the current position reference TML variable TPOS (ControlWord.12=1) or a preset value read
from the TML parameter PVTPOSO (ControlWord.12=0). In the relative mode, each PVT point
specifies the position increment relative to the previous point. In both cases, the time is relative to
the previous point i.e. represents the duration of a PVT segment. For the first PVT point, the time
is measured from the starting of the PVT mode.

Each time when the drive receives a new PVT point, it is saved into the PVT buffer. The reference
generator empties the buffer as the PVT points are executed. The PVT buffer is of type FIFO (first
in, first out). The default length of the PVT buffer is 7 PVT points. Each entry in the buffer is made
up of 9 words, so the default length of the PVT buffer in terms of how much memory space is
reserved is 63 (3Fh) words. The drive/motor automatically sends messages to the PLC when the
buffer is full, low or empty. The messages contain the PVT status (TML variable PVTSTS). The
buffer full condition occurs when the number of PVT points in the buffer is equal with the buffer
size. The buffer low condition occurs when the number of PVT points in the buffer is less or equal
with a programmable value. When ControlWord.7=1 the buffer low level is programmed with the
value read from LowLevelValue input. The buffer empty condition occurs when the buffer is
empty and the execution of the last PVT point is over. When the PVT buffer becomes empty the
drive/motor:

¢ Remains in PVT mode if the velocity of last PVT point executed is zero and waits for new
points to receive
e Enters in quick stop mode if the velocity of last PVT point executed is not zero

Therefore, a correct PVT sequence must always end with a last PVT point having velocity zero.
Remarks:

1. The PVT and PT modes share the same buffer. Therefore the TML parameters and
variables associated with the buffer management are the same.

2. Both the PVT buffer size and its start address are programmable via TML parameters
(int@0x0864) and PVTBUFLEN (int@0x0865). Therefore if needed, the PVT buffer size
can be substantially increased. Use TS_WritelntegerParameter to change the PVT buffer
parameters.

Table 3.9. ControWord bits description

Bit Value | Description
0 0 The PVT mode is relative
1 The PVT mode is absolute
Target update mode 1. Generates new trajectory starting from the actual values
0 of position and speed reference (i.e. don’'t update the reference values with
1 load/motor position and speed)
Target update mode 0. Generates new trajectory starting from the actual values
1 of load/motor position and speed (i.e. update the reference values with
load/motor position and speed)
2 0 Don’t change the value of PVTPOSO0
1 Change PVTPOSO0 with the value read from PVTPOSO input
3-6 0 Reserved
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No change in the buffer low parameter

Change the buffer low parameter with the value specified in LowLevelValue

o= |0

8-11

Reserved

If PVT mode is set as absolute, the initial position is taken from TML parameter
PVTPOSO (default = 0). The initial position is used to compute the distance to
move up to the first PVT point.

12

If PVT mode is set as absolute, the initial position is taken from TML variable
TPOS. The initial position is used to compute the distance to move up to the first
PVT point.

13

No change to the internal integrity counter

Change internal integrity counter with the value specified in PVTCounterValue

Integrity checking is active

14

Integrity checking inactive

Nothing

=[O |O(=O

15

Clear PVT buffer

On detecting a rising edge at Execute input the function block reads the inputs and sends the
motion commands to the drive/motor. The output Busy is set and remains set until the function
block TS_PVTPoint signals “motion mode active” moment when the Done output is set and Busy

reset.

The input EN must be connected to the left bus through P_On flag for proper execution of the

function

Remarks:

1. The function block requires the drive/motor position loop to be closed. During the
drive/motor setup select Position at Control Mode and perform the position controller

tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) the speed loop must be closed, also. In the Drive
setup dialogue select Position at Control Mode, then enter the Advanced dialogue and
close the speed loop. After the selection perform the tuning of the position controller and
speed controller.
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Example:

133

The function block programs the PYT mode on drivedmotor with 2xisiD = 2. The counter of the first PYT point is 10
and the "buffer loww condition is signaled” when in the PYT buffer remain 3 points. The PYT mode iz absolute.

SetPy'T_2
TS_SetPvT
P_on (BOOL) (BiioL)y
| | Er EMC L
Alweays OM Flag
GoSetup_2 [BOCL) (B0l DoneSetup_ 2
JExecute Dore
10 (INT? (BOOL) [ Commandab..
AP TCountery’  Commanddbor |-
alue ted
3 (INT? (B0 Blusy _2
JLowl evelvalu Busy |
=
+1000.0 [REAL) [BOCL) Error_2
AP TPOS0 Errar
#CO05 (WCIRCY) O C10o
JContrahMyiord Erroril |
&2 (INT)
A &xisiD
4 155 l The function block activartes the motion mode and sends the PVT points at each transition of Execute from low to high
Poirit_2
TS_PYTPoirt
P_on [(=ieleliy] [B2oL)
|} EM EMC L
Always OM Flag
GoPoint_2 (BOCL) (BCCL) ConePaint
JExecite Dane -
+2000.0 [REAL) (Bl Commanddb...
HPosition Caommandabar
ted
+5.0 [REAL) (Bl Busy
JNelocity Busy |
&100 (INT? (WCRDY P TStatus
{Time P TStatus |
10 (WYWICIRDY) (BCCL) ErrorPoirt
AP TCounter Errar L
&2 (INT? (WORDY 101
JaxislD Errorll |
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3.6.8 TS PVTPoint

Symbol:
TS_PVTPoint
—— EN ENO|—
Execute Done
— Position CommandAborted|——
— Velocity Busy[—
— Time Error—
— PVTCounter ErrorlIDf—
— AxisID PVTStatusf|—
Parameter description:
Parameters Data type | Description
EN BOOL Enable function execution
Execute BOOL At rising edge the command is sent
Position REAL Represents the position to be reached at the end of the
PVT segment
| Velocity REAL Is the velocity at the of the PVT segment
nput ——
. Represents the time interval of the PVT segment expressed
Time INT . L )
in TML time internal units
PVTCounter INT The counter va!ue for the current point. The maximum value
for the counter is 127.
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Done BOOL Signal that commanded velocity is reached
CommandAborted BOOL The motion command is aborted by another motion
command
Busy BOOL The function block is processing the command
Output - - -
Signal if an error message was received from the
Error BOOL ; .
drive/motor while 'Done
ErrorlD WORD Information about the error occurred
PVTStatus WORD The PVT status received from the drive/motor

Description: The function block

activates the PVT motion mode and sends the PVT points to a
drive/motor previously programmed with function block TS_SetPVT to work in PVT motion mode.
In PVT motion mode the drive/motor performs a positioning path described through a series of
points. Each point specifies the desired Position, Velocity and Time, i.e. contains a PVT data.
Between the points the built-in reference generator performs a 3rd order interpolation.

At the first rising edge of the Execute input the function block reads the inputs, sends the PVT
point to the drive/motor and activates the motion mode. The output Busy is set and remains set
until the drive signals the motion is complete, moment when the Done output is set and Busy
reset. If the last point sent has non-zero velocity the drive/motor signals the condition quick stop

and the function block sets the output Error.

© Technosoft 2007

45 TML_LIB_CJ1 — User Manual




Every time the function block detects a rising edge at input Execute reads the inputs and sends a
PVT point.

When the PLC receives a message from the drive/motor with PVT status the function transfers to
output PVTStatus its value.

Table 3.10 PVT motion mode status

BIT VALUE DESCRIPTION
15 0 PVT buffer is not empty
1 PVT buffer is empty — there is no PVT point in the buffer and the execution of the
current PVT segment is over. If PVTSENDOFF = 0 (default), the drive/motor will send
the PVTSTS each time this bit goes from 0 to 1
14 0 PVT buffer is not low
1 PVT buffer is low — the number of PVT points from the buffer is equal or less than the
low limit set using SETPVT. If PVTSENDOFF = 0 (default), the drive will send the
PVTSTS each time this bit goes from 0 to 1
13 0 PVT buffer is not full
1 PVT buffer is full — the number of PVT points from the buffer is equal with the buffer
dimension. If PVTSENDOFF = 0 (default), the drive will send the PVTSTS each time
this bit goes from 0 to 1
12 0 No integrity counter error
1 Integrity counter error. If integrity counter error checking is enabled and
PVTSENDOFF = 0 (default), the drive will send the PVTSTS each time this bit goes
from 0 to 1
11 0 The drive has kept the PVT motion mode after a PVT buffer empty condition, because
the velocity of the last PVT point was 0
1 The drive has performed a Quick stop, following a PVT buffer empty condition,
because the velocity of the last PVT point was different from 0
10 0 Normal operation. Data received are PVT points
1 A PT point was received while PVT mode is active. The PT point was discharged. If
PVTSENDOFF = 0 (default), the drive/motor will send the PVTSTS each time this bit
goes from 0 to 1
9.7 0 Reserved
6..0 0..127 Current integrity counter value

The input EN must be connected to the left bus through P_On flag for proper execution of the

function

Remarks: The function block just sends the PVT points, the motion mode is programmed with
function block TS_SetPVT, and therefore the TS_PVTPoint must follow TS_SetPVT call.
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3.6.9 TS SetPT

Symbol:

TS_SetPT
—— EN Done[—

— Execute CommandAbortedf——

— PTCounterValue Busy|—
— LowLevelValue Errorf—
— PTPOSO ErrorID—
— ControlWord

— AxisID ENO|—

Parameter description:

Parameters Data type | Description

EN BOOL Enable function execution

Execute BOOL At rising edge the command is sent

PTCounterValue INT The new counter value for the first PT point

Input | LowLevelValue INT The new value for low buffer signaling

PTPOSO REAL The initial position for absolute PT mode

ControlWord WORD Selects the block options

AxisID INT Axis ID of the drive/motor where the commands are sent

ENO BOOL Status of function block execution

Done BOOL Signal that PT motion mode programmed successfully

CommandAborted BOOL The motion command is aborted by another motion
command

Output | Busy BOOL The function block is processing the command

Signal if an error has occurred in the execution of the

Error BOOL function block or an error message was received from the
drive

ErrorlD WORD Information about the error occurred

Description: The function block programs a drive/motor to work in PT motion mode. In PT motion
mode the drive/motor performs a positioning path described through a series of points. Each point
specifies the desired Position and Time, i.e. contains a PT data. Between the points the built-in
reference generator performs a linear interpolation.

Remarks: The function block just programs the drive/motor for PT mode, the motion mode is
activated from function block TS_PTPoint, and therefore the TS_PTPoint must follow TS_SetPT
call. Also, the function block TS_PTPoint sends the PT points to the drive/motor.

The PT motion mode can be started only when the previous motion is complete. However, you
can switch at any moment to another motion mode by calling a different function block with

The PT mode can be relative (ControlWord.0 = 0) or absolute (ControlWord.0 = 1). In the
absolute mode, each PT point specifies the position to reach. The initial position may be either the
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current position reference TML variable TPOS (ControlWord.12=1) or a preset value read from
the TML parameter PTPOSO (ControlWord.12=0). In the relative mode, each PT point specifies
the position increment relative to the previous point. In both cases, the time is relative to the
previous point i.e. represents the duration of a PT segment. For the first PT point, the time is
measured from the starting of the PT mode.

Each time when a new PT point is received it is saved into the PT buffer. The reference generator
empties the buffer as the PT points are executed. The PT buffer is of type FIFO (first in, first out).
The default length of the PT buffer is 7 PT points. Each entry in the buffer is made up of 9 words,
so the default length of the PT buffer in terms of how much memory space is reserved is 63 (3Fh)
words. The drive/motor automatically sends messages to the PLC when the buffer is full, low or
empty. The messages contain the PT status (TML variable PVTSTS). The buffer full condition
occurs when the number of PT points in the buffer is equal with the buffer size. The buffer low
condition occurs when the number of PT points in the buffer is less or equal with a programmable
value. When ControlWord.7=1 the buffer low level is programmed with the value read from
LowLevelValue input. The buffer empty condition occurs when the buffer is empty and the
execution of the last PVT point is over. When the PT buffer becomes empty the drive/motor hen
the PT buffer becomes empty the drive/motor keeps the position reference unchanged.

Remark:

1. The PVT and PT modes share the same buffer. Therefore the TML parameters and
variables associated with the buffer management are the same.

2. Both the PT buffer size and its start address are programmable via TML parameters
(int@0x0864) and PVTBUFLEN (int@0x0865). Therefore if needed, the PT buffer size
can be substantially increased. Use TS WritelntegerParameter to change the PT buffer
parameters.

On detecting a rising edge at Execute input the function block reads the inputs and sends the
motion commands to the drive/motor. The output Busy is set and remains set until the function
block TS_PTPoint signals “motion mode active”, moment when the Done output is set and Busy
reset.

Table 3.11. ControWord bits description

Bit Value | Description

0 0 The PT mode is relative
1 The PT mode is absolute
Target update mode 1. Generates new trajectory starting from the actual values
0 of position and speed reference (i.e. don’'t update the reference values with
1 load/motor position and speed)
Target update mode 0. Generates new trajectory starting from the actual values
1 of load/motor position and speed (i.e. update the reference values with

load/motor position and speed)

7 0 No change in the buffer low parameter
1 Change the buffer low parameter with the value specified in LowLevelvalue
11-8 0 Reserved for new features
If PT mode is set as absolute, the initial position is taken from TML parameter
12 0 PVTPOSO (default = 0). The initial position is used to compute the distance to

move up to the first PVT point.
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If PT mode is set as absolute, the initial position is taken from TML variable
1 TPOS. The initial position is used to compute the distance to move up to the first
PT point.

13 No change to the internal integrity counter

Change internal integrity counter with the value specified in PTCounterValue

Integrity checking is active

14 Integrity checking inactive

Nothing

=[O |O(= O

15 Clear PT buffer

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Remarks:

1. The function block requires the drive/motor position loop to be closed. During the
drive/motor setup select Position at Control Mode and perform the position controller
tuning.

2. If the application requires switching between discrete motion (position control) and
continuous motion (speed control) the speed loop must be closed, also. In the Drive
setup dialogue select Position at Control Mode, then enter the Advanced dialogue and
close the speed loop. After the selection perform the tuning of the position controller and
speed controller.
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Example:
E 133 The function block programs the PT mode on drivetnotor wwith AxislD = 2. The counter of the first PT point iz &
and the "huffer lowy condition” iz signaled when inthe PT butfer remain 2 paints. The PT mode is relative.

ZetPT
TS_SetPT
P_Cn [(=lele Y] (BooL)
| | EM EMC L
Alweays OR Flag
GoZetup_2 (BOoL) (BOOL) | DoneSetup_2
JExeciute Done -
&5 (IMT? (BOOL) | Commandab...
JPTCourtery'al  Commandabor |-
ue ted
&2 (IMT? (BOoL) Busy_2
JLowLevelvalu Busy |-
=
+1000.0 [REAL) BOoL) Error_2
JPTROE0 Errar |
#4000 oRDY WIORD 0o
JControhard ErrarlD
a2 (IMT?
JAxE

& 135 l The function block activates the mation mode and sends the PYT points at each transition of Execute input from low to high
SendPTPaoint
T=_PTPaint
P_On (BOOL) BOoL)
| | EM EMO L
Alweays Ok Flag
ZoPoint_2 (=lele ] (BOOL) DonePairt
JExecute Done |
+2000.0 (REAL) (BOOL) | Commandbb. .
{Position Commandabor
ted
100 (IMT] (BoaL) Buzy
4Time Busy L
&6 oD WORD P TStatus
JPTCounter PTStatus L
&2 (IMT? (Bl ErrarPairt
JAxisD Error -
MAORD o1
ErrarlD -
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3.6.10 TS PTPoint

Symbol:
TS_PTPoint
— EN ENO|—
— Execute Donef—
— Position CommandAborted|——
— Time Busy[—
—— PTCounter Error——
—— AxisID ErrorIDf——
PTStatus|—
Parameter description:
Parameters Data type | Description
EN BOOL Enable function execution
Execute BOOL At rising edge the command is sent
Position REAL Represents the position to be reached at the end of
Inout the PT segment
P Time INT Represents the time interval of the PT segment
PTCounter INT The. counter value for the purrent point. The
maximum value for the counter is 127.
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Done BOOL Slgnal the commanded motion is completed after the last
point PT sent
CommandAborted BOOL The motion command is aborted by another motion
Output command
Busy BOOL The function block is processing the command
Error BOOL Slgnal if an error message was received from the
drive/motor while 'Done
ErrorlD WORD Information about the error occurred
PTStatus WORD The PT status received from the drive/motor

Description: The function block activates the PT motion mode and sends the PT points to a
drive/motor previously programmed with function block TS_SetPT to work in PT motion mode. In
PT motion mode the drive/motor performs a positioning path described through a series of points.
Each point specifies the desired Position and Time, i.e. contains a PT data. Between the points
the built-in reference generator performs a linear interpolation.

On detecting a rising edge at Execute input the function block reads the inputs sends the first PT
point to the drive/motor and activates the motion mode. The output Busy is set and remains set
until the drive signals the motion is complete, moment when the Done output is set and Busy
reset. If the last point sent to has non-zero velocity the drive/motor signals the condition quick
stop and the function block sets the output Error.
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The function block sends a PT point every time detects a rising edge at input Execute.

When the PLC receives a message from the drive/motor with PT status the function transfers to
output PTStatus its value.

Table 3.12 PT motion mode status

BIT | VALUE DESCRIPTION
15 0 PT buffer is not empty
1 PT buffer is empty — there is no PT point in the buffer and the execution of
the current PT segment is over. If PVTSENDOFF = 0 (default), the
drive/motor will send the PVTSTS each time this bit goes from 0 to 1
14 0 PT buffer is not low
1 PT buffer is low — the number of PT points from the buffer is equal or less
than the low limit set using SETPT. If PVTSENDOFF = 0 (default), the drive
will send the PVTSTS each time this bit goes from 0 to 1
13 0 PT buffer is not full
1 PT buffer is full — the number of PT points from the buffer is equal with the
buffer dimension. If PVTSENDOFF = 0 (default), the drive will send the
PVTSTS each time this bit goes from 0 to 1
12 0 No integrity counter error
1 Integrity counter error. If the integrity counter error checking is enabled and
PVTSENDOFF = 0 (default), the drive will send the PVTSTS each time this
bit goes from 0 to 1
11 0 Reserved
10 0 Normal operation. Data received are PT points
1 A PVT point was received while PT mode is active. The PVT point was
discharged. If PVTSENDOFF = 0 (default), the drive/motor will send the
PVTSTS each time this bit goes from 0 to 1
9.7 0 Reserved
6..0 0..127 | Current integrity counter value

The input EN must be connected to the left bus through P_On flag for proper execution of the

function

Remarks: The function block just sends the PT points, the motion mode is programmed with
function block TS_SetPT, and therefore the TS _PTPoint must follow TS_SetPT call.
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3.6.11 TS_Homing

Symbol:
TS_Homing

—— EN ENO|—

— Execute Done|—

— Position Busy[—

— HomingAddress Error—

— AxisID ErrorIDF——

Parameters description:
Parameter Data type Description
EN BOOL Enable function block execution
Input Execute BOOL Send the stop command at rising edge
Position REAL The position set at the end of the homing procedure
HomingAddress | WORD Program memory address of the homing procedure
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL State of function block execution
Done BOOL The homing procedure ended successfully
Busy BOOL The function is waiting for homing procedure to end
Output Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from
the drive

ErrorlD WORD Information about the error occurred

Description: The function block starts a homing procedure programmed on the drive/motor with

AxisID.

The search for the home position can be done in numerous ways. In order to offer maximum
flexibility, the TML does not impose the homing procedures but lets you define your own,
according with your application needs.

The homing procedures are programmed and downloaded on the drive/motor using EasyMotion
Studio tool. Technosoft provides for each intelligent drive/motor a collection of up to 32 homing
procedures. You may use any of these homing procedures as they are, or use them as a starting
point for your own homing routines.

Steps to program the drive/motor for homing:

e Start EasyMotion Studio and load the project associated to your application

e Select from the list with all the defined homing procedures one or several to be used

e Select the menu command Application | Motion | Build to compile and link the TML
program, the result is a file with out extension ready to be downloaded to the drive/motor.

e Establish the communication with your drive and download the TML program with menu
command Application | Motion | Download Program
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e Open the Command interpreter window and interrogate the drive/motor about the
program memory address of the homing procedure using the command “?HomingXX”
where XX is the homing procedure number.

[*] Command Interpreter =10l x|

THML> Homing? ]
Homing2 is label with addreszs 0x4031

THML> Homing9

Homing® is label with address 0x404F

THL>

KN 2w

e Inthe PLC program call TS_Homing with the homing procedure address and the
home position.

On detecting a rising edge at the input Execute, the function block sends the home position and
starts the homing procedure on the drive/motor. The Busy output is set and remains set until the
drive/motor signals homing procedure completed. When the drive/motor message is received the

function block sets the Done output and resets Busy. Outputs Error and ErrorlD have no
associated functionality.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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I:Txam ple:

157 The function block starts & haming procedure downloaded on drivesmator with AxislD = 2.
The homing procedure start address iz Ox4031.

Haming
TS _Homing
P_On (BOOL) (BOOL)
| | EM EMO L
Alwwarys OB Flag
GoHoming_2  |[(BOOL) (BOOL) | HomingDone_2
-{Execute Done |
+2000.0 (FEALY (BOOL)| Homing&hort...
-{Position Commandibor |-
tedd
#4031 WORD) (BOOL)| HomingBusy _2
JRunAddress Busy |
&2 (IMNT) (BOOL)| HaomingErrar_1
JAxisD Error |
(WORD)
ErrariD |
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3.6.12 MC_Stop

Symbol:
MC_Stop
—— EN ENOf[—
— Execute Done|—
— Deceleration Busy|—
— AxisID Error|—
ErrorlDf[——

Parameters description:

Parameter Data type Description
EN BOOL Enable function block execution
Execute BOOL Send the stop command at rising edge
Input Deceleration REAL l[J)rc]aittzseleratlon rate expressed in TML acceleration internal

AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL State of function block execution
Done BOOL Signal drive velocity zero.

Output Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from the

drive

ErrorlD WORD Information about the error occurred

Description: The function block stops the drive/motor motor with the deceleration rate set at
Deceleration input. The drive/motor decelerates following a trapezoidal speed profile. The stop
command is sent to the drive/motor with AxisID.

On detecting a rising edge at Execute input the function block sends the stop command and sets
the Busy output. Busy remains set until the drive/motor signals “velocity zero”, moment when the
function block sets the Done output and resets the Busy.

If the drive/motor error register is received, while the output Done is not set, the output Error is set
and the its value is passed to ErrorID.

When the function block is called the axis is transferred to state Stopping and aborts the current
motion function block. In the Stopping state no motion function block can be called.

The axis remains in state Stopping until the input Execute is reset when the axis is transferred to
state Standstill.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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I%xample:

158 Stop the current mation, no mation can be triggered urtil Execute is reset,
currertAxis walue shauld remain unchanged until AxisStopped is reset.

Stop
WiC_Stap
P_On (B0l (BOoL)
| EM EMC L
Alveays Oh Flag
Gostop (BOOL) (BOOLY|  AxizStopped
JExecute Darne L
+0.05 (REAL) (BOOL) Stopping
JDecelerstion Busy L
Currentdxis [IMT2 (SLale iy Error
J&xisMa Errar |-
WWORD) 0o
ErrorlD [
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3.6.13 TS_ExternalAnalogue

Symbol:
TS_ExternalAnalogue

—EN ENO|—

— Execute Donef|—

— PositionControl CommandL___

Aborted

— SpeedControl Busy[—

—— TorqueControl Error——

—{ Limitvalue ErrorlDf—

— ControlWord

— AxisID

Parameter description:
Parameters Data type | Description
EN BOOL Enable function execution
Execute BOOL At rising edge the commands are sent
PositionControl BOOL The analogue reference is a position reference
Input | SpeedControl BOOL The analogue reference is a speed reference
TorqueControl BOOL The analogue reference is a torque reference
Limit value REAL Speed/acceleration limit value for position/speed control
ControlWord WORD Selects the block options
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Done BOOL Motion commands sent successfully
CommandAborted BOOL 'tl)'lrc\)ill‘unctlon block is aborted by another motion function
Output Busy BOOL The function block is processing the command
Error BOOL S|gngl if an error has occurred in the execution of the
function block.

ErrorlD WORD Information about the error occurred

Description: The function block programs

the drive/motor to work with an external analogue

reference read via a dedicated analogue input (10-bit resolution). The analogue signal can be
interpreted as a position, speed or torque analogue reference. Through inputs PositionControl,
SpeedControl and TorqueControl you select the control type performed by the drive/motor.
Table 3.1 shows the correspondence between the control type, inputs and the axis state.

Remark: During the drive/motor setup, in the Drive setup dialogue, you have to:

1. Select the appropriate control type for your application at Control Mode.
2. Perform the tuning of controllers associated with the selected control mode.
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3. Setup the analogue reference. You specify the reference values corresponding to the
upper and lower limits of the analogue input. In addition, a dead-band symmetrical
interval and its center point inside the analogue input range may be defined.

Table 3.13 Control type-Axis state

Control type | Input AXxis state
Position PositionControl | DiscreteMotion
Speed SpeedControl ContinuousMotion
Torque TorqueControl ContinuousMotion

On detecting a rising edge at the Execute input, the function block checks the inputs
PositionControl, SpeedControl, TorqueControl and starts sending the motion commands
according with the first input found set. The output Busy is set and remains set until the last
motion command is sent, moment when the function block sets the Done output and resets Busy.

If none of the inputs PositionControl, SpeedControl, TorqueControl is set when the Execute
rising edge is detected the function block sets the Error output and transfers the value 0x8000 at
the output ErroriD.

The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor.

In position control you can limit the maximum speed at sudden changes of the position reference
and thus to reduce the mechanical shocks. In speed control you can limit the maximum
acceleration at sudden changes of the speed reference and thus to get a smoother transition.
These features are activated by setting ControlWord.0 = 1 and the maximum speed/acceleration
value at LimitValue input.

In torque control you can choose how often to read the analogue input: at each slow loop
sampling period or at each fast loop sampling period. The selection is made through
ControlWord.1.

If ControlWord.15 is set then the axis ID read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the Done output is set after the motion commands are sent.

Table 3.14 ControlWord bits description

Bit Value | Description

0 No speed/acceleration limit for position/speed external mode
The speed/acceleration is limited for position/speed external mode

1 The analogue reference is read at each slow loop sampling

The analogue reference is read at each fast loop sampling

2-14 Reserved for new features

The motion commands are sent to a single drive/motor

==l =l (=]

15

The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Example:
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The example programs the drive/motor to work with analogue external reference. The analogue
signal is interpreted as a position reference with limited speed.

172

i I The function block programs the driveinctar to swark with anslogue reference.

The reference iz a position command with limited speed.

Analogue

T=_External&nalogue

P_On (Bl (BOCL)
| | EM ERO
Alvvays OM Flag
Gosnalogue [BL) (BoOCL) Dane
JExecute Dore
GoPosition (Bl (BOoLY Commandsb...
JPositionContral  CommandAbar |
ted
P_Off (Sieceliy] (BOOL) Busy
Mlyeays OFF .. {=pesdControl Buzy
P_0Off (B0l (BOOL) Error
Always OFF . - TorqueControl Errar
+10.2 (REAL) (WWDORDN 124
JLimit%alue ErroriD
#0001 ORD)
JcantrahMord
&2 (IMT?
JAxisiD
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3.6.14 TS_ExternalDigital

Symbol:
TS_ExternalDigital
— EN ENO|—
— Execute Donef—
N ; Command| ___
RatioNumerator Aborted
— RatioDenominator Busyf|—
— LimitValue Error——
— ControlWord ErrorlD—
— AxisID
Parameter description:
Parameters Data type Description
EN BOOL Enable function execution
Execute BOOL At rising edge the command is sent
RatioNumerator INT Gear ratio numerator
Input | RatioDenominator INT Gear ratio denominator
LimitValue REAL Acceleration limit value
ControlWord WORD Selects the block options
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Done BOOL The motion command send successfully
CommandAborted | BOOL The motion command is aborted by another motion
command
Output | Busy BOOL The function block is processing the command
Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from the
drive
ErrorlD WORD Information about the error occurred
Description: The function block programs the drive/motor to work with an external digital

reference provided as pulse & direction or quadrature encoder signals. In either case, the
drive/motor performs a position control with the reference computed from the external signals.

Remarks:

1.

The function block requires the drive/motor position loop to be closed. During the
drive/motor setup select Position at Control Mode and perform the position controller
tuning.
If the application requires switching between discrete motion (position control) and
continuous motion (speed control) the speed loop must be closed, also. In the Drive
setup dialogue select Position at Control Mode, then enter the Advanced dialogue and
close the speed loop. After the selection perform the tuning of the position controller and
speed controller.
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3. The option for the input signals: pulse & direction or quadrature encoder is established
during the drive/motor setup.

On detecting a rising edge at the Execute input the function block starts sending the motion
commands. The output Busy is set and remains set until the last motion command is sent,
moment when the function block sets the Done output and resets Busy.

The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor.

Set ControlWord.0 if you want to follow the external position reference with a different ratio than
1:1. The gear ratio is specified as a ratio of 2 integer values: RatioNumerator /
RatioDenominator. The RatioNumerator value is signed, while the RatioDenominator is
unsigned. The sign indicates the direction of movement: positive — same as the external
reference, negative — reversed to the external reference.

You can limit the maximum acceleration at sudden changes of the external reference and thus to
get a smoother transition. This feature is activated by setting ControlWord.0 = 1 and the
maximum acceleration value at LimitValue input. The default value for acceleration is 0.5IU.

If ControlWord.15 is set then the axis ID read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the Done output is set after the motion commands are sent.

Table 3.15 ControlWord bits description

Bit Value | Description

0 The acceleration is not limited
The acceleration is limited at the value read from LimitValue input

The gear ratio is 1:1

! The gear ratio is RatioNumerator: RatioDenominator

2-14 Reserved for new features

The motion commands are sent to a single drive/motor

==l (el ]

15 The motion commands are sent to a group of drives/motors.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Example:

The example programs a drive/motor to use digital external reference. The position reference is
followed with a ratio of 1:3 and the drive/motor acceleration is limited to 0.011U.
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170

g I The function block programs the drivednotor to weark with external digital reference.

P_on
l

The reference iz folloved with & gear ratio of 1:3

Digital_5

I
Alwvays OM Flag

GoDigital

&1

&3

+0.01

#0003

&3

T=_Externalbigital

(B2l
EM

(B0
Execute

(INT)

(BOOL)
EMC

(BOoL)
InGear

(BooL)

Ratiobumersto  Commandibor

r ted

(INT?
RatioDenaming

tar

(REAL)
Litnit* alue

MWORD)
Cortrahiard

(INT)
AxizlD

(BOCL)
Buay

(BOOL)
Errar

MWORD)
ErrariD

Done

Cammandakb..

Buzy

Errar

oo
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3.6.15 TS ExternalOnLine

Symbol:

TS_ExternalOnLine

—EN ENO
—— Execute Done
o Command
— PositionControl Aborted
—1 SpeedControl Busy
—— TorqueControl Error
—— VoltageControl ErrorlD
—] InitialValue
— LimitValue
—— ControlWord
— AxisID
Parameter description:
Parameters Data type | Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
PositionControl BOOL The external reference is a position reference
SpeedControl BOOL The external reference is a speed reference
Input TorqueControl BOOL The external reference is a torque reference
VoltageControl BOOL The external reference is a voltage reference
InitialValue REAL The initial value for reference received on-line.
LimitValue REAL Speed/acceleration limit value for position/speed control
ControlWord WORD Selects the block options
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Done BOOL The motion commands sent successfully
CommandAborted BOOL The motion command is aborted by another motion
command
Output | Busy BOOL The function block is processing the command
Signal if an error has occurred in the execution of the
Error BOOL function block or an error message was received from the
drive
ErrorlD WORD Information about the error occurred

Description: The function block programs the drive/motor to work with an external reference read
via a communication channel. Depending on the control mode chosen, the external reference is

saved in one of the TML variables:

EREFP, which becomes the position reference if the input PositionControl is set
EREFS, which becomes the speed reference if the input SpeedControl is set
EREFT, which becomes the torque reference if the input TorqueControl is set
EREFV, which becomes voltage reference if the input VoltageControl is set
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Remark: During the drive/motor setup, in the Drive setup dialogue, you have to:

1. Select the appropriate control type for your application at Control Mode.
2. Perform the tuning of controllers associated with the selected control mode.

When the external reference is sent from the PLC use:

e Function block TS_WriteLongParameter to update the variable EREFP (long@0x02A8)
e Function block TS_WriteFixedParameter to update the variable EREFS (fixed@0x02A8)
e Function block TS_WritelntegerParameter to update the variable EREFT or EREFV

(int@0x02A9)
Table 3.16
Control type | Input Axis state
Position PositionControl | DiscreteMotion
Speed SpeedControl ContinuousMotion
Torque TorqueControl ContinuousMotion
Voltage VoltageControl ContinuousMotion

On detecting a rising edge at the Execute input, the function block checks the inputs
PositionControl, SpeedControl, TorqueControl, VoltageControl and starts sending the motion
commands according with the first input found set. The output Busy is set and remains set until
the last motion command is sent, moment when the function block sets the Done output and
resets Busy.

If none of the inputs PositionControl, SpeedControl, TorqueControl or VoltageControl is set
when the Execute rising edge is detected the function block sets the Error output and transfers
the value 0x8000 at the output ErrorID.

The CommandAborted output is set if another motion function block sends motion commands to
the same drive/motor.

In position control you can limit the maximum speed at sudden changes of the position reference
and thus to reduce the mechanical shocks. In speed control you can limit the maximum
acceleration at sudden changes of the speed reference and thus to get a smoother transition.
These features are activated by setting ControlWord.0 = 1 and the maximum speed/acceleration
value at LimitValue input.

If the external device starts sending the reference AFTER the external online mode is activated, it
may be necessary to initialize EREFP, EREFS, EREFT or EREFV. If ControlWord.1 is found set,
when the Execute rising edge is detected, the function block initialize the TML variable (EREFP,
EREFS, EREFT or EREFV) with the value read from InitialValue input.

If ControlWord.15 is set then the axis ID read from AxisID input is interpreted as a group ID. The
function block will send the motion commands to drives/motors members of the group. In this
case the Done output is set after the motion commands are sent.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Table 3.17 ControlWord bits description

Bit Value | Description
0 0 No speed/acceleration limit for position/speed external mode
1 The speed/acceleration is limited for position/speed external mode
1 0 Don't initialize EREFP, EREFS, EREFT or EREFV
1 Initialize EREFP, EREFS, EREFT or EREFV
2-14 0 Reserved for new features
0 The motion commands are sent to one drive/motor
15 . -
1 The motion commands are sent to a group of drives/motors.
Example:

The example programs the drive/motor to use external online reference. The reference
represents a speed command with limited acceleration. The TML variable EREFS is initialized
with 5.001U.
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3 The function black programs the drivedmatar with Axizld = 2 to wark with external digital reference
151 L )
The reference represents a speed command wwith limited acceleration.

Online_2

TS _Externalonline

P_On (BOOL) [BooL)
| | EM ERNC L
Alwvays OM Flag
onlineRef [BOCL) (BO0L)| DonelnlineRef
JExeciute Dare -
p_off (BOCL) (BOOL)| AhortCnliner:...
Always OFF . HPostionContral - Commancd2bor |-
ted
Gospeed [BOCL) (BOOL)| BusyonlineRef
JSpeedCantrol Busy L
p_off (BOCL) (BOOL)| ErrorCnlineRef
Always OFF ., A TorgueControl Error |-
P_off (BOCL) MAIORD) 190
Always OFF . -YoltageContral ErrorlD [
+5.00 (REAL)
HInitial*alue

Pozition_Spe...  [(REAL)

JLimit%alue
#0003 WORD)
Jcantralfyord
&2 (INT)
JaxislD
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3.6.16 MC_Gearln

Symbol:
MC_Gearln

— EN ENO|——
— 1 Execute InGear—

Command
— RatioNominator Aborted
— RatioDenominator Busy|—
— MasterResolution Error——

—— AccelerationLimit ErrorIDf—

—— ControlWord

— Master

—1 Slave

Parameter description:

Parameter Data type Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
RatioNumerator INT Gear ratio numerator (negative or positive)
RatioDenominator INT Gear ratio denominator (only positive)
Input MasterResolution DINT Master’s position sensor resolution expressed
A . Acceleration limit when the slave is coupling
ccelerationLimit REAL . h .
expressed in TML acceleration units
ControlWord WORD Selects the block options
Master INT Axis ID of the drive/motor set as master
Slave INT Axis ID of the drive/motor set as slave
ENO BOOL Status of function block execution
InGear BOOL Is set when the gear ratio reached
CommandAborted BOOL 'll;lrcl)ikfunction block is aborted by another function
Output Busy BOOL The function blogk is waiting the slave drive to
reach the gear ratio
Error BOOL Is §et if drive’s/motor’s error register is received
while !'InGear
ErrorlD WORD Information about the error occurred

Description: The function block programs a drive/motor to operate as slave in electronic gearing.
In electronic gearing slave mode the drive/motor performs a position control. At each slow loop
sampling period, the slave computes the master’s position increment and multiplies it with its
programmed gear ratio. The result is the slave’s position reference increment, which added to the
previous slave position reference gives the new slave position reference.

The gear ratio is a fixed value containing the result of the division RatioNumerator /
RatioDenominator. RatioNumerator is a signed integer, while the RatioDenominator is

unsigned integer.
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RatioNumerator sign indicates the direction of movement: positive — same as the master,
negative — reversed to the master. RatioNumerator and RatioDenominator are used by an
automatic compensation procedure that eliminates the round off errors, which occur when the
gear ratio is an irrational number like: 1/3 (Slave = 1, Master = 3).

The slave can get the master position in two ways:

1. Via a communication channel (ControlWord.5 = 0), from a drive/motor set as master with
function block TS_SetMaster

2. Via an external digital reference of type pulse & direction or quadrature encoder
(ControlWord.5 = 1)

When master position is provided via the external digital interface, the slave computes the master
position by counting the pulse & direction or quadrature encoder signals. The initial value of the
master position is set by default to 0. Use function block TS_WriteLongParameter to change its
value by writing the desired value in the TML variable APOS2 (long@0x091C).

Remarks:

1. The function block requires drive/motor position loop to be closed. During the drive/motor
setup select Position at Control Mode and perform the position controller tuning.

2. If the application requires switching between synchronized motion (position control) and
continuous motion (speed control), i.e. use MC_GearOut, you must also close the speed
loop and perform the speed controller tuning.

3. Use function block TS SetMaster to program a drive/motor as master in electronic
gearing

4. When the reference is read from second encoder or pulse & direction inputs you don't
need to program a drive/motor as master in electronic gearing

You can smooth the slave coupling with the master, by limiting the maximum acceleration on the
slave. This is particularly useful when the slave must couple with a master running at high speed.
Setting ControlWord.7 and the maximum acceleration value LimitValue input activates the
feature.

On detecting a rising edge at the Execute input the function block starts sending the motion
commands. The output Busy is set and remains set until the drive/motor signals gear ratio
reached, moment when the function block sets the InGear output and resets Busy.

If another motion function block starts sending motion commands while the output InGear is not
set, the function block is aborted and the CommandAborted output is set. Also if the drive error
register is received while the output InGear is not set, the output Error is set and the error
register value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

During motion execution the axis is transferred into SynchronousMotion state and remains in
this state until a new motion function block (except MC_Gearln and MC_Camln) starts sending
motion commands to the same drive/motor.
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Table 3.18 ControlWord bits description

Bit Value | Description
0 0 Reserved
1 0 Enable operation as slave in electronic gearing
1 Don’t enable operation as slave in electronic gearing
2 0 Send gear ratio parameters
1 Don’t send the gear ratio parameters
3 0 Send the master resolution
1 Don’t send the master resolution
4 0 Use master resolution read from input MasterResolution
1 Master resolution is 0x80000001
5 0 Master position is received via communication channel
1 Master position is read from 2" encoder or pulse & direction inputs
Target update mode 1. Generates new trajectory starting from the actual values
0 of position and speed reference (i.e. don’'t update the reference values with
6 load/motor position and speed)
Target update mode 0. Generates new trajectory starting from the actual values
1 of load/motor position and speed (i.e. update the reference values with
load/motor position and speed)
7 0 The slave acceleration is not limited
1 Limit the acceleration of the slave drive/motor
8-14 0 Reserved
0 The motion commands are sent to one drive/motor
15 . -
1 The motion commands are sent to a group of drives/motors.
The input EN must be connected to the left bus through P_On flag for proper execution of the
function
Example:
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2 5 The function block enshles the electronic gearing slave mode for drive motar with AxizlD = 3.
The Master &xisID iz not required and iz set tao 0.
Gear
MC_Gearin
P_On (BOCL) (BOCL)
| | ERN EMOL
Alvegys O Flag
GolGear (SLalally} [BOCL) InGear
JExeciute InGear |-
&1 (IMT) (BOOLY| Commandab...
JRatioMumerato  Commandabor |-
r ted
&3 [INT) (BOOL) By
{RatioDenoming Busy |
tar
A£2000 (DINTY (BOOL) Errar
{MasterResaluti Errar |
on
+0.001 [REAL) (WORD 02
JLimit%alue ErrorlD |
#54 WORD
HContralvord
&0 (INT)
{Master
&3 [INT)
JSlave
3 .
4 Dizengage the slave
The function block dizengages the slave from the master. The slave will keep its velocity.
Gearout
MC_GearCut
P_Cn (BOOL) (BOOL)
|} EN EMC
Alveays Oh Flag
Dizengage |(=Lalaliy} (BoCoL)| Donelizenga...
JExzecute Done |-
&3 [IMT] (BOCL)| BusyDizengs...
J=Slave Busy |
(BOOLY| ErrorDizenga...
Errar |
(AWORD) [yt
ErrorlD |
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3.6.17 MC_GearOut

Symbol:
MC_GearOut
—— EN ENO|—
— Execute Done|——
Slave Busy ——
Error—
ErrorlD ——

Parameters description:

Parameter Data type Description
EN BOOL Enable function execution
Input | Execute BOOL Start disengaging process at rising edge
Slave INT AxisID of the slave drive/motor
ENO BOOL Status of function block execution
Done BOOL Disengaging completed.
output | Busy BOOL The function block is waiting for drive/motor to signal disengage
completed
Error BOOL Is set if drive’s/motor’s error register is received while IDone
ErrorlD WORD Information about the error occurred

Description: The function block disengages a drive/motor, set in electronic gearing slave mode,
from its master.

On detecting a rising edge at the input Execute the function block sends the commands for
decoupling from the master and sets the Busy output. The Done output is set when the
disengaging process was successfully executed.

The function block changes the slave state from SynchronizedMotion to ContinuousMotion,
the slave keeping the velocity from the moment when the function block was called.

If the drive’s/motor’s error register is received, while the output Done is not set, the output Error
is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Remark:

The function block requires the drive/motor position and speed loops to be closed. During the
drive/motor setup select Position at Control Mode and in Advanced dialogue choose option
Close Position, Speed and Current loop. After the selection perform the controllers tuning.
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3.6.18 MC_CamTableSelect

Symbol:
MC_CamTableSelect
—— EN ENO—
— Execute Done—
— SlaveAbsolute Busy[—
— Master Errorf—
— Slave ErrorID—
— LoadAddress
—1 RunAddress

Parameters description:

Parameters Data type Description
EN BOOL Enable function execution
Execute BOOL Send motion commands at rising edge
SlaveAbsolute BOOL Specifies the electronic camming type
Input | Master INT Axis ID of the master drive/motor
Slave INT Axis ID of the slave drive/motor
LoadAddress WORD EEPROM address where the cam table is
downloaded
RunAddress WORD RAM address from where the cam table is used
ENO BOOL Status of function block execution
Done BOOL Commanded position reached
Signal the function block is waiting for motion
Output Busy BOOL cogr’nplete )
Error BOOL Signal if an error has occurred in the execution
of the function block.
ErrorlD WORD Information about the error occurred

Description: The function block sets the cam table used by the slave drive/motor in electronic
camming and the electronic camming type: absolute or relative. In the relative mode
(SlaveAbsolute = 0), the output of the cam table is added to the slave actual position. In the
absolute mode (SlaveAbsolute = 1), the output of the cam table is the target position to reach.

The cam tables are first downloaded into the EEPROM memory of the drive/motor, then, calling
MC_CamTableSelect, the selected cam table is copied from the EEPROM memory into the
drive/motor RAM memory.

You specify the EEPROM address where the cam table is downloaded through input
LoadAddress. The RAM address where the cam table is copied is set through input
RunAddress.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Remark: The LoadAddress and RunAddress are drive/motor specific.

If the cam tables are created and/or downloaded with EasyMotion Studio you can find the first
cam table LoadAddress and RunAddress from Memory Settings dialogue. The Memory
Settings dialogue is opened from Application General Information view.

For applications that require several cam tables, their LoadAddress and RunAddress are obtained
by adding the cam table length to the addresses of the first cam table.

Remarks:

e The function must be called before enabling the electronic camming with function block
MC_Camin.
¢ During electronic camming slave mode, only one cam table can be active at time.
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3.6.19 TS_Camin

Symbol:
TS_Camlin

—EN ENO
— Execute InCamf——
— SlaveOffset Commandf___

Aborted
— MasterScaling Busy|—
— SlaveScaling Error—

— MasterResolution ErrorIDf—
— LimitValue
— ControlWord
— Master

— Slave

Parameter description:

Parameter Data type Description

EN BOOL Enable function execution

Execute BOOL At rising edge the command is sent

SlaveOffset DINT Sr‘:?s] table offset expressed in slave TML position

MasterScaling REAL CAM table input scaling factor

Input SlaveScaling REAL CAM table output scaling factor

MasterResolution DINT Master’s position sensor resolution expressed in
encoder counts

LimitValue REAL Speed limit value expressed in TML speed units

ControlWord WORD Selects the block options

Master INT Axis ID of the master drive/motor

Slave INT Axis ID of the slave drive/motor

ENO BOOL Status of function block execution

InCam BOOL Signal the cam is engaged for the first time

CommandAborted BOOL The_ motion command is aborted by another
motion command

output | Busy BOOL The functlon.block is waiting for the drive/motor to

signal camming engaged

Error BOOL Is §et if drive’s/motor’s error register is received
while 'InCam

ErrorlD WORD Information about the error occurred

Description: The function block programs a drive/motor to operate as slave in electronic
camming. The slave drive/motor executes a cam profile function of the master drive/motor
position. The cam profile is defined by a cam table — a set of (X, Y) points, where X is cam table
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input i.e. the master position and Y is the cam table output i.e. the corresponding slave position.
Between the points the drive/motor performs a linear interpolation.

Remark: The active cam table is selected with function block MC_CamTableSelect.
The slave can get the master position in two ways:

1. Via a communication channel (ControlWord.5 = 0), from a drive/motor set as master with
function block TS_SetMaster

2. Via an external digital reference of type pulse & direction or quadrature encoder
(ControlWord.5 = 1)

When master position is provided via the external digital interface, the slave computes the master
position by counting the pulse & direction or quadrature encoder signals. The initial value of the
master position is set by default to 0. Use function block TS_WriteLongParameter to change its
value by writing the desired value in the TML variable APOS2 (long@0x091C).

Remarks:

1. The function block requires drive/motor position loop to be closed. During the drive/motor
setup select Position at Control Mode and perform the position controller tuning.

2. If the application requires switching between synchronized motion (position control) and
continuous motion (speed control), i.e. use MC_CamOut, you must also close the speed
loop and perform the tuning of the speed controller.

3. When the reference is read from second encoder or pulse & direction inputs you don’t
need to program a drive/motor as master in electronic camming

Through input SlaveOffset you can shift the cam profile versus the master position, by setting an
offset for the slave. The cam table input is computed as the master position minus the cam offset.
For example, if a cam table is defined between angles 100 to 250 degrees, a cam offset of 50
degrees will make the cam table to execute between master angles 150 and 300 degrees.

The electronic camming can be relative or absolute. In the relative mode, the output of the cam
table is added to the slave actual position. In the absolute mode, the output of the cam table is the
target position to reach, TML variable TPOS (long@0x02B2). The camming mode, absolute or
relative, is selected with function block MC_CamTableSelect.

You can compress/extend the cam table input. Specify through input MasterScaling the
correction factor by which the cam table input is multiplied. For example, an input correction factor
of 2, combined with a cam offset of 180 degrees, will make possible to execute a cam table
defined for 360 degrees of the master in the last 180 degrees.

You can also compress/extend the cam table output. Specify through input SlaveScaling the
correction factor by which the cam table output is multiplied. This feature addresses the
applications where the slaves must execute different position commands at each master cycle, all
having the same profile defined through a cam table. In this case, the drive/motor is programmed
with a unique normalized cam profile and the cam table output is multiplied with the relative
position command updated at each master cycle.

The Master Resolution represents the number of encoder counts per one revolution of the
master motor. The slaves need the master resolution to compute correctly the master position
and speed (i.e. position increment). Set ControlWord.4 if master position is not cyclic (e.g. the
resolution is equal with the whole 32-bit range of position). In this case the master resolution is
set to value 0x80000001.
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On detecting a rising edge at the Execute input the function block starts sending the motion
commands and sets the Busy output. The function block sends the motion commands according
with the selections made through ControlWord input. Busy remains set until the drive/motor
signals coupling completed, moment when the function block sets the InCam output and resets
Busy.

While the output InCam is not set the function checks:

e If other motion function blocks start sending commands to the same drive/motor. In this
case the function is aborted and the output CommandAborted is set

e If the error register is received from the drive/motor. In this case the function block sets
the output Error. The value of error register is transferred at the output ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Table 3.19. ControlWord bits description

Bit Value | Description

Send the cam table input scaling factor

Don’t send the cam table input scaling factor

Send the cam table output scaling factor

Don’t send the cam table input scaling factor

Send the cam table offset

Don’t send the cam table offset

Send the master resolution

Don’t send the master resolution

Use master resolution read from input MasterResolution

Master resolution is 0x80000001

Master position is received via communication channel

Master position is read from 2™ encoder or pulse & direction inputs

O [ |O|=|O|=|O|mO|=n|O|=|O

Target Update Mode 1 (TUM1). Generates new trajectory starting from the
actual values of position and speed reference

Target Update Mode 0 (TUMO). Generates new trajectory starting from the
actual values of load/motor position and speed

The acceleration is not limited

Limit the acceleration

8-14 Reserved

The motion commands are sent to one drive/motor

15

ENelle] N ie] -

The motion commands are sent to a group of drives/motors.
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Example:

€ 124 The function black selects a cam table dovwnloaded in EEPROM at address 0::0020. The cam table run address is
obtained fram Easyhation Studio. The electronic camming iz absolut if AbsoluteCam iz set when Execute rasing edae
iz detected.
SelectCam
T=_CamTahleSelsct
P_Cn (BOOL) (BSOL)
| | EM ENO |
Alwvarys 0N Flag
Select (BOOL) (BCOL)
JExecute Dane |-
#a020 (YWCRDN (BCaL)
JLoadAddress Buzy |
REECC (ORI (BCOL)
JRun&ddress Errar
AhzolteCam  [(BOOL) MAWORDD
{Slaveshzalte ErrarlD |-
&1 (IMT)
J5lave
% 196 The function block enskles the electranic camming skave mode on drivedmotor with AxizD.
The master position iz received from second encoder and thus the master =etup is not necesszary.
Camin_1
MC_Camin
P_Cn (BOOL) (BOOL)
|} EM EMO |
Alwvarys O Flag
GoCamming [BOOL) [BOOL) InCam
JExecute InCam |-
100 (DINTY (BCoL) Abort
JCAMOTfset CommandAbar -
ted
+1.2 [REAL) (BCaL) Blusy
AN Buzy |
+1.5 [REAL) (BCOL) Errar
JCARY Errar
2000 (DINT) MWORD) 20
H{MasterResoluti ErrarlD |-
an
+2.5 (REAL)
JLimit" alue
#0027 (YWCRDN
JCortrahiord
&1 (IMTY
J&xisiD
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3.6.20 MC_CamOut

Symbol:
MC_CamOut
—— EN ENO|—
— Execute Busy|—
—1Slave Done|—
Error|—
ErrorlD[——

Parameters description:

Parameter Data type Description

EN BOOL Enable function execution
Input | Execute BOOL Start disengaging process at rising edge
Slave INT AxisID of the slave drive/motor
ENO BOOL Status of function block execution
Done BOOL Disengaging completed.

The function block is waiting for drive/motor to signal

Output Busy BOOL disengage completed
Error BOOL Is set if drive’s/motor’s error register is received while !'Done
ErrorlD WORD Information about the error occurred

Description: The function block decouples a slave drive/motor set in electronic camming from its
master.

On detecting a rising edge at the input Execute the function block sends the commands for
decoupling from the master and sets the Busy output. The Done output is set when the
disengaging process was successfully executed.

The function block changes the slave state from SynchronizedMotion to ContinuousMotion,
the slave keeping the velocity from the moment when the function block was called.

If the drive’s/motor’s error register is received, while the output Done is not set, the output Error
is set and its value is passed to ErrorID.

All outputs remain set until Execute input is reset, but at least for one block call.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Example:

s 198 The function hlock dizengages the drivedmotar from master in electronic camming.
The drive. mator will keep its last speed.
camiout
WAC _CamCut
P_Cn (BOOL) (Bl
| | ER ErCIL
Aavares 0N Flag
Ot (BOoL) (Bl Doneut
{Execute Done |
&1 [IMT (Bl BuzyiCut
J&xisID Buszy |
(Bl ErrorOut
Errar |
MAWORD 22
ErrariD |
B 150 l The function block stops the motion and transfer the axis in Standstil state
Stop
MiC_Stap
P_Cn (B0 (Bl
| | EN EMCL
Alwvays QN Flag
Stopdog {=Lale iy} (Bl Stopped
JExecute Done |-
+0.8 [REAL) (BOOL) Stopping
JDeceleration Buzy |
1 [IMT) (Bl Errarstap
JAxizho Error |
WORD) [r22
ErrorlD
T
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3.6.21 TS SetMaster

Symbol:
TS_SetMaster
—— EN ENO—
— Execute Done—
— SyncPeriod Busy[—
— ControlWord Error|—
Master ErrorlD

— Slave

Parameters description:

Parameter Data type Description
EN BOOL Enable function block execution
Execute BOOL Send the stop command at rising edge
. Time period for synchronization messages expressed in
Input SyncPeriod DINT TML tirr)ne internal Ymits ° P
ControlWord WORD Selects the block options
Master INT Master drive/axis AxisID
Slave INT Slave drive/motor AxisID
ENO BOOL State of function block execution
Done BOOL Master configuration commands sent
Output| Busy BOOL The function block is processing the commands
Error BOOL Not used
ErrorlD WORD Not used

Description: The function block programs a drive/motor as master in electronic gearing or
camming. The master drive/motor AxislD is read from Master input, while the slave AxisID is read
from the Slave input.

The master operation is enabled when the function block is called with ControlWord1 = 0 and
disabled when the function block is called with ControlWord.0 = 1. In both cases, these operations
have no effect on the motion executed by the master.

Once at each slow loop sampling time interval, the master sends either its load position
(ControlWord.4 = 0) or its position reference (ControlWord.4=1) to the axis or the group of axes
having Slave AxisID/GrouplD.

When ControlWord.15=0 the Slave value is the AxisID of one slave. When ControlWord.15 =1 the
value is interpreted as a group ID, i.e. the group of slaves to which the master should send its
data.

Remark: You need to specify the Axis ID or the Group ID where master sends its position only
the first time (after power on) when a drive is set as master. If the master mode is later on
disabled (function block called with ControlWord.0 = 1), then enabled (function block called with
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ControlWord.1 = 0) again, there is no need to set again the Axis ID or the Group ID, as long as
they remain unchanged. In this case, set the ControlWord.2 =1.

When ControlWord.5 = 1 you can change the synchronization procedure between the master and
the slave axes. The synchronization procedure is enabled when ControlWord.6 = 0, the time
interval between synchronization messages is read from SyncPeriod input, or disabled when
ControlWord.6 = 1. Recommended starting value is 20ms. When synchronization procedure is
active, the execution of the control loops on the slaves is synchronized with those of the master
within a 10us time interval.

In electronic gearing if the master activation is done AFTER the slaves are set in electronic
gearing mode and its position is different from zero, set ControlWord.3=1 before the function
block is called. This determines the master to send its (actual or target/reference) position to the
slaves, performing a necessary initialization. In electronic camming the ControlWord.3 must be
set thus disabling the initialization of the slaves.

On detecting a rising edge at the input Execute the function block sends the configuration
commands to the drive/motor with AxisID read from Master input. The function block sends the
motion commands according with the selections made through ControlWord input. The Done
output is set when the last message is sent. Outputs Error and ErrorlD have no associated
functionality.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Table 3.20 ControlWord bits description

Bit Value | Description
0 0 Nothing
1 Disable operation as master in electronic gearing/camming
1 0 Enable the operation as master in electronic gearing/camming
1 Don’t enable the operation as master in electronic gearing/camming
> 0 Send the slave axis/group ID read from Slave input
1 Don’t send the slave axis/group ID
3 0 Initialize the slaves with actual/reference position in electronic gearing
1 Don't initialize the slaves with actual/reference position in electronic gearing
4 0 The master sends its actual position to the slaves
1 The master sends its reference position to the slaves
5 0 Skip the synchronization procedure setup
1 Change the synchronization procedure according with ControlWord.6
6 0 Enable the synchronization procedure with time interval read from SyncPeriod
1 Disable the synchronization procedure
7-14 0 Reserved
0 The master send its position to the drive/motor with axis ID read from Slave
input
15 1 The master send its position to drives/motors members of group ID read from
Slave input
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Example:
1

Configure drivedmotor with AxislD = 4 as master in electronic camming and enable the synchronization procedure

L The master wil send a synchronization message every 12 (1000 zlow loop samplings)
SetMaster
T=_Setvaster
P_on (BO0L) (BCoL)
| | Er EMO L
Alvvays O Flag
Set (BOOL) (BCoL) Daone
JExecute Done L
1000 (DIMT) (BOCL) Busy
J=yncPeriod Busy L
#0028 ORDY (BOCL)
JContrahbMord Error |-
24 (IMT) MIORD
AMlaster ErrorlD L
1 (INT)
{5lave
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3.6.22 TS_MotionSuperposition

Symbol:
TS_MotionSuperposition
—— EN ENO|—
— Enable Done[—
Busy|—
Error|—
— AxisID ErrorlD|—

Parameters description:

Parameter Data type Description

EN BOOL Enable function execution

Input | Enable BOOL Ena.ble =1 enla'bles motion superposition, 0 disables
motion superposition

AxisID INT Axis ID of the drive/motor where the commands are sent

Done = 1 motion superposition enabled Done = 0 motion

Done BOOL ” ;
superposition disabled
Output Busy BOOL The function is processing the command
Error BOOL Not used
ErrorlD WORD Not used
ENO BOOL Status of function block execution

Description: The function block enables/disables the superposition of the electronic gearing
slave mode with a second motion mode. When this superposed mode activated, the position
reference is computed as the sum of the position references for each of the 2 superposed
motions.

You may enable the superposed mode at any moment, independently of the
activation/deactivation of the electronic gearing slave. If the superposed mode is activated during
an electronic gearing motion, any subsequent motion mode change is treated as a second move
to be superposed over the basic electronic gearing move, instead of replacing it. If the
superposed mode is activated during another motion mode, a second electronic gearing mode
will start using the motion parameters previously set. This move is superposed over the first one.
After the first move ends, any other subsequent motion will be added to the electronic gearing.

When you disable the superposed mode, the electronic gearing slave move is stopped and the
drive/motor executes only the other motion. If you want to remain in the electronic gearing slave
mode, set first the electronic gearing slave move and then disable the superposed mode.

On detecting a rising edge at Enable input the function block enables the motion superposition on
the drive with AxisID. The motion superposition is disabled when the Enable input is reset.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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3.6.23 MC_Power

Symbol:
MC_Power
——EN Status|—
— Enable Busy——
Errorf—
ErrorlD[—
— AxisID ENO—

Parameters description:

Parameter Data type Description
EN BOOL Enable function execution

Input | Enable BOOL Enable = 1 enables power stage, 0 disables power stage
AxisID INT Axis ID of the drive/motor where the commands are sent
ENO BOOL Status of function block execution
Status BOOL Effective power stage state

Output | Busy BOOL Signal the function is waiting for power stage status
Error BOOL Is set w_hen the power stage of the motor is disabled while
Enable input is set

Description: The function block enables/disables (AxisOn/AxisOff) the power stage of the
drive/motor with AxisID.

On detecting a rising edge at Enable input the function block enables the power stage. If no error
occurs the axis is transferred from Disable state to Standstill. If the drive/motor responds with an
error message the axis is transferred from Disable to Errorstop. The power stage of the
drive/motor is disabled when the Enable input is reset and the axis is transferred to Disable state.

The output Status reflects the effective power stage state. If power fails, i.e. during operation the
input Enable is set and the drive/motor power stage is disabled, the axis is transferred to
Errorstop state and the Error output is set.

Remark: The function TS_AxisState must be executed prior MC_Power call, in order to initialize
the automatic messages feature of the drive/motor from the selected axis.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Example:

2 100 i The function black enablesidizables the power stage of the drivedmaotor with AxisiD =1
Powver&xis_1
MiC_Povver
P_on (BOOL) (Bl
| | EM EMc L
Always Okl Flag
Powver 1 (Slalnlly} [(BOoLY] PowerStatus.
HEnakile Status L
&1 [IMT] [(BOoLY] PowerBusy
JaxisiD Buszy |
(BaL)
Errar |
A
1
On_Off
0 A
| | | | i
- - — |
1 I
Busy !
| v r :
1 |
SRL.15 |
0 . >
| | | | :
1 |
Status :
1 ' ' | '
Error
O A

Figure 3.5 Time diagram for MC_Power.
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3.6.24 MC_Reset

Symbol:

——EN

MC_Reset
ENO—
— Execute Done[—
— AxisID Busy——
Errorf—
ErrorlD ——

Parameters description:

Parameter Data type Description
EN BOOL Enable function execution
Input | Execute BOOL Reset the axis at the rising edge

AxisID INT Axis ID of the drive/motor where the commands are sent

ENO BOOL Status of function execution

Done BOOL The drive/motor reached StandStill state
The function block is waiting for drive/motor power stage to

Output Busy BOOL be re-enabled ° i °

Error BOOL Signgl if an error has occurred in the execution of the
function block

ErrorlD WORD Information about the error occurred

Description: The function block makes the transition from ErrorStop to Standstill by resetting
drive/motor FAULT status. The function can be called only from ErrorStop state.

A drive/motor enters in the FAULT status, when an error occurs. In the FAULT status:

The drive/motor is in AXISOFF with the control loops and the power stage deactivated
The TML program execution is stopped and all the TML functions called are cancelled
The error register MER (uint@0x08FC) shows the type of errors detected and the status
register SRH.15 signals the fault condition

Ready and error outputs (if present) are set to the not ready level, respectively to the
error active level. When available, ready greed led is turned off and error red led is turned

on.

Remark: The following conditions signaled in MER do not set the axis in ErrorStop:

Command error
Negative limit switch input on activate level
Positive limit switch input on activate level

Position wraparound

Serial and CAN bus communication errors

On detecting a rising edge at the Execute input the function block sends the reset commands
and sets the Busy output. Busy remains set until the drive/motor power stage is re-enabled,
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moment when the function block sets the Done output and resets the Busy. The axis is
transferred to Standstill state.

If the power stage is not enabled the axis remains in ErrorStop and the Error output is set. The
value 0x0001 is transferred to ErrorID output.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Example:
3 174 The function black resets internal errars of drivedmatar with AxisiD =1,
The axis state iz changed from ErrorsStop to StandStil
Faultt
MWC_Reset
P_On (Bl (BOOL)
| | EM EMO L
Alweays OR Flag
ReszetFaut (Bl [BCOLY DoneFault
JExecute Dare L
&1 (IMT) [(BOOL) BusyFault
J&xizD Busy L
[(BOOL)
Error |
WWORD)
ErrarlD |
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3.6.25 TS ResetDrive

Symbol:
TS_ResetDrive
—EN ENO—
—Execute Done[—
— Axis Busy[——

Parameters description:

Parameter Data type | Description
EN BOOL Enable input
Input | Execute BOOL Send stop command at rising edge
AxisID INT AxisID of the drive/motor where the command is sent
ENO BOOL Enable output
Output | Done BOOL Signal drive velocity zero.
Busy BOOL The function process the commands

Description: Function block makes the transition from ErrorStop to Disable by resetting the
drive/motor with AxisID. After a reset operation the drive/motor requires a time period (typically
30 ms) for initialization during which the communication is not available.

On detecting a rising edge at the Execute input the function block sends the reset commands
and sets the Busy output. When,. The Busy remains set until the timer has elapsed, after 30ms,
moment when the function block sets the Done output and resets the Busy. The axis is

transferred to Disable state.

Remarks:

1. The function block reinitializes the drive/motor with the setup data found in EEPROM. If
you changed the values of drive/motor parameters during normal operation and want to
use the same values after the reset call TS_SaveParameters prior function block

TS_ResetDrive.

2. After the reset call function TS AxisState to re-enable the drive/motor to send

automatically messages with its status.

© Technosoft 2007

89 TML_LIB_CJ1 — User Manual




Example:

137

v ' The function block resets the drivesmotar with AxislD =1.

F_cn
l

Rezet

I
Alvvays OM Flag

Stopdog

&1

(Bl
=y

(B0l
Execute

(IMT)
AxizlD

T=_FeszetDrive

(BOOL)
EMO

(BOCL)
Dore

(BOCL)
Busy

(BOOL)
Error

(ORD)
ErrariD

The function block execution must be falloweed by a call of TS_AxisState

DaoneReset

WisitReset
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3.6.26 TS AxisState

Symbol:
TS_AxisState
—jEN Done
—Execute Error
ErrorlD
— AxisID ENO

Parameters description:

Parameter Data type Description
EN BOOL Enable input
Input | Execute BOOL Send stop command at rising edge

AxisID STRUCT Axis information
ENO BOOL Status of function block execution

Output Done BOOL Signal drive velocity zero.
Error BOOL Is set when the drive motor from the drive
ErrorlD WORD Information about the error occurred

Description: The function block enables a drive/motor to send automatically messages with its
status. The configuration messages are sent to the drive/motor having the AxisID. Also the
function block monitors all messages sent by the drive/motor towards the PLC and stores the
information received in the memory reserved.

Remark: Due to its functionality the function block must be called individually for each axis
defined in the application.

If the drive/motor is powered when the PLC program starts the function block will initialize it
automatically. In case the drive/motor is powered after the PLC program starts or it was reset
during the operation it is required to call the function block.

After the last initialization command is sent to the drive/motor the Done output is set and the
function starts to monitor the messages received from the drive.

If the error register is received the Error output is set and its value it's value is passed to the
ErrorID output. The Error output is automatically reset when the PLC receives a message from
the drive/motor that signals no fault state.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function

The function block will change the axis state to ErrorStop if the drive/motor signals any of the
following errors:

undervoltage
overvoltage

drive overtemperature
motor overtemperature
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12T

Overcurrent
Control error
Short-circuit

Remark: Use function MC_Reset to restore the state StandStill.

Example:

P_Cn

Cormminit

l Zet the Uszer Defined CAN Unit with the values of glabal symbals and enable the CAN communication

1T
Alaweays Okl Flag

&0

5233

&10

T=_Communicationinit

(BOOL) (Bl )
EM EMC
(INT) (Bl
Unitko Done
WWORD)

AxisIDPLC

[INT)

Mosxes

Dane_0

l Initizlize driveimator with AxizlD = 4. Alzo the function block monitors the meszages received from drivedmotor

2
Ajz 2
TE_AxizState
P_Cn (BO0OL) (Sieleiy]
|| EN EmCL
Alwvays Ob Flag
Go_1 (BOOL) (Sieceiy] Donelnit_4

{Execute Done |
&4 [INT) (Sleley] Errordxiz_4

JaxisiD AxizFrror |-
WORD)|  MER_&xiz_4

AxizErroriD L
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3.6.27 TS _Communicationlnit

Symbol:

TS_CommunicationInit

— EN ENO
— UnitNo Done
— PLCAxisID

— NoAxes

Parameter description:

Parameter Data type Description

EN BOOL Enable function execution

UnitNo INT The unit number iQenticaI with the one set

Input through rotative switch

PLCAXisID INT The axis ID assigned to the PLC

NoAxes INT The number of axes used in the application
Output ENO BOOL Status of the function execution

Done BOOL Signals the initialization ended

Description: When the PLC program starts

the function configures automatically the User

Defined CAN Unit and enables the CAN communication. At the end of the initialization the output

Done is set.

The function must be called before any function block call that uses the User Defined CAN Unit.

The input EN must be connected to the left bus through P_On flag for proper execution of the

function
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3.6.28 TS_WriteLongParameter

Symbol:
TS_WriteLongParameter
—EN ENO|—
— Execute Done|——
—| Address Error—
—Value ErrorlD ——
— AxisID

Parameters description:

Parameter Data type Description
EN BOOL Enable function block execution
Execute BOOL Write long parameter at the rising edge

Input | Address WORD Data memory address where the value will be written
Value DINT Value to be written
AxisID INT Axis ID of the drive where the write will be performed
ENO BOOL Status of function block execution

Output Done BOOL Is set after the write data message is sent

Error BOOL Is set when the parameter address is out of range
ErrorlD WORD Information about the error occurred

Description: The function block sends a “write long/ulong data” message to the drive/motor with
AxisID. When the drive/motor receives the message it will write the Value in the data memory
location Address.

The TML uses the following data types:

e int— 16-bit signed integer

e uint — 16-bit unsigned integer

o fixed — 32-bit fixed-point data with the 16MSB for the integer part and the 16LSB for the
factionary part

e long — 32-bit signed integer

e ulong —32-bit unsigned integer

The data type uint or ulong are reserved for the TML predefined data. The user-defined variables
are always signed. Hence you may declare them of type: int, fixed or long.

Each TML data (parameters, variables or registers) has an associated address. This represents
the address of the data memory location where the TML data exists. Address ranges for TML
data are from 0x0200 to OxO3AF and from 0x0800 to OxO9FF. For user-defined variables the
address range is between 0x03B0 and 0x03FF.

On detecting a rising edge at the Execute input, the function block sends the “write data”
message. The Done output is set when the function block enables the user defined CAN unit to
send the message. The output Done remains set until Execute input is reset.
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If the value supplied at the Address input is not in the above-specified ranges then the Error
output is set and the ErrorlID output will have the value 0x0001.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
Example:

! i Wirite the walue 70000 in ThL parameter CROS (fixedi@0=029E) on drivefmotar with AxislD = &

WiriteLong

TE_WriteLongParameter

P_On (Elale Y] [(BooL)
| | ERN ERC |
Alveays ON Flag
GoWrite (BOOL) (BOCOL) Done
JExecute Dane |-
#O25E [LIMTY (Bl Error
Jaddress Errar |
70000 [DINT) WORD [y [ul]
Jwalue Errorld
RE (IMT)
J&xisiD
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3.6.29 TS WriteFixedParameter

Symbol:
TS_WriteFixedParameter
——EN ENO[—
— Execute Done|—
—| Address Error ——
—Value ErrorlD ——
— AxisID

Parameters description:

Parameter Data type Description
EN BOOL Enable function execution
Input Execute BOOL Write fixed parameter with the rising edge

Address WORD Data memory address where the value will be written
Value REAL Value to be written
AxisID INT Axis ID of the drive where the write will be performed
ENO BOOL Status of function block execution

Output Done BOOL Is set when the write data message is sent
Error BOOL Is set when the parameter address is out of range
ErrorlD WORD Information about the error occurred

Description: The function block sends a “write fixed data” message to the drive/motor with
AxisID. When the drive/motor receives the message it will write the Value (converted to 32-bit
fixed-point) in the data memory location Address.

The TML uses the following data types:

e int— 16-bit signed integer

e uint — 16-bit unsigned integer

o fixed — 32-bit fixed-point data with the 16MSB for the integer part and the 16LSB for the
factionary part

e long — 32-bit signed integer

e ulong —32-bit unsigned integer

The data type uint or ulong are reserved for the TML predefined data. The user-defined variables
are always signed. Hence you may declare them of type: int, fixed or long.

Each TML data (parameters, variables or registers) has an associated address. This represents
the address of the data memory location where the TML data exists. Address ranges for TML
data are from 0x0200 to OxO3AF and from 0x0800 to OxO9FF. For user-defined variables the
address range is between 0x03B0 and 0x03FF.

On detecting a rising edge at the Execute input, the function block converts the real value read
from Value input to 32-bit fixed-point data with the 16MSB for the integer part and the 16LSB for
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the factionary part. The Done output is set when the function block enables the user defined CAN
unit to send the message. The output Done remains set until Execute input is reset.

If the value supplied at the Address input is not in the above-specified ranges then the Error
output is set and the ErrorID output will have the value 0x0001.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
Example:

1 i wirite the walue 10 8 in ThiL parameter CSPD (fixedi@0x0240) on drivedmotor with &xislD = 2

WiiteFixed

1]

TE_WriteFixedParameter

P_On (BOOL) [(BooL)
I I ER EMCL
Alweays OR Flag

GoWite (BOOL) (BOOLY Done

JExecute Dane |
#0280 [LIMTY (B0l Error

JAddress Error |
+106 [REAL) WAWORD) D100

H{*alue Errarid |-

52 (IMT?
JaxisiD
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3.6.30 TS_WritelntegerParameter

Symbol:
TS_WritelntegerParameter
—EN ENO|—
— Execute Done——
——| Address Error—
—( Value ErrorlD ——
— AxisID

Parameters description:

Parameter Data type Description
EN BOOL Enable function block execution
Execute BOOL Write the parameter with the rising edge
Input | Address WORD Data memory address where the value will be written

Value INT Value to be written at the specified address
AxisID INT Axis ID of the drive where the write will be performed
ENO BOOL Status of function block execution

Output Done BOOL Is set when the write data message is sent
Error BOOL Is set when the parameter address is out of range
ErrorlD WORD Information about the error occurred

Description: The function block sends a “write integer data” message to the drive/motor with
AxisID. When the drive/motor receives the message it will write the Value in the data memory
location Address.

The TML uses the following data types:

e int — 16-bit signed integer

e uint — 16-bit unsigned integer

o fixed — 32-bit fixed-point data with the 16MSB for the integer part and the 16LSB for the
factionary part

e long — 32-bit signed integer

e ulong —32-bit unsigned integer

The data type uint or ulong are reserved for the TML predefined data. The user-defined variables
are always signed. Hence you may declare them of type: int, fixed or long.

Each TML data (parameters, variables or registers) has an associated address. This represents
the address of the data memory location where the TML data exists. Address ranges for TML
data are from 0x0200 to OxO3AF and from 0x0800 to Ox09FF. For user-defined variables the
address range is between 0x03B0 and 0x03FF.

On detecting a rising edge at the Execute input, the function block sends the “write integer data”
The Done output is set when the function block enables the user defined CAN unit to send the
message. The output Done remains set until Execute input is reset.
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If the value read from the Address input is not in the above-specified ranges then the Error
output is set and the ErrorID output will have the value 0x0001.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
Example:

! i Wiite the walue 26815 in ThiL parameter SATP (inti@0:x0265) on driveitnatar with AxislD =1

Wirtelnteger

TS WriteintegerParameter

P_On (BOOL) (=Lale iy}
| | EM EMO
Alveays Oh Flag

Gorite (BOOL) (BOOL) Done

JExecute Darne L
#2ES (LIMT) (BOOL) Error

J&ddress Errar |-
&26815 (IMT) WWORDY 0o

{%alue Errarid b

&1 (IMT)
J&xislD
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3.6.31 MC_ReadActualPosition

Symbol:
MC_ReadActualPosition
—— EN ENO—
— Enable Done[—
— AxisID Busy|—
Position[—
Parameter description:
Parameter Data type Description
EN BOOL Enable function block execution
Input | Enable BOOL Request the value of actual position at the rising edge
AxisID INT AxislID of the drive/motor where the request is sent
ENO BOOL Status of function block execution
Done BOOL The actual position read successfully
Output i i iti i
utpu Busy BOOL gggitif(;j:dmn block is waiting to receive the value of actual
Position REAL Actual position expressed in TML position units
Description: The function block requests the value of the actual position from the drive/motor
with AxisID.

On detecting a rising edge at the Enable input, the function block sends the request message
and sets the Busy output. Busy remains set until the requested value is available, moment when,
the function block sets the Done output and resets Busy. The value received is converted to real
and transferred to output Position. The output Done remains set until Enable input is reset.

The input EN must be connected to the left bus through P_On flag for proper execution of the

function

© Technosoft 2007

100 TML_LIB_CJ1 — User Manual




Example:
3

P_on

ReadPostion

MC_ReadactualPosition

i Read the actusl position from the drivedmotor with 2xisID = 4 The position is stored in varishle ActualPosition.

T
1T
Alweays OR Flag

Read

&4

(BOoL)
EN

(BOOL)
Ensble

[IMT)
AxizlD

(BOoL)
ERC

(BOOL)
Dane

(Bl
Busy

[REAL)
Poztion

Done

Busay

ActuslPoszition
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3.6.32 TS_ReadLongParameter

Symbol:
TS_ReadLongParameter

——EN ENO|—
—Enable Done——
—{ Address Busy —
— Axis Error ——
ErrorlD ——

Value —

Parameter descriptions:

Parameter Data type Description
EN BOOL Enable function block execution
Enable BOOL Request the parameter at the rising edge
Input Address WORD rlzaatg memory address from where the value will be
AxisID INT AxislID of the drive/motor where the request is sent
ENO BOOL Status of function block execution
Done BOOL Is set when the requested value is available
Busy BOOL The function block is waiting to receive the requested
Output value
Error BOOL Is set when the parameter address is out of range
ErrorlD WORD Information about the error occurred
Value DINT The value returned by the drive/motor

Description: The function block requests the value of the TML variable/parameter with data
memory Address. The TML data is of type long/ulong — 32-bit signed/unsigned integer. The
request is sent to the drive/motor with AxisID.

Each TML data (parameters, variables or registers) has an associated address. This represents
the address of the data memory location where the TML data exists. Address ranges for TML
data are from 0x0200 to OxO3AF and from 0x0800 to OxO9FF. For user-defined variables the
address range is between 0x03B0 and 0x03FF.

On detecting a rising edge at the Enable input, the function block sends the request message
and sets the Busy output. Busy remains set until the requested value is available, moment when,
the function block sets the Done output and resets Busy. The value received is transferred to
output Value. The output Done remains set until Enable input is reset.

If the value read from the Address input is not in the above-specified ranges then the Error
output is set and the ErrorlID output will have the value 0x0001.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Example:

[
10

P_On
|

Readlong

. Read the value of TML parameter AP0S2 (long@@0x081C) from drivedmotar with AxizlD =1,

I
Alweays OR Flag

Read

#OG1C

&1

T=_ReadLongParameter

(BOoL)
EN

(BOOL)
Enshle

[LIMTY
Address

(INT)
AxizlD

(BOoL
EMO

(BOOL)
Dane

(BOOL)
Busy

(BOOL)
Errar

PYMORD

Errarid

(DIMT)
alue

Done

Busy

Error

D200

Parametera. ..
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3.6.33 TS ReadFixedParameter

Symbol:
TS_ReadFixedParameter

—— EN ENO[—
— Enable Done|——
— Address Busy|——
— AxisID Error ——
ErrorlD ——

Value —

Parameter descriptions:

Parameter Data type Description
EN BOOL Enable function block execution

Input Enable BOOL Request parameter continuously at the rising edge
Address WORD Data memory address from where the value will be read
AxisID INT AxisID of the drive/motor where the request is sent
ENO BOOL Status of function block execution
Done BOOL Is set when the requested value is available

Output Busy BOOL The function block is waiting to receive the requested value

Error BOOL Is set when the parameter address is out of range
ErrorlD WORD Information about the error occurred
Value REAL The value returned by the drive/motor

Description: The function block requests the value of the TML variable/parameter with data
memory Address. The TML data is of type fixed — 32-bit fixed-point data with the 16MSB for the
integer part and the 16LSB for the factionary part. The request is sent to the drive/motor with
AXxisID.

Each TML data (parameters, variables or registers) has an associated address. This represents
the address of the data memory location where the TML data exists. Address ranges for TML
data are from 0x0200 to OxO3AF and from 0x0800 to OxO9FF. For user-defined variables the
address range is between 0x03B0 and Ox03FF.

On detecting a rising edge at the Enable input, the function block sends the request message
and sets the Busy output. Busy remains set until the requested value is available, moment when,
the function block sets the Done output and resets Busy. The value received is converted to real
and transferred to output Value. The output Done remains set until Enable input is reset.

If the value read from the Address input is not in the above-specified ranges then the Error
output is set and the ErrorlID output will have the value 0x0001.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Example:
4

F_on
l

ResdFixzed

[
Alweayes OR Flag

Read

#O22C

&1

TE_ReadFixedParameter

[(BOCL)
EM

(BOOL)
Enshle

[LIMT?

Jaddreszs

(INT)
AxizlD

[(BOOL)
EMO

(BOOL)
Done

(BCoL)
Busy

(BOoL)
Errar

MORD)

Errarid

(REAL)
Walue

i Read the value of TML parameter 8P (fixed@@0x022C0 from drivedmator with AxiziDo=1.

Done

Buzay

Error

D200

Parametera...
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3.6.34 FB TS_ReadIntegerParameter

Symbol:

TS_ReadIntegerParameter
—1EN ENO|—
— Enable Done|——
—— Address Busy —
— AxisID Error ——

ErrorlD
Value ——

Parameters descriptions:

Parameter Data type Description
EN BOOL Enable function block execution

Input Enable BOOL Request parameter continuously at the rising edge
Address WORD Data memory address from where the value will be read
AxisID INT AxisID of the drive/motor where the request is sent
ENO BOOL Status of function block execution
Done BOOL Is set when the requested value is available

Output Busy BOOL The function block is waiting to receive the requested value

Error BOOL Is set when the parameter address is out of range
ErrorlD WORD Information about the error occurred
Value INT The value returned by the drive/motor

Description: The function block requests the value of the TML variable/parameter with data
memory Address. The TML data is of type int/uint — 16-bit signed/unsigned integer. The request
is sent to the drive/motor with AxisID.

Each TML data (parameters, variables or registers) has an associated address. This represents
the address of the data memory location where the TML data exists. Address ranges for TML
data are from 0x0200 to O0xO3AF and from 0x0800 to OxO9FF. For user-defined variables the
address range is between 0x03B0 and 0x03FF.

On detecting a rising edge at the Enable input, the function block sends the request message
and sets the Busy output. Busy remains set until the requested value is available, moment when,
the function block sets the Done output and resets Busy. The value received is transferred to
output Value. The output Done remain set until Enable input is reset.

If the value read from the Address input is not in the above-specified ranges then the Error
output is set and the ErrorID output will have the value 0x0001.

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Example:
5

P_On

Feadinteger

Tl
1T
Alveays ON Flag

Fead

#0273

&3

T5_ReadintegerParameter

(BOoL)
EN

(BOOL)
Enahle

[LIMT?

Jaddress

[INT)
AxizlD

(i
Errorld

(BOoL)
ENO

(BOOL)
Dane

(BOOL)
Busy

(BOOL)
Errar

RO

[IMT)
“allie

Dane

Busy

Error

D200

K alue

i Read the value of TML parameter K (inb@@0x0273) from drivedmotor with AxizlD = 5.
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3.6.35 FB MC_ReadStatus

Symbol:

MC_ReadStatus
—EN ENO|—
—{ Enable Done[—
Errorf—
ErrorlIDf—
ErrorStop|——
Disable—
Stopping|——
Standstill——
DiscreteMotion|——
ContinuousMotionf—

SynchronizedMotionf——

— 1 AxisID Homing—

Parameter description:

Parameter Data type Description
EN BOOL Enable function block execution
Input] Enable BOOL Return the axis state while enabled

AxisID INT AxisID of the drive/motor which status is monitored
ENO BOOL Status of function block execution
Done BOOL The status read successfully
Error BOOL Not used
ErrorlD WORD Not used
Errorstop BOOL Set when the axis is in Errorstop state

Output Disable BOOL Set when the axis is in Disable state
Stopping BOOL Set when the axis is in Stopping state
Standstill BOOL Set when the axis is in Standstill state
DiscreteMotion BOOL Set when the axis is in DiscreteMotion state
ContinuousMotion BOOL Set when the axis is in ContinuousMotion state
SynchronizedMotion BOOL Set when the axis is in SynchronizedMotion state
Homing BOOL Set when the axis is in Homing state

Description: As long as the Enable input is true, the function returns the axis state, defined at
PLC level, through the corresponding output. Done output is set if valid outputs are available.

All outputs remain set until Enable input is reset, but at least for one block call.

Error and ErrorlD outputs are reserved for future development and have no associated
functionality.
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The input EN must be connected to the left bus through P_On flag for proper execution of the
function

Example:

4 124 i While inpLt Enable iz 26t the function returns the axis state of the drivednotor with SxisiD = 2

Read>tatus

MiC_ReadStatus

P_Cn (BOOL) (Bl
} } EM EMOL
Alwways OMN Flag
GoRead (BO0L) [(Slee Y] Done
{Enahle Daone |
&2 [IMT) (BOOL)
HaxisD Etrar |
(WWIORDN
ErrariD |

(BOOLY | AxisinErrarst...
Errorstop

(B0 AxisDisahled
Disabled

(BOOL)| AxislsStopping
Stopping -

(BOOL)] AxisinStand. ..
Standstill -

(BOOLY| AxisinDiscret..
Discretemotion |-

(BOOLY| AxizinContin...
Continuoushict |

ion
(BOOLY| AxisinSynch. .

Synchronized |
hotion

(BOOLY|  AxisinHoming
Horming |-
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3.6.36 TS_SetGrouplD

Symbol:
TS_SetGrouplD
—EN Donef[—
— Execute Busy|—
— Set Errorf—
—Add_ ErrorlIDf—
—Remove
— GroupID
— AxisID ENO|—

Parameter description:

Parameter Data type Description
EN BOOL Enable function block execution
Execute BOOL On rising edge the configuration command is sent
Set BOOL Set the GrouplD of the axis

Input | Add BOOL Add the GrouplD to the axis
Remove BOOL Remove the GrouplD from the selected axis
GrouplD INT The value of GrouplD used by the selected operation
AxisID INT Axis information
ENO BOOL Status of function block execution
Done BOOL The position read successfully

Outout Busy BOOL
P Is set if an error has occurred in the execution of the function

Error BOOL block
ErrorlD WORD Information about the error occurred

Description: The function block changes the group ID of the drive/motor with AxisID. Each
drive/motor can be programmed to be member of one or several of the 8 possible groups.

The group ID of an axis can have any value between 1 and 255. For example if the group ID is 11
(1011b) this means that the axis will receive all messages sent to groups 1, 2 and 4.

All changes (set/add/remove) of group ID are executed with the rising edge of Execute input
using the value read from GrouplID. The function block tests the inputs Set, Add, Remove and
executes the operation associated to the last input found set. Busy output will remain set for
one function block call, in the next call, the function block sets the Done output and resets Busy.
The output Done remain set until Enable input is reset.

The inputs Set/Add/Remove must be set, according with the requested operation, before the
transition of Execute input occurs. If none of the inputs Set, Add or Remove is set when
Execute transition low to high occurs the output Error is set and the ErrorID becomes equal with
0x8000.
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The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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Example:

g 14 The function changes the GrouplD of drivedmnator with &xislD = 1.
After the function block execution the drivetnotor will belong to Group 2
SetGroup
TE_SetGrouplD
P_oOff (BOOL) BooL)
| | EM EMC |
Alweays OFF F
GoSetEraup [(BOCL) (SLalaliy} Done
HExecute Dane -
et (BOCL) (BOCL) Busy
J5et Buszy L
P_Off (BOCL) (BOCL) Error
Alwvays OFF .. {Add_ Errar |
P_off (BOCL) WICREN 0z
Llways OFF . Remove ErroriD
a2 (IMT)
JsrouplD
&1 (IMT)
JaxisID
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3.6.37 TS _SendCommand

Symbol:

TS_SendCommand
——EN ENO—
— Execute Done[—
——| OpCode

—— CommandDataW12
—CommandDataW34

—Length
— AxisID

Parameters description:

Parameter Data type Description
EN BOOL Enable function execution
Execute BOOL Send stop command at rising edge
OpCode WORD TML command operation code

Input | CommandDataW12 | DWORD Data words 1 and 2 of TML command
CommandDataW34 | DWORD Data words 3 and 4 of TML command
Length INT Number of data bytes
AxisID INT Axis information

Output ENO BOOL Status of function execution

Done BOOL The TML command sent

Description: The function sends a TML command to the drive/motor with AxisID.

With the rising edge of Execute the function block builds and sends a TML command from its
binary code. The binary code for a TML command can be found with Binary code viewer a tool
integrated in EasyMotion Studio. The Done output is when the command is sent successfully

The input EN must be connected to the left bus through P_On flag for proper execution of the
function
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F_Cn

Cammand

1T
Alweays OR Flag

SendCommanid

#3000

#7OVOFFFF

#500:30000

&4

&1

TS_SendCommand

(BOOL)
=

(BCL)

{Execute

(WWCIRDN)
DpCode

(CAWWORTY

(BOOL)

EMO

(BCOL)

ComtmnandData

W12

(CAMORDY

CommandData

W34
(IMT)
Lencth

(IMT?
AxizlD

Darne

. The function klock sends the ThL command EMSLP1 to the driveimatar sith AxisiD = 1

Done
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