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Document Conventions

Manual conventions have been established to help you learn to use this manual quickly and easily. As much as possible, these conventions correspond
to those found in other Microsoft® Windows® compatible software documentation.

Menu names and commands are printed in bold type: the File menu.

Dialog box names begin with uppercase letters and are printed in bold type: the Axis Limits dialog box.

Dialog box field names are in quotes: “Field Name”.

Button names are bold-italic: OK button.

Source code is printed in Courier font: Case ERMS.

In addition, you will find the following typographic conventions throughout this manual.

This Represents

bold Characters that you must type exactly as they appear. For example, if you are directed to type
a:setup, you should type all the bold characters exactly as they are printed.

italic Placeholders for information you must provide. For example, if you are directed to type
filename, you should type the actual name for a file instead of the word shown in italic type.

ALL CAPITALS Directory names, file names, key names, and acronyms.

SMALL CAPS Non-printable ASCII control characters.

KEY1+KEY2 A plus sign (+) between key names means to press and hold down the first key while you press

example: (Alt+F) the second key.

KEY1,KEY2 . .

example: (AILF) A comma (,) between key names means to press and release the keys one after the other.

“Warning” indicates a potentially hazardous situation that, if not avoided, could result in death or serious injury.

& “Caution” indicates a potentially hazardous situation that, if not avoided, may result in minor or moderate injury.

For the purpose of this manual and product, “Note” indicates essential information about the product or the respective part of the manual.

Throughout this manual, the word “drive” refers to either the Unidrive M700/M701/M702 or the Digitax HD.

Safety Instructions

General Warning

Failure to follow safe installation guidelines can cause death or serious injury. The voltages used in the product can cause severe electric shock and/or
burns and could be lethal. Extreme care is necessary at all times when working with or adjacent to the product. The installation must comply with all
relevant safety legislation in the country of use.

Qualified Person

For the purpose of this manual and product, a “qualified person” is one who is familiar with the installation, construction and operation of the equipment

and the hazards involved. In addition, this individual has the following qualifications:

« Is trained and authorized to energize, de-energize, clear and ground and tag circuits and equipment in accordance with established safety
practices.

» Istrained in the proper care and use of protective equipment in accordance with established safety practices.

* Istrained in rendering first aid.
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Reference Materials

The following related manuals and user guides may be useful with your particular system.

Unidrive M700/M701/M702 Control User Guide
Unidrive M70X Parameter Reference Guide
SI-1/0 User Guide User Guide

SI-1/0 24 Plus User Guide

SI-DeviceNet User Guide

SI-Profibus User Guide

SI-Universal Encoder User Guide

Digitax HD Control User Guide

Digitax HD Parameter Reference Guide
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Safety Information

The PTi210 module and its associated drive are intended as components for professional incorporation into complete equipment or
systems. If installed incorrectly the drive may present a safety hazard. The drive uses high voltages and currents, carries a high level
of stored electrical energy and is used to control mechanical equipment that can cause injury.

Close attention is required to the electrical installation, commissioning and maintenance must be carried out by personnel who have
the necessary training and experience, They must read this safety information and User Guide carefully.

Careful consideration must be given to the functions of the drive and solutions module, which might result in a hazard, either through
their intended functions e.g. auto-start or through incorrect operation due to a fault or trip e.g. stop/start, forward/reverse, maximum
speed, loss of communications link.

In any application where a malfunction of the drive or solutions module could lead to damage, loss or injury, a risk analysis must be
carried out and where necessary further measures taken to reduce the risk. To ensure mechanical safety additional safety devices
such as electro-mechanical interlocks may be required. The drive must not be used in a safety critical application without high-
integrity protection against hazards arising from a malfunction.

General Information

The manufacturer accepts no liability for any consequences resulting from inappropriate, negligent of incorrect installation or
adjustment of the optional operation parameters of the equipment or from mismatching the variable speed drive (drive) with the
motor.

The contents of this guide are believed to be correct at the time of printing. In the interests of a commitment to a policy of continuous
development and improvement, the manufacturer reserves the right to change the specification of the product or its performance, of
the contents of this guide, without notice.

All rights reserved. No parts of this guide may be reproduced or transmitted in any form of by any means, electrical or mechanical
including photocopying, recording or by an information storage or retrieval system, without permission in writing from the publisher.

Drive software version

This product is supplied with the latest version of user-interface and machine control software. If this product is to be used on a new
or existing system with other drives, there may be some differences between their software and the software in this product. These

differences may cause this product to function differently. This may also apply to drives returned from a Control Techniques Service
Centre. If there is any doubt, contact a Control Techniques Drive Centre.

Safety of Machinery
Within the European Union all machinery in which this product is used must comply with Directive 89/392/EEC, Safety of Machinery.
The product has been designed and tested to a high standard, and failures are very unlikely. However the level of integrity offered by
the product’s control function — for example stop/start, forward/reverse and maximum speed — is not sufficient for use in safety-critical
applications without additional independent channels of protection. All applications where malfunction could cause injury or loss of life
must be subject to a risk assessment, and further protection provided where needed.
General warning
Failure to follow safe installation guidelines can cause death or serious injury. The voltages used in this unit can cause severe
electric shock and/or burns, and could be lethal. Extreme care is necessary at all times when working with or adjacent to this
equipment. The installation must comply with all relevant safety legislation in the country of use.

AC supply isolation device

The AC supply must be removed from the drive using an approved isolation device or disconnect before any servicing work is
performed, other than adjustments to the settings or parameters specified in the manual. The drive contains capacitors which
remain charged to a potentially lethal voltage after the supply has been removed. Allow at least 10 minutes after removing the
supply before carrying out any work which may involve contact with electrical connections to the drive.

Products connected by plug and socket

A special hazard may exist where the drive is incorporated into a product which is connected to the AC supply by a plug and
socket. When unplugged, the pins of the plug may be connected to the drive input, which is only separated from the charge stored
in the bus capacitor by semiconductor devices. To avoid any possibility of electric shock from the pins, if they are accessible, a
means must be provided for automatically disconnecting the plug from the drive (e.g., a latching contactor).

Grounding (Earthing, equipotential bonding)
The drive must be grounded by a conductor sufficient to carry all possible fault current in the event of a fault. The ground
connections shown in the manual must be followed.

Fuses
Fuses protection must be provided at the input in accordance with the instructions in the manual.

Isolation of control circuits
The installer must ensure that the external control circuits are isolated from human contact by at least one layer of insulation rated
for use at the applied AC supply voltage.
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2 Introduction

Modern variable speed drives such as the Unidrive M/Digitax HD offer a multitude of built-in features such as ramp control, speed
control, PID Loops, and even simple position control. However, the drive’s functionality may not be suitable for some high
performance motion applications. When it comes to more complex applications, the user must resort to using external equipment
such as PLCs to control the drive from a system point of view.

However, the flexibility of the Unidrive M/Digitax HD can be substantially increased by using a PTi210 option module. A PTi210 option
module is a 1% axis controller with a dedicated processor that allows the user to write their own application specific software.

The Unidrive M/Digitax HD drive also offers powerful networking capabilities in addition to the PTi210 so that many drives (and other
equipment) can be linked together to communicate process wide information thus offering a complete application solution.

21 Installing the PTi210 Module in a Unidrive M

The PTi210 module is an option module that can be fitted to any one of the three expansion slots in the Unidrive M. Figure 2-1 shows
the three slot positions.

Slot 1
Slot 2 —
Slot 3

Figure 2-1: Unidrive M Slot Diagram

The PTi210 module is powered from the Unidrive M internal power supply.

When using PowerTools Studio to program the PTi210 module, the user must indicate which options slot the module is fitted in.
By default, PowerTools Studio will select Slot 3 for the PTi210 module.
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2.2 Installing the PTi210 Module in a Digitax HD
The PTi210 Module is an option module that can be fitted to any one of the two expansion slots in the Digitax HD, see Figure 2-2.
The PTi210 module is powered from the Digitax HD internal power supply.
By default, PowerTools Studio will select slot 1 for the PTi210 module.

N
Slot 1
Slot 2
Figure 2-2: Digitax HD Slot Diagram

23 Development Software
Applications for the PTi210 module are developed by the user using PowerTools Studio software. PowerTools Studio is an easy-to
use, Windows® based setup and diagnostics tool. It provides you with the ability to create, edit and maintain your system setup.
You can download or upload your setup data to or from a device. You can also save it to a file on your PC or print it for review or
permanent storage.
PowerTools Studio is designed to be the easiest-to-use software available for the 1% axis motion controllers.
PowerTools Studio will run on Windows® 7, Windows® 8, and Windows® 10, and Windows® 11 operating systems.

2.3.1 Features
*  "Hierarchy Tree" for quick navigation to any setup view
»  Simple I/O function assignments
«  Powerful online diagnostic capabilities
*  Fill-in-the-blank motion profile parameters
*  Programming
2.3.2 Minimum drive firmware version

To fully utilise all the features available within PowerTools Studio, it is recommended that the minimum drive firmware version
V01.21.00.00 is installed in the Unidrive M/Digitax HD drive.
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2.5

System Integration Module Compatibility Chart
The table below shows what System Integration option modules are compatible with the PTi210 and whether or not they are
configurable within PowerTools Studio.
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Module
Category Configured by PowerTools Studio
Name ID
SI-Encoder 105 Position Feedback No'
Sl-Universal Encoder 106 Position Feedback Yes
SI-1/O 24 Plus 108 1/0 Expansion and Position Yes
Feedback
SI-I/O 209 1/0 Expansion Yes
Sl-Applications Plus 304 Applications No'
Sl-Applications Compact 304 Applications No'
MCi210 310 Applications No'
MCi200 311 Applications No'
PTi210 320 Applications Yes
Sl-Interbus 500 kBd 404 Fieldbus No
Sl-Interbus 2 MBd 414 Fieldbus No
Factory Fit Ethernet (V2) (Unidrive M) 430 Fieldbus Yes?®
SI-EtherCAT 431 Fieldbus No'6
SI-PROFINET RT 432 Fieldbus No'
Sl-Ethernet 433 Fieldbus No'4
SI-PROFINET V2 434 Fieldbus No'
Factory Fit EtherCAT (Digitax HD M753) 435 Fieldbus No'
SI-POWERLINK 436 Fieldbus No'6
Factory Fit Ethernet (Digitax HD M750) 437 Fieldbus Yes?
SI-BACnet IP 439 Fieldbus No'
SI-PROFIBUS 443 Fieldbus Yes®
SlI-DeviceNet 447 Fieldbus Yes®
SI-CANopen 448 Fieldbus No'

T — No setup screen is provided by PowerTools Studio to configure the option module but the option module parameters are
accessible from within the PTi210 user program.

2 — Indicates that a setup screen is provided to allow the cyclic I/O mappings to be configured using RTMoE, the RTMoE mappings
will be configured using the Easy Mode parameters in menu 10 of the options module. (The Easy Mode links will be overridden by the
Advanced Cyclic Links when downloaded from Machine Control Studio).

3 — Indicates that a setup screen is provided to allow the cyclic /O mappings to be configured.
4 — PowerTools Studio will not communicate with the drive via the SI-Ethernet module.
5 _ Minimum firmware version V02.07.00.00.

6 _ These modules are designed to control the drive operation and, if fitted with a PTi210 module, will prevent the PTi210 from
controlling the drive properly. It is recommended in these circumstances to disable the drive control for these modules by setting
Pr 1M.033 = On.

Parameter Reference Convention
Throughout this document the following parameter reference conventions are followed:

* mm.ppp, where mm represents the drive menu number and ppp represents the parameter number within the menu
*  1M.ppp, where 1M represents the option module main setup menu as shown in the following table:
*  2M.ppp, where 2M represents the option module secondary setup menu as shown in the following table:

Slot # Main Setup Menu Secondary Setup Menu?
(1M.ppp) (2M.ppp)
15 25
2 16 26
31 17 27

" — Not available on Digitax HD.
2 _ Only available on certain option modules (e.g. SI-I/O 24 Plus)
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Installation

3.1

3.2

3.3

3.4

This section of the manual will cover basic installation information.

Before installing or removing a System Integration option module in any drive, ensure the AC supply has been
disconnected for at lease 10 minutes and refer to Safety Information on page 1. If using a DC bus supply ensure this is
fully discharged before working on any drive or System Integration option module.

Mechanical Installation
Please refer to the Installation Sheet that comes with the PTi210 module for details on installing the module into the relevant drive.

Slot Selection

The PTi210 module may be placed in any available option slot on the Unidrive M/Digitax HD. The user must indicate which slot the
PTi210 module is fitted in using PowerTools Studio configuration software. The default slot number for Unidrive M70X is Slot 3 and for
Digitax HD is Slot 1 in the configuration software.

Electrical Connections
The PTi210 module has a single terminal block allowing screwless terminal access to the digital I/0.

The terminals are numbered from Terminal 1 to 3 on the upper row (left to right) and Terminals 4 to 6 on the bottom row (left to right).
The different terminal functions are listed in the table below.

Figure 3-1: PTi210 Digital I/O Connections

Terminal # Function Description

DI1 Digital Input 1 (High Speed Capture)
DI2 Digital Input 2 (High Speed Capture)
DI3 Digital Input 3

DO1 Digital Output 1

DO2 Digital Output 2

0V Common 0V Common

| | B W[ N =~

Digital I/0O Connections

The PTi210 module is equipped with 3 digital inputs, two of which are designed for high speed capture inputs and 2 digital outputs.
The 1/O are electrically sourcing /0. All I/O utilize positive logic meaning that they are active when a positive voltage is applied

(15 Vdc to 30 Vdc).

The digital I/O can be used to control different functions in the PTi210 module. The digital I/O are updated at the Trajectory Update
Rate. The Trajectory Update Rate can be found on the Setup view in PowerTools Studio (see Setup View on page 83 for more
information on the Trajectory Update Rate).

The first two digital inputs (Digital Input 1 and Digital Input 2) of the PTi210 module are also unique (as compared to Unidrive M/
Digitax HD digital I/O and SI-1/O) because they can be used in the high speed capture process. Even though they are only updated
once every Trajectory Update, the PTi210 module processor knows when they activate to within 1 microsecond. Therefore, when
Capture is used, they can be accurate to 1 microsecond (see Capture View on page 103 for more information on the Capture object).
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Figure 3-2 below shows a wiring diagram for the digital I/O on the PTi210 module.

/° Input 2
24 \/dc _/° Input 1 l

Supply

:
:

L]

:

:

L]

:

L]

:

H

Input 3 '
+ o o—== :
1

L]

H

H

L]

H

H

:

1

L}

H

Load Cutput 1 T
Load Qutput 2 S —

Figure 3-2: PTi210 I/O Wiring Diagram

3.5 Digital I1/0 Specifications

1/0 Type: Sourcing

Input Turn on Voltage: 15 Vdc +/-0.5 Vdc

Input Voltage Range: 0 Vdc to +24 Vdc

Max Input Voltage: +/- 30 Vdc

Output Voltage: Depends on the 24 Vdc Supply
Max Output Current: 20 mA Total for both Outputs
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The digital I/O circuits are isolated from the power circuits in the drive by basic insulation (single insulation) only. The
installer must ensure that the external control circuits are insulated from human contact by at least one layer of insulation
(supplementary insulation) rated for use at the AC supply voltage.
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If the digital inputs or outputs are to be connected to other circuits classified as Safety Extra Low Voltage (SELV) (e.g. to
a personal computer), an additional isolating barrier must be included in order to maintain the SELV classification.
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3.6 Motor Encoder Feedback Connections
The following table can be used to connect the encoder feedback signals for various different encoder types to the Unidrive M or
Digitax HD. For further installation information, please refer to the relevant drive documentation.

Connections
Encoder Type Pr 03.038

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
AB (0) A A\ B B\ z 2\
FD (1) F F\ D D\ z 2\
FR(2)T F F\ R R\ z 2\
AB Servo (3) A Al B B\ z 2\ U U\ \% W\ w W\
FD Servo (4)T F F\ D D\ z 2\ U U\ \% W\ w W\
FR Servo (5)" F F\ R R\ z 2\ U U\ \% W\ w W\

A A\ B B\
SC(®) (Cos) | (Cos) | (Sin) | (Sin) z 2
SC Hiperface (7) Cos | Cosref| Sin | Sinref | DATA | DATA\
EnDat (8) DATA | DATA\| CLK | CLK\ | Freeze | Freeze\
SC EnDat (9) A A\ B B\ DATA | DATA\ CLK CLK\
SSI(10) DATA | DATA\| CLK | CLK\ | Freeze | Freeze\

A A B B\ +V | OV | Th
SC SSI (11) (os) | (Cos) | (siny | (sin) DATA | DATA\ CLK CLK\
SC Servo (12) (C’gs) (Cf;\s\) (Sl?n) (S?r:\) z 2\ u U\ \Y W\ W WA
BiSS (13) DATA | DATA\| CLK | CLK\ | Freeze | Freeze\
Resolver (14) CosH| CosL| SinH | SinL | RefH | ReflL
SC SC (15) ( Cﬁs) ( C/Z\s) (SE:”) (:itl) z 20 | c1| o1 | D2 | D2 | Freeze2 | Freeze2\
Commutation Only (16) U U\ \% W\ W W\
SC BiSS (17) A A\ B B\ DATA | DATA\ CLK CLK\
EnDat Alt (18) DATA | DATA\ CLK CLK\
SSIAIlt (19) DATA | DATA\ CLK CLK\
BiSS Alt (20) DATA | DATA\ CLK CLK\

T Currently not supported in PowerTools Studio

3.7 Simple Servo Motor Phasing Test
When connecting a non-standard servo motor to the Unidrive M or Digitax HD, it is necessary to know the wiring configuration of the
motor. At times, all of the necessary wiring documentation for connecting the motor is not readily available from the motor
manufacturer. In that case, it may be possible to follow the simple servo motor phasing test described below. This will help to
determine if the motor phases (U, V, and W) are wired correctly along with the encoder commutation and channel signals. If the
procedure described below is followed, and you still have problems, please refer to the Unidrive M or Digitax HD User Guide for
further wiring information.
Begin by entering the motor peak current, continuous current, number of poles, encoder lines per rev., etc. Then follow the steps
below.

Step 1: Verify wiring of encoder channels per the documentation. Define CW rotation of the motor shaft, from the flange side,
with increasing counts.
To verify this, do the following:

Disable the drive

Navigate the keypad to display parameter Pr 03.029

Turn the shaft clockwise and verify that the encoder counts increase from 0 to 65535
If the counts decrease, the encoder A and B channels need to be swapped

Repeat A through C of Step 1.

moow>»

Step 2: Verify wiring of motor power cables. Define CW rotation of the motor with a positive drive command. The phasing test
of the drive will give a CW rotation during the test.

To verify this, complete the following steps:

Enable the drive

Verify that the motor is free of any load

Navigate the keypad to display parameter Pr 05.012

Set the parameter to 1. The phasing test will command the motor to move one rev CW. It will also reset the parameter to 0
If the motor moves in the CCW direction, the motor power is wired incorrectly

Swap the U and V phases and repeat A through D of Step 2.

Mmoo W >
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Disregard any encoder phasing trip at this time [Autotune X trips].
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Step 3: Verify wiring of commutation signals. The Unidrive M/Digitax HD Control User Guide, section 12 (Pr 03.025) is helpful
for this step.

If no trips were encountered during Step 2, this step can be skipped.

To verify correct commutation, follow the steps below:
A Enable the drive
B  Navigate the keypad to display parameter Pr 05.012 and set the parameter to 1
C If an Autotune X trip results, rewiring is needed

D Swap the U and V commutation signals at the drive end.
Repeat steps A through C to verify.
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4 PowerTools Studio Software

4.1 Introduction
PowerTools Studio is the software used to configure hardware type, setup parameters, I/O functionality, motion profiles, user

programs, and networks for the PTi210 module. PowerTools Studio software operates on a PC running Windows® 7, 8, or 10 and can
also be used as a diagnostic tool and troubleshooting assistance.

4.2 Installing PowerTools Studio

PowerTools Studio can be downloaded from the Control Techniques website at the following address: www.controltechniques.com.
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Figure 4-1: Control Techniques Website

4.3 How PowerTools Studio is Organized

The PowerTools Studio software is made up of six major components. These components are the Menu Bar, Tool Bar, Hierarchy
Tree, View, View Tab, and Status Bar. Note that some of these components and sub-components are only available under certain
conditions (i.e., while online, while on a certain view, etc.).
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Figure 4-2: PowerTools Studio Organization
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4.4

4.41

Menu Bar
Figure 4-3 shows the Menu Bar as found in PowerTools Studio. The items available on the Menu Bar may change under certain
conditions (i.e., online, configuration open, etc.).

[ File Edit Device Options Tools View Window Help
Figure 4-3: Menu Bar

To use a menu choose one of the following methods:

* On the menu bar, click a menu name to display a list of commands. On the menu, either click a command or use the DOWN
ARROW to move down the list, and then press ENTER.

* Press ALT and press the underlined letter in the menu name. Then press the underlined letter in the option name. For example,
to open a new configuration file, press ALT and press F to open the File menu. Then press N for New, see Figure 4-4.

File

The File menu on the menu bar contains many different options for file handling (i.e., opening, closing, saving, and printing files, etc.).

Figure 4-4 below shows the File menu expanded.

Some of the File menu options are only shown when an application file is currently loaded, so if no application file is loaded then the

relevant menu options will not be shown.

[li [File] Edit Device Options Tools View Wind

D Mew Ctrl+N
= Open... Ctrl+ 0
4 Close
Save Ctrl+5
Save As..
Convert
Print... Ctrl+P

Print Preview...

Print Setup...

1 CATemp\M750.PTi

2 CATemp\MT02.PTi

3 CA\Temp\M700_RFCS.PTi

4 CATemp'\MyServo (DIO).PTi

Exit

Figure 4-4: File Menu

New

New will open a new PowerTools Studio file. The user will be asked what type of configuration to create Unidrive M or Digitax HD.
Open

Open allows the user to open an existing application created with PowerTools Studio. Navigate to the directory that the desired file is
located in, and double-click on the specific file. Doing so will open the file for editing.

Close
Close will close the active configuration. If multiple files are open, the active file’s Title Bar will be highlighted.
Save

Selecting Save will save the active file on the users PC. The location to which the file is saved is based on where the file was
previously saved. If the file has not yet been saved, the Save As dialog box will open instead.

Save As...

Save As allows the user to save the active file using a different name or to save an existing file to a different directory location.
Navigate to the directory to which the file is to be saved, and click Save.
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Convert &
Convert allows the user to convert an existing file created in an earlier version of PowerTools Studio. When using the File > Open %—
feature, PowerTools Studio will open the existing file at the same interface revision at which it was created. This means that not all of z
the latest features currently supported by PowerTools Studio may be available within the application file. If, after opening an existing 2
file, a user wishes to upgrade the file to the latest interface revision so that all the latest features are available, it can be done by 2
selecting Convert. 2

5

2
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4.4.2

Upgrading to the latest revision could possibly change some of the operation of the module, so it is highly recommended to save the
file prior to upgrading it, in the event that one needs to revert to the original file. Once the file is upgraded, the user can then save the
new file with a different name, and then download that file if they so choose.

When opening a new file, Convert will be unavailable because a new file is always created at the latest interface revision.

Print

Print will send the active file to the printer specified by the user. The Print Options dialog box will open allowing the user to specify
which sections of the configuration are to be printed. By default, all sections will be printed. To remove a given section from the
printout, clear the specific check box.

Print Preview

Print Preview will open a new window that displays what an actual hardcopy printout would look like. This can be helpful to
determine if formatting is correct.

Print Setup

Selecting Print Setup allows the user to change the Target Printer, Paper Type, Paper Source, Print Orientation, and other printer
related parameters.

Recently Used Files

Also displayed on the File menu are the last four files that were edited using PowerTools Studio. To quickly access one of these last
four files, simply click on the file name in the File menu. Clicking on one of these files will open the configuration for editing.

Edit

Figure 4-5 shows the Edit menu as selected from the PowerTools Studio Menu Bar.

|. File Device Options Teols View Window Help

Undo Ctrl+Z

Cut Chrl+X
Copy Ctrl+C
Paste Chrl+V

Find

Replace

Mew 3

Delete 3

Figure 4-5: Edit Menu

Undo

Selecting Undo will undo the last change made to a user program. Up to the last ten changes made can be undone.

Cut

Selecting Cut will remove the selected text from a user program. To select text in a program, place the mouse pointer at the leftmost
character to be selected, then press and hold the left mouse button dragging the cursor over the text until the mouse pointer is
positioned over the final desired character, then release the mouse button. Once the text is selected, the text can be cut, copied, or
pasted.

Copy

Selecting Copy will copy any selected text in a user program. To select text in a program, place the mouse pointer at the leftmost
character to be selected, then press and hold the left mouse button dragging the cursor over the text until the mouse pointer is
positioned over the final desired character, then release the mouse button. Once the text is selected, the text can be cut, copied, or
pasted.

Paste

Selecting Paste will place the last cut or copied text into a user program. See Cut and Copy above for further information.

Find

Selecting Find will open the Find window. In the Find window, the user can type in a specific word, number, or any character that
they wish to find in a user program. Once the user enters the text they wish to find, the Find Next or Mark All button is clicked.

The Find Next button will highlight the next segment of code after the cursor that matches the search text. The Mark All button will
put a mark next to each line of the program that has matching text. The user also has several other options on searching the program
for matching text.

Replace

Selecting Replace will open the Find window (see Find above) with an additional parameter called Replace With. Using this method
will search the user program for text that matches the text in the Find What text box, and replace it with the text in the Replace With
text box. The user can select to replace just the next match, or all existing matches with the Replace All button.

11
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New

Selecting New will open a sub menu allowing the user to add a new Index, Home, Program, or CAM Table. Indexes, Homes,
Programs, and CAM Tables may not be added while online with the PTi210 module.

Index

Selecting Edit > New > Index will add a new index to the configuration. Indexes are added in sequential order. The new index will be
the next highest available index number. Adding an index will take you directly to the new index view. A maximum number of
100 Indexes can be configured.

Home
Only one home is available in the initial release of the PTi210 module.
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Program

Selecting Edit > New > Program will add a new user program to the configuration. Programs are added in sequential order. The new
program will be the next highest available program number. Adding a program will take you directly to the new program view.

A maximum number of 100 Programs can be configured.

CAM Tables

Selecting New > Edit > CAM Tables will add a new CAM Table to the configuration. CAM Tables are added in sequential order.
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The new CAM Table will be the next highest available number. A maximum number of 32 CAM Tables can be configured. S
Delete g
Selecting Edit > Delete will open a sub menu allowing the user to delete an existing Index, Home, Program, or CAM Table. Indexes, §
Homes, Programs, and CAM Tables may not be deleted while online with the PTi210 module. g
Index -
To delete an index, the user must select the specific index they wish to delete on the hierarchy tree. Once the index is selected, click g i
Edit > Delete > Index on the Menu Bar. Doing so will delete the index instance. Once the index is deleted, the data stored on the 338
index view cannot be recovered. E
Home s g
Homes cannot be deleted in the initial release of the PTi210 module. 3 3
Program 0
To delete a program, the user must select the specific program they wish to delete on the hierarchy tree. Once the program is g%
selected, click on Edit > Delete > Program on the Menu Bar. Doing so will delete the program instance. Once the program is deleted, 85
the program code cannot be recovered. %g
CAM Tables v
To delete a CAM Table, the user must select the specific CAM Table they wish to delete on the hierarchy tree. Once the CAM Table is %
selected, click Edit > Delete > CAM Table on the Menu Bar. Doing so will delete the CAM Table instance. Once the CAM Table is E
deleted, the data stored on the Camming view cannot be recovered. g

4.4.3 Device
Figure 4-6 shows the Device menu selected from the PowerTools Studio Menu Bar.

|. File Edit | Device | Options Teols View Window Help
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Change Address

On the Device menu, choose Change Address. This allows the user to change the Modbus node address of a drive/module system.
The user must be online with the device for Change Address to operate correctly. The user will be prompted for the new node
address. After entering the new node address, click OK. The drive will immediately change to the new address.

Download

Download will send the active configuration from the PC to the target node address (specified on the Setup view). For more
information on Downloading, see section 5 Communications in this manual.

Disconnect
Selecting Disconnect will terminate communications between the PC and any nodes the PC is online with.
Upload Drive

Upload Drive will upload only the node address specified in the active configuration. To use Upload Drive, open a new file and set
the Node Address on the Setup view to the address you wish to upload. Then on the Device menu, choose Upload Drive. This will
overwrite the active configuration with the uploaded data.

Upload NVM

Selecting Upload NVM will read the current value from each of the parameters in the PTi210’s NVM memory and display it in the
PowerTools Studio configuration. The file can then be saved to retain the current values stored in NVM.

Update Drive

Selecting Update Drive will send any parameters that have been changed since the last download into RAM. Doing so allows the
user to send changes to the system without requiring a complete download. Certain parameters when changed require a complete
download and cannot be sent to RAM. If one of these parameters is changed, Update Drive will be unavailable on the Edit menu.
Reconnect

Selecting Reconnect from the Device menu will reconnect communications from the target node to the PC. Reconnect allows
PowerTools Studio to go online without needing to perform a full upload or download.

In order for reconnect to work, the active file in PowerTools Studio must be exactly the same as the file that resides in the PTi210’s
memory. If the files are not the same, the reconnect will fail.

Path Change

Selecting Path Change from the Device menu will open the Set Path Dialog box, the Set Path Dialog box allows the user to scan the
network for devices (default) or manually set the protocol and connection details to download or upload.

Set Path Dialog 4 :

Set Path via: () Hetwork Scan
() Manual

Figure 4-7: Set Path Dialog

When the Manual option is selected, the user can then select either the RTU (Serial) or Ethernet protocol, for the RTU (Serial) setting,
the Modbus ID number (device node address) and Com Port can be changed.

I
| Set Path Dialog *
Set Path wia: () Hetwork Scan
() Manual
Frotocol: RTU (Serial)
Modbus 1D b
Com Port: oMz
coe

Figure 4-8: Manual RTU (Serial) Connection
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For Ethernet, only the IP Address can be configured S
| Set Path Dialog * g,g
Set Fath via: () Metwork Scan g
(@) Manual g
2
Protocol: Ethermat w S
IP Address: 192 . 168 . 1 . 100 g
oy
§’.
@
S
cocn
€2
s9
Figure 4-9: Manual Ethernet Connection 57
If the connection path is configured manually, then the user must ensure the correct details are configured, otherwise the connection g
may not be made to the drive. 3
3
2
NOTE %’-
The network scan is automatically selected by default whenever the communication path is changed from the menu or from the toolbar. -
uny
52
Reset Errors Z5
o
Selecting Reset Errors will clear any active Errors or Trips. If the trip condition still exists, the trip may reactivate immediately after >
clearing it. s g
View Errors 55
On the Edit menu, choose View Errors to open the Active Errors pop up window. The Active Errors window will show any error L9
conditions that have not been reset. g2
Reboot Drive % g
Selecting Reboot Drive will cause the PTi210 module to reboot itself (similar to cycling power). Rebooting will cause PowerTools i
Studio to lose communications with the PTi210 module. B
o
Stop §
Selecting Stop from the Device menu will stop all motion and programs that are currently active in the PTi210 module. Until the Stop 2
«Q

is cleared (by selecting Stop from the Device menu again), motion and programs will be prevented from being initiated.
Feedhold

Selecting Feedhold will put the PTi210 module into a feedhold condition. Feedholding is a means of pausing motion that is active.
For more information on Feedhold, see Section 8 - Starting and Stopping Motion in this manual.

Where Am 1? (Global)

uonopy buiddoyg
pue Buipels

Selecting Where Am I? will launch a utility that shows the user what line in a user program is currently being processed. If multiple 2
user programs are running simultaneously, the user will be asked to specify which task they wish to follow. A blue arrow will appear .U§‘
next to the active line of the program. The global Where Am | will continuously update until it is deactivated. This is different from the g 3
Where Am | found on the Program Toolbar. § 2
4.4.4 Options g
«Q

Figure 4-10 shows the Options menu as selected from the PowerTools Studio Menu Bar.
gz
2 2
@ File Edit Device Options Tools View Window Help §,;§
52
D = E =T Preferences... > User Levels... a -

PowerTools Options...

Scanner Options...

+  Show Advanced Views

8INPOIN 0121Ld 8} Aq
pesn sielewe.led aAuQ

Figure 4-10: Options Menu

Preferences o
«Q
Under the Preferences menu, there are three sub-menus: User Levels, PowerTools Options, and Scanner Options. Selecting 3
one of these sub-menus allows the user to configure the preferences related to that specific topic. Selecting Show Advanced Views g
will show advanced views in the hierarchy tree. The Advanced Views include the Drive Menu Watch and Drive Menu Initialize views. 5
User Levels 2
[V
Selecting Options > Preferences > User Levels allows the user to change the quantity and complexity of available parameters. <
2
e
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- == By
PTi210 Preferences e
|Jzer Level
Aszzignments: IT::.:. tuch Maode v]
Programs: IT::.:. tuch Maode v]
e Setup: [TDD tuch Mode V]
M [TDD tuch Mode "']
Eazy Mode
Detailed Mode

Figure 4-11: User Levels

If a given user level is set to "Easy Mode", then only parameters used in the most basic applications are available. If user level is set
to "Detailed Mode", then the most commonly used parameters are available. If user level is set to "Too Much Mode", then all

parameters will be visible. This feature is designed to make the most common parameters easier to find and use in programs,
assignments, and throughout the software.

PowerTools Options

Selecting Options > Preferences > PowerTools Options allows the user to configure certain settings for the way PowerTools
Studio software functions. Figure 4-12 shows the PowerTools Options Preferences window.

PopUps  Motor DDF

Download
[ gnore saving file on Ptools/Drive revision conversion.
(®) Owvenarite - Reset the NVM configuration.

(") Update - Upload the values into the cument Lpdate-
PowerTools configuration.

(O) Keep- Remember the values, and restore them after
the download.

(") Ask on each download.

Upload Mon-Yolatile Memary (NVM)
() Always upload NYM
() Always bypass NVM upload.

(®) Ask on each upload.

Cancel Apply Help

Figure 4-12: PowerTools Studio Preferences-PopUps Tab

The PopUps tab is used to configure several options related to downloading files, uploading files, and file saving. Once the
parameters have been set in this window, the user will no longer be prompted with pop-ups when they upload or download files.
For more information on these options, refer to PowerTools Studio Operation Preferences on page 27 in this manual.
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Motor DDF
The Motor DDF tab specifies the standard and user defined motor .ddf files that PowerTools Studio will use.

Preferences X

Poplps Moter DDF
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Use the Standard Motor DOF file

Standard Motor DDF Name: |C:\Users \Public\Docun
User Motor DDF Name: C:\Users'\Public\Docun
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Cancel Apply Help

Figure 4-13: PowerTools Studio Preferences - Motor DDF Tab

Use the Standard Motor DDF file

Select this check box to include the standard motor ddf file in the Motor Type selection list when creating a new configuration file.
Standard Motor DDF Name

This box specifies the name and location of the standard motor ddf file. The default file name is stdmotor.ddf.

User Motor DDF Name
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When a custom motor is created this box specifies the file name and location of the motor ddf file where the motor information will be 2
stored. The default file name is usermotor.ddf. - S
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4.4.5 Scanner Options
Selecting Options > Preferences > Scanner Options allows the user to configure the communication interface which PowerTools

Studio will use to communicate with the drive.

At least one protocol must be selected (RTU and/or Ethernet).

When the communication path is not configured in PowerTools Studio, or the user changes the connection path, PowerTools Studio

will scan for drives using the enabled protocols.

Figure 4-14 shows the Discovery Settings window for the serial RTU protocol and Figure 4-15 shows the Discovery Settings for

Ethernet.

O Discovery Settings

RTU | Ethernet
Discover on RTU (serial)

-

Address Range: 1

Available COM Ports:

to

5

4

COM Port
3

Discover

2

| " Apply H KCam:el‘

Figure 4-14: PowerTools Studio Communication Discovery Settings (serial RTU)

The available serial communication ports will be shown and must be selected to be included in the discovery scan. Communication

ports not selected will not be scanned.

When using the RTU protocol, PowerTools Studio will iterate through each selected communication port and serial address within the
specified Address Range using each baud rate in turn to discover connected drives.

In previous versions of PowerTools Studio (and PowerTools Pro) the user was required to select the baud rate manually, this is not

required in PowerTools Studio (V01.01.XX.XX) or later.

O Discovery Settings

RTU | Ethemnet
Discover on Ethernet

) Scan a local network
®) Scan an address range

Metwork Adapters:

Start address: | 192.168. 1 .

I

Useful for accessing a network vig a
End address:: | 192.168. 1 .254  gateway/router (e.g. Eof).

Mame

® MNpcap Loopback Adapter

() N

® Wireless Network Connection

Discover

O
O

| " Apply || )"‘Cancel|

Figure 4-15: PowerTools Studio Communication Discovery Settings (Ethernet)
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For both serial RTU and Ethernet, the user can configure which node addresses they wish to poll when uploading, downloading or
flash upgrading devices. PowerTools Studio will not discover any devices with node addresses outside the specified range.

446 Tools
Figure 4-16 shows the Tools menu as selected from the PowerTools Studio Menu Bar.

uolewJoU|
Aojes

2

8

B File Edit Device Options Tools View Window Help s
e = |:| |1| C Watch Window... 3
Dirive Menu... )

Firrnware Update %

T S

Figure 4-16. Tools Menu

Watch Window

Selecting Watch Window will launch a diagnostics tool that allows the user to view the current value of multiple PTi210 parameters
while online with the drive. For more information on the Watch Window, refer to Diagnostics on page 239 in this user guide.

S|00] Jamod

(7]
=
£
=]
°
[
o
=
H
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2
o

(@]
Drive Menu %
The Drive Menu Watch Window allows the user to read or write a single Unidrive M/Digitax HD Menu Parameter from within §
PowerTools Studio. Eg’—
Reading a Menu Parameter -
To read a Menu Parameter, enter the Menu Parameter number to be read in the Menu.Parameter text box. The Menu Parameter can = g
be entered using either the mm.pp or mm.ppp formats (where mm is the Menu number and pp or ppp is the parameter number). % E
Once the Menu parameter is entered, then click on the Read button. The value read from the drive will be displayed in the Parameter <)
Data box.
=
Writing to a Menu Parameter gz
To write to a Menu Parameter, enter the Menu Parameter number to be read in the Menu.Parameter text box. The Menu Parameter ’o
is entered using either the mm.pp or mm.ppp formats (where mm is the Menu number and pp or ppp is the parameter number). 2z (g’
Once the Menu parameter is entered, then enter the value to be written to that parameter in the Parameter Data box. Then click on ‘5—’@”
the Write button. The value in the Parameter Data box will be written to the specified Menu Parameter. If the user wishes to verify that 23
the data was written properly, they could either click the Read button, or navigate to the parameter using the drive keypad manually. i
Firmware Update 3
Selecting Firmware Update will launch the utility that lets the user upgrade the firmware in the PTi210 module. New firmware §
becomes available from Control Techniques to add new features or to upgrade prior releases. 2

When the user selects Firmware Update, PowerTools Studio will search for all devices available on the network. Once PowerTools
Studio detects devices, a window similar to that shown in Figure 4-17 will appear.

uonopy buiddoyg
pue Buipels

Flash Upgrade = X
Firmware Image
File: Mame: Please select a valid file %
Firmware Wersion: Unknown :‘U‘g
o
Q >
i ) 32
Discovered Drives ERY]
» o
Scan 8
3
IP Address / COM ID Drive Madule  Module Pwf Drive Pwf Onboard Ethernet Pud Madule Ser...  Drive Serial
@ 1921681100 0 M7SOIZ00022  PTZID O1.01.0017 012100100 02100402 4505973012 BI4ETT2007 g
@ 1921821101 0 M7S/01200022  PTRIO 01010017 012100100 027100402 4505338763 8946772004 g g
kel
g9
—_<
Log E C'DU
Found PTZ 1VMTS0V0 1200022 on 192 168.1.100 at Modbus 0 -_U' %
Found PTi2 10/MT50/01200022 on 192.168.1.101 at Modbus 0 o3
2
=2
o w
aQ C
(<7
Exit Upgrade o8
. . 9
Figure 4-17: Flash Upgrade Window &
o
To upgrade the firmware in a selected node, click on the Select File button in the top-right corner of the window. Navigate to the g
folder location where the new flash file is stored. Select the new flash file and click Open. If the selected flash file is compatible with .
the selected device, a green LED will appear to the left of the device. If the selected flash file is not compatible with the selected g
device, a red LED will appear to the left of the device. If the LED to the left of the device is green then click Upgrade. g
The upgrade process can take up to fifteen minutes using serial Modbus RTU at 19200 baud (Ethernet will be a lot quicker). =
o
[]
x
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4.4.7

View
Figure 4-18 shows the View menu as selected from the PowerTools Studio Menu Bar.

[ [ File Edit Device Options Tools [View | Window Help
v Toolbar
v Status Bar

v | Show Navigation Tree
Reset PowerTools Settings

Figure 4-18: View Menu

Toolbar

By default, the Toolbar is visible on the PowerTools Studio screen. To hide the Toolbar, select Toolbar to remove it from the display.
If the Toolbar is not visible, select Toolbar to make it appear again.

Status Bar

By default, the Status Bar is visible on the PowerTools Studio screen. To hide the Status Bar, select Status Bar to remove it from the
display. If the Status Bar is not visible, select Status Bar to make it appear again.

Show Navigation Tree

By default, the Hierarchy tree is visible on the PowerTools Studio screen. Some users with low resolution monitors wish to hide the
Hierarchy tree to allow for more room while programming. To hide the Hierarchy tree, select Show Navigation Tree to remove it from
the display. If the Hierarchy tree is not visible, select Show Navigation Tree to make it appear again.

Reset PowerTools Settings

Clicking on Reset PowerTools Settings renames the emc_fm3.ini file to old_emc_fm3.ini and creates a new emc_fm3.ini with all the
original default settings.

448 Window
Figure 4-19 shows the Window menu as selected from the PowerTools Studio Menu Bar.
| [l File Edit Device Options Tools View [Window | Help

Arrange Icons

Cascade

Tile

v | 1 Unidrive M700  [M700.PTi]
Figure 4-19: Window Menu
Arrange Icons
No function.
Cascade
If the user has multiple configurations open simultaneously, selecting Cascade will neatly layer the windows so the title bars are
visible and the active configuration is in front.
Tile
If the user has multiple configurations open simultaneously, selecting Tile will resize each of the windows to have equal area on the
screen. The active configuration will have a highlighted title bar on the window.
Current Files Open
If the user has multiple configurations open simultaneously, each of the open files will be listed on the Window menu. The active file
will have a check mark next to it as seen in Figure 4-19. By selecting a different file from this list, the selected file will become the
active file.
449 Help
Figure 4-20 shows the Help menu as selected from the PowerTools Studio Menu Bar.
r. File Edit Device Options Tools View Window |Help
Help Topics
About PowerTools...
Figure 4-20: Help Menu
Help Topics
By selecting Help Topics, the help file will be launched allowing the user to lookup and read information related to the PTi210 module
and PowerTools Studio software.
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4.5
4.5.1

4.5.2

453

454

455

4.5.6

4.5.7

4.5.8

4.5.9

4.5.10

About PowerTools...
About PowerTools will open a window that shows what revision of PowerTools Studio software is currently running.

Toolbar

New
Same as File > New from the menu bar. Selecting New will open a new PowerTools Studio configuration file. The user will
B be asked what type of configuration to create. Select the correct drive type.

Open
Same as File > Open from the menu bar. Selecting Open will allow the user to open an existing application created
- With PowerTools Studio. Navigate to the directory that the desired file is located in, and double-click on the specific file.
> Doing so will open the file for editing.
Save

file is saved is based on where the file was previously saved. If the file has not yet been saved, the Save As control box will

Same as File > Save from the menu bar. Selecting Save will save the active file on the users PC. The location to which the
E open instead.

Print
E Same as File > Print from the menu bar. Selecting Print will send the active file to the printer specified by the user. A Print
E Options dialog box will open allowing the user to specify which sections of the configuration are to be printed. By default, all
sections will be printed. To remove a given section from the printout, clear the specific check box by clicking on the check
mark.

Upgrade Configuration
Same as File > Convert from the menu bar. PowerTools Studio will open the existing file at the same interface revision at
ﬂ which it was created. This means that not all of the latest features currently supported by PowerTools Studio may be
available within the application file. If, after opening an existing file, a user wishes to upgrade the file to the latest interface
revision so that all the latest features are available, it can be done by pressing the Upgrade Configuration button.
Upgrading to the latest revision could possibly change some of the operation of the module, so it is highly recommended to save the
file prior to upgrading it, in the event that one needs to revert to the original file. Once the file is upgraded, the user can then save the
new file with a different name, and then download that file if they so choose.

When opening a new file, the Upgrade Configuration button will be unavailable because a new file is always created at the latest
interface revision.

Upload

Same as Device > Upload from the menu bar. Selecting Upload will scan the network for available nodes, and then upload
the specified node address configurations. Upload is only available if a configuration is not already open.

Download

Same as Device > Download from the menu bar. Selecting Download will send the active configuration from the PC to the
target node address (specified on the Setup view). For more information on Downloading, see Communications on page 22
in this manual.

Reconnect to Device
Same as Device > Reconnect from the menu bar.
m Selecting Reconnect to Device will re-establish the connection to the drive. The user will have the option to upload the
NVM values if required at this time.
This button will only be available if no connection is currently established to the drive. If changes have been made to the
application configuration then the user must download the configuration before the connection is re-established.

Change Connection Path
- Same as Device > Path Change from the menu bar. Selecting Change connection path will open the Set Path Dialog
’:' box. The Set Path Dialog box allows the user to scan the network for devices (default) or manually set the protocol and
e connection details to download or upload.

For the RTU (Serial) protocol, the user can set the Modbus ID number (device node address) and Com Port.
For Ethernet, only the IP Address can be configured.

If the connection path is configured manually, then the user must ensure the correct details are configured, otherwise the connection
may not be made to the drive.

The network scan is automatically selected by default whenever the communication path is changed from the menu or from the toolbar.

Update to RAM
Same as Device > Update Drive from the menu bar. Selecting Update to RAM will send any parameters that have been
R changed since the last download into RAM. Doing so allows the user to send changes to the system without requiring a
M complete download. Certain parameters when changed require a complete download and cannot be sent to RAM. If one of
M these parameters is changed, the Update Drive option will be unavailable on the Edit menu. Parameter values only sent to
RAM will be lost when power is cycled.
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4.5.11

4.5.12

4.5.13

4.5.14

4.5.15

4.5.16

4.517

4.5.18

4.5.19

4.5.20

4.5.21

4.5.22

4.5.23

4.5.24

Upload NVM
Selecting Upload NVM (Non-Volatile Memory) will read the current value from each of the parameters in the PTi210’'s NVM
L2 memory and display it in the PowerTools Studio configuration. The file can then be saved to retain the current values stored
M in NVM.

Disconnect
. Same as Device > Disconnect from the menu bar. Selecting Disconnect will terminate communications between the PC
| and any nodes the PC is online with.

New Index
Same as Edit > New > Index from the menu bar. Selecting New Index will add a new index to the configuration. Indexes
- are added in sequential order, up to a maximum of 100. The new index will be the next highest available index number.
e Adding an index will take you directly to the new index view. Can not be used while online.
Delete Index
Same as Edit > Delete > Index from the menu bar. To delete an index, the user must select they specific index they wish to
'?‘-—.I delete on the hierarchy tree. Once the index is selected, click Delete Index on the toolbar. Doing so will delete the index
=== instance. Once the index is deleted, the data stored on the index view cannot be recovered. Can not be used while online.
New Program

configuration, up to a maximum of 100. Programs are added in sequential order. The new program will be the next highest

I] Same as Edit > New > Program from the menu bar. Selecting New Program will add a new user program to the
I_ available program number. Adding a program will take you directly to the new program view. Can not be used while online.

Delete Program
Same as Edit > Delete > Program from the menu bar. To delete a user program, the user must select the specific program
|_|__}L they wish to delete on the hierarchy tree. Once the program is selected, click Delete Program on the toolbar. Doing so will
delete the program instance. Once the program is deleted, the program code cannot be recovered. Can not be used while
online.

View Current Errors
Same as Device > View Errors... from the menu bar. Selecting View Current Errors will open the Active Errors pop up
(i ] window. The Active Errors window will show any error or trip conditions that have not been reset.

Clear Errors
Same as Device > Reset Errors from the menu bar. Selecting Clear Errors will clear any active errors. If the fault condition
still exists, the error may reactivate immediately after clearing it.

Watch Window
Same as Tools > Watch Window from the menu bar. Selecting Watch Window will launch a diagnostics tool that allows
the user to view the current value of multiple PTi210 parameters while online. For more information on the Watch Window,
refer to Diagnostics on page 239 of this manual.

Drive Watch Window
oo Selecting Drive Watch Window will launch a diagnostics tool that allows monitoring and editing of individual drive menu
H-?_' parameters while online. For more information see Drive Menu on page 18.
Stop All
Using the Stop All button on the toolbar will stop all motion and programs that are currently active in the PTi210 module.
The Stop All button will toggle on and off meaning that once it is clicked to stop motion and programs, it will remain active
until it is clicked again. Until the Stop All is toggled off, motion and program will be prevented from being initiated.

Feedhold
Same as Device > Feedhold from the menu bar. Selecting Feedhold will put the PTi210 module into a feedhold condition.
Feedholding is a means of pausing motion that is active. For more information on Feedhold, see Starting and Stopping
Motion on page 179 in this manual.

Global Where Am 1?
Same as Device > Where Am I? from the menu bar. Selecting Where Am I? will launch a utility that shows the user what
J'_E:J. line in a user program is currently being processed. If multiple user programs are running simultaneously, the user will be
- asked to specify which Task they wish to follow. A blue arrow will appear next to the active line of the program. The global
Where Am | will continuously update until it is deactivated. This is different from the Where Am | found on the Program
Toolbar.

Hide/Show Hierarchy Tree
Same as View > Show Navigation Tree on the menu bar. By default, the Hierarchy tree is visible on the PowerTools
Studio screen. Some users with low resolution monitors wish to hide the hierarchy tree to allow for more room while
programming. To hide the hierarchy tree, select Hide/Show Hierarchy Tree from the toolbar to remove it from the display.
If the hierarchy tree is not visible, select Navigation Tree to make it appear again.

21

Motion Made Easy User and Programming Guide



4.5.25 Help Contents

Same as Help > Help Topics on the menu bar. By selecting Help Contents, the help file will be launched allowing the user
ﬂ to lookup and read information related to the PTi210 module and PowerTools Studio software.

4.5.26 Context Sensitive Help (CSH)

4.6

4.7

4.8

4.9

~— Using Context Sensitive Help (or CSH) will show detailed information from the help file related to the object that is clicked

I'?'::I with the mouse. To use Context Sensitive Help, click the CSH button on the toolbar, the mouse graphic will turn from a

B pointer to a pointer with a question mark next to it. Once the mouse pointer graphic changes, click on a parameter on any
of the PowerTools Studio views that the user wants help information for.

Hierarchy Tree

Figure 4-2 on page 9 shows the Hierarchy Tree as found in PowerTools Studio. The Hierarchy Tree is a navigational aid that helps the
user step through a configuration. The different parameters related to configuring the system are grouped into logical groups and
placed on different views within the software. To see a certain view, the user simply selects that view from the Hierarchy Tree.

Once the user clicks on a given branch on the Hierarchy tree, that view is then displayed on the right-hand side of the screen.

Groups on the hierarchy tree can be expanded and collapsed much like with Windows Explorer. To expand a group of views, click on

the “ > ” symbol next to the grouping. Doing so will show each of the branches available within that group. To collapse a group on the
hierarchy tree, click on the “-.-” symbol next to the grouping. Doing so will hide all of the branches within that group.

Natural progression through the hierarchy tree, starting at the top, and working towards the bottom will step the user through the
entire configuration. The Hierarchy tree starts at the top with Hardware, then moves on to Setup parameters, I/O Setup, Motion, and
then finishes with Programs. When the user gets to the bottom of the hierarchy tree, the configuration should be ready to be
downloaded to the PTi210 module.

View

Figure 4-2 on page 9 shows an example of a view in PowerTools Studio. A View will typically contain text boxes, list boxes, check
boxes, or other windows editing mechanisms. The views are designed to separate parameters into logical groups so that they are
easier to find and use. The view that is visible at any time is dependant upon what branch is selected on the hierarchy tree. To see a
specific view, it must be selected on the PowerTools Studio hierarchy tree.

View Tabs

Some views in PowerTools Studio (see explanation of view above) have tabs, in the bottom half of the view to organize more specific
parameters. Some examples of View Tabs are Calculations and Online. An Online Tab is only visible when online (connected) with a
module.

On the Calculations Tab the user will find simple calculations to help realize how much time a motion will take, or how much time or
distance is covered during certain segments of a motion profile. On the Index — Calculation Tabs, a graph is created based on data
entered by the user to give some visualization of what the profile looks like.

The Online Tab is used to show feedback and other diagnostic information to the user while online with a module. The parameters
shown on an Online view will change depending on which View is being displayed. PowerTools Studio must be online in order to see
the Online Tab.

Status Bar

The Status Bar is used to give quick diagnostic information to the user about the status of the drive/module, what motion is active,
Position and Velocity Feedback, Communication Path, and Online Status. For more details, see the Diagnostics on page 239.
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Communications

5.1

5.2
5.21

Communications Protocol

PowerTools Studio communicates with the PTi210 module using 32-bit Modbus RTU or Ethernet protocol.
The following table shows the supported drives and their factory fitted communication interface.

Drive Derivative Communication Interface
M700 Ethernet
Unidrive M701 Modbus RTU
M702 Ethernet
Digitax HD Ethernet M750 Ethernet
Digitax HD Base M751 Modbus RTU

Connecting the PC to the PTi210 Module

Modbus

The PTi210 module communicates with the PC through the drive's EIA-485 communication port. An EIA-232 to EIA-485 converter is
necessary to communicate with the drive. The Unidrive M701 and Digitax HD Base M751 each have two RJ45 serial interface ports

on the front of the drive.

Control Techniques offers a pre-made cable for this purpose called “CT Comms Cable" (previously named SE71). Figure 5-2 shows
the CT Comms Cable with a standard 9-pin 'D' type connector for connection to the EIA-232 port on the PC, an alternative cable for
connection to the PC USB port is also available from Control Techniques (Part number 4500-0096), see Figure 5-1.

Figure 5-2: CT Comms Cable (9-pin 'D’)
On the Unidrive M701 drive, the two RJ45 serial interface ports are located on the front of the drive, just below the keypad and in line
with the status LED, and are identified by the text "485".
On the Digitax HD Base M751 drive, the two RJ45 serial interface ports are located on the front of the drive, just above the external
24 Vdc supply connectors.
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5.2.2

5.3

Unidrive M701 serial ports Digitax HD Base M751 serial ports

. .
' A\
| o @ A

CONTROL ..
TECHNIDUES

Serial ports

Figure 5-3: Unidrive M701/Digitax HD M751 Serial Port Connections

The pin out connections are the same for both the Unidrive M701 and the Digitax HD M751 drives and are shown in the following
table.

Pin Function

Termination Resistor
RX TX
oV
+24 'V
Not Used
TX Enable
RX\ TX\

RX\ TX\ (Link to pin 1 for
termination resistor)

N| O g M| W N =

Ethernet

Ethernet communication is provided as standard on the Unidrive M700, M702, and Digitax HD Ethernet M750, PowerTools Studio
is designed to communicate using the onboard Ethernet interface with firmware V02.07.00.00 or later, it will not communicate with
earlier firmware versions or via an Ethernet capable option module. The drive communicates to the PC using a standard RJ45
connection to a 10 Mbps/100 Mbps Ethernet system. For more information on the Ethernet interface see the relevant drive

User Guide.

Configuring Communications in PowerTools Studio
When attempting to upload or download a configuration using PowerTools Studio, the software may need to be configured to the
correct communication settings for the intended connection.

To configure the communication scanner preferences, select Options > Preferences > Scanner Options from the menu bar.
For more information on configuring the communication path please refer to the section Scanner Options on page 16.
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5.4

5.4.1

Uploading and Downloading using PowerTools Studio
Figure 5-4 will be used throughout the Uploading and Downloading section of the manual to describe certain processes.

PTi210 Module

< O
~ User NVM

PC with PowerTools Studio

O—1»

—®

Non-User NVM

©@Q

Figure 5-4: Memory Storage in the PTi210

Uploading

Uploading is the process of reading the configuration stored in the PTi210 module and loading that data into a configuration file on the
PC. Arrow B in Figure 5-4 represents a standard Upload.

There are two ways to upload a configuration, if no configuration is currently loaded then the user must scan the network(s) and
select which configuration to upload, in this case all detected drives regardless of drive type will be listed. If a configuration is
currently loaded then the network scan will only list the detected configurations for similar drive types to the currently loaded
configuration drive type.

Alternatively, from firmware V01.09.xx.xx, the user can manually select the node address (Modbus ID/IP Address) to connect to and
bypass the network scan.

No configuration file loaded

With no configuration file loaded in PowerTools Studio, click on the Upload All... button on the toolbar or select Device >
Upload All..., PowerTools Studio scans the selected network(s) for drives, when the required drive is detected the user can stop
the scan and select the required drive configuration to upload then click the Upload button to upload the configuration into
PowerTools Studio. Alternatively, if the node address has been manually configured, then PowerTools Studio will attempt to use
the configured node address settings to upload the configuration.

Upload Drive Configuration x

Dizcovered Devices

IP Address / COM ID Drive Module  Modul.. Drive.. Onboard Ethem...  Module Ser..  Drive Serial

= lE Il 0 M7E0A01200022  PTI210 0. 0121 0210.04.02 4505973012 8946772007
@ 1321681101 0 M750/01200022  PTiZ10 O1.00.. 01.21.. 0210.04.02 4505338783 8946772004

Found PTi210/M7S0/01200022 on 152.168.1.100 at Modbus 0
Found PT210/MTEM0 1200022 on 152.168.1.101 at Modbus O

Help Cancel Rescan

Figure 5-5: Upload Drive Configuration Dialog Box
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Configuration file loaded

If a configuration file is currently loaded in PowerTools Studio, from the menu bar select Device > Upload Drive, PowerTools
Studio scans the selected network(s) for similar drives of the same type, when the required drive is detected the user can stop
the scan and select the required drive configuration to upload by clicking the Upload button. Alternatively, if the node address
has been manually configured, then PowerTools Studio will attempt to use the configured node address settings to upload the
configuration.

Whichever method is used, the Upload Drive Configuration dialog box will contain the following information for each drive found:
* |P Address/COM

uolewJoU|
Aojes

uononpo.u|

«  Modbus Address ID 2

* Drive Type §'='

+  Module Type -

¢ Module Firmware Version 2 -

* Drive Firmware Version § %

*  Module Serial Number %g
3

*  Drive Serial Number

5.4.2 Downloading
Downloading is the process of sending the PowerTools Studio configuration from the PC to the PTi210 module. Changes made in
PowerTools Studio will not take effect until the information has been downloaded or the Update to RAM button on the toolbar has
been clicked.

Arrow A in Figure 5-4 represents a standard Download.

(2]
°
3
3
c
3.
S
o
=
]
H]
[

I
To download information to the PTi210 module, click on the Download button on the PowerTools Studio toolbar or select Device > s 2
Download from the menu bar. z §
. . . . =]
If the node address has been manually configured (see section 4.5.9 - Change Connection Path), then the download process will >
begin immediately using the manually configured connection path. sz
) L ) . gz
If the node address has not been manually configured, then the PowerTools Studio will scan the network(s) for available devices and 35
the Download to Device ID x window will be shown. =
25
2a
Download to Device ID 0 x 8 §
ge
Scan Results 3
IP Address /COM 1D Drive Module  Modul.. Drive.. Onboard Ethem... Module Ser..  Drive Serial 5"?
& 1321681100 0 M750/01200022  PTiZ10 O1.00.. O1.21.. 0210.04.02 4505973012 BI4ETF2007 S
& 19216811001 0 M7S0/01200022  PTZ10 O1.00.. O1.21.. 0210.04.02 4505388783  B94ET72004 E
E
@
o w
€3
Log E
Found PT210/MTE001200022 on 152.168.1.100 at Modbus O (2]
Found PT210/MTE001200022 on 152.168.1.101 at Modbus O %
=
o
S2
[
Help Rescan Cancel 3 g.’
3
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Figure 5-6: Download Drive Configuration Dialog Box
The Download to Device ID x (x = the node address of the drive) dialog box will open, all communication connections are scanned
and the results appear. The Download Drive Configuration dialog box contains the following information for every device found:
* IP Address/COM
*  Modbus Address ID
* Drive Type

suopduosaqg
Joyoweled

*  Module Type
* Module Firmware Version
*  Drive Firmware Version

8INPOIN 012Ld 8u} Aq
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*  Module Serial Number

*  Drive Serial Number §
The required drive can then be selected by clicking on it, and the loaded configuration can be downloaded to it by clicking the 2
OK button. 8
5.4.3 Non-Volatile Memory (NVM) Options for Uploading and Downloading %
When Uploading or Downloading, the user may be presented with options on how to handle the values stored in NVM memory. g
NVM is a type of memory that does not lose its contents when power is removed. Values in RAM are lost on power down, while —
values in NVM are retained. Following is a description of the options the user may encounter while uploading or downloading. g
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Uploading

When uploading from the PTi210 module, the values that were last downloaded are uploaded and put into a PowerTools Studio
configuration file (Arrow B in Figure 5-4). At the completion of the upload, the user will be asked if they wish to upload the NVM
values. This dialog box is shown below.

Upload NVM J

|_e] Do you want to upload the NVM values?

LN i

Figure 5-7: Upload NVM Option Window

By selecting Yes, the values of all parameters stored in NVM will be uploaded and entered into the PowerTools Studio configuration
file values (Arrow H in Figure 5-4). If No is selected, the values entered into the PowerTools Studio configuration file will remain the
same as those that were last downloaded to the PTi210 module.

Downloading

When downloading to the PTi210 module the user will be required to select how to handle the NVM parameters upon downloading.
Figure 5-8 shows the dialog box asking the user to select one of three options for the download.

NVM Parameters

what would you like to do with the existing MYk
parameters?

Ovenwite  Reset the NVM configuration

Update Upload the values inta the current
PowerT oolz configuration

Keep Remember the values, and restore them
after the download

[ Ovenwrite ] | Update | | Keep |

Figure 5-8: Download NVM Option Window

A description of each of the options is as follows:

Overwrite
This option will overwrite all the parameters stored in NVM with the current values in the user configuration (Just Arrow Ain
Figure 5-4). The values that are in NVM prior to the download will be lost.

Update

This option will upload the current NVM parameter values from the PTi210 module and enter them into the user configuration.
Once the NVM values have been stored in the file, the file is fully downloaded (First Arrow H followed by Arrow A in Figure 5-4.
Data from H is saved in PowerTools Studio configuration).

Keep

This option will download the entire user configuration, but then NVM parameters will be restored to the value prior to download.
This is similar to the Update option, but the Keep option does not upload the NVM values into the user configuration (First Arrow H
followed by Arrow A, but data from H is not stored in PowerTools Studio file).

The table below shows an example of how these three options work:

Value After Download
Value Before Download

Overwrite Option | Update Option Keep Option

PowerTools Studio
Value for Index.0.Vel 150 150 500 150
NVM Value for
Index.0 Vel 500 150 500 500
5.4.4 Update to RAM
The Update to RAM button can be used to send changes to the PTi210 module without performing a complete download
(symbolized by Arrow F in Figure 5-4). The Update to RAM button is found in the PowerTools Studio toolbar. This operation will send
only those changes that have been made since the last Update to RAM or Device > Download to the PTi210 module. The changes
will take effect immediately upon clicking on the button.
The changed parameters will be sent to the PTi210 module without stopping motion or disabling the drive. Because of this, it is
important to use caution when changing motion parameters while the motor is in motion.
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The Update to RAM button saves the parameters only to RAM and not to Non-Volatile Memory (NVM). Therefore, if the system
power is removed, any changes made using the Update to RAM button will be lost. In order to save changes to NVM, a full-download
must be performed.

The flowchart in Figure 5-9 describes a typical process using the Update to RAM to make changes, and then downloading when
complete to save changes to NVM.

Modify Parameter
Values

b

Click the Update to
RAM buftton

Perform a full
Download

More Changes
Required?

Figure 5-9: Update to RAM flowchart

The Update to RAM button operates according to the following rules:

If no parameters have been modified, the Update to RAM button will be disabled.

If the user modifies a parameter that does not require a full download, the Update to RAM button will become enabled.

If while the button is enabled, the user modifies a parameter that requires a full download, the Update to RAM button will become
disabled.

When the user clicks on the Update to RAM button, all the modified parameters are transmitted to the PTi210 module. Once
transmitted, the button will become disabled again until another parameter is changed.

If the user performs a full download while the button is enabled, the Update to RAM button will be disabled when the download is
complete.

If the user modifies parameters, and then disconnects (stops communications), the Update to RAM will be disabled, and the
changes will not be sent.

5.4.5 PowerTools Studio Operation Preferences
To avoid getting all the option windows described above every time an Upload or Download is performed, the user can set certain
preferences. To configure the preferences, select Options > Preferences > PowerTools Options from the menu bar. Figure 5-10
shows the Preferences window.

Poplps  Motor DDF

Download
[ ignare saving file on Ptools/Drive revision conversion
(®) Overwite - Reset the NVM corfiguration.

() Update - Upload the values into the cument Update-
PowerTools configuration.

() Keep- Rememberthe values. and restore them after
the download.

() Ask on each download.

Upload Mon-Volatile Memany (NVM)
() Always upload NVM
() Mways bypass NVM upload.

(@ Ask on each upload
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Figure 5-10: PowerTools Studio Preferences Window - PopUps Tab )
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Following is a description of each of the preference settings:

Download Group

Ignore saving file on Ptools/Drive revision conversion

On a download PowerTools Studio first checks the revision of the PTi210 module firmware before downloading the configuration.
If the firmware in the module is older than the matching software revision, PowerTools Studio then converts the user configuration
to match the firmware revision in the module. Because certain parameters may need to be changed to match the firmware
revision, PowerTools Studio asks the user if they wish to save the file before it is converted. If the user wishes to download without
saving every time, and therefore avoid being asked on every download, this check box should be selected.

Overwrite - Reset the NVM configuration
When this radio button is selected the "Overwrite" option will be used on every download to the module. For more details on how
the Overwrite option works, see the Download NVM Options above.

Itis required to Overwrite the Non-Volatile Memory on the first download to the module since no Non-Volatile Memory parameters
have been loaded into the drive on initial startup.

Update - Upload the values into the current Update PowerTools Studio configuration
When this radio button is selected the "Update" option will be used on every download to the module. For more details on how
the Update option works, see the Download NVM Options above.

Keep - Remember the values and restore them after the download
When this radio button is selected the "Keep" option will be used on every download to the module. For more details on how the
Keep option works, see the Download NVM Options above.

Ask on each download
When this radio button is selected, the user will be prompted on every download to select either the Overwrite, Update, or Keep
option. This is the default preference setting.

Upload Non-Volatile Memory (NVM) Group
Always upload NVM

When uploading a configuration, PowerTools Studio uploads from a Non-User NVM location, so the data uploaded only matches
exactly what was last downloaded. If any parameters in the Save to NVM list have changed since the last download, those new
values would not be uploaded. By selecting this radio button, the parameter values in the Save to NVM list will be uploaded into
the PowerTools Studio configuration after the normal upload.

Always bypass NVM upload

When uploading a configuration, PowerTools Studio uploads from a Non-User NVM location, so the data uploaded only matches
exactly what was last downloaded. By selecting this radio button, the parameter values in the Save to NVM list will NOT be
uploaded.

Ask on each upload
When this radio button is selected, PowerTools Studio will ask the user via a pop-up window whether to upload the NVM or to
bypass the NVM upload on every upload.
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5.4.6 Secure Downloading =
The Secure Download feature allows the user to download a configuration that prevents anyone from uploading the file, or going % g
online with the system. This is used to protect a file from being accessed by unauthorized personnel. If a secure file is downloaded to %3
the PTi210 module, all diagnostics capabilities in the software are lost. The only way to go online with the system again is to >
download the original (non-secure) file over the secure version, or to download a completely new file. 5
Before performing a secure download, the file must first be saved in the secure file format. To do this, open the file you wish to save §
in the secure format using PowerTools Studio. Then click File > Save As on the menu bar. The following Save As window should 2

=1
appear on your screen.
2
" Save As = ﬁ="
. )
guv! < Public Documents » Control Techniques » PowerTools Studio » V00.00.01.21 P g
Organize v New folder R @ %)
£
't Favorites i Documents library [ &g
ST Arrange by:  Folde n®
B Deskiop V00.00.01.21 g g|
B Downloads Name ‘ Date modified Tipe Size g &
| Recent Places |8 °
[ OneDrive T Na items match your search. Q
3
B Desktop g
4 Libraries g
| Documents g’
3 o
Firmware a
@ Music T
b=l Pictures = g
&l Temp S =z
~ 0
B videos - °5
=1
Filename:  Secure File Bxample =
=3
Save as type: | Secure Format (*.PTi5) -| S =
&3
~ Hide Folders | swe | [ Cance | =
> o
g3
Ta
8s
Figure 5-11: Secure File - Save As Window 53
O
El
On this window, enter the name of the secure file to create and select the "Secure Format (*.PTiS)” selection from the "Save as type" -
selection box, then click Save. Doing so will save the file in the secure file format (.PTiS). 8
The secure file will be saved to the same directory as the standard file. To perform the Secure Download, close all open files in %’
PowerTools Studio, click on Device menu, Secure Download command as shown in Figure 5-12. a

" PowerTools Studio

File [Device | Options Tools View Help
0 Upload All...

uonopy buiddoyg
pue Buipels

Secure Download

@

1Y

E

v3

és

a Q

ENY]

» o

3

3
Figure 5-12: Secure File Download o

& U

A window will then open asking the user to select the secure file they wish to download. Select the secure file that was just saved, 8 §
el

and click Open. This will download the secure file to the target device. SE

22

A secure file (.PTiS) cannot be opened or modified. The file extension cannot be changed to allow the user to open it. The secure file
is only valid for use by the secure download function. If a user attempts to upload a secure file, a message will appear indicating that
the file that resides in the PTi210 module has been protected by the user. An example of this message is shown in Figure 5-13.

|1

Control Techniques - PowerTools Studio | 2

8INPOIN 012Ld 8u} Aq
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PowerTools Studio cannot upload the current application because it is
4 l L protected by the author.

=
I — — 2
Figure 5-13: Upload Failure - File Protected By User message g
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5.4.7 Change Path
PowerTools Studio allows the user to change between a drives communication IP address or Com port.
To change communication path, click the Change connection path button on the PowerTools Studio toolbar or on the Device menu,
click Path Change, the user can then select to manually enter the node address or allow the network scanner to run (default). After
the network scanner has scanned (if enabled) and displayed any detected drives (Figure 5-14), the user then clicks the OK button on
the Network Scanner results to show the Change Path dialog box, from which the required drive is selected (Figure 5-15).

5.5

@ Network Scanner *
Finished scanning for devices. (3 found.)
" Scanning Ethernet networks - 2 devices found
« Scanning RTU networks (nodes 1-5) - One drive found
(~) Details

Address Type Mame Serial number

192.168.1.100  Digitax M750 Follower 000000008946772007

192.168.1.101 Digitax M750 000000008946772004

COM2Z:1 Unidrive M701 000000008143165013

£ Scan Again H 47 Settings. | W OK ‘ ‘ 2 Cancel ‘

Figure 5-14: Network Scanner results dialog box

To select the desired connection path, the user should click the OK button, this will open the Change Path dialog box.

Change Path >

Scan Results

IF Address / COM 1D Drive Module  Module P’ Drive P/ Onboard Ethern..  Module Ser...  Drive Serial

@ 1921681100 0 M7A0/01200022  PTi210 O1L.OT.0047  O01.21.01.00 02100402 4505973012 8946772007
@ 1921681101 0 M7EOA0N200022  PTIZI0 D1.OT.0017 O1.21.001.00 02100402 4505988783 B94E772004
- m 1 M701/03200080  PTiZ10  01.0000.08 01.21.01.00 Mot Available 8965206041 8143165013
Log
Found PTiZ10MT01/03200050 on COM 2: at Modbus 1
Found PTi210VMTE0/01200022 on 192.1868.1.100 at Modbus 0
Found PTiZ10/MT50/01200022 on 152.168.1.101 at Modbus 0

Help Rescan Cancel

Figure 5-15: Change Path Dialog Box

The Change Path dialog box contains the following information for every device found:

* |P Address/COM

*  Modbus Address ID

* Drive Type

*  Module Type

*  Module Firmware Version
*  Drive Firmware Version

*  Module Serial Number

*  Drive Serial Number

Select the devices communication connection you wish to change to and click OK.
If the node address is manually configured, then the configured connection path will be displayed in the Status Bar.

Accessing Drive Menu Parameters Using Other Communication Programs

It is possible, for diagnostics or monitoring purposes, to access the drive menu parameters using other communications programs
(for example, Control Techniques' Drive Commissioning Tool (Connect)), however, as the PTi210 Module accesses many drive menu
parameters (some only during initialization), care should be taken to ensure that no drive menu parameter used by the PTi210
Module is written to using other communications programs, as any changes may affect the operation of the PTi210 Module, resulting

in damage to machinery or injury to personnel.
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How Motion Works

6.1

6.2

6.2.1

The PTi210 module offers six different motion object types. These six types are Jogs, Home, Indexes, Gearing, Camming,

and Torque Mode. All motion objects run on what is called a Profile. Only one motion object can run on a Profile at a time.

For applications that need to run multiple motion objects simultaneously, the PTi210 module has two different Profiles. This will be
discussed further in the Summing Multiple Profiles on page 44 section 6-7.

This section will concentrate on how the different motion objects work, and not on how they are configured using PowerTools Studio.
For more information on how to configure the motion objects in PowerTools Studio, see Configuring an Application on page 47.

Jog

Jog is a motion object that has Acceleration, Velocity, and Deceleration, but no dedicated distance. The user pressing a push button
or foot pedal often controls jog motion. When the user presses the Jog button, the jog accelerates up to the jog velocity and continues
to run at that velocity until the user releases the Jog button. When the user releases the Jog button, the jog decelerates from the Jog
Velocity back down to zero velocity (stopped).

Figure 6-1 shows an example of a Jog profile.

Velocity

Jog Velocit
v g y

Jog Accel Jog Decel
g . N ¢]

Time

Jog.PlusActivate

Figure 6-1: Jog Profile Diagram

The distance traveled by a Jog is entirely dependant on the duration that the Jog signal is held active. To accurately control the
distance the motor moves, an Index is the preferred motion object type.

Home

Home is a motion object that has Acceleration, Velocity, and Deceleration. A Home works by accelerating up to the specified velocity
until a reference signal activates. Once the reference signal activates, the motor either begins to decelerate to a stop immediately
(called Calculated Offset), or continues at the Home velocity and comes to a stop a specified distance from where the reference
signal activated (called Specified Offset).

The Home is typically used to define a reference position (or Home position) on a machine. This can be done in several different ways
depending on what type of Home Reference is used. The Home Reference determines what action or signal defines the Home
position. The three types of Home Reference supported by the PTi210 module are Marker, Sensor, and Sensor then Marker.
Following is a description of the three different Home types.

Home to Marker

Most motors used with the drive have an encoder mounted in the back end of the motor. This encoder is used to feed positional data
back to the drive or the PTi210 module for position control. Some encoders have a special signal called the Encoder Marker Channel
that activates once every revolution of the motor. The PTi210 module can use this Marker as a reference signal when executing a
Home.
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The Marker provides an extremely accurate means of homing the system. The PTi210 module will detect a rising edge of the Encoder
Marker signal every revolution of the motor shaft. The Home routine begins by accelerating up to the Home Velocity. The motor
continues at the Home Velocity until the Encoder Marker activates. The motor then decelerates to a stop immediately, or continues for
a specified offset distance. Figures 6-2 and 6-3 show examples of the Home to Marker profile, with calculated offset and with
specified offset respectively.

Velocity

Home Velocit
v y

Home Accel Home Decel
N e

.

Time

T t

I 1

1 1

I ]

1 1

]

1

Home Initiate !
1

]

Encoder Marker
Figure 6-2: Home to Marker Profile (Calculated Offset)
Velocity
Home Velocity
< Home Offset
|
Home Accel - ! H Decel
- ‘ v ome Decel
N Time

Home Initiate !
Encoder Marker

Figure 6-3: Home to Marker Profile (Specified Offset)
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6.2.2 Home to Sensor
The Home to Sensor profile acts much like the Home to Marker profile, but instead of using the Encoder Marker as a reference, an
external sensor mounted to the machine is used as the reference. In a Home to Sensor routine, the motor accelerates to the Home
Velocity. The motor continues at the Home Velocity until the external sensor activates. Once this sensor activates, the motor
immediately decelerates to a stop, or continues for a specified offset distance before stopping. Figure 6-4 and Figure 6-5 show
examples of the Home to Sensor profile, with calculated offset and specified offset respectively.
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Figure 6-4: Home to Sensor Profile (Calculated Offset)
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Figure 6-5: Home to Sensor Profile (Specified Offset)
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6.2.3 Home to Sensor then Marker
The Home to Sensor then Marker profile is a combination of the two home types described above. Because in many applications the
load will be more than one revolution away from the desired home position, a Home to Marker cannot be used because the marker
activates once every revolution of the motor. Therefore, an external sensor is mounted on the machine to determine the home
position. The PTi210 module allows the user to home first to the external sensor, followed by a home to the next marker pulse.
The Home to Sensor then Marker combines the accuracy of homing to the encoder marker with the flexibility of homing to an external
sensor.
The Home to Sensor then Marker routine begins by accelerating up to the Home Velocity. The motor then continues at the Home
Velocity until the external sensor activates. After the sensor activates, the motor continues at the Home Velocity until the next rising
edge of the encoder marker is detected. Once the encoder marker activates, the motor either begins to decelerate immediately, or
continues for a specified offset distance before stopping. Figure 6-6 and Figure 6-7 show examples of the Home to Sensor then
Marker profile, with calculated offset and specified offset respectively.

N
Velocity

Home Velocit;
N y

Home Accel . Home Decel
S N

Time

Home Initiate
Encoder Marker

’—‘ \ External Sensor Activates wait

f Ei Mark
External Sensor or next Encoder Marker

Figure 6-6: Home to Sensor then Marker Profile (Calculated Offset)

Velocity

Home Velocity
< Home Offset

Home Accel Home Decel
N N

‘\\ Time

|
Home Initiate :
Encoder Marker \

____— External Sensor Activates wait
—T for next Encoder Marker

Figure 6-7: Home to Sensor then Marker Profile Specified Offset)

External Sensor

35 Motion Made Easy User and Programming Guide



6.2.4 If On Sensor Options =
In a Home to Sensor, or Home to Sensor then Marker profile special conditions must be created to handle the situation when the % g
External Sensor is already active when Home is initiated. Different users want the system to act differently in this condition, so the %2—
PTi210 module has pre-programmed solutions for this condition. The two options are explained below. >
Back Off Before Homing El

o
If the Home Sensor is active when home is initiated, one option is to move the motor in the direction opposite from the programmed g
direction until the home sensor deactivates, and then again in the positive direction until the home sensor activates. Figure 6-8 shows g
the Home to Sensor profile when the Home Sensor is active when the home is initiated and Back Off Before Homing is selected.
2
+ ] Velocity =
. . Home Velocity —_ s
Home Sensor is active when —
Home is initiated, so motor NS Home Decel >
travels in negative direction Home Accel —_ ! g_’ 2
\ > ! Time o=
' > [
| ! o
i ! g &
L * i 3
Home Accel” Home Decel | o
: t ! 1 g
I : i I 3
- 1 Home Velocity '™ External Home i g
H ' Sensor Clears ! g
| 3 3 g—
Home Initiate 3
' ! H
=
2
External Home Sensor g.
I
Figure 6-8: Home to Sensor (Back Off Before Homing) § 2
e}
Go Forward To Next Sensor >
On some machines, motion in a certain direction may be prohibited due to mechanical design. In this case, the Back Off Before %f%
Homing option may not be practical. In this case, if the Home Sensor is active when the Home is initiated, the motor continues in the g E
programmed direction until the next "Rising Edge" of the external home sensor is detected. Figure 6-9 shows the Home to Sensor SS
profile when the Home Sensor is active when home is initiated and Go Forward To Next Sensor is selected. =
g
Velocity g
3
3
v Home Velocity % o
; 8
Home Accel N E v Home Decel ‘i%
s 22
' =]
1 [
: ) £l
. ' Time ?g
! : &3
' | s o
| 3@
: 8
Home Initiate ' E-
External Home Sensor g &
S8
23
First rising edge is used as Home reference % @
Figure 6-9: Home to Sensor (Go Forward To Next Sensor) z9
B
6.3 Index ST
An Index profile is used to move the motor a precise distance or to a specific position. There are many different applications that can g%
be solved using different combinations of Index types. The five major types of Indexes are Absolute, Incremental, Registration, Rotary = b
Plus, and Rotary Minus. Each of these Index types are described in detail below. % %
Q.

6.3.1 Absolute Index S
An Absolute Index is used to move the motor to a specific position. After completing an Absolute Index, the motor will always be in the g
same position regardless of the starting position of the motor. The direction that the motor moves during an Absolute Index is 8
dependant upon its position when the index is initiated. @
If an Absolute Index is initiated a second time, just after completing the first index the motor will not move because it is already at its o)
specified absolute position. a

2

2

2
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6.3.2

6.3.3

6.3.4

Figure 6-10 and Figure 6-11 show examples of an Absolute Index profile.

| »!
I »l
i »
T T I e
4 2 K 0 1 2 3 (Fg’j'v“;;”
Starting Position: -2 Revs
Index Position: 2 Revs
Figure 6-10: Absolute Index Profile (Example 1)
f—
o »
< T T T ] >
4 2 K 0 1 2 3 4 f;es\',tg”

Starting Position: 3 Revs
Index Position: 2 Revs

Figure 6-11: Absolute Index Profile (Example 2)

If Rotary Rollover is active, an Absolute Index will take the shortest path to the specified index position.

Incremental Index
An Incremental Index is used to make the motor travel a specified distance each time the index is initiated. The final position after the
Index is completed is entirely dependant on the starting position before the Index was initiated.

If an Incremental Index is initiated a second time, it will move the same distance each time.
Figure 6-12 and Figure 6-13 show examples of an Incremental Index profile.

| >
7 | n
Position
(Revs)

1 2 3 4 5 6

~

Starting Position: 2 Revs
Index Distance: 4 Revs

Figure 6-12: Incremental Index Profile
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i
i

Starting Position: 2 Revs
Index Distance: 3 Revs

Figure 6-13: Incremental Index - Repeated 3 Times

Correction Index

A Correction index is intended to continuously run on the second profile correcting any position drift. It will adjust the motor position
based on changes to it's index.#.dist parameter. The Correction indexes use incremental distance values. Updates to the index
distance while the correction index is executing will take effect immediately by recalculating the index on the fly. In other words, if this
index is in progress and the distance value is changed, the move profile instantaneously recalculates based on the index's current
position, speed and acceleration. Once the Correction index is initiated it will remain active until stopped by the user with the
Profile.#.MotionStop function.

Example:

Correction index distance sources are user program calculations, fieldbus inputs or analog input values. The index distance value
can be updated via fieldbus, by simply writing to the index distance parameter. If the analog input's Destination Variable is set to
the Index.#.Dist parameter, the index's distance value will be updated by the Analog Input. This can be set to a automatic refresh
using the Analog Input view

Posn Tracker Cont Index and Posn Tracker Once Index

Posn Tracker Cont and Posn Tracker Once are indexes which expect their position values to be dynamically changed while
executing. Position Tracker indexes use absolute position values. Posn Tracker Cont index once initiated, will remain active until
stopped by the user with the Profile.#.MotionStop function. The Posn Tracker Once index will accept position changes until the target
position is reached, at which point the index is complete.

The index's position value can be updated via fieldbus, by simply writing to the index position parameter. Posn Tracker Indexes are
used to follow dynamic changes to the end point of the index prior to and during the index motion. If the analog input's Destination is
set to an Index.#.distance, the index's position value will be updated by the Analog to Position scaling found in the Analog Input view.
Posn Tracker also accepts on the fly changes to index velocity, acceleration and deceleration. The index is recalculated on the next
trajectory update.
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6.3.5 Registration Index

A Registration Index functions much the same as a Home profile. The index runs at a specified velocity until a registration signal
activates. Once the signal activates, the index either begins to decelerate immediately, or it continues at velocity for a specified offset

distance.
Registration to Sensor

In a Registration Index with Sensor defined as the
activates. The sensor or switch must be wired to a
To get the highest accuracy for the Registration to

registration signal, the index travels at velocity until an external sensor or switch
digital input on the PTi210 module, Unidrive M/Digitax HD drive, or SI-I/O module.
Sensor, a PTi210 module digital input must be used to take advantage of the high-

speed capture capability. Three Figures below show examples of a Registration Index to Sensor using different Offset values.

Velocity

Index Accel -
e

_ Index Velocity
~ , Index Registration Offset

- Index Decel

'

Time

Index Initiate

Registration Sensor

e o

Figure 6-14:

Velocity

Index Accel -

.

Registration to Sensor Profile (Offset > 0)

v Index Velocity
s

- Index Decel

Two areas are equal so motor
ends at exact registration position

\ Time
1 >
! Index Accel ~ \
| = Index
I Index Velocity Decel

Index Initiate

Registration Sensor

Figure 6-15:

Registration to Sensor Profile (Offset = 0)
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+ 5 Velocity

Index Velocity
AN Index Decel

Index Accel._
Y

'\\ Time,

:
Index Accel —

2 " Index Decel
Index Velocity ~

Index Initiate|
Registration Sensor

Figure 6-16: Registration to Sensor Profile (Offset < 0)

39

Motion Made Easy User and Programming Guide



6.3.6

Rotary Plus Index

A Rotary Plus Index is used when Rotary Rollover is active. The Rotary Plus Index is similar to an Absolute Index, but it is forced to
go in the positive direction to get to its programmed position. The programmed position for a Rotary Plus Index must be within the
Rotary Rollover range (Posn < Rotary Rollover). Figure 6-17 compares a Rotary Plus Index to an Absolute Index (Rotary Rollover is

enabled).

Starting Position
o

270° 90°

180°
Rotary Rollover: 360index Position: 270

°

Position After Index

180° 180°
Rotary Plus Absolute
(Forced Positive) (Shortest Path)

Figure 6-17: Rotary Plus Index Profile
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6.3.7 Rotary Minus Index

A Rotary Minus Index is used when Rotary Rollover is active. The Rotary Minus Index is similar to an Absolute Index, but it is forced
to go in the negative direction to get to its programmed position. The programmed position for a Rotary Minus Index must be within

the Rotary Rollover range (Posn < Rotary Rollover). Figure 6-18 compares a Rotary Minus Index to an Absolute Index
(Rotary Rollover is enabled).

Starting Position
o

270° 90°

180°
Rotary Rollover: 360fndex Position: 180 °

Position After Index

.
180° 180°
Rotary Minus Absolute
(Forced Negative) (Shortest Path)

Figure 6-18: Rotary Minus Index Profile

6.3.8 Timed Index

A Timed Index is not a specific type of index like the other types listed above. Timed Index is simply an option for the other types of

indexes. Each index type (other than registration indexes) can be configured as a Timed Index.

In many applications, the user knows how far the load must move in a certain period of time. Rather than making the user calculate

an acceleration, velocity, and deceleration so that an index takes the right amount of time, the PTi210 module allows the user to enter
the distance and the time instead.

In a Timed Index, the user provides the distance and time, and the firmware automatically calculates the accel, velocity, and decel to
finish in the right period of time. Figure 6-19 shows an example of a Timed Index profile.

A Velocity

Index Accel

Time
| >

Li 2 Seconds

Figure 6-19: Timed Index Profile

In some cases, an index time is calculated based on other parameters in a user program. To avoid possible machine damage, the
user can specify maximum values for accel, velocity, and decel. Therefore, when the PTi210 module firmware calculates accel,
velocity, decel, they will never exceed the maximum values specified by the user, In this case, where the calculation is limited by a
maximum value, the index will not finish in the specified time. If this happens, a parameter called Index.ProfileLimited will activate. It
will remain active until cleared by the Index.ResetProfileLimited destination.
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6.4

Gearing

The Gear motion profile is used to slave the motion of the motor to the motion of a master axis at a specified ratio. Gearing is often
referred to as "electronic line shafting" or "electronic gearing". To gear a follower axis to a master axis, a ratio (called the gear ratio)
must be specified. The Gear Ratio defines the relationship between the master and follower motion.

The ratio is calculated as follows:

# of Follower Distance Units
Gear Ratio =

1 Master Distance Unit

The ratio is the number of follower distance units to move the motor per master distance unit of travel. Follower Distance Units are
configured on the User Units view. Master Distance Units are configured on the Master Setup screen.

The gear ratio can be positive or negative and is a signed 32-bit parameter. The resolution of the parameter is determined by the
number of decimal places configured for the Master Velocity Units on the Master Setup screen.

By default, gearing does not use acceleration or deceleration ramps with respect to the master encoder. This means that once
gearing is activated, peak torque is available to try to achieve the specified gear ratio. Therefore, if the master axis is in motion when
gearing is activated, the control loop will attempt to achieve the programmed ratio within one update without programmed
acceleration. Analogously, when gearing is deactivated, the motor will use peak torque to bring the motor to a stop without a
deceleration ramp.

Acceleration and Deceleration ramps can be enabled by the user. If enabled, the Accel and Decel ramps are specified in units of
Follower Units / Velocity Time Base / Acceleration Time Base. Note that this is a Realtime ramp. Therefore, the time that it takes to
reach the programmed ratio depends on how fast the master is traveling when gearing is activated.

Figure 6-20 demonstrates that the faster the Master Velocity, the longer it will take to reach the programmed ratio. If the Master Axis

is not moving when gearing is initiated, then the follower locks into its programmed gear ratio instantly (no acceleration time required).

Velocity
A
Programmed
Gear Accel Rate
MV, ‘
MV, ‘
MV, ‘ | |
i | | >
P 1T, T, Time

Gear
Initiate

T,< T £T 5 The greater the master velocity (MV) the
longer it takes to accelerate to the Gear Ratio.

Figure 6-20: Gear Acceleration Diagram

The GearRatio can be changed on the fly (while gearing is active and in motion), but acceleration or deceleration must be enabled to
use ramps to achieve the new ratio. If gearing accel and/or decel ramps are not enabled, the motor will attempt to achieve the new
ratio in one trajectory update.
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6.5 Camming
Electronic cams provide a non-linear motion function for a single axis. The basic motion can best be illustrated in Figure 6-21 below
of a mechanical cam and cam follower (or slave).

180

225

270

FOLLOWER AXIS 315
(SLAVE)

45

90

135

180

Figure 6-21: Mechanical Master and Slave Follower

As the master axis (the cam lobe) rotates, the follower axis produces a non-linear motion profile. This same profile can then be
produced with a single motor driving a linear axis programmed with an electronic cam.

The cam motion object uses a master/follower principle in a synchronized mode and also has a follower with Realtime mode that
allows the follower to travel through its cam table without a physical master axis moving.

Control Techniques provides a Cam as a collection of cam table(s) that can be used individually of chained together to form a full
sequence of motion. Each cam table is a user specific sequence of movements whereby the user can specify the master and follower
movement along with the interpolation type. Coupled with a user program to monitor the flow, the motion can dynamically be altered
by changing the cam table chains selecting a different sequence of tables. You can further adjust the flow by dynamically changing
the cam tables themselves or using a cam table time base index to adjust time or distance.

As an alternative, the cam is initiated in the same manner as jogs, home and indexes.
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Figure 6-22: Camming View
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6.6

6.7

Motion Timebase (Realtime vs. Synchronized)
The Timebase for a profile determines what parameter is used as the denominator for velocity and acceleration units. The default
Timebase for all motion types (other than gear) is Realtime.

A Timebase of Realtime specifies that the denominator for velocity and acceleration units are units of actual time: Minutes, Seconds,
or Milliseconds (defined on the User Units View). Therefore, units of velocity for a realtime profile are as follows:

Follower Distance Units / Velocity Timescale.
And units of acceleration for a realtime move are
Foll Distance Units / Velocity Timescale / Accel Timescale.

uolewJoU|
Aojes

uononpo.u|

5
A few examples of these units are as listed below. é
Realtime 5
[}
Follower Distance Units | Master Distance Units | Vel. Timescale | Accel Timescale | Velocity Units | Accel/Decel Units § g
Inches N/A Sec Sec Inches/Sec Inches/Sec/Sec g %
[}
Revs N/A Min Sec Rev/Min Rev/Min/Sec 37
Degrees N/A Sec msec Degrees/Sec | Degrees/sec/msec 9
3
3
Based on these units, we see that velocity and acceleration of the motor are dependent upon actual time (minutes or seconds). El
Q
Selecting a Timebase of Synchronized means that all units of velocity and acceleration are a function of Master Distance rather than z
=1

time. Therefore, the motor velocity acceleration and position are all functions of the position and velocity of the master axis. The units
for velocity of a Synchronized move are as follows:

Follower Distance Units / Master Distance Unit

Therefore, the user specifies the number of follower distance units that the motor will travel per Master Distance Unit. If the distance
units for master and follower are the same, then the user in effect specifies a ratio for the velocity.

The acceleration units for a synchronized move are again a function of Master Distance. Acceleration and Deceleration units are as
follows:

Follower Distance Units / Master Distance Unit / Master Distance Unit

A few examples of Synchronized motion units are listed in the following table.

Synchronized

SYIOM
ue Buunbyuo) | /1 moH LI}

uopeo|ddy

Summing Multiple Profiles

Motor motion or "Axis" motion may be generated from either of two Profiles: Profile.0 and Profile.1. Each of these Profiles can run any
type of motion (i.e. Home, Index, Jog, Gear) at any time. Both of the Profiles can generate motion simultaneously. For example while
Gearing, an incremental index can be initiated "on top" of the Gear velocity using two separate profiles. The distance and velocity of
the two profiles are summed to generate the overall position command and velocity command for the motor.

In order to run motion on both Profiles simultaneously, a program must be used. To specify which profile a motion object runs on, the
On Profile instruction is used. The default Profile is Profile.0 and therefore it is unnecessary to specify On Profile.0 in user programs.
If no Profile is specified, the default profile is used.

All motion run from the Assignments view is automatically run on Profile 0. It is not possible to change the Profile on which motion run
from the Assignments screen operates. Therefore, in order to run motion from both the Assignments screen and from a program
simultaneously, motion initiated by the program must be run on Profile 1.

Figure 6-23 shows an example to two separate profiles (Index 0 and Index 1). Each profile is shown individually, and then a summed
profile diagram is shown to demonstrate what the overall profile looks like when the profiles are summed.

Follower Distance Units | Master Distance Units | Vel. Timescale | Accel Timescale | Velocity Units Accel/Decel Units u‘%‘j
Inches/ Inches/Mstrinch/ 5
3
Inches Mstrinch N/A N/A Mstrinch Mstrinch 3
Revs MstrRev N/A N/A Revs/ Revs/MstrRev/MstrRev 2
MstrRev 38
Degrees/ Degrees/Mstrinch/ §§
Degrees Mstrinch N/A N/A Mstrinch Mstrinch g3
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Velocity
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>
Index 0 Time
Profile 0
Velocity
A
>
Time
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Index 1
\ Profile 1
Velocity
A
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100
>
Time

Index O plus Index 1
Summed Profile

Index O Initiate
Index 1 Initiate ﬂ

Figure 6-23: Two Indexes Summed Profile
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How I/0O Works

71

7.2

7.3

7.4

7.5

1/0 Scan

When used to activate PTi210 functions, the Unidrive M/Digitax HD and the PTi210 I/O are scanned every trajectory update. If the
Unidrive M/Digitax HD 1/O is used to trigger functions in the base drive itself (i.e. Threshold Detectors, Programmable Logic, Binary
Sum, etc.), then the Unidrive M/Digitax HD 1/O is only scanned every 4 milliseconds. The scan rate is different when the drive 1/O is
used with PTi210 functions because the PTi210 module processor scans the 1/O faster than the base drive firmware does.

PTi210 1/O

There are three digital inputs and two digital outputs on the PTi210 connector. These I/O are scanned normally at the trajectory
update rate (user configured). If an input is assigned to a function that does not use captured data, then it will be updated every
trajectory update.

The PTi210 I/O can also be captured with 1 microsecond accuracy by using the High Speed Capture object in the PTi210 module.
If an input is assigned to a function that uses captured data (i.e. Index.#.Initiate), then the input will automatically be captured with
1 microsecond accuracy, and the data is passed to the destination.

To use the PTi210 I/O in the PowerTools Studio Assignments view, the three Inputs are called Modulelnput.# and the two Outputs are
called ModuleOutput.# (where # represents the specific I/O number).

Unidrive M700/M701 1/O

The Unidrive M700/M701 have three I/O points that are configured by the user to be Inputs or Outputs, along with three dedicated
Inputs. The scan rate of the /O on these drives depends on what they are being used for. If the 1/O are being used by the PTi210
functions, then they are updated every trajectory update (user configured), otherwise the update rate depends on the destination
parameter, for more information please refer to the relevant drive user guide.

To use the Unidrive M700/M701 1/O in the PowerTools Studio Assignments view, the three Input/Output lines are called DrivelO.#.In
or DrivelO.#.0ut depending on how they are configured (where # represents the specific I/O number). The configured Input/Output
lines will be listed both on the Inputs group of Sources, and the Outputs group of Destinations. Therefore, it is important for the user
to know how the Inputs/Outputs have been configured. The dedicated Inputs are referred to as Drivelnput.# (where # represents the
specific I/0O number).

Unidrive M702/Digitax HD 1/0

The Unidrive M702 and Digitax HD drives do not have any user programmable 1/O but have two dedicated digital inputs and two
dedicated digital outputs. The scan rate of the I/O depends on what they are being used for. If the I/O are being used by the PTi210
module functions, then they are updated every trajectory update (user configured), otherwise the update rate depends on the
destination parameter, for limit switch functions (Pr 06.035/Pr 06.036) this will be 250 ps, for the drive STO input (Pr 06.029), this will
be 600 us, and all other destinations will be 2 ms.

To use the Unidrive M702/Digitax HD 1/O in the PowerTools Studio Assignments view, the two input lines are called Drivelnput.# and
the two output lines are called DriveOutput.#, where the # represents the specific I/O number. The configured Input lines will be listed
on the Inputs group of Sources, and the Outputs listed on the Outputs group of Destinations.

SI-1/0 Module 1/0

The SI-I/O module has four I/O points that are configured by the user to be either Digital Inputs or Digital Outputs, along with three
1/0 points that are configured for either Analog or Digital Inputs, and one 1/O point that can be configured either as a Digital Input
or an Analog Output. The scan rate of the 1/0 on the SI-I/O module depends on how many SI-I/O modules are being used. If using
one SI-1/0 module, the 1/0 on the SI-1/0 module is updated every 1 millisecond. If a second SI-I/0 module is used, the 1/0 on both
SI-I/O modules are updated every 2 milliseconds.

To use the SI-I/O 1/0O in the PowerTools Studio Assignments view, the Input/Output lines are called SlotX.DIO.#.In or
SlotX.DIO.#.0ut depending on how they are configured (where X represents the slot number the module is located in, and #
represents the specific I/0 number). The configured Input/Output lines will be listed both under the Inputs group of Sources, and the
Outputs group of Destinations. Therefore, it is important for the user to know how the Inputs/Outputs have been configured.

The dedicated Inputs are referred to as SlotX.Input.# (where X represents the slot number the module is located in, and #
represents the specific 1/0 number).

Because of the slower scan rate of the SI-I/0O module inputs and outputs, it is recommended that these 1/0 not be used for critical
motion functions (e.g. Home Switches, Registration Sensors, Travel Limits, PLSs, etc.).
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7.5.1 SI-/O Module digital /0
The SI-1/0O digital I/O setup uses the Collective Digital 10 (CDIO) Mappings Mode (Pr S.01.019) with Pr 20.040 used as the digital
input destination register and Pr 20.039 as the digital output source register.
The digital input destination register setup is shown in the following table.
Table 4-1 Digital input destination register setup
1/0 Name Terminal Number Pr20.40
Bit Value

Digital 1/0 1 2 0 1

Digital /0 2 3 1 2

Digital I/0 3 4 2 4

Digital I/0 4 5 3 8

Digital Input 5 7 4 16

Digital Input 6 8 5 32

Digital Input 7 9 6 64

Digital Input 8 11 7 128
The digital output source register setup is shown in the following table.
Table 4-2 Digital output source register setup

Pr 20.39
1/0 Name Terminal Number
Bit Value

Digital I/0 1 2 0 1

Digital I/0 2 3 1 2

Digital I/0 3 4 2 4

Digital 1/0 4 5 3 8

N/A N/A 4 N/A

N/A N/A 5 N/A

N/A N/A 6 N/A

N/A N/A 7 N/A

Relay 1 21,22 8 256

Relay 2 22,23 9 512

7.6 SI-1/0 24 Plus Module digital 1/0
The SI-I/0 24 Plus option module provides additional digital I/O and encoder interface, it is primarily designed to facilitate migrating
an existing application using the Epsilon drive to the Digitax HD drive.
The digital I/O consists of sixteen digital inputs and eight digital outputs available on a 44 way high density 'D' type connector.
The SI-1/0O 24 Plus digital I/O setup configuration is available in the Hardware view when the option module is selected for a particular
slot.
More information on the SI-1/O 24 Plus option module can be found in the relevant User Guide.
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8 Configuring an Application g
§.~2’
8.1 Introduction -
All applications in the PTi210 are configured using PowerTools Studio configuration software. For specific questions on PowerTools §
Studio operation, please refer to PowerTools Studio Software on page 9 of this manual. s
o
The hierarchy tree in PowerTools Studio gives the user a basic template on how to configure an application. The user should start at >
the top of the hierarchy tree, filling out necessary parameters on the different views, working all the way to the bottom of the hierarchy 5
tree. Once the user is more familiar with the software, they may choose to skip various views. i
D
By following the hierarchy tree from top to bottom, the user will start by configuring the hardware that the PTi210 will be used with g
(Drive Type, Motor Type, etc.). The user will then configure the different Setup views for all the different configuration parameters
(i.e. User Units, Tuning, Torque Limits, etc.). Next, the user configures any devices or variables that are needed in the application. gg,
Then the Digital and Analog I/O for the drive, PTi210, and any SI-I/O module. The user then defines all of the different motion profiles °3
(Jogs, Homes, Indexes, Gearing, Camming) to be used in the application. After the hardware, setup parameters, devices/vars, I/O, %é‘
and motion have been configured, the user writes programs to tie the entire application together. Once the programs are complete, 2 @
the user can create the interface for Modbus communications to the different drive/module parameters. S
The maximum application configuration size is limited to 64 kB. %
8.2 Define Hardware 8
o
8.2.1 Drive/Encoder/Motor a
The Drive/Encoder/Motor view allows the user to configure the Drive Model, Encoder Type and Motor Type being used in the z
. . . . . sz
application. Figure 8-1 shows the Drive/Encoder/Motor view. =
Drive Model ¢ Cg”’
The Drive Model list box show the available drive models. <z
Qo
Motor Type g=
&35
The Motor Type list box shows the available motors in the .ddf file. ,,,
i
Configurstin 3>
v % M700 DemoRig U-WeMcvdE\ 03200050 Drive mode. RFCS F_)‘g
= Molor Type | M700 DemaRig +| Themnistor Type 23
k2 Graph o«
v & Hardware [ Thermistor Mode Enable Fhamistor Foot  [SiSge 3

Trip Thieshold

hY
L
Reset Threshold ohms (=}
Q
3
o
Drive Encoder Pl Drive Encader P2 Motor  Simulsiedt Output g
% Setup Enm nfiguration g
3K Devices / Vars Encoder Type EnDat a
8 1/0 Setup x
++ Motion Encoder Setup
{3 Programs Encoder Supply Voltege 5 Valts
5 Network =
Enable Auo Encoder Configuraion =
Encoder Tums Bits

Encoder Comms Resolution Bits

uonopy buiddoyg
pue Buipels

Lines Per Rev

Encoder Comms Baud Rale M
Termination Select
Emay
Enal
Enable

break deteciion

swelbold
Buiddojg pue Buiels

ase Emor Detecion

Enable Power Supply Alam
Enable commutatar wire break detection

Enable merker wire bresk detection

Fasdback Filler Disabled

Normaiisation Tums 16 Bits

Jeyeweled

Feedback Reverse =

suonduosaq

Calculation Time 5

Additional Configuration

SS! Incremental Made

Absolute Tums Recovery Enable

Figure 8-1: Drive/Encoder/Motor View -PTi210/Unidrive M/Digitax HD Setup

Motor Configuration (RFC-A/RFC-S) - PTi210/Unidrive M/Digitax HD
Drive mode Selection List Box
The Unidrive M/Digitax HD is capable of running in different operating modes. These modes are as follows:
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1. Open Loop Mode (Volts/Hz)

2. Closed Loop RFC-A (induction) Mode
3. Closed Loop RFC-S (servo) Mode

4. Regen Mode

However, the PTi210 module is only able to control the drive while in modes 2 and 3 listed above (Closed-loop RFC-A Mode and
Closed-loop RFC-S). The user must select which operating mode their application will use in the Drive mode list box. Based on the
setting of this parameter, many different views and tabs within PowerTools Studio will change to use the appropriate parameters.
When this selection is changed, the user will be taken to the Motor Tab on the Drive/Encoder view so that the necessary motor
parameters can be entered.

The PTi210 module will also automatically change the drive mode to match the mode selected in this list box on every power-up or
warm start.

Thermistor Mode Enable
If the motor attached to the drive has a thermistor or thermal switch for thermal protection, then this check box should be selected.
If the motor does not have a thermistor or thermal sensor, then the check box should be clear.

If the check box is selected, the drive monitors the thermal device to determine if the motor is over-heated, in which case a Thermistor
trip will activate on the drive.

Internally, this check box is used to configure the thermistor feature inside the drive. The functionality is as follows:
If check box is selected:

The PTi210 sets the Unidrive M700/M701/M702 “Analog Input 3 Mode” to Thermistor without Short-Circuit Detection Mode on
power up by setting Pr 07.015 = 8.

If check box is cleared:
For Unidrive M the PTi210 module checks “Analog Input 3 Mode” on power-up by reading Pr 07.015. If Pr 07.015 = 8, then the

PTi210 changes the mode to Voltage Mode by setting Pr 07.015 = 6 on the Unidrive M700/M701, and on the Unidrive M702 the
thermistor mode is disabled by setting Pr 07.015 = 10. If Pr 07.015 <> 8 then the PTi210 does not modify the value of Pr 07.015.

For more details on functionality of thermistor mode, see the relevant drive user guide.

NOTE
This parameter only applies to thermal devices connected to the Unidrive M/Digitax HD Encoder Port or Pin 8 on the Unidrive M
Control Connectors and NOT to thermal devices connected to the encoder port on a SI-Universal Encoder module. Users must employ

parameter 1M.123 on the encoder module if the thermal device is attached to the module.

Braking Resistor Temperature Monitor Disable

When this check box is clear the internal braking resistor temperature will be monitored. Select the check box if no internal braking
resistor is installed in the drive or to disable the Brake R Too Hot trip (see Figure 8-2).
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Figure 8-2: Drive/Encoder/Motor View - Motor Tab 5€
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The Motor Tab on the Drive/Encoder view is used for many different functions: s«

1. To seelverify the motor data for a standard motor that has been selected

To create a new motor entry in the .ddf file

Buiwweiboid

To Run an Auto-Tune

H> 0D

To store Auto-Tune results into an existing configuration

The primary function of this tab is to define the parameters for the given motor that is to be connected to the drive. Depending on the
selected drive operating mode (RFC-A or RFC-S), the motor parameters on this tab will be very different. This is because servo

uonopy buiddoyg
pue Buipels

motors and induction motors are very different in design and operation. 2
Following is a description of all the different functions on the Motor Tab. Ué‘
Use Motor Data From .ddf File Check Box % 3
When selecting a motor for use with the drive and PTi210 module, the user has two basic options: a é’
.
1. Use a motor that already exists in the specified standard motor file (Options > Preferences > PowerTools Options 3

> MotorDDF) or the specified custom motor file (Options > Preferences > PowerTools Options > MotorDDF). o
oA
2. Create a custom motor that has not been used before. ég
= @
e
The default standard motor filename is 'StdMotor.ddf' and the default custom motor filename is 'UserMotor.ddf'. 2 ®

When selecting option 1 from above (use an existing motor), the user simply selects one of the motors from the Motor Type list at the
top of the Drive/Encoder view. Once the user selects a motor from the Motor Type list, the data for that motor is read from the
pertinent .ddf file and then is displayed in the Motor Parameters column on the Motor tab (see Figure 8-2). The parameters in this
column will be dimmed and unavailable because the motor information comes directly from the .ddf file.

If the user wishes to edit one or more of the parameters read from the .ddf file, it is necessary to clear the “User Motor Data From .ddf
File” check box. Clearing the check box will break the “link” between the motor data displayed on this view, and the motor data in the
.ddf file. This is necessary because as soon as the user changes any of the values, it no longer matches the .ddf file, and is now in

8INPOIN 012Ld 8y} Aq
pesn sielewe.led aAud

effect a “custom motor”. When the “Use Motor Data From .ddf File” check box is cleared, all of the values in the Motor Parameters §
column will become available, and the Motor Name will be changed to “New Motor” so that there is no association with the existing 2
motor that was previously selected. The user can now change any of the values as desired and give the motor a new name. Once the g
values have been changed, the motor data only exists within the active configuration. To save the new values into the .ddf file, the S
user must click the Save .ddf Values button on the right side of the tab. =)
8.2.2 Motor Parameters Column 3
Motor Parameters column is a column of data displayed on the Motor tab within the Drive/Encoder view (See Figure 8-2). 5
This column of data contains the values for each of the motor data parameters. The values in this column are unavailable if the )
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“Use Motor Data From .ddf File” check box is selected. This means that since the data is associated with the .ddf file, it cannot be
changed. The values in this column become available when the “Use Motor Data From .ddf File” check box is cleared. The user can
then change one or more of the parameter values because they’re no longer linked to data in the .ddf file.

If the user does edit motor parameter values on this tab, then those values are only stored within that particular configuration file.

In order to save the values to the .ddf file, the user must click the “Save .ddf Values” button on the right side of the tab.

The parameters displayed in the Motor Parameters column will change depending on the drive operating mode selected (RFC-A or
RFC-S) in the Drive mode list box on the Drive/Encoder view.

8.2.3 Servo Motors (RFC-S Mode)

When RFC-S Mode is selected from the Drive mode list box or the application file is for a drive configured in RFC-S mode, the user

must create a new servo motor data file by editing the following details in the Motor Parameters column.
Motor Name
The motor name is limited to 12 characters and must begin with an alpha character (non-numeric character). This is the motor
name that will appear in the “Motor Type” list box on the Drive/Encoder view in PowerTools Studio.
Peak Current
Specifies the peak current allowed by the motor. The range is 0.000 to 99999.999 Amps (rms). The motor manufacturer typically
provides the peak current data.
If a system is “drive limited” (meaning that the motor can handle more current than the drive can deliver), the peak current actually
used by the system may be lower than the value specified here.
Continuous Current
Specifies the continuous current allowed by the motor. It is used to determine the drive's continuous current and peak current
limits. The drive can also limit the continuous current to the motor based on the drive capacity. The range is 0.000 to
99999.999 Amps (rms). The motor manufacturer typically provides the continuous current data.
If a system is "drive limited” (meaning that the motor can handle more current than the drive can deliver), the continuous current
actually used by the system may be lower than the value specified here.
Motor Poles
Specifies the number of magnetic poles on the motor. The supported values are 2 to 480. The motor manufacturer typically
provides the motor pole information.
Rotor Inertia
This parameter specifies the inertia of the motor rotor. The range is 0.00000 to 1000.00000 kg*m*2. Th