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Product Overview

—
BN 1.1 The Tolomatic ACS Drive/Controller
A It is important to know which model Tolomatic ACS Drive/Controller you are
NOTE programming. The stepper and servo units are the same size, color and externally
It is important to identify the are only different on the left panel. Use the part number on the label to confirm the
motor and corresponding Tolomatic ACS Drive/Controller before programming.
ACS drive system (Stepper
or Servo) being used!
Because the TMI software
allows an offline connection
that does not require the
Tolomatic drive. This offline
connection allows users to
create, edit and save drive
configuration files. | ; —
Stepper  Servo ACSI
NOTE: Throughout Figure 1-1: ACS Drive Controller part number identification
th|smanua||nf0rmat|0n oooooooooooo_oooooooooooooooooooooooooooooooooooooooooooo:
is color coded as it <ACS Stepper Drive .
applies to products -Currently (beginning 01/21/2015) there are three ACS Stepper Drive/Controller choices: e
. e #3604-9665 (ACST1048UD) - ACS Stepper Drive/Controller, Basic .
Information that ONLY applies E firmware 36043183.TOL k
to Stepper Drives will be y * #3604-9666 (ACST1048ED) - ACS Stepper Drive/Controller, EtherNet/IP ¢
noted in grey box: 3 firmware 36043183.TOL P
*ACS Stepper Drive & * #3604-9667 (ACST1048MD) - ACS Stepper Drive/Controller, Modbus TCP
*ST1048 . . firmware 36043183.TOL 4
Information that ONLY applies é\CS S;"{; A S
i i urrently there are three ervo Drive/Controller choices:
fr? ﬁﬁ%ﬁgfgg'” be noted « #3604-9661 (ACSV2048UD) - ACS Servo Drive/Controller, Basic
d - firmware 36043177 ol
ACS Servo Drive « #3604-9662 (ACSV2048ED)- ACS Servo Drive/Controller, EtherNet/IP
SV2048 firmware 36043177.tol
, , ¢ #3604-9663 (ACSV2048MD)- ACS Servo Drive/Controller, Modbus TCP
Information that applies to firmware 36043177.tol
Servo Drives & ACSI Motor/
Drive will be noted in light ACSI Motor / Drive / Controller
DU_fD|f box: . Currently (beginning 01/01/2018) there are ten AGSI Motor/Drive/Controller choices:
1Servo Drive I ® Basic #3604-9740 (ACSI23-1Q1-B) #3604-9770 (ACSI34-1Q1-B) ACSI
l __________ i Integrated Servo Motor/Drive/Controller, firmware 36043171.TOL
e EtherNet/IP  #3604-9746 (ACSI23-1Q1-E) #3604-9776 (ACSI34-1Q1-E) ACSI
Information that ONLY applies Integrated Servo Motor/Drive/Controller, firmware 36043171.TOL
to ACSI will be noted in light e Modbus TCP #3604-9752 (ACSI23-1Q1-M) #3604-9782 (ACSI34-1Q1-M) ACSI
red box: Integrated Servo Motor/Drive/Controller, firmware 36043171.TOL
ACSI Motor/Drive/Contr. e EtherCAT  #3604-9856 (ACSI23-1Q1-C) #3604-9872 (ACSI34-1Q1-C) ACSI
ASC Integrated Servo Motor/Drive/Controller, firmware 36043171.TOL
e PROFINET  #3604-9864 (ACSI23-1Q1-P) #3604-9886 (ACSI34-1Q1-P) ACSI
Integrated Servo Motor/Drive/Controller, firmware 36043171.TOL
NOTE: They will collectively be referred to as AGS Drive throughout this guide
ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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PRODUCT OVERVIEW

The user guide indicates functions that apply to specific Drive/Controllers. If there is
no indication, the information applies to all Tolomatic ACS Drive/Controllers.

*ACS Stepper Drive ST1048

coeeodee

l Drive Status

Drive Enabled
Drive Homed
Mation Complete
Software Stop
Ethemet Active
Brake Enabled

Drive Host In contral

Positive Limit
Megative Limit
Software Stop

Position Emor

Drive Overtemp
Qwer Voltage

Under Voltage

Flash Emor

Watchdog Reset

ocee®eo0ee

Drive Enabled

Drive Homed
Motion Complete
Software Stop
Ethemet Active
Brake Enabled

Drive Host In control

Positive: Limit
Megative Limit
Software Stop

Position Emor

Feedback Emor
Over Cument
Drive Overtemp
Cwer Voltage

Under Voltage

Flash Emor

12T Lirnit

Short Circuit

Watchdog Resst

Figure 1-3: Example of Servo Drive & ACSI Motor/Drive/Controller information

FOR EXAMPLE: THE TUNING FILTER TOOL (CHAPTER 16) IS ONLY AVAILABLE FOR SERVO.
WHEN THE SERVO DRIVE IS CONNECTED TO THE COMPUTER THE SOFTWARE WILL DETECT
THE DRIVE AND THE TUNING FILTER TOOL WILL BE AVAILABLE. CONVERSELY, WHEN
CONNECTED TO A STEPPER DRIVE THE TUNING FILTER TOOL WILL NOT BE AVAILABLE.

ACSI Motor/Drive/Controller User Guide:
ACS Drive: DISCONTINUED Product 05/02/2022 e 14 o
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Host Computer Requirements

BN 2.1 Host Computer and Software System Requirements

NOTE: Tolomatic highly
recommends configuration
and upgrading using a

USB 2.0 port. Slower USB
ports may introduce slower
response times with TMI and
firmware upgrades.

The Tolomatic Motion Interface (TMI) is designed to work with a host PC with
Windows® operating systems. Before installing the TMI software, be sure the host
PC has the minimal host requirements indicated below.

B 2.1.1 Hardware Requirements

HARDWARE MINIMUM REQUIREMENT
Processor 1 GHz
RAM 512 MB
Disk Space 32-Bit 600 MB
Disk Space 64-Bit 1.5GB
USB 1 USB 2.0 Connection

Table 2-1: Hardware Requirements

M 2.1.2 Operating Systems Supported

The Tolomatic Motion Interface (TMI) is compatible with the following operating
systems: Windows® 7, Windows® 8, and Windows® 10.

For all platforms, it is recommended that you upgrade to the latest Windows Service
Pack and critical updates from the Windows Update Web Site at http://go.microsoft]
pom/fwlink/?Linkld=168461| to ensure the best compatibility and security.

The TMI software is not supported on IA-64-based (Itanium) systems.

ACSI Motor/Drive/Controller User Guide:
ACS Drive: DISCONTINUED Product 05/02/2022
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Installing the TMI Software

B 3.1 Installation Instructions

B 3.1.1 Installing from the Tolomatic CD
1. Insert the software CD supplied by Tolomatic into the CD-ROM drive in your PC.

2. Double-click the "TolomaticMotionInterface[version].exe" file to run
the installer.

3. Follow the prompts to install the software.

The software will install a program launch icon in the Windows® Start menu at:
Start > All Programs > Tolomatic > TolomaticMotionInterface

In the Start menu the program will start with a single click.

M 3.1.2 Downloading and Installing from the Tolomatic Web
Site at www.tolomatic.com

The Tolomatic Motion Interface can be downloaded from the Tolomatic web site at
www.tolomatic.com

1. To download, click on "Info Center" in the navigation bar at top. Select
"Software" under "Product Support." Select "Software Firmware;" select the:
"Current —Tolomatic Motion Interface" the current and archive TMI
software is available.

2. Select the TMI software and when prompted save the file to the programs
folder on your hard drive.

3. Double-click the executable file to run the installer.
4. Follow the prompts to install the software.

The software will install a program launch icon in the Windows® Start menu at:
Start > All Programs > Tolomatic > TolomaticMotionInterface

In the Start menu the program will start with a single click.

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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Starting the TMI Software

BN 4.1 Launching the TMI Software

Note: Default Rotary units
are Revs. When a rotary
actuator is chosen, most
applications should use
revs. Degrees is avaliable,
but has limitations on
rollover and limits.

1. To launch the software in the Windows® Start menu navigate to: Start > all
Programs > Tolomatic > TolomaticMotionInterface

2. When the TMI is launched for the first time, the software will automatically
display the User Units dialog box (shown below, Figure 4-1) which defines the
units displayed in the software. The user has four selections for linear actuator
units: US Linear, SI Linear, US Rotary, SI Rotary.

User Units | US Linear v] | I/l User Units [SJ Linear "]
Distance |in v Distance |mm v

i Velocity .in.v-"sec > | Velocity | mm/sec v |
| Accel/Decel _in.v-"sec"Z v i N Accel/Decel |mm/sec™2 v |

1

Force | b v | Force | N wr_
Inertia | lbxin"2 *.ﬂ Inertia |lkgxm™2 -

l Torgue | indb v Torgue | N-m - |
[ Aty | [ Concel |

Figure 4-1: User Unit Dialog Box

3. The user must select the desired units and click Apply. Once the apply button
is clicked TMI will no longer automatically display the User Units dialog box on
application launch. To access the User Units dialog box click on the ruler icon
in the tool bar at top. The units can be changed at any time and all displayed
parameters in the software will be adjusted accordingly.

File Tools Help
B4y 04 rn I EEE(=

Figure 4-2: User Unit Tool Icon in menu

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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Establishing Communication

I 5.1 Establishing Communication with the Tolomatic ACS Drive

NOTE: The TMI

software allows an
offline connection
that does not require
the Tolomatic

drive. This offline
connection allows
users to create,

edit and save drive
configuration files.

A

TROUBLESHOOTING TIP:
If TMI is prompting you
to install drivers and you
have already done so,
power cycle the drive
and try to establish a
connection again.

A

TROUBLESHOOTING TIP:

When Drivers are properly
installed, ACS will show

up under "Ports" object in
Windows Device Manager.

The communications protocol used for configuration uses USB cable.

After the User Units have been selected on initial startup, and from then on
once the TMI is launched, the software will automatically default to the Drive
tab shown in Figure 5-1 below.

-
= Tolomatic Motion Interface =@

File Tools View Help

=
eDlivel Actuator I Motor | Mode Select l 0 | Fault I Safety/Limits Home Setup
Communication Drive Info
USB / Serial | Ethernet | Offline I Name Bus v
Port [vmo v
Monitor Only
Connect

Figure 5-1: Drive Tab Showing ACS Drive Disconnected

2. When the ‘Auto’ option is selected for the port, TMI attempts to detect the

presence of AGS servo or stepper drive on any of the COM ports available

on the computer. When the drive is connected it will show up as a Com-

Port in Windows Device Manager. The ACS drive must be powered on

for communication with the PC in order for the discovery sequence to be
successful. (If no AGS Drive is found, the status bar (at bottom) will display
"Disconnected” and the text box will display "Unable to connect to ACS

Drive" message.) The user may also select a specific port from the list of
available COM ports. TMI will prompt you to install drivers if drivers
are required to connect to the drive. For proper operation be sure that
both the TMI software and associated drivers are up-to-date. Once successful
communication is established, the TMI will remember that port for subsequent
sessions.

Upon establishing communication with the ACS Drive, the TMI software reads
all the current settings in the ACS Drive and updates the software interface
accordingly. As shown in Figure 5-2, the AGS Drive information is displayed

in several fields: Name of ACS Drive given by user; ACS Drive information
including Model and Firmware Version; and a Photo of the Tolomatic ACS Drive
product being configured (ACS Drive/Controller is pictured). If the ACS Drive has
Network hardware the MAC address will also be displayed.

ACSI Motor/Drive/Controller User Guide:

TMI Motion Control Interface

ACS Drive: DISCONTINUED Product 05/02/2022 e 18 o For legacy ACS drive, use this manual for reference only.



ESTABLISHING COMMUNICATIONS

. Tolomatic Motion
| File Tools View Help
EBwd 550 DIEEE =
" Drive Iaﬂctuata | Moto:l Mode Select | /0 | Fault | Safety/Limits I Home Setup | Mode Setup |
Communication Drive Info
USB/ Serial | Elhernetl Ofﬂlrel Name Bus 24 v V
Pot  |COM45 Modet " Sv204eMD
Monttor Only - Only Updated when Disconnected :ma:vzf:::n: :1;_130‘0 i

Network Version:  v2.13.02 '

MAC Address: 00:1E:C0:8F:B3:0C
Reset Reason: Power Cycle
Disconnect
Intemogation elapsed time: 1.9895 Iy

Modbus TCP

IP Address: 192.168.0.100
Mask: 255.255.255.0
Gateway: 192.168.0.1 "

US| Connected: COM45 38400 baud

Figure 5-2: Drive Tab Showing AGS Drive Connected

4. The TMI software opens a Software Stop window shown in Figure 5-3. This
Software Stop window is intended to be a software motion stop. If the user
clicks on the stop button, the actuator will immediately stop. The Tolomatic ACS
Drive will be disabled along with the output to the motor. For safety reasons
this window is intended to always be on top of other windows.

© Software Stop M

Always On Top

Figure 5-3: Software Stop

5. The Name text box allows the user to name the drive/axis. This is helpful when
configuring multiple drives.

6. When connecting to the drive, the user may experience a Bus Voltage Mismatch
warning message. This occurs when the drive is configured for a specific bus

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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ESTABLISHING COMMUNICATIONS

voltage and the drive detects a different supply voltage. When first configuring
the drive, make sure to set the Bus Voltage to the correct supply voltage for the

application.
A : ~
Bus Voltage Mismatch &J

TROUBLESHOOTING TIP:
For Servo Drives, Bus @R ) Bus Voltage Mismatch Detected.
Voltage drastically affects ‘W' Expected Bus Voltage:48 volts
tuning. Drive should be Measured Bus V_oltage:24.3321 volts

. Ignore future mismatches?
configured and tuned at
the bus voltage of the
application. Faliure to do

. . . Yes ] [ No J
so will result in excessive
vibration and poor motion. =)

Figure 5-4: Bus voltage mismatch

BN 5.2 Offline Connection

The TMI software supports an offline connection that allows the user to create, edit
and save drive configuration files without the Tolomatic ACS Drive being present.
This is a useful development and debug tool to create and analyze the drive
configuration files.

With the Offline connection, all controls related to motion, tuning and enabling/
disabling drive are disabled. The offline connection does not allow the user to
simulate motion, debug logic, or tune servo motors.

= yre
File Tools View Help
= % A . il =
\ eorinl Actuator I Motor | Mode Select | 10 | Fault I Safety/Limits Home Setup Mode Setup I |
Communication Drive Info
USB/ Serial | Ethernet | Offine | Nese s Y
Model (ST1048UD - Stepper, Standard -]
Press Connect to begin offine editing 1l
—
(|
(|
0
0
Figure 5-5: Offline connection
ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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Navigating through the TMI Software

BN 6.1 Navigating through the Tolomatic Motion Interface (TMI)

M 6.1.1 Setup Wizard Tabs

The TMI software for configuring the ACS Drive is designed as a setup wizard. It
uses tabs, navigating from left to right through all the steps needed to configure the
ACS Drive and create motion. As shown below, there are multiple tabs which are
used in the setup process.

TMI Setup Wizard Navigation Tabs

Tools Help
ERwd s O R IEEN=

Drive I Actuator | Motor | Mode Select | 1o | Fault | Safety/Limits | Home Setup | Mode Setup |
Drive Establish communication and verify ACS Drive identification information such as
model and firmware version.

Actuator | Configure a Tolomatic actuator or create a custom actuator in the “Other Actuator
Catalog.”

Motor Configure or view parameters of a Tolomatic motor or create a 3rd party motor file
in the “Other Motor Catalog.”

Mode Select the desired operating mode. Tolomatic ACS Drive products were designed
Select | to have dedicated operating modes to simplify the configuration and operation of
the ACS Drive. Currently, there are four operating modes, depending on model:
Index Move, Pneumatic, Analog Position and Network (EtherNet/IP. ModbusTCP,
Modbus RTU)

1/0 Configure the functionality of the digital inputs and digital outputs of the ACS Drive.
The TMI will automatically configure a suggested I/0 map based on the selected
operating mode.

Fault Enable/disable faults, and configure the action taken for the displayed faults.

Safety/ | Configure safety parameters and motion limits such as: in position, position error,
Limits | maximum velocity/accel/decel, current limit, software limits and zone bounds

Home Configure the homing routine parameters such as type, direction, velocity, force,
Setup and home on power-up.

Mode Setup the operating Mode selected in the Mode Setup tab. For example, in
Setup Index Move mode, the user configures move type, position, velocity, acceleration,
deceleration and force for all the moves.

Table 6-1: TMI Setup Wizard Navigation Tabs

M 6.1.2 @ Tolomatic Logo

The TMI software uses the Tolomatic Logo st Actuator ) Other Actlat

to guide the user through the software in order to correctly configure all necessary
parameters. Notice in the drawing above that the ACS Drive is connected, the
Tolomatic logo has moved to the Actuator tab which is the next required step—
configuring the actuator. The Drive tab remains highlighted in Blue which gives the
user visual indication of the currently selected tab.

\l:‘luairl Motor | @ ModeSelect | 10 | Fault |

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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NAVIGATING THROUGH THE TMI SOFTWARE

M 6.1.3 Tool Bar

#. Tolomatic Motion Interfac

_Tnnls Help
(FBwd %5 O4 U IrEE =

Figure 6-1: Tolomatic Motion Interface (TMI) Tool Bar

The Tool Bar includes the following:
Drive Gonnect: Connect or disconnect communication to the ACS

E Drive.
=

Ethernet Setup (optional): Set up ACS Drive for Ethernet
communication.

Open: Open a previously saved drive configuration file to setup all the
parameters of the ACS Drive.

E I Save: Save all parameters to a drive configuration file for later use.

Restore Current Settings from Drive Flash: Read all parameters
from drive flash memory into the TMI software.

Software Stop: Disables ACS Drive and output to the motor

the TMI software into the drive flash memory.

PN Home: Initiates a home routine

® Motion Manager tool: Tool used to create simple moves such as
absolute, incremental and jog. All motion profile parameters are
adjustable through this tool.

& Write Current Settings to Drive Flash: \Write all parameters from

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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NAVIGATING THROUGH THE TMI SOFTWARE

"ACS Servo Drive/ TN Tuning Eilter tanl Toal (ced 0 fime carn motors (advanead 1eara [
'263I ervo Drive ’W‘ Tuning Filter tool: Tool used to tune servo motors (advanced users) 1
I " h I
I I
b oo oo oo e oo oo e om e me mm mn mm e En Em O EE E EE EE N EE EE N EE N M M O MmN M EE SN BN EE SN N E EE Ee E o

Drive Status tool: Tool used to notify user of critical drive information
E| such as Enable status, Home status, In Position status and Faults (see
= Section 20: Drive Status Tool).

Digital 1/0 tool: Tool used to view the status of the Digital Inputs and
Digital Outputs (see Section 17: Digital I/0 Tool).

E Analog I/0 tool: Tool used to view the status of the Analog Inputs and

Analog Outputs (see Section 18 Analog 1/0 Tool).

&) fa 4 Channel Software Oscilloscope: Tool used to view signals on the
drive.

m User Units tool: Tool to select application user units. At time of this
release, linear units are selected in inches, millimeters and revolutions.

M 6.1.4 Tool Tips

As the user moves the mouse over Tool Bar items, drive parameters or action
buttons, the TMI will display a tool tip providing useful information about that item.

F“ uuls | elp
B 4504 FRIFEEE

[Drive || Actistor | Wotor | ModeSelect | 10 | Fauh | Safenyiimits | Ho
| Communic

Restore Current Settings from Dirve Flash

| nenipe | edceeas | Amiea 1 Name

Figure 6-2: Tool Tips Display

Tool Tip Displays: Moving the mouse over a parameter field will activate the
Tool Tips display and it will show the allowable range for that parameter. If a

user attempts to enter a lower number than is allowed, the TMI software will
automatically default to the minimum allowable value. If a user attempts to enter a
higher number than is allowed, the TMI will automatically default to the maximum
allowable value.

In Posttion |0.100 in

Endpoirt Comection | 9:000..4.685 |

Figure 6-3: Parameter Range in Tool Tip Display
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NAVIGATING THROUGH THE TMI SOFTWARE

B 6.1.5 Parameter Entry

Red Parameter Field: The TMI will automatically shade any parameter field a red
color if that parameter has not been configured (see Figure 6-4). This is a notice to
the user that this parameter must be configured before continuing or creating motion.

Modsl

Description

Stroke 0.000 i

0.000 H in
Iineaninismiio = 0.000 in / Motor Revolution
1 + | Revolution

Cancel

Figure 6-4: Red Parameter Fields

M 6.1.6 File Menu

File | Tools View Help

v Open..
= Save
= SaveAs.

Session Restore
Write Current Settings to Drive Flash
Restore Current Settings from Drive Flash
Restore Drive to Factory Settings
Refresh Current Settings from Drive RAM
D, Other Motor/Actuator Catalog »

Exit

Figure 6-5: File Menu Options

File Menu Drop Down Descriptions

Open Open a drive configuration file to setup all the parameters of the ACS
Drive.

Save Saves all parameters to a drive configuration file. If user hasn't given a
name to the file yet, a File Save window will be opened.

Save As Opens a File Save window to allow user to select location and name of
drive configuration file.

Session Restore Restore a previous waypoint. While drive is being configured,

waypoints are automatically saved in the session.

Write Current Settings | Write all parameters from the TMI software into the drive flash memory.
to Drive Flash

E NOTE: Executing any
Open, Restore or Read
operation will result

Read Current Settings | Read all parameters from drive flash memory into the drive's RAM and

in the TM' SOﬂwa_re . from Drive Flash into the TMI software.

automatlpally navigating Restore Drive to Restores all parameters in the ACS Drive flash and RAM memory to
to the Drive Tab and Factory Settings factory defaults.

updating all parameters Read Current Settings | Reads all parameters in ACS Drive RAM into the TMI software

in TMI to the current from Drive RAM (Performed automatically when communication is established)
drive settings. Exit Exits the application

Table 6-2: File Menu Drop Down Descriptions
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NAVIGATING THROUGH THE TMI SOFTWARE

M 6.1.7 Tools Menu
Tools | View Help

Motion Manager

Tuning Filter
Drive Status
Digital /O
Analog I/O 1

(03]

il @ | Hllille B

Software Oscilloscope
User Units
Software Stop

Ethernet Setup 3
Advanced Diagnostics » [

Communications Counters

)

Upgrade ACS Firmware

Figure 6-6: Tools Menu

Tools Menu Drop Down Descriptions

Motion Manager Used to create simple moves such as absolute, incremental and
jog. All mation profile parameters are adjustable through the Motion

U I 1. -8
:.ACS Servo Drive / ACSI | Tuning Filter Used to tune servo motors

Drive Status Used to notify user of critical drive information such as Enable status,
Home status, In Position status and Faults

Digital 1/0 Used to view the status of the Digital Inputs and Digital Outputs.

Analog 1/0 Used to view the status of the Analog Inputs and Analog Outputs.

4 Channel Software Software tool used to analyze drive parameters

Oscilloscope

User Units Used to select application user units. At time of this release, units are
selected in inches or millimeters.

Software Stop Used to disable ACS Drive and output to the motor. This tool is
automatically launched when the TMI software connects to the ACS
Drive.

Ethernet Setup Set up ACS Drive for Ethernet communication.

(optional)

Advanced Diagnostics | Used for advanced diagnostics and troubleshooting.

Communications Used to diagnose USB communications issues.

Counters

Upgrade ACS Used to upgrade the firmware for the ACS.

Firmware

Table 6-3: Tools Menu Drop Down Descriptions
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NAVIGATING THROUGH THE TMI SOFTWARE
]

I 6.1.8 Help Menu

File Tools | Help

ACS Stepper Hardware & Installation Guide =
ACS Servo Hardware & Installation Guide
TMI Software Guide

ACS Modbus TCP Manua be:

About L sion:

Email Problem Report

Figure 6-7: Help Menu Drop Down Options

Install ACS Drivers: Installs the drivers for the USB enabled ACS Drives.

ACS Stepper Hardware & Installation Guide: Launches a PDF of the manual
with ACS Stepper Drive specifications, wiring diagrams, connector and cable
information.

ACS Servo Hardware & Installation Guide: Launches a PDF of the manual with
ACS Servo Drive specifications, wiring diagrams, connector and cable information.

Tolomatic Motion Interface (TMI) Software Guide: Launches a PDF of this
manual.

ACS [Network Mode] Manual: Launches a drive specific PDF of the manual for
supported network mode.

About: Indicates the current software version of the Tolomatic Motion Interface and
the build date.

Email Problem Report: Launches local email application with log file attachments
that can be sent to Tolomatic in the event of an issue.

Tolomatic version: 3.1.1.34
Build date: 7/10/2013 4.04:02 FM

http/Aolomatic.com

Figure 6-8: About Window

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
ACS Drive: DISCONTINUED Product 05/02/2022 e 26 o For legacy ACS drive, use this manual for reference only.



Actuator ]

The Actuator Tab

BN 7.1 Using the Actuator Tab

NOTE: ALL

standard Tolomatic
electric actuators
can be selected
from the model drop
down menu. Some
custom actuators
may require use of
"Other Actuator" to
configure.

A

TROUBLESHOOTING TIP:

If Servo motor vibrates
on enable, lower reflected
inertia match to "1," then
increase as applicable.
Inertia is a base tuning
for servo motors. More
advance tuning can be
done using Tuning Filter
too.

The Actuator tab is used to configure a Tolomatic actuator or define a new actuator.
The default selection of the radio button is Tolomatic Actuator.

B 7.1.1 Tolomatic Actuator Selection

1. ldentify the actuator configuration string on the actuator. Enter Model, Size,
Screw/Nut Lead, Stroke Units (either SM for mm, or SK for inches), length of
Stroke in units specified, Motor Mount, and Motor option.

i

e Tolomatic
EXCELLENCE IN MOTION:
g EHDOG\SN02\SM100 O\LMI\AMS1A1A1 ‘

Figure 7-1: Configuration string on ERD actuator

2. When Model is configured, a photo of the actuator will be shown.

= Tolomatic Motion Interface

l File Tools View Help
“Bwd 4500 FUIEFEE =
Drive |Adull1| Moor | @ ModeSelect | 1O | Fault | Ssfetylimits | HomeSewp | ModeSewp |

@ Tolomatic Rotary Custom (Other) Reflected lnertia Match 5.0

Configuration String
(erRD v (15 ~][enmio  ~][sm ][ 152405 [bw | IESEN ~

Motor Option
Motor Mounting
Stroke (mm)
Stroke Units

I Screw/Nut Lead
Size
| Model

[ Copy To Other Actuator ]

I
Figure 7-2: Configuring the Tolomatic Actuator Selection

@ NOTE: When complete configuration string is entered the Tolomatic logo will
move to the next tab requiring attention.

3. Copy to Other Actuator: Creates a new actuator in the Other Actuator Selection
based on the defined Tolomatic Actuator.

4. Reflected Inertia Match: Set initial inertia of the system.
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THE ACTUATOR TAB

NOTE: Tolomatic

recommends "Revs" for
rotary units. Degrees
support is limited to single
revolution applications.

B 7.1.2 Rotary Actuator

The Rotary Actuator selection allows a user to configure the drive for Rotary
operation.

~ Tolomatic Motion Interface T
[ File Tools View Help }
B uwd $50n FUIENE= |
Oive |(Actuator| Mo | D ModeSelect | 10 | Fak | Ssfetylimis | HomeSens | M |
Tokmasc @ Rotary ) Custom Other) Reflocted Ineta Match 5.0

Rotary Actustor Configuration Settings
Unts [REVS -
Motor Option  AMV2C3A1 .

Figure 7-3: Selection of rotary mode for use with ACSI

1. Selecting the Units will map the System Units to the User Units which means
that in network modes, the user can use the rotary units for distance, velocity,
acceleration, and deceleration values.

Motor Option allows the user to select the motor to use
Reflected Inertia Match allows the user to change the inertia values for tuning

M 7.1.3 Custom (Other) Actuator Selection

The Custom (Other) Actuator Catalog allows a user to keep any number of Other
Actuator models in the file for convenience and later reference.

1. If no Other Actuators have been created there will be no selections under the
Models drop down. In this case, the user must click the New button at the
bottom of the screen (see Figure 7-4).

e — o
|

' File Tools View Help

@Bwd %50 DiEEE =
Drive |3M| Motor | Mode Select | 10 | Fault | Safety/Limits Home Setup
Tolomatic Rotary @ Custom {Other) Reflected Inedtia Match (5.0
Other Linear Actuator Settings
Model [New Actuator... n
Description
Stroke mm
| mm
Unearunts mtio = ———————— = <undefined> mm / Motor Revolutions
| Motor Revolutions
| Allow Rotary Move Types )
| New | [ Ede Delete | [ Copy
I

Figure 7-4: Selection of Other Actuators

2. Clicking the New button, will bring up a New Actuator dialog in which the user
must enter critical information about the actuator (see figure 7-5)
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Actuator | THE ACTUATOR TAB

3. Model field: Enter the name selected for the Other Actuator. It will remain red
until the user enters a unique name that has not already been saved into the
Other Actuator Catalog.

4. Description field: Enter a unique description of the Other Actuator, up to a 28
alpha-numeric character entry that is all uppercase. This field is optional.

5. Stroke field: Enter the stroke in the selected user units.

r o — . |
= New Actuator o|E

Model NEW ACTUATOR
Description A NEW ACTUATOR

Stroke 1150.000| = mm [] Allow Rotary Move Types
25.400 2| mm
Linear units ratio = = 25400 mm / Motor Revolution
1 1 2| Revolution
Save l [ Cancel

Figure 7-5: New Actuator Window

6. Linear Units Ratio field: These numerator and denominator entries are used to
setup the ratio of rotary motor revolutions to linear distance in selected user
units per motor revolution. If there is a gearbox inline with the motor, this ratio
must be taken into account and entered accordingly.

For example, if there is an Other Actuator with an 0.5" (two turns per inch)
lead screw, then the Linear Units Ratio would look as in Figure 7-6 below. All
the required fields have been entered properly and the parameters have been
validated. This activates the Save button.

Modsl DEMO

Description DEMO UNIT

Stroke 6.000 =l in
0.500 —
Linear units rato = —F—————— = 0500 in / Motor Revolution
1 “ | Revolution

I Save H Cancel

A

Figure 7-6: New Actuator Window Data Entry Complete

7. Allow Rotary Moves Types allows velocity and other rotary moves to be
accessible. If this motor is connected to a linear actuator it is recommended
that this remain unchecked. Linear units ratio must also be set to 1:1.
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Actuator | THE ACTUATOR TAB
|
8. Clicking the save button adds the New Actuator information to the Other
Actuator catalog. The name of the new actuator is automatically added to the
Model drop down for later reference.

~ Tolomatic Motion [E=SEN )
File Tools View Help
m:]!~hl$'¢@ LD iFrEE =
Drive |3 Actuator | Motor | Mode Select I 1’0 I Fault | Safety/Limits Home Setup Mode Setup |
Tolomatic Rotary @ Custom (Other) Reflected Ineria Match 5.0
Other Linear Actuator Settings
Model -]
— SS_SPECIAL_GEARED_RP
Description ROTARY
THE WEDGE
Stroke  NEW ACTUATOR
New Actuator...
" mm
i Unesruntsratio = —— = andefined> mm / Motor Revolution
" Motor Revoltions
[7] Allow Rotary Move Types
! [ New |

N

S1| Connected: COMA5 38400 baud

Figure 7-6: Other Actuator Window with Multiple Model Drop Down Display

9. Button descriptions:
New: Create new actuator
Edit:  Edit existing actuator previously saved
Delete: Delete selected actuator
Copy: Create a new actuator based on selected existing actuator
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N 8.1 Using the Motor Tab

The Motor tab is used to configure a Tolomatic motor or create a different motor in
NOTE: At the the Other Motor Catalog. The default selection of the radio button is Tolomatic Motor.

time of this release, I 8.1.1 Tolomatic Motor Selection
servo drives do 1. Verify the correct Motor selection and settings are displayed.
NOT support "Other

2. All parameters except the Reverse Direction check box are automatically
populated with those of the selected motor and are disabled from entry.

If the user wishes to select a different motor Model that is acceptable for the
actuator chosen, then simply select a new motor from the Model drop down.

Motor" configuration.

3. Depending on the actuator configuration or the actuator installation in the
machine, the user may wish to reverse the direction of the motor's positive
direction. Default positive motion direction is CW (clockwise) when viewed
toward output shaft of motor. To change it to CCW (counter-clockwise), the
Reverse Direction check box must be checked.

i\éé Stepper Drive
~ roms e S e
m File Tools View Help l
EEIEN IR =
Drive | Actuator I m' Mode Select I Vo I Fault I Safety/Limits l Home Setup 3 Mode Setup |
@ Tolomatic Motor Other Motor

Stepper Settings

Model [AMSICIA1 =
Description |NEMA 23 STEPPER W/ ENC
Degrees/step | 1.80 degrees
Steps/rev | 200 steps
| Resistance | 1.500 Ohms
Inductance  3.700 mH
Inetia 0.075 bin"2
Max RPM 1200.000 RPM
Max Continuous Cument  2.000 Amp
‘I Max Holding Curert 1000 % fmax current)
Max Torque  |5.250 inibs Microstep Mode |Defeul

ines/rev Gear Reduction |11
Total infrev | 00354 infrev

"] Reverse Direction

US_Rotary || Local (not connected) session

Figure 8-1: Motor Tab with Tolomatic Stepper Motor Selected
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.'AT:S- Servo Drive /

1
IACSI "~ T o e S e

1
: File Tools View Help I :
, R d 4504 FRIEER= ,
1 Drive l Actuator | Motor I a Mode Select | 1'0 I Fault l Safety/Limits | Home Setup Mode Setup | 1
! @ Tolomatic Motor !
1 1
1 Servo Settings - 1
I Model |AMV2C3A1 -] 1
1 Description  M-2321C-QN-02D 1
1 #Poles 2 1
1 1
I Ke 105000 Vipk /1000 rpm 1
1 | Kk (0886 indbs/A 1
1 | Resistance 0616 Ohms 1
: Ihductance 0915 mH :
1 : Inetia 004830 Ib4n"2 1
1 Max RPM 6000 RPM 1
: Continuous Curent 9320 Amp Peak Continuous Torque | 7.156 indb :
1 Peak Curent 13 640 Amp Peak Peak Torque 1520 indb 1
1 500 lines/rev Gear Reduction |11 1
I Counts 2000 Totalin/rev 00394 in/rev 1
: Offset to Index Pulse 239,76 :
1 Index Gating Config  PhA_1_PhB_0 1
1 | Reverse Direction 1
1 1
1 1
1 US_Rotary || Connected: COM4S5 38400 baud | 1
1 1
| Figure 8-2: Motor Tab with Tolomatic Servo Motor Selected 1
1 1
: @ NOTE: Servo does not currently support "Other Motor". :
]
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Motor] THE MOTOR TAB
|

.Stepper Drive
B 8.1.2 Other Motor Selection

The Other Motor catalog allows a user to keep any number of motor models
compatible with the ACS Drive in the file for convenience and later use. Selection
of a motor other than one supplied by Tolomatic is done in a similar procedure as
selecting an Other Actuator.

e
e
Do

1. If no Other Motors have been created there will be no selections under the
Models drop down (see Figure 8-3). In this case, the user must click the New
button at the bottom of the screen.

=
’ File Tools View Help ]
= =
Drive | Actstor | Motor | ModeSelect | 10 | Faut | Sefeylimits | HomeSewp | Q@ ModeSewp |
Tolomatic Motor © Other Motor
Stepper Settings ‘ ‘
Model |NEMA17 BRAKE o |
Description |NEMA 17 STEPPER
Degrees/step | 130 degrees
Steps/rev - steps
Resistance 2.4 Ohms
Inductance |45 mH
Inertia bn"2
Max RPM 1 500.000 RPM
Max Continuous Cument 15 Amp
Max Holding Cumrent 1 % (max cument)
Max Torque 4400 nbs Microstep Mode |“faut
ines/rev Gear Reduction |1:1
Totalin/rev |0.03 in/rev
Reverse Direction
New | Ede | Delete Copy

US_Rotary || Local (not connected) session

Figure 8-3: Other Motor with no Model Choices Available

2. Clicking the New button, will bring up a New Stepper Motor dialog box in which
the user must enter the motor name, description (28 alpha-numeric characters
in uppercase), and specifications. Once the information entered has been
validated, the light red fields will disappear and the save button will become
active.

3. Clicking the save button adds the New Motor information to the Other Motor
catalog. The name of the new motor is automatically added to the Model drop
down for later reference.

4. Depending on the actuator configuration or the actuator installation in the
machine, the user may wish to reverse the direction of the motor's positive
direction. When facing motor mounting end, default positive motion direction is
CW (clockwise). To change it to CCW (counter-clockwise), the Reverse Direction
check box must be checked.
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e
e
Do

Stepper Drive

THE MOTOR TAB

s

A

= New Stepper Motor SN - l o | & IQ‘
Model SAMPLE MOTOR
Description DEMO MOTOR
Degrees/step [ 18 v | degrees
Steps/rev 200 steps
Resistance | 1.000 ohm
Inductance |1.000 & mH
Inertia |1.000 2l b4n"2
Max RPM |1000.000 | mm
Max Continuous Current  |5.000 $| amp
Max Holding Current  120.0 =~ %
Max Torque |12.000 = indb
Gear Reduction |3.000 +| revAum
¥| Encoder (500 2 lines/rev
2 counts/rev
Microstep Mode Higher microstep modes can limit velocity

4 [ Save

| [ cancel |

[
[
|
|

. Tolomatic Motion Interface

File Tools View Help

2 wid [
Diive | Actior | Metor | ModeSelect | 10 | Faut | Ssfeytimis
Tolomatic Motor © Other Motor
Stepper Settings
Model | SAMPLE MOTOR -
Description  DEMO MOT
Degrees/step 1 degrees
Steps/rev 200 steps
Resistance 1 Ohms
Inductance 1 mH
Inertia bin"2
Max RPM 1 RPM
Max Continuous Curent 500 Amp
Max Holding Cument 2 % {max cument)
Max Torque 120 indbs Mcrostep Mode | Defaut
Ines/rev Gear Reduction
2 Totalinfrev 00131
Reverse Drrection

(o J[ e

Figure 8-4: Edit Stepper Motor Window with Data Complete

Home Setup | @ Mode Setwp |

US_Rotary || Local (not connected) session

5. Button descriptions:

Figure 8-5: Other Motor Window with Model Added to Drop Down Display

New: Create new actuator Edit: Edit existing actuator
previously saved Delete: Delete selected actuator Copy: Create a new

actuator based on selected existing actuator
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The Mode Select Tab

BN 9.1 Using the Mode Select Tab

*ACS Stepper Drive

NOTE: The ACS stepper drive
models and modes are as follows:

1ACS Servo Drive

NOTE: The ACS servo drive
models and modes are as follows:

The software supports

four different operating
modes: Index Move,
Analog Position, Pneumatic

° P 1
3 1 1
] o | [
1 s 1 1
° P | 1
3 : . 1 ACS Part | Operating | I
3 Model | Number Mode o 1 mode supports one of the
3 P e onete 1 following protocols: Mod
: [ndex MOVS b I Ana|og P0.3|t|0n / I 0 0W|ng DI’O 0COIS: Moaous
. ST1048UD |3604-9665| Analog Position s SV2048UD (3604-9661|  Veloctty |, RTU. EtherNet/IP, Modbus
= Modbus RTU | ¢ ] 2 Modbus RTU I or etherCAl.
P B indexMove | & 1 | index Move | 1 The Index Move mode
¢ 18] sT1048ED |3604-9666| Anelog Position | 3 1| & Analog Position /| I
. [am) - . (]
S Preumatic | & 1 |=| sy2048ED |3604-9662] \Velocty | 1 SUPPOMts 4,8,and 16
b EtherNet/P | & 1 |© Pneumatic | ! move commands. These
P o ndexMove | & 1|2 EtherNetP_| 1 move commands can be
s | |sTto4amD |3604-9667) nalcd Fosion | 2 ex}ote |1 configured to be Absolute,
1 Modbus TCP | & | SV2048MD (3604-9663| “"519 O | Incremental, Jog, Home,
Secccccccccscccsccscccscccsscccos e I Modbus TCP I ForceorNoAC‘[lon
T * moves. Also supports
ACSI Integrated velocity and rotary moves. The motion
NOTE: The ACSI motor/ drive/controller models and profile can be independently set for each
modes are as follows: move. The motion profile includes velocity,
AM Code (Used i i i
ACSI Model | tadrncsons | Part . gccelerapon, deceleration and force whlch
Tolomatic actuator) | Number Operating Mode is setup in the Mode Setup tab (see Section
ACSI23-1Q1-B | AMI2CTAT | 3604-9740 In\(/jelX Ntlovg’ Analo% POBSim'm/ 14: Mode Setup Tab). Index mode also
e ' PO, 5as(G contains the Basic Indexer.
Index Move, Analog Position/ ntrol m h
ACSI23-1Q1-E | AMI3C1A1 | 3604-9746 | Velocity, Pneumatic, Basic The Analog Control mode supports bot
Indexer, EtherNet/IP voltage (0 to 10 VDC) and current (4 to 20
Index Move, Analog Position/ mA) on the analog input and analog output.
ACSI23-1Q1-M| AMI4C1AT | 3604-9752 Ve:ggg\)celin&gggjg%%mc The ACS Drive follows the analog input
5 index Move, Analog Position/ signal and commands the actuator position
§ ACSI23-1Q1-C | AMI5SCTA1 | 3604-9856 | Velocity, Pneumatic, Basic to a scaled position as distance/volt or
Indexer, EtherCAT :
' volt.
é Index Move, Analog Position/ scaled velocity as speed / volt
;5; ACSI23-1Q1-P | AMI6C1A1 3604-9864 | Velocity, Pneumatic, Basic The Pneumatic mode is used to rep|ace or
= Indexer, PROFINET 1/0 . L )
S Index Move, Analog PosTion/ mimic pneumatic cylinder/valve operation
% ACSI34-1Q1-B | AMI2D1AT | 3604-9770 Velocity, Pneumatic logic. With pneumatic mode there are four
© ACSIA101-E | AvaDIM | 36009776 In\(/ielx I\/tlovg, Analog PoBsitipn/ different selections: Spring, 2 Position (2
o - - - €l0CIty, Fneumatic, basic : iy . iy
2 Indexer, EtherNeUIP input), 3 Position (2 input) &, 3 Position
Index Move, Analog Position/ (3 input). These four pneumatic mode
ACSI34-1Q1-M | AMI4D1A1 | 3604-9782 | Velocity, Pneumatic, Basic operations allow just about any pneumatic
Indexer, Modbus TP valve logic to be replaced with the ACS
Index Move, Analog Position/ ) g - .p .
ACSI34-1Q1-C | AMISD1AT | 3604-9872 | Velocity, Pneumatic, Basic drive. Additionally, in pneumatic mode,
— "r\‘/ldexefAEﬂl‘erCF/jT — the drive will automatically home the
naex Iviove, Analog rosition
ACSI34-1Q1-P | AMIGDIAT [3604-9886| Velocity, Pneumaic, Basic actuator upon power up based on the home
Indexer, PROFINET 1/0 setup configuration.
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Mode Select ]

NOTE: The TMI

software will determine if
ModBus RTU, EtherNet/IP,
PROFINET. Modbus TCP, or
EtherCAT is appropriate
based on the connected
ACS Drive.

THE MODE SELECT TAB

The Network mode accepts commands to change motion profile, command infinite

positions, monitor status and provide diagnostics, using network control.

. Tolomatic Motion Interface L o8 ﬁ

File Tools View Help
@B wd 45 O O IEmE =
Drive | Actuator | Motor | uoc.sueu| 00 | Faut | Sefetylimits | HomeSewp | Q@ Mode Setwp

Operating Mode
O Index Move (4 Move Commands 2inputs) v

Analog Control
Preumatic

Modbus TCP

Figure 9-1: Mode Select Tab Window - Index default

-
= Tolomatic Motion Interface (s

File Tools View Help

@B d 45 Of O IEEE=

Orive | Actator | Motor | ModeSelect | 1O | Faut | Sefetytimits | HomeSewp | ModeSetp |
Operating Mode
® Index Move 4 Move Commands (2 inputs) >

4 Move Commands (2 inp
Analeg Control Basic Indexer I

Pneumatic

Modous TCP

Figure 9-2: Mode Select Tab Window - Index drop-down

= Tolomatic Motion Interface Eﬁﬂ

File Tools View Help
EBH %5 O4 B IEER=
Drive | Actuator | Motor I Mode Select | o I Fault I Safety/Limits Home Setup Mode Setup

Operating Mode
Index Move

@ Analog Cortrol [Vﬂm -] Postion -]

Pneumatic

Modbus TCP

Figure 9-3: Mode Select Tab Window - Analog default

. Tolomatic Motion Interface E@ﬂ

File Tools View Help
FBNH %5 O4 B Il =
Drive | Actuator | Motor | umsuu' W0 | Faut | SefetyiLimits | HomeSetp | ModeSetup

Operating Mode
Index Move

© Analog Control ‘VW | | Posttion v

Pneumatic Curent

Modbus TCP

Figure 9-4: Mode Select Tab Window - Analog voltage drop-down
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[ Tolomatic Motion Interface (=B e
File Tools View Help
@B NE %5 O4 R IEER=
Orive | Actator | Motor | ModeSelest | 10 | Faut | Sefenytimits | HomeSetp | Mode Setup
Operating Mode
Index Move
© Analog Cortrol [Vokage v|[Postion  ~
Preumatic |
- Modbus TCP

Figure 9-5: Mode Select Tab Window - Analog position drop-down

= Tolomatic Motion Interface ﬂﬂ

File Tools View Help
EBwEd 4504 FBIEER=
Drive | Actstor | Motor | ModeSelest | 10 | Faut | Sefetyilimits | HomeSewp | Mode Setup
Operating Mode
Index Move
) Analog Control

Modbus TCP 2 'fok:,;m (2 input)
3 Postion (2 input)
3 Postion (3 input

Figure 9-6: Mode Select Tab Window - Pneumatic drop-down

[~ Tolomatic Motion Interface ] -.— =) )
‘ File Tools View Help -
=i IS IR . BIEEE = ,
| Oive | ctistor | Motor | ModeSelest | 10 | Faut | Ssenyilimits | HomeSewp | Q ModeSewp |
Operating Mode
Index Move
Analog Postion
Preumatic
© ModbusRTU  Deviceld 1 [ [15200 ) bawd

Figure 9-7: Mode Select Tab Window - Modbus RTU

[~ Tolomatic Motion Interface 1 R — (o B e
File Tools View Help
ERNdiss 0478 I EEE= .
| Oive | Actstor | Motor | ModeSelect | 10 | Faut | Sefetyiimits | HomeSenp
Operating Mode
Index Move
Analog Postion
Preumatic
® Bheet/lP 1921680100

Figure 9-8: Mode Select Tab Window - EtherNet/IP
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-
. Tolomatic Motion Interface I @m

File Tools View Help

EBNd 4 OA FR IEER =
Drive I Actualorl Motor I Mdel 10 I Fault | Safety/Limits Home Setup |3 Mode Setup
Operating Mode
7 Index Move

") Analog Control

© Modbus TCP 192.168.0.100

Figure 9-9: Mode Select Tab Window - Modbus TGP

S
File Tools View Help
HEEIR IR @
|| Drive | Aa:‘tuatorl Mator | mwm' T'o} | Fault | Safety/Limits Home Setup |3 Mode Setup
Operating Mode
() Index Move
() Analog Control
() Pneumatic
i @ PROFINET
I

Figure 9-10: Mode Select Tab Window -PROFINET

—— ™

File Tools View Help
EE N d ORI FBIEEE =

Drive | Actustor | Motor | mwm| 10 | Fault | SafetyiLimits HomeSetup |  Mode Setup

Operating Mode

) Index Move

() Anglog Control
() Pneumatic

@ EtherCAT

Figure 9-11: Mode Select Tab Window -EtherCAT
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BN 10.1 Using the 1/0 Tab

The I/0 Tab

The digital input and digital output functionality are configured using the I/0 tab.
Default 1/0 configurations are set up for the selected mode and are shown after the
Digital Input and Output Command Tables in Figures 10-1 through 10-4.

M 10.1.1 Digital Inputs

Digital Input Functionality

Enable

Enables or Disables the ACS Drive and power to the motor.

NOTE: Faults configured to Disable Motor (see Section 11: Fault
Tab) will require PLC or logic device to cycle level of Enable input
to re-enable the AGS Drive. Cycling this input when there is no
feedback device will clear the Home output.

Start Motion

Initiates the selected move command from the Move Select inputs.
While input is on it prevents further motion.

Stop Motion

Stops move in progress with controlled deceleration. If executed
during a home, will declare home at current position.

Home

Initiates the homing routine setup in the Home Setup tab (see
Section 13: Home Setup Tab).

Software-stop
(E-Stop)

Executes an immediate stop which either stops motion or disables
ACS Drive depending on the fault configuration in the Fault tab (see
Section 11: Fault Tab). While asserted it prevents further motion.

Move Select 1-4 Inputs
(MS1, MS2, MS3, MS4)

Selects move for execution based on
Index Move mode (see Appendix 1 for Move Select Logic) or
Pneumatic mode (see Appendix 2 for Move Select Logic)

Positive Limit Switch

Stops motion or disables the ACS Drive depending on the fault
configuration in the Fault tab (see Section 11 Fault Tab).

Negative Limit Switch

Stops motion or disables the ACS Drive depending on the fault
configuration in the Fault tab (see Section 11 Fault Tab).

Pause Indexer
(Basic Indexer)

Pauses the currently running basic sequencer index. (Demo Mode)

Enable/Start Motion
(Basic Indexer)

Enables and initiates the selected move command from the Move
Select inputs. (Demo Mode)

Table 10-1: Descriptions of Digital Input Functionality

Refer to Hardware Manual for I/0 Timing Diagrams.
M 10.1.2 Digital Outputs

Digital Output Functionality

Move Complete

Signal to PLC or logic device indicating whether motion is in
progress (off) or motion is complete (on).

Home Complete

Signal to PLC or logic device indicating whether ACS Drive/motor
combination is homed (on) or not homed (off). NOTE: When
homing is in progress, the Home Complete output will be off.
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THE I/0 TAB

Digital Output Functionality

Fault Signal to PLC or logic device indicating that a fault has occurred.
The steps to reset the fault are different depending on the fault
category (see section 11: Fault Tab) for a complete description of
faults and recovery.

Zone Signal to PLC or logic device indicating that the position of the

(Optional) actuator is within the Zone Positive Bound and Zone Negative
Bound setup in the Safety/Limits tab (see Section 12: Safety/
Limits Tab).

ACSI Brake Logical output to control brake relay.

(ACSI Specific)

Indexer Complete Indicates basic indexer sequence in progress or complete. Demo
mode only.

In Position Drive is at Commanded Position

Table 10-2: Descriptions of Digital Output Commands

Refer to Appendix 1: /0 Timing Diagrams for Input Requirement, System Startup
Timing, Jog Move Timing, Absolute and Incremental Moves, Timing and Move
Timing Rules.

Digital Input Control

TMI allows the user to adjust the digital debounce time from 0 to 500 milliseconds.
(This control is not pictured)

"Tru-Pneu" Mode check-box executes pneumatic commanded position on power-
up. (By default, drive waits for change in digital input before commencing motion)

B 10.1.3 Brake Output Configuration
For drives that support brake output, control of the output is configured on the I/0 tab.

Help
EBwd %5048 IEEN=
Drive | Actuator | Motor | ModeSelect | WO | Fault | Sofetyllimis | @ HomeSetwp | ModeSeus |
Digital inputs Digial Outputs Brake Quiput
1 [Enable ~] 1 [Motion Complete ~|  [¥) Enable Brake Output ) Active Low () Active High
2 [stan Motion =] 2 [Home Complete =] Disoble Broke Response Delay  [40.000 || msec
3 [Home v 3 [ v)  Enable Brake Response Delay 40,000 |2 meec
4 [ Software Stop »] 4 [NotConfi =] Mesimum Brake Delay 20,000 1| msec
5 Maamum Brake Velocty 1000 5 mmesc
¢ [ovsanrzosa <) [ o o Bogors
7 [Not Corfigured -
Jre—
Digtal Input Control
Debouncing 6 = msec

Figure 10-7: Brake Output enabled

Brake Output Functionality

Enable Brake Output Enables or disables the brake output subsystem
Active Low Brake is applied when current is removed
Active High Brake is applied when current is applied

ACS Drive:
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Brake Output Functionality
Disable Brake Response Number between 0 and 1,000 milliseconds

Delay
Enable Brake Response Number between 0 and 1,000 milliseconds
Delay
Maximum Brake Delay Number between 0 and 1,000 milliseconds

Maximum Brake Velocity | Number between 0 and 5 mm/sec.
Table 10-3: Descriptions of Brake Output Functionality

e -

Drive Disabled

Maximum Brake Delay

Disable Detectede———————————9 fmum)

Velocity 0—0\\
Maximum Decel—s! \_Maximum Brake Velocity

Brake Enabled Qutput

Motor Enabled »

Ay

\nable Brake Response Delay

Drive Enabled

»

Enable Detected

Maximum Brake Delay

Brake Enabled Output »

-

Motor Enabled ~— o |
{—

. . J '\]
isable Brake Response Delay

Figure 10-8: Brake Output timing

NOTE:

The ACSI requires external switching to handle the high amp brake. See ACSI hardware
manual for details.
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The Fault Tab

I 11.1 Using the Fault Tab

NOTE: Maximum Decel
is used in Safety Faults
when either Stop
Motion & Stop Motion
(without Fault Output)
is chosen. This allows
a faster motion stop
than Disable Motor. (See

The Fault tab allows the user to configure how the drive responds to Safety Faults.
The Critical Faults are always enabled and the configured response is to disable the
motor. Critical Faults are listed for information only.

Each of the Safety Fault types has a check-box and a combobox (drop-down).

- — o
=, Tolomatic Motion Interface 1 . —— (=] 5
File Tools View Help

~“ B wid %508 78 IFmE =

Drive | Actustor | Motor | ModeSelect | 1O | Fu' Safetyllimits | HomeSetp | @ Mode Sewp
Safety Fauls Crtical Fauks
OTlis TS Faadbuci/bokarTams | Dicaia Mot
7 Postive Lim# | Stop Metion x "
| Negative Limt | Stap Motion -
7| Software Stop [ stop Mation -
4| Postion Emor Es_iop Mation -
7| Velocty Eror [Stop Mation - Rash Eror
I orf Circud
Optional - User Defined Watchdog Reset

Not chalngable

Figure 11-1: Safety Fault - user defined choices

Each available Safety Fault has 4 different user defined choices. (If greyed out no
input is configured for that safety fault.) Safety Faults are assigned to physical
digital inputs in the 1/0 tab. If that digital input is High, then the assigned Fault
condition will occur.

Unchecked Input will not cause a safety fault.
Checked, Stop Fault will result in current motion to stop at Maximum
Motion Decel value configured on the Safety/Limits tab, and the

Fault digital output will be turned on. A subsequent motion
command may automatically clear this fault.

Checked, Disable | Fault will result in drive power to be cut. If a move is in
Motor progress, coasting may result. For a vertical application, the
load may fall. The motor will remain disabled until the
fault is cleared by an ACS Drive Disable/Enable cycle, or

Chapter 12 Safety/Limits power cycle.
Teb) Checked, Stop | Same as “Checked, Stop Motion” except the Fault digital
Motion (without | output will not be turned on.
Fault Output)
Table 11-1: Safety Fault user defined choices
ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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THE FAULT TAB

BN 11.2 Fault Descriptions and Recovery

A NOTE: To clear

B 11.2.1 Safety Faults

faults that disable the
motor; PLC needs to
lower/raise the enable

digital input, toggle
the enable bit using

Safety Faults Table
Positive Limit Fault indicates positive limit has been reached. If Stop Motion is configured,
Switch the fault will clear on motion in the opposite direction. If Disable Motor is
configured, the fault is cleared with Disable/Enable cycle.
Negative Limit | Fault indicates negative limit has been reached. If Stop Motion is configured,
Switch the fault will clear on motion in the opposite direction. If Disable Motor is

configured, the fault is cleared with Disable/Enable cycle.

Network or TMI user
must press the Enable
button on the motion

Position Error

Requires motor with an encoder. Fault indicates current position is not within
the specified Position Error distance (configured on the Safety/Limits tab)

of the commanded position. If Stop Motion is configured, this fault will be
automatically cleared on the next move. If Disable Motor is configured, the

manager. fault is cleared with Disable/Enable cycle.
*ACS Stepper Drive | | Stepper Oniy: If move force < 100% position erfor reporting on digital fault ~ |~ s
o output and fault status is silenced. o
R R N L R e O T T S T e = e
1ACS Servo Drive / ACSI elocity Errol Velocity is above velocity error max defined in safety limits. I
] v _ Drive power usage above maxallowed. _ _ _ _ _ _ _ _ _ ____ _ |
Software Stop | Fault indicates the signal level on the digital input is high. If Stop Motion is

configured it will be cleared once the software stop input is lowered. Motion
will not be allowed until software stop has been cleared. If Disable Motor is
configured the fault must be cleared by lowering software stop input, and

cycle enable signal.

Table 11-2: Safety

Any Stop Motion

Faults Descriptions

commanded by a Safety Fault decelerates the current move at

max. deceleration (as configured in the Safety/Limits tab).

FAULT NOTE

There is no priority in fault actions. The last fault to occur will perform the

action associat

ed with it. This is important to understand for troubleshooting

faults. For example, if a Software Stop safety fault occurs with the action set to

"Stop Motion", th

is will turn on the fault output. And then if a Position Error fault

occurs shortly afterward with the action set to "Stop Motion without fault output",
the fault output will be turned off. Another example is if a fault occurs with action
set to "Disable Motor", and then a fault occurs with action set to "Stop Motion
without fault output", the result will be the motor stays disabled and the fault output

is turned off.

ACSI Motor/Drive/Controller User Guide:
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THE FAULT TAB

A NOTE: To clear

faults; PLC needs to
lower/raise the enable
digital input, enable
command over network
control or TMI user
must press the Enable
button on the motion
manager.

:'A_CST Servo Drive /

1ACSI
1

A NOTE: Critical Faults
are drive specific. Check the
hardware manual for more
information on fault triggers.

{ACS Servo Drive 7 —
'ACSI

TROUBLESHOOTING TIP:

Short circuit can false trigger if
Drive power is cut while keep alive
power is active and the motor is
enabled and in motion. To prevent
this, before power is cut, software-
stop (Estop) can be commanded

over 1/0 or network control.

File Help

Tools
W wd %O IEEE =
Drive | Actator | Motor | ModeSelect | 1O | Fauk | SsfetylLimits | HomeSetp | @ ModeSewp |
Safoty Fauks Crtical Fauts
- Feedback Mator Tem
¥ FPostive Limt Stop Matian 4 Over Cument sble Motor
71 Negative Limt Stop Moton v Must Configure in 1/0 Tab
7 Software Sop Stop Maten - ver Votage e M
7 Postion Eor Stop Motion - inder Vokage
4 Vielocty Esce Stop Mation -

Requires Encoder, must also
configure in SafetyiLimits Tab

Figure 11-2: No associated digital input means Safety Fault cannot be configured and are
displayed greyed out on Fault Tab

B 11.2.2 Critical Faults

All Critical Faults will disable the motor when they occur. To clear these faults, the
fault condition cannot be present and the enable input line must be lowered and
then raised to proceed with motion. Watchdog timeout must be cleared by power

cycle only.

Drive Critical Faults Table

Feedback Error / motor
overtemp

Feedback device is malfunctioning OR disconnected when drive is
enabled. (Power Cycle to Clear) or motor is overTemp

Over Current

Drive current is above safe level for the Drive hardware.

Drive Over Temperature

Drive temperature is greater than the maximum allowed
temperature.

Drive Over Voltage

Main power voltage exceeds threshold (defined in the hardware
manual, Input Power Section).

Drive Under Voltage

Main power voltage below threshold (defined as 0.6 times
configured bus voltage).

Flash Error

Flash write failed. Flash version doesn't match.
e During Startup: Invalid flash version
e During Save: Flash write failed
¢ During Motion: Communications error with driver

\otor phase shorted o ground. Internal motor short o phase short
to ground.

Watchdog Timeout

Firmware §aW, drive reset or drive pT)VWar-cyEIeE ﬁJtT/oFaaa did not
reach @V. (Power Cycle to Clear) Intermittent power upon startup
or while running can trigger a watchdog timeout fault. Power

brownouts may also trigger the watchdog timeout fault.

Table 11-3: ACS Drive Critical Faults Descriptions

ACSI Motor/Drive/Controller User Guide:
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Safety/Limits | The Safety/Limits Tab

BN 12.1 Using the Safety/Limits Tab

The Safety/Limits tab is used to configure Safety parameters, Motion Limits and
setup such features as Endpoint Correction or Zone Output.
[~ Tolomatic Motion Interface 1 ® “= [%‘

File Tools View Help

B wd % Of FRIEEE=

Drive | Actustor | Motor | ModeSelect | 10 | Faut | Safetyflimiss | HomeSetup | @ Mode Setup
In Postion Crtena Following Emror
In Postion 0.010 + rev Postion Emor  0.500 - rev
Settle Time 100.0 +| msec Eco Mode ¢
Force Move Settle Tme (1000 11 maec Velocty Eror {10000 # rev/ssc
Motion Limts Curent Umts
Maximum Velocty 38.095 | rev/sec Peak Cumrent Max 18640 - amp
Maxdmum Accel/Decel 114286 + rev/sec™2 Cont_ Cument Max 9.320 > amp
Peak Cument Duration (10000 |5~ msec

£ NOTE: Throughout this
manual information that
ONLY applies to Stepper

i Postive/Negative Limits
Postive Software Limt J 32760015 rev

Drives will be noted in grey e =
bOX Zone Postive Bound } 613526 54| rev
l.\éys.téﬁﬁér.[).ri\;e. oo Zone Negatve Bourd $681572] rev
|I’]f0l’matI0n that app“es tO US_Rotary | Connected: COM45 38400 baud | Current position: 0.000
Servo Drives & ACSI Motor/ Figure 12-1: Safety/Limits Tab
Drive will be noted in light
purple box: . L
“ics Servobrive7 ~ ] MM 12.1.1 In Position Criteria
lACS| .: In Position: This value defines the +/- window around the desired target position
that is considered within position.
Settle Time: The amount of time the position is within the In Position Band before
declaring Motion Complete.
:ACS Stepper Drive ~~ Endpoint Correction: \When enabled, Endpoint Correction initiates one correcting 3
move at the end of the initial move to correct any position error that is greater than ¢
y the In Position value. At the end of the initial move, the distance of the corrected 4
3 move will be the difference between Target Position and Actual Position. This
correcting move will use the same motion profile parameters (velocity, accel, decel, s
3 force) as the initial move. Endpoint Correction is only available with stepper motors 3
E.................Vyith.?rlc.o.d.ets.-..................................................E
{ACS Servo Drive/ ~ Force Move Settle Time: The amount of time after a specified force is reached
1ACSI before declaring Motion Complete. !
b oo oo oon oon oo omn omm e o mm o o o e e e N N N RN M N M M N M M N M M M M N N M M NN EE Em O E
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M 12.1.2 Following Error

Position Error: This value defines the +/- window around the commanded position that the
actual position must be within or a Position Error fault will occur.

Position Error = Commanded Position — Actual Position.

The Position Error is continuously calculated throughout the entire move. Position Error is only
available with motors with encoders. The Position Error setting must always be larger than the
setting for the In Position parameter. If the Position Error setting is smaller than the In Position
setting, the In Position parameter will turn red, indicating an invalid setting.

Velocity Error: This value defines the +/- window around commanded velocity that the actual
velocity must be within or a Velocity Error fault will occur.

Velocity Error = Commanded Velocity — Actual Velocity

Velocity Error is continuously calculated throughout the entire move. Velocity Error is only
available with motors with encoders. By default, Velocity Error output is disabled.

1ACS Servo Drive /
1ACSI M 12.1.3 Eco Mode (Servo / ACSI Only)

] Eco mode is intended to reduce motor current in the motion complete interval (dwell) by
allowing a slight increase of position error. It is suggested to enable this feature when an 12T
Fault occurs when the drive is not in motion, or if there is high drag in the mechanical system
and the drive is near the I2T Limit.

Eco mode is a mode specially designed for instance where the dynamic loads on the actuator
are lower than the stiction or drag of the mechanical system itself. In other words, if the drive
is disabled, the load does not move from its current position.

In these high drag mechanical configurations, frictional drag may prevent position error from
ever reaching 0. As the control loop error increases over time, it eventually breaks through the
frictional drag and overshoots the target position. This process repeats and a scenario called
“Position Hunting” occurs.

In Motion Motion Complete

In Position Band Current Position

S

Figure 12-2: Position Hunting in a High Mechanical Drag System

While this hunting is occurring, current is increasing and, depending on the strength of the
mechanical stiction of the system, integral error could be spooling up over the continuous
current limits of the drive or motor. When the actual current is higher than the continuous

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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I
1ACS Servo Drive /

:ACSI

A

TROUBLESHOOTING TIP:

In some Applications,

if position is pushed

or forced out of the

in position band once
motion completes, the
position could enter an
oscillating or waiting
mode. If this occurs, the
application is not suitable
for eco-mode.

THE SAFETY/LIMITS TAB

current of the motor, an 12T fault can
overheating. If this is occurring, your
the peak limits of the drive or motor.

When Eco mode is enabled, motion is
the In Position Band, the control loop

occur, which protects your motor and drive from
actual output currents could well be approaching

complete and the current position is within
does not attempt to correct position error. This

allows the mechanical advantage of the system to hold the load while the drive
monitors the position and intercedes when the current position falls outside of the In

Position Band. This mode conserves

In Motion Motion Complete

power by stopping the Position Hunt.

In Position Band
Current Position

I
I
I
I
1
1
1
1
L
1
1

A

/
Figure 12-3: Eco Mode Enabled on a High Drag Mechanical System

While Eco mode is primarily used in systems with mechanical high drag, it also can be
used in systems that do not have high drag, but wish to conserve power — at a cost of
a slight position adjustment on motion complete. In these systems, the load pushes
the Current Position outside of the In Position Band. The Control Loop then corrects

the position using a scaling based on

target position and the position error limit. As

the current position approaches the position error limit the control gains increase. This
negotiation results in a rapid equilibrium that conserves power.

In Motion Motion Complete

In Position Band
Current Position

Position Correction Gai

TPOS\NOII Error Limit

nsactivated

Figure 12-4: Eco Mode with Position reaching equilibrium

TIPS:

1) The smaller IN Position Band is the less effective ECO Mode, it will be

reducing power during the motion complete interval.

2) Control gains are scaled at maximum 100% at the position error limit. To reduce
position error when in motion complete interval, reduce position error limit value.
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NOTE: Maximum Decel B 12.1.4 Motion Limits

Is used in Safety Faults Maximum Velocity: This value defines the maximum velocity that is allowed to be

when either Stop configured by the software and commanded by the ACS Drive. The TMI software will
Motion & Stop Motion automatically cap any entered velocity value to the max setting. When the actuator
(without Fault Output) & motor information is entered, the TMI software will automatically calculate the

is chosen. This allows Maximum Velocity setting using the actuator max speed and motor max RPM. The

a faster motion stop ACS Drive ensures that no moves can be commanded with a velocity value higher
than Disable Motor. (See than the max setting. This calculation does not include inertia or load. As such, your

Chapter 11 Fault Tab) system may not be able to reach maximum velocity.

Maximum Accel/Decel: This value defines the maximum accelerations and
decelerations that are allowed to be configured by the software and commanded

A by the ACS Drive. The TMI software will automatically cap any entered value to the
maximum Accel/Decel setting. The maximum allowable Accel/Decel is 40 times

TROUBLESHOOTING TIP: the maximum allowable velocity. The ACS Drive ensures that no moves can be

Choose valid motion limits commanded with an acceleration or deceleration value higher than the value of the

to watch the applcation. Maximum Accel/Decel parameter.

Max velocity, Accel/Decel Note: If zero (@) velocity or accel/decel is entered, these parameters will turn

values that are too high for red and the Tolomatic logo will appear on the Safety/Limits tab.

an application can cause

motion issues including B 12.1.5 Current Limits

possible damage to drives

T Peak Current Max: Instantaneous current the drive is allowed to supply to the
in high inertia systems.

motor. This corresponds to 100% force in a move.

:ﬁgglsﬂvo Drive /' Gontinuous Current Max: Maximum continuous current the drive is allowed to
I supply the motor.

: Peak Current Duration: Maximum length of time the drive is allowed to supply
: Peak Current to the motor. This is used for the 12T Fault calculation.

SISRRSTBINE Holding Current: This value defines the current level (in percentage) to which the
ACS Drive sets the output current to the motor when any move is complete. The
ACS Drive maintains this current level to the motor until the next Move Command
is executed. The default value for this parameter is 100%. This parameter can be
used to conserve energy or lower motor temperature while the motor is at rest.

e
e
Do

Peak Current Max: This value defines the maximum current applied to the motor
for all moves. Force % for a move is scaled to this value for any defined Move
Command in the Mode Setup Tab. The limits are automatically set by the motor
selection and definition in the Motor Tab. The value cannot be set higher than the
maximum rating of the motor/drive combination, but it can be reduced.

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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B 12.1.6 Positive/Negative Limits

Software Limits: There are two software limits, a positive and a negative. These
software limits create a virtual position boundary for the motor/actuator system
which the ACS Drive can not be commanded to exceed. The exception to this rule
is for homing. A home command will ignore both software limits and will ignore
limit switches if move to hard stop is selected. The TMI software will automatically
cap any move to the positive software limit if the entered value is larger, or to the
negative software limit if the entered value is smaller. The default values of the
software limits are dependent upon the following homing sequences:

1. Home to Hara-stop
Negative home direction: Positive Software Limit = Stroke — Home Offset;
Negative Software Limit = - Home Offset

Positive home direction: Positive Software Limit = + Home Offset; Negative
Software Limit = - Stroke + Home Offset

2. Home to Limit Switch
Negative Software Limit = - Stroke; Positive Software Limit = + Stroke
Note: The software limits must be changed to restrict motion bounds.

1ACS Servo Drive / 3. Home to Index Pulse (Servo / ACSI Only)

el Motor is configured for rotary mode

I Negative software limit = - Drive max.

S Positive software limit = + Drive max._ _ _ _ _ _ _ _ _ _ _________
Zone Bounds: This feature is only visible if the Zone output is enabled on the I/0
tab (see Section 10: 1/0 Tab). There are two zone bounds, a positive and a negative.
These zone bounds define a virtual position window that is monitored at all times
by the ACS Drive. When the actual position is greater than or equal to the Negative
Bound Zone and less than the Positive Bound Zone, the Zone Output will be on. The
TMI software has rules regarding these zones. The Zone Positive Bound is always
smaller than the Positive Software Limit but larger than the Negative Software
Limit. The Zone Negative Bound is always larger than the Negative Software Limit
but smaller than the Positive Software Limit. The Zone Output feature does not
interfere with motion. This feature can be used in a variety of applications to prevent
a collision with another axis of motion or to initiate a process during a specific
position range.

Negative Negative _ Positive Positive
Software Limit< Bound < Bound < Software Limit
Posttive/Negative Limts
Postive Softwars Limt U oo = in
Megative Software Limk I_J 0000 4 i
Zone Negative Bound ITJ E howo K m
ON i :
Zone Output
OFF
Figure 12-7: Zone Bounds Diagram
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BN 13.1 Using the Home Setup Tab

A WARNING:

Depending on where the
actuator is positioned

The Home Setup tab is used to configure the homing routine. Every home routine
has a configurable motion profile (velocity, accel/decel, force), a choice of direction,
and an option to home on power-up.

[~ Tolomatic Moton Tnerec |
File Tools View Help

EBECE %504 FRIEENE
Drive | quatorl Motor | Mode Select | 1o | Fault | Safety/Limits HnmeSetupl Mode Setup

Method [To Hard Stop -

Direction of Mation

Positive @ MNegative

Motion Profile & Cffset Controls
Velocity to Hard Stop  |1.000 2 rewv/sec ﬂ
Velocity to Offset  |1.000 2 rev/sec Home:
Accel/Decel  |50.00 = rev/sec”2 ‘ Enabled
Offsst  [1.000 2| rev @ Homed
Force |40.0 = % Position  4.140 rev

Additional Settings
Automatically Home on Power Up

Automatically Home on Enable

Figure 13-1: Home Setup Tab

Status Bar Indicators have been added to the status bar to indicate when a Fault
condition exists (red light on the ACS drive flashing) or when the current actuator
position is within the In Position criteria of the currently programmed software limit.

¢ Double-clicking on the Yellow indicator will navigate to the Safety/Limits tab
S0 you can review the currently programmed Software Limits and In Position
Criteria.

¢ Double-clicking on the Red indicator will display the Drive Status window.
M 13.1.1 Method of Homing

There are two different types of homing routines:
Homing To Hard Stop

1. With encoder: This home routine uses the encoder to detect position error to
find the hard stop during home.

Whenhomingbegins’ EK..éie.p.é;b}i.vé...................................................E
this routine may cause + 2. Without encoder: This home routine initiates an incremental move the size 4
the motor/actuator to 3 of one stroke length. This ensures that the actuator will find the hard stop since ¢
push against the hard 3 there is no encoder to help detect it. [
stop for several seconds. 3 @ NOTE: To ensure repeatability it is best to home with relatively slow velocity (<=1"/
This is not ideal for the & ggc or 25 mm/sec) and relatively high accel/decel (>40"/sec? or 1000mm/sec?. .
mechanical systemand ¢ .
may cause aud|b|e n0|Se :oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo .
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Homing to Limit Switch

The To Limit Switch homing routine is only available if the Positive or Negative Limit
Switch is configured in the 1/0 tab (see Section 10: 1/0 Tab). This home routine uses
either the positive or negative limit switch to find home position. The ACS Drive
initiates an incremental move the size of one stroke length and stops motion when
the limit switch input is activated.

ACS Servo Drive / Homing to Index Pulse

:ACSI The To Index Pulse homing routine is only available if drive is configured for rotary
1 operation.
oo o o e ome e e me e mm e Ee S O O R S S R R M M M N M M M N N N N N W N Ee S e Ee
@ NOTE: For all homing moves:To ensure repeatability it is best to home with
relatively slow velocity (<=1"/sec or 25 mm/sec) and relatively high accel/decel (>40"/
sec? or 1000mm/sec?).
A M 13.1.2 Direction of Motion
Positive or Negative: Depending on the setup of the motor in the Motor tab (see
TROUBLESHOOTING TIP: Section 8: Motor Tab), this selection will define the direction the motor/actuator
The motor tab has a system homes.
"reverse direction" check
box that changes the

L B 13.1.3 Motion Profile & Offset
positive direction of a

motor. Use this if home Velocity to Hard Stop / Limit Switch: Velocity used in the initial move towards

direction is changed to the hard stop or limit switch.

avoid the requirement to Velocity to Offset: Velocity used when reversing direction to the Offset.
use negative positions. Accel / Decel: Acceleration and Deceleration setting for all moves in the homing
routine.

@ NOTE: Tolomatic recommends a slow smooth homing Velocity/Accel. Fast
homing to hard-stop can damage your actuator.

Offset: Distance to move away from either hard stop or limit switch in the opposite
direction selected by Direction of Motion.

Force: Force % setting for all moves in the homing routine.

M 13.1.4 Controls

Home: Initiates the Home sequence.

Enabled and Homed: Status LEDs.

Position: Indicates current position in user units.
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B 13.1.5 Additional Settings

Automatically Home on Power Up: This feature homes the system automatically
when the ACS Drive unit is powered up.

Automatically Home on Enable: Start homing routine when drive is enabled. The
drive un-homes when the drive is disabled.

@ NOTE: The Enable input, if configured, must be activated for the
home routine to start.

@ NOTE: This feature will not work when the ACS Drive is in Network mode
unless the digital 10 enable line is configured and high on power up.

M 13.1.6 Stop During Homing

STOP Motion Input: if during homing motion the STOP input is set, it will act like
a 'home here'. It will decelerate at the homing deceleration value and then reset the
position to 0.0 and show 'homed" status.

Software STOP input: if during homing the Software STOP input is set, it will stop
the homing motion and declared ‘unhomed' status. The same action will be taken if
a fault occurs during homing.

@ NOTE: Position is cleared to 0.0 at the hard-stop/limit switch, and again when
finished the offset move.
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The Mode Setup tab is used for configuring the selected mode in the Mode Select
tab (see Section 9: Mode Select Tab ).

BN 14.1 Index Move Mode

With the Index Move mode, there are three different selections: 4, 8 & 16 Move
ACSI Motor/Drive/Controller - Commands. If the ACS Drive has not been previously configured or it has been
restored to factory defaults, the Move Commands will be configured with zero
NOTE: velocity, accel & decel to prevent any motion. The velocity, accel and decel fields will
be highlighted in light indicating they are invalid settings (see table below).

8&16 '_wove c"_mma"ds € The setup table used for the 4, 8 & 16 Move Commands mode has the following
not available with ACSI Motor/ 41, mn: | abel, Move Type, Position, Velocity, Accel, Decel and Force. Each individual
Drive /Controller Move Command (rows) can have different, independent settings for each column.

Setup Table Move Definitions
Label Descriptive alpha-numeric “name” for each Move Command. Limited to 28
characters, all uppercase. (Optional, but recommended)

Move Type | Drop down selection for the type of move for each Move Command. Valid selections
are Absolute (default), IncrPos, IncrNeg, JogPos, JogNeg, Home and No Action. If an
encoder is present, all moves are validated with the encoder feedback. If no encoder is
present, the move is operated in open loop with no feedback.

Absolute: Initiates an absolute move upon the Start Motion Input.

Move Type Po;

Absolute > | 0.00(

y | IncrPos: Initiates an incremental move in the positive direction upon the Start
incrhieg i | Motion Input.

JogPos . . . ) . .

JogNeg ' | IncrNeg: Initiates an incremental move in the negative direction upon the Start

Home

Force

NoAction
IncrPosRotary
IncrNegRotary
VelocityFwd
VelocityRev

Motion Input.

JogPos: Initiates a jog move in the positive direction when the Start Motion Input
is active. When the Start Motion Input is not-active motion is stopped.

JogNeg: Initiates a jog move in the negative direction when the Start Motion
input is active. When the Start Motion input is not-active motion is stopped.

Home: Initiates the homing sequence that is defined in the Home Setup tab. The
position, velocity, accel/decel and force settings in that row will be disabled (not
used) for this move type.

No Action: Allows user to configure an unused move in the table in order

to prevent unintended motion. If this move is executed, the ACS Drive will do
nothing. The position, velocity, accel/decel and force settings in that row will be
disabled (not used) for this move type.

:'ACS Servo Drive / ACSI Motor/Drive/Gontroller ':

1Force: Allows user to configure a push to force move upon start motion input. I

@ I(see Force Move Settle Time, 12.1.1) 1
*NOTE: e el ey

*IncPosRotary: Initiates an incremental move in the positive direction. If the end
of stroke will be reached before the move completes its trajectory, the position is
reset and the drive is un-homed. This allows for infinite incremental moves in the

When position is reset, a slight
loss in precision occurs. Over

time, this could manifest itself in same direction.
positional drift. It is recommended . - , . R
to periodically reset position using IncNegRotary: Initiates an incremental move in the negative direction. |f

the end of stroke will be reached before the move completes its trajectory, the
position is reset and the drive is un-homed. This allows for infinite incremental
moves in the same direction.

a home to Index Pulse or home to
Limit Switch to prevent this from
causing issues.
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Setup Table Move Definitions
Move Type VelocityFwd: Initiated a velocity move in the forward direction with no positional
t control. At the end of the move, the actual position will be reset and the drive is
(cont.) un-homed. If Servo drives are used, configure Velocity Feed Forward to
100% (Tuning Filter)
VelocityRev: Initiated a velocity move in the reverse direction with no positional
control. At the end of the move, the actual position will be reset and the drive is
un-homed. If Servo drives are used, configure Velocity Feed Forward to
100% (Tuning Filter)
NOTE: See Start Motion Input (see Appendix 1: Timing Diagrams)
Position Move position value for either absolute or incremental moves. This field is not
used in Jog, Home, or Velocity move types.
Velocity Velocity value for all move types
Accel/Decel | Acceleration and Deceleration value for all move types
Force % Force % value from 10 to 100% for all move types.
*ACS Stepper Drive 4
+If force <100% and a position error condition occurs s
o (motors with encoders), the fault action will be executed but the fault will not 1
< be reported. E

Table 14-1: Descriptions of Setup Table Move Definitions for 4, 8, and 16 Move Commands

File Tools View Help

2R wd % 5 OaFBIIEEN=
Drive | Actuator | Motor | ModeSelect | 10
© Software Controlled

Software Controlled Move Test Sequence Move Delay Digtal Input Controlled Move

(][ n][m]BEE"" 00 -

Sat MS1 MS2

i]ooo

Move Definitions
bd  MowTwe TRT ) ioveerd ey Pk | g
7 1 Apsolute w10.000 1 20.000 100.00 100.00 100
2 fpsoite v |5000 0000 0.00 1000 | 1000 S
3 Absote  ~(0000 (0000 (000 000 1000 |
4 Absote 0000 (0000 1000 000 1000 ¥

| US_Rotary| Local (not connected) session|
Figure 14-1: Mode Setup— 4 Move Gommands, Not Configured
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File Toodsrv Help
[R2wE %4 04 BIEEN=
Drive | Actiator | Motor | ModeSelect | U0 | Fault | Safetyilimits | Home Setup | ctup
Software Controlled Move Test ot ot ortoed Hove
Move Delay
>|[(m][u][w| B0 -

Stat MST MS2 MS3

‘ oo MoveTee PO R tw/uc“z) Foe s ||
reu| OBE Moscite +|0000  |20000 10000  |10000 100 —
L 2 fosolute | 5.000 0.000 10.00 0.00 100.0 7
E 3 Aosoute  ~ | 0.000 0.000 1000 0.00 100.0
4 Fosite ~[0000 (0000 000 000 1000 3‘
B 5 bsclte v 0000 (0000 000 0.00 100.0
o 6 Aosolute | 0.000 0000 000 0.00 1000 &
X B fosolte v (0,000 0000 000 0.00 1000 o
) 8 fbsite v|0000 (0000 000 000 1000 —

| US_Rotary || Local (not connected) session |
bt

Figure 14-2: Mode Setup— 8 Move Commands, Not Configured

File Tools View Help
7 NOTE: The EBeNd 45O FBIEEN=
| ||
software controlled | orive | Actator | Motor | ModeSelect | 1O | Fault | Safetylimits | HomeSetp | ll-d-s-pl
Ms# LEDS Wi“ Iight ‘ @' Software Corirolled Digital Input Controlled I
- Software Controlled Move Test S Digtal Input Controlled Move
to indicate what - Contirous Move Doy
digital input pattern —’JL!—E——»—‘EB{—T—; et Wt M2 W3 st
gital input p - eoe o0 o0 o
corresponds to that S——
row. Similarly, you Posti Velocty ~ Accel Decel .
vy | e MeeTwe RT v v pveed 0% || pa,
can use the mouse to Ta Aosolute v | 0.000 20,000 10000 | 10000 100
Ii k n t I th - < 2 Absolute v | 5.000 0.000 0.00 0.00 100.0
click and toggle the v 3 Aosolute  + | 0.000 0.000 0.00 0.00 100.0
MS# LEDs On/0ff and B 4 Aosokte (0000 (0000 (000 0.00 1000
. , 5 fosolte v | 0,000 0000 0.00 0.00 1000
the row corresponding | B | . e 0000 R e D 1000
to that binary code will Lx]l - Moote <[00 000 000 0o 1000
s Absolte v | 0.000 0.000 0.00 0.00 100.0
be selected. E] 9 Fosolte ¥ | 0.000 0.000 0.00 0.00 100.0
10 fosolte  + | 0.000 0,000 0.00 0.00 1000
1 Aosolte v 0.000 0000 0.00 0.00 1000
12 Absolute  + | 0.000 0.000 0.00 0.00 100.0
13 Absolute v | 0.000 0.000 0.00 0.00 100.0
14 Apsolute  + | 0.000 0.000 0.00 0.00 100.0
15 osolte v | 0.000 0000 0.00 0.00 1000
16 fosolte v | 0,000 0000 0.00 0.00 1000
US_Rotary || Local (not connected) session [

Figure 14-3: Mode Setup- 16 Move Commands, Not Gonfigured
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NOTE: Default Move Command velocities, acceleration, and deceleration are 0.
If user does not configure a valid value for all motion parameters the TMI software
and the ACS Drive will not allow that move to be executed.

For the move types of Home and No Action the fields for Position, Velocity, Accel,
Decel and Force do not apply. They appear grey and are disabled for these move
types.

With Home move type the parameters used in the homing routine are from the
Home Setup tab. Using a Home move type in the Index Move table allows the user
to free up an additional digital input.

The No Action move type is used to prevent unwanted moves from being
commanded. If this type is configured, the controller will simply do nothing when it
is commanded to move to that move number.

Move Definitions

Posttion Velocity Accel Decel or
E £E Mn=iins i) (n/sec)  infsec?)  (nfsecz)  eee®
v fbeolte v | 1.000 1.00 10.0 10.0 100.0

rone - [ R N R I ...
|| 1.00 10.0 100

Absolte v 1000
X i

Figure 14-4: Mode Setup— The Home & No Action commands disable several fields.

=W =

M 14.1.2 Editing, Arranging and Testing Move Commands

Once all the Move Commands have been configured, there are several features
in the Mode Setup screen for editing, arranging, or testing the configured Move
Commands.

' 4 Move Row Up/Down: Move the Move Commands up and down one
- row at a time in the table.

v

| Copy / Paste / Cut Row: Copy, Paste & Cut functionality for each row.
Select the row and click button for desired functionality.

h

X

Teach: Teach all motion profile parameters (position, velocity, accel/
decel, force) from the Motion Manager (see Section 15: Motion

Manager Tool) into the selected row in the table. If the selected row

already has valid data, the TMI will prompt the user whether they want
to overwrite it or not. If the ACS Drive is disabled (See Motion Manager) pressing
teach will only update the position (not Velocity/Accel/Decel or Force). This is useful

for manually positioning the actuator then teaching that position.
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Execute Move: Clicking this button will execute or start the selected
Execute move in the table. The selected move is denoted by the move
Meve  highlighted in blue with the black arrow on the left hand side. For Jog
moves, the move is initiated while the Execute Move button is pressed
and will stop when the Execute Move button is released.

Motion Manager: Opens and closes the Motion Manager tool (see
Section 15: Motion Manager Tool)

¥
s
Manager I
Write Flash: Write Current Settings to Drive Flash: Write all
& parameters from the TMI software into the drive flash memory.
Write
Flash

¥ Launch Indexer: Opens the Basic Indexer Configuration Tool window
(Demo Mode Only)
exer

Software Controlled: When the TMI is in Software Control, all motion commands
(Start Motion and Home inputs) from the 1/0 interface (PLC or logic controller) are
ignored. In order to test the I/0 logic with the PLC or logic controller, the user must
select Digital Input Controlled.

While in Software Control, the user can test the moves by using the Software

7 NOTE: Jog and Controlled Move Test Sequence. This feature allows up to 16 Move Commands to
No Action moves as be tested in any order. When in Software Controlled mode, the Move Select (MS#)
well as empty boxes LEDs in the Digital Input Controlled group box will echo the logic of the selected
will be skipped when Move Command in the table. The Software Controlled mode feature has the
playing the sequence. fO”OWing controls:

@ Software Controlled
Software Controlled Move Test Sequence

=3 B I I [C] Cycle Continuously Reset

Figure 14-5: Software Controlled User Options

Add Add: Click Add to add a Move Command to the next available position.
resst  Reset: Removes all Move Commands from the test sequence

[ | Play: Initiates the test sequence. All Move Commands in sequence will be
executed once.

@ Stop: Stops the test sequence.
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Il Pause: Pauses the test sequence on the highlighted move.
I Step: Steps through the test sequence one Move Command at a time.

| Cycle Continuoushy

Cycle Continuously: When this feature is checked, the test sequence cycles
continuously in an endless loop until the Stop or Pause button is clicked, the user
switches to the Digital Input Controller, navigates to another tab, or communication
is disconnected.

When the test sequence is in progress:

1. All other move controls in Mode Setup and Motion Manager will be disabled.
2. The currently executed move will be highlighted in blue in the table.

Move Delay: User settable dwell between test sequence moves. (Not Pictured)

Digital Input Controlled:

In order to test the 1/0 logic with the PLC or logic controller, the user must select
Digital Input Controlled. When in this mode, all move buttons in the software are
disabled and motion can only be initiated from the logic controller (PLC). The
selected move from the Move Select inputs (see Section 10: /0 Tab) will be
highlighted in blue in the table below. The Move Select (MS#) LEDs in the Digital
Input Controlled group box will echo the logic of the Move Select inputs from the
physical I/0 interface. In this mode, the PLC or logic controller can select the
desired move using the Move Select inputs and initiate motion using the Start
Motion input (see Appendix 1: Timing Diagrams).

i@ Digital Input Controlled
Digital Input Controlled Maove

Stat M51 M52 M53 M54

®@ O @ O @

Figure 14-6: Digital Input Controlled

@ NOTE: When Software Controlled is selected the MS1 to MS4 “LEDs” will track
the selected line in the Move Definitions table.
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Tolomatic Motion

| File Tools Help

FR w504 20 Il =

Drive | Actuator | Motor | Mode Select | ljs] | Fault | Safety/Limits Home Setup | Mode Setup |
@ Software Controlled Digital Input Controlled
Software Cortrolled Move Test Sequence Simulzted Input Controlled Move
> [ ] I I [”] Cycle Continuously
Stat MS1 MS2 MS3 MS4
“ | 9 @ @ @ @® ,
Move Definitions
| L Label Move Type Dosaé:f; F’:‘ggg ﬁnr::I"Z) rlm[')::j?} Force % Teach
i 11 Absolute | 3.998 0.50 100 10,0 100.0
2 |2 Pbsolde  w | 1982 1.00 100 100 100.0
|£, 3 (3 Absolute  + | 2.550 0.50 10.0 100 100.0
o]« O T
|? 5 IncrPos | 0.250 1.00 50.0 500 100.0 f?.h
- & InerPos | 0.500 1.00 90.0 900 100.0 Mm
7 Incrieg - |0.250 1.00 50.0 50.0 100.0
g Incrieg  « | 0.500 1.00 90.0 50.0 100.0 5
9 |FASTJOGPOS |JogPos  « |0.000 3.00 900 900 100.0 Wiite:
10 | SLOWJOGP... |JogPos - | 0.000 1.00 10.0 100 100.0 Flash
11 |FASTJOGNEG |JogNeg ~ |0.000 3.00 90.0 50.0 100.0
12 |SLOWJOGN... |JogNeg  + |0.000 1.00 100 100 100.0
13 Absolute = | 1500 1.00 90.0 90.0 70.0
14 Absolute | 2.500 2.00 50.0 50.0 50.0
15 fbsolute  + | 3500 300 50.0 0.0 80.0
16 Absolte | 4.000 3.00 50.0 900 70.0

US || Connected: COMS 38400 baud O ‘Current position: 0.000 (neg swLimit)

Figure 14-7: Configured Mode Setup, 16 Move Command Mode

I e e e el = L B e e e e B e B e B e e e L e L B B e L I e e e e e e B e e e e e e e e

:ﬁgg,se"” Drive / M 14.1.3 FORCE Move Type

! The FORCE move type is similar to the ABSOLUTE position move but with additional
logic added to help with press at force applications. For safety of the user and
equipment, the FORCE move is run as a position move in the way that it uses the
position, velocity, and current control loops as opposed to other servo drives that
only use the current loop for a force move. The advantage to using all three loops
is to have control over the actuator speed; speed is not controllable with current
loop only implementations. The current loop has a limiter at the input to limit the
maximum current to the value of the move FORCE % as setup in each move’s
profile. A position command past the point of press may be desired to reach this
desired force.

¢ The Force Move Settle Time is a timer that starts counting when the Force %
has been reached, and ends when the Force Move Settle Time in milliseconds
has passed. This timeout will set the motion complete output to ON and another
move may be commanded. If the Force % has not been reached then the Force
Move Settle Time starts when the move trajectory completes.

e |t is recommended that the next move after a FORCE move that releases the
press also be a Force move with the same Force %. This will ensure smooth
force transitions and prevent unwanted jumps or spikes in force as well as

I
I

1

1

I

I

1

1

I

I

1

1

1

I .
i Important notes about the Force move behavior:
1

1

I

1

1

1

I

1

1

1

I

I

1

[ 9
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1ACS Servo Drive / prevent position error fault from triggering.
1ACSI . o _
1 e Position error Fault is disabled during Force moves.

o A WARNING: If a press move has reached its Force % and the load
is suddenly removed, the actuator may accelerate quickly toward the
commanded position at an un-regulated speed. This is due to the large
position error and the proportional integral gains trying to compensate for the
error.

The following examples shows a force move where an actuator presses into a
spring fixture until a force is achieved. The only difference between the two scope
captures is the Force Move Settle Time.

Position Velocity Accel Decel .

Label Move Type : Ry vt e | Force %
o P {mm) mm/sec) (mm/sec”2) (mm/sec”2)
1 |PRESS Force ~ | 100.000 100.00 500.0 500.0 40.0
2 |RELEASE Force + | 0.000 100.00 500.0 500.0 40.0

Figure 14-8: Entries for Force Move

El’.‘:rl:!r& Move |100.0 | msec
Settle Time

Figure 14-9: Force Move Settle Time set to 100 msec

= (Commanded Position
w— fctual Position
Actual Current

ded Position

Actual Position

E
£

E
]
E
E
o
Q

amp
tual Current

Ac

Wi -1:6224=
1.4846 1.9846 2.4846 2.9846
Drive Time (Seconds)
Figure 14-10: Resulting Motion Profile, 100 msec Settle Time

1. Force move begins (Press move)

2. Actuator begins compressing a spring
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1ACS Servo Drive /
1ACSI 3. Actuator reaches Force % value, Force Move Settle Time timer begins
|
1 4. Force Move Settle Time
| . .
I 5. Motion Complete signaled
: 6. Start new Force move (Release move) to back off of the spring.
: 7. Move complete, motion complete will be signaled after Force Move Settle Time.
|
|
|
! Force Move 11000 g ~| msec
. Settle Time
: Figure 14-11: Force Move Settle Time set to 1000 msec
|
|
| 119.50
| 109.50 ! . 7 == Commanded Position
I 99.50 VA L LGN S i:ﬂ rF‘_mituo:
I 950 Current
| 79.50
| 69.50
I 59.50
| 4950
| 39.50
| 2950
19.50 I

[ 050 Max:76145
i 718
1 ;_13
| £ 518
I E a1
I E:; 118
I Z 2m
I < 118
| 0.18
I ?E; Min21 3233
: 0.0154 R:he 1.4846 1.9846 2.9846
I Drive Time (Seconds)
I Figure 14-12: Resulting Motion Profile, 1000 msec Settle Time
|
|
|
: 1. Force move begins (Press move)
| 2. Actuator begins compressing a spring
|
| 3. Actuator reaches Force % value, Force Move Settle Time timer begins
|
I 4. Force Move Settle Time
: 5. Motion Complete signaled
: 6. Start New Force move (Release move) to back off of the spring.
: 7. Move complete, motion complete will be signaled after Force Move Settle Time.
|
|
|
|
|
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N 14.2 Basic Indexer (Demonstration Mode)

The Basic Indexer is an onboard sequencer used for demonstrations that allows
users to set up a series of moves that be initiated by a digital input. It is an

Index Move operating mode. It uses the existing Move Definitions table to store
motion profiles as well as a sequence definitions table that stores the configured
sequences. To configure a sequence, the user must use both tables in tandem. To
launch the Basic Indexer, click the “Launch Indexer” button on the Mode Setup tab.

@ I[ndexer Configuration [E=NEERT

y e
|

Reset Selected Reset All | Import From Mode Setup Export To Mode Setup | View as Sequence Diagram

m A B} Digital Input
Play From Index Stop Play | HideInactive Show All Add Element Feedback

Figure 14-13: Indexer Configuration

Tool Name Description

Reset Resets and removes the currently selected sequence
Selected
Reset All Resets all sequences in the table

Import From | Imports a sequence from the Software Controlled Move Test Sequence tool on
Mode Setup | the Mode Setup Tab into the currently selected element (overwriting the existing
element definition)

Export To Exports a sequence starting at the currently selected element to the Software
Mode Setup | Controlled Move Test Sequence Tool on the Mode Setup Tab.

View as Launches a Sequence Diagram window that starts at the selected element and
Sequence displays the progression of the sequence. If the sequence is currently being run
Diagram on the drive, it will also indicate the running element

Play From Starts a visual sequence that slowly plays through the selected sequence (Not
Index this does not command motion. For commanding motion, use the Test Sequence

Tool on the Mode Setup tab)

Stop Play Stops the Play From Index function

Hide Inactive | Hides all undefined elements in the Sequence Definitions table
Show All Un-hides all undefined elements in the Sequence Definitions table
Add Element | Adds an undefined element to the Sequence Definitions table

Digital Input | In software control, selecting a MSX LED will select the defined entry point for
Feedback the given combination of Move Selects. Move Select (MS) inputs are configured
on the I/0 tab. In Digital Input Control, these LEDs will turn on and off based on
Move Select Input status. In Software Control, the LEDs can be pressed to show
which Digital Input Entry Point is valid for the Move Select inputs

Elements
There are 2 types of elements — Digital Input Entry Points and standard elements.

Digital Input Entry Points occupy the first two (2) or more elements in the
sequence definitions table (based on the number of configured Move Select lines in
the I/0 configuration. Each Entry Point corresponds to a Move Select combination.

Digital Input MS1:0 Post Move
) |h‘:1 Move Definttion: |1 - Y| Next Blemert:|Eement3 v Dwell fms): 0 v
Figure 14-14 Digital Input Entry Points

Digital Input Entry Points each have a unique color associated with them that allows
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users to quickly identify which elements belong to which sequences. Elements can
belong to multiple sequences.

A standard element does not have a unique color associated with it and can be
assigned to multiple sequences. On the right side of each element, the Element
Flag indicates the Digital Inputs the element is assigned to.  The element 3 ion
the following example is part of both Digital Input Entry Point 1’s and DIEP 2’s
sequences

nal input MST0 _ R

Move Definition: |1~ ) Next Element: | Element 3 Dwell fms): 0 v

D| jtal Input MS1:1 [ Digtal input Entry Point:2 | Post Move
Move Definition: |~ v} Next Blement:|Element3 v Dwell (ms): v

Post Move
_ Move Definition: _ Next Element; | Element 3 Dwel fms): 0 v
Figure 14-15 Standard Elements

w

The Move Definition combobox allows the user to select which Move Definition
(defined in the Mode Setup tab) the element executes when active. For ease of
use, label each move definition uniquely to help designate the definition in the
Indexer Configuration tool.

Play From Index Stop Play | HideInactive Show All A
Digttal Input MS1:0
& Move Definition: | 1 - PUSH *| Next
Digtal Input MS1:1 | Digital Input '
& Move Definition: [3‘ PULL *] Next H|
_ Move Definttion: [2 - SLEEP v] Next 5

Figure 14-16 Move Definition combobox

Move Definitions

&
&
=
3
a
g

PUSH Absolte
SLEEP NoAction

&
g2
&

Sequence Diagram

The Sequence Diagram is a tool that allows one to visualize a Basic Indexer
sequence. The user clicks on the starting element of the sequence to visualize and
then clicks on the “View as Sequence Diagram” icon.

&

View as Sequence Diagram

Figure 14-17 Click on the view as Sequence Diagram icon
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: X X 8.4
* Reset Selected Reset All = Import From Mode Setup Export To Mode Setup ~ View as Sequence Diagram

; > & (" - | Digital Input
© Play fromIndex Stop Play | HideInactive Show Al Add Element Feedback
sl Input MS1:0 5 Post Move ———
Move Defntion: | 1 - PUSH ~) Next Semet: [Boment3d v Dwelfms) © o

-
BERE vove Ootrtn: 2-SUEEP v] et Bomert:[Bomentd v] pavers) O -
B vove Ootivor BPUL+) nee Boror (Bomets__v] Dnelwy 0 -
_Mwewm: Next Bemery: |Bement6 v 83.".."::? 0 v
-Mm&ﬁriim: Nueum: Active (ms): 0 -

[BSERET vove ootvton (6-VELOGTY  ~] et omert (Boment 7 =] ey O

Figure 14-18 Sequence Diagram

In this example, the sequence is linear, starting at Element 1 and finishing at
Element 7. Once Element 7 is complete, the Indexer is complete.

Figure 14-19 Sequential Graph

The way to indicate the end of a sequence is to set the Next Element equal to the
current element. In this case Element 7°s next element is Element 7. If instead
the user would like this sequence to continue indefinitely (while the Digital Inputs
are valid), the user can change Element 7°s Next Element to another element in the
sequence.
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Post Move
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Figure 14-20 Sequence Diagram

In this example, Element 7’s Next Element is Element 3. To visualize this, the user
executes the “View Sequence Diagram” tool. From this, it is apparent that Element
1 is the starting point and is executed once, but the rest of the elements form a
circular queue that is continuously executed while the Digital Inputs are valid for
Entry Point 1.

Figure 14-21 Sequential Graph
With the Sequence Diagram open, selecting an Element in the Indexer Configuration
will highlight the corresponding Element in the Sequential Graph.

Running Indexer in Digital Input Control
When running the Basic Indexer in Digital Input Controlled mode

File Tools View Help

B wd 4504 "BIEEE=
Drive | et | Motor | ModeSelect | 10 | Fout | Sefetylimis | HomeSewp || ModeSetwp |
) Schware Controled @ Oigtal lnput Controled

Figure 14-22 Digital Input Gontrol Mode
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NOTE: For demos, the

Indexer can be configured
to start on power up
without digital input
control. A check-box for
this is on the 1/0 Tab.

The Indexer Configuration tool will provide feedback about the current running
sequence. The Digital Input Entry Point that is currently being executed (by the
configured Move Select lines) will be highlighted blue. The currently executed
Element will be selected, and the Next Element in the sequence will have a black
box around the Element. See below

e P e Led &t

Reset Selected Reset All | Import From Mode Setup Export To Mode Setup | View as Sequence Diagram
] " £ N

i Play FromIndex Stop Play | Hide Inactive Show All Add Element

Figure 14-23 Digital Input Entry

Digital Input Entry Point 1 is being executed (Move Select 1 digital input is low).
The Element that is currently being executed is Element 3, and the next element
that will be executed is Element 4.

The Sequence Diagram tool will also provide feedback during Digital Input Control.
The Element currently being executed will be highlighted with a white circle. As the
sequence progresses, each element will be highlighted as it is executed.

~ S N AT e I . o[- E)
= Sequential Graph for a Indexer Sequence starting at Element 1 I i

Figure 14-24 Sequential Graph

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
ACS Drive: DISCONTINUED Product 05/02/2022 e 66 o For legacy ACS drive, use this manual for reference only.



Mode Setup | THE MODE SETUP TAB

I 14.3 Pneumatic Mode

A Pneumatic mode is used to replace or replicate pneumatic cylinder/valve operation
logic. With pneumatic mode, there are four different selections: Spring, 2 Position

TROUBLESHOOTING TIP: (2 input), 3 Position (2 input) & 3 Position (3 input). These four pneumatic mode

Pneumatic Mode by default operations allow almost any pneumatic valve logic to be replaced with the ACS

is edge triggered. This means drive. Additionally, in pneumatic mode, the drive will automatically home the
the motion will only occur actuator upon power up based on the home setup configuration.

when a change in digital input @ NOTE: The default configuration for Pneumatic Mode automatically enables
is detected. If user requires drive upon power up. Because of this, the only way to clear a fault is to cycle power

the drive to command move unless the enable input is configured to a digital input in the 1/0 tab.

immediately on power up, check  The setup table used for pneumatic mode has the following columns:

] - n - . _age
the "Tru-Pneu” mode check-box  ['gey,,y Taple Move Definitions
on the 1/0 Tab. " i o " .y
Label Descriptive alpha-numeric “name” for each Move Command. Limited to 28
characters, all uppercase.
*ACS Stepper Drive | Move Type | Absolute: Initiates an absolute move upon change of Move Select bits. (STEPPER §
. DRIVE: Pneumatic Mode only supports Absolute Moves) p
| Fo it R A R R g e R A e Bl e B oo di ol v el T nrnle iy A e B
ACS Servo Drive / Absolute: Initiates an absolute move upon change of Move Select bits. (SERVO
:_ASCI DRIVE: Pneumatic Mode supports Absolute and Force Moves)
Position Move position value for absolute moves. This field is not used in JogPos or
JogNeg move types.
Velocity Velocity value for all move types
Accel/Decel | Acceleration and Deceleration value for all move types
Force % Force % value from 10 to 100% for all move types.
Table 14-2: Descriptions of Setup Table Move Definitions for Pneumatic Mode
E NOTE: Default Move Command velocities, acceleration, and deceleration are 0.
If user does not configure a valid value for all motion parameters the TMI software
and the ACS Drive will not allow that move to be executed.
File Tools Help
2B 45 O F Il =
Drive I Actustor | Motor | Mode Select | [la] | Fault | Safety/Limits Home Setup | a Mode Setup |
@ Software Controlled ~ Digttal Input Controlled
Software Cortrolled Move Test Sequence Simulated Input Controled Move
e | Il | 2 [] Cycle Contiruously e
Add . i
Mowe Definitions
i J Label Move Type Pos::_?; X:‘Z;g ﬁnlr:ce'!'z) ﬁn?::ce'!'z} Force %
v ) [ o~ G
1 2 (2 Absolute  w | 0.000 0.00 00 0.0 100.0
(@)
L 7
Manager
Figure 14-25: Pneumatic, Spring
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File To; eip
2@ wd 450470 IEER=

Dive | Actustor | Motor | ModeSelect | 10 | Faut | Ssteylimis | HomeSetwp | MedeSetup |

@ Software Cortrolled (7 Digital Input Controlled
Software Controlled Move Test Sequence Simulated Input Controlled Move
> = n o » Cydle Continua
‘ L —| B & - MS1  MS2

| =mm= (%] o @ !

Position Velocity Accel Decel .
i) Ml e | ey e

0.000 0.00 0.0 0.0 | 100.0
0.000 0.00 0.0 0.0 | 100.0

Move Type

ElE>

File Tools Help
EBwd 450420 IEEEw
Drive | Actustor | Motor | ModeSelect | 1O | Faut | Sofetyilimits | HomeSeiup | @ ModeSetup |
@ Software Controlled () Digtal Input Cortirolled
Software Controled Move Test Sequence Simulated Input Cortrolled Move

(P[0 ][] Bowcmmmy [Fes ||| g

| (%] e @

i Move Definitions

Position Velocity Accel Decel 2 -
in) fnfsec)  fn/sec”2)  fn/sec”2) RCess

0.000 0.00 0.0 ] 100.0

Label Move Type

B

Is elp
EE 4O LI EEE =
Dive | Actustor | Motor | ModeSelect | U0 | Fault | Ssfetyllimits | HomeSetwp | Q) ModeSetup |
® Software Controlled ) Digital Input Controlled
Software Controlled Move Test Sequence Simulated Input Controlled Move
L |L EL‘ L| Ll o MS1 M52 MS3

| ® 0@

| A Postion Velocty  Accel Decel .

| u Label Move Type i) Horae) RO T Force %
foae ~Jowo o |

» 2 B

0.000 0.00 0.0 00 100.0
R e I I O T

Figure 14-28: 3 Position (3 input)

ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
ACS Drive: DISCONTINUED Product 05/02/2022 e f8 o For legacy ACS drive, use this manual for reference only.



Mode Setup ]

THE MODE SETUP TAB

NOTE: When

Software Controlled is
selected the MS1 to

MS3 “LEDs” will track
the selected line in the
Move Definitions table.

Digital Input Controlled:

In order to test the 1/0 logic with the PLC or logic controller, the user must select
Digital Input Controlled. When in this mode, all move buttons in the software are
disabled and motion can only be initiated from the logic controller (PLC). The
selected move from the Move Select inputs (see Section 10: /0 Tab) will be
highlighted in blue in the table below. The Move Select (MS#) LEDs in the Digital
Input Controlled group box will echo the logic of the Move Select inputs from the
physical I/0 interface. In this mode, the PLC or logic controller can select the
desired move using the Move Select inputs and initiate motion using the Start
Motion input (see Appendix 2: Pneumatic Mode - Move Select Logic Table).

@ Digital input Controlied
Digial Input Controlled Mave

M51 M52 Ms3

2 @ @

Figure 14-29: Digital Input Controlled

BN 14.4 Analog Position Mode

M 14.4.1 Configuring Analog Position Mode

Analog Position mode is used to equate an analog input voltage or current to
position. The ACS Drive will convert the analog input to a scaled position range. If
the ACS Drive has an analog output installed, the position of the encoder will be
scaled to the analog output. If the ACS Drive has not been previously configured for
Analog Position mode or has been restored to factory defaults, the Analog Position
mode will be configured with zero Min/Max Position, Velocity, Accel/Decel to prevent
any motion. The Min/Max Position, Velocity, Accel/Decel fields will be highlighted in
light red indicating they are invalid settings (see Figure 14-18 below).

_

File Tools Help
=B wid%s O/ F I=Ell=

Drive | Actuar | Motor | Moo Sedect 1 =) | Fauli ! SafetyLimits Hume Seaup |3 Mode Setup I
@ Softwase Controlled Anaing Inpul Cortrolied

Test Aralog Postion

L 0000

it

[0

Poston

0.000 v
0.0V

1998

Analag Postion Sehe
Wiedtage: Posttion Mition Profie
M 0.000 =HY = 0.000 S L elocRy .00 | ndesc

Mxzx 10000 Vo= 0.000 H mn Accel/Dscsl 00 - njesc”2
- 00 :
Deedbersd 1050 =] v 5_
Pasiion Update e e s Femt P

Calibvata Analag 110

U5 || Conmested: COMS 38400 beud (J) Current position: 3.998 (pos swiimit)

Figure 14-30: Default Analog Position Mode for Voltage
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The mode setup for Analog Position mode has the following parameters that must
be configured for proper operation.

Min/Max Voltage or Current: The range of Voltage is 0 to 10VDC and the range
of Current is 4 to 20mA.

(Vmax, Pmax) Min/Max Position: The configured positions that are equated to the Min/Max
Voltage or Current setting. The ACS Drive will then linear interpolate the Analog
Input and equate it to position based on the Min/Max Voltage or Current settings
along with the Min/Max Position settings.

Velocity: Velocity value for any Analog Position move

POSITION

(Vmin, Pmin)

VOLTAGE/CURRENT Accel/Decel: Acceleration and deceleration value for any Analog Position move

Force: Force % value from 10 to 100% for any Analog Position move

Deadband: Plus / Minus window for Analog Input that is ignored or not used to
create motion.

Position Update Rate: This setting adjusts the rate at which position commands
are updated based on the changing Analog Input. A slower setting means the

response of the system will not be as dynamic. A faster setting means the system
will respond more quickly

File Tools Hep
2P wd 5% & 7 F=EEN=
Bt | Betistsr | Moter | MafaBalast | 18 | P | Saleiplimis Hua Sotap | lu-s-u;l
& Softwaes Controled Anaing nput Controlied
Test Araiog Fostion
Loammbaie Anaiea ol
2.0Min 4000n

npul 1 ¥  Postion 3598 n

Chatpes T REE &Y
000 10000
Anslog Posdion Seho
et Poaiticon Motion Prodile
Mn 0000 - ¥ & 0.000 # n dooRy 00 ta| mimac

Mz 10000 ¥ = 4000 = AocalDecs 0.0 = nimc"

Foms 100.0 = % M Cumnt
Deacthand 0 050 W &

Postion Update Rale Shyw L] Fat Flash

Calibeme Snaog LD

us|| Cannec ted: COMS 38400 beud (U} Current positios: 3.998 (pos swiimit)

Figure 14-31: Settings for Analog Position mode for Voltage

Relationship between Analog Mode & Start Motion Input:

1. If Start Motion Input is configured in I/0 Tab then user must set the Start
Motion input ON to get motion. If Start Motion is configured and is set to OFF,
user will not get motion after adjusting analog input.

2. In'1/0 Tab unmapping Start Motion input relieves the responsibility of setting
Start Motion input to get motion using Analog input.
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g NOTE:

When simulating
Analog Input, the
Motion Manager
tool is disabled.

THE MODE SETUP TAB

E NOTE: If the Analog Output option is not installed, the Output slider will not be
visible.

g NOTE: If the motor doesn't have an encoder, the analog output will be forced
to O (volts or mA) and not used.

In the example above:
0 volts = 0 inch position
10 volts = 4 inch position

All moves will move with 3 inch/sec velocity, 10 inch/sec? accel/decel and 100%
force.

B 14.4.2 Simulating the Analog Position Input

To simulate the analog input and test the logic setup for Analog Position mode, click
on the Simulate Analog Input check-box. This will disable all the Analog Position
Setup variables and the calibrate Analog I/0 button because changes are not
allowed when attempting motion. There are two sliders in the Test Analog Position
box: one for an Input and one for the Output. The Input is enabled and the user
can change the values of the simulated analog input to create motion. The output
slider should mimic the value of the analog output based on the actual position, if
the motor has an encoder.

File Tools Hdp

T wd %% OK F F=EE =

Orive | Actassse | Moler | ModeSalset | 10 | Faib | Sebetplimis Huma Satar | lu-!‘.uu'l

@ Sofwam Controbed
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B000in

hnaing Inpul Controled

400n

T 1,635 ¥ Fosson 0240 n

Output J 06 = V
G000 ¥ 10,000 ¥

Anglog Poston Sehp

et

Me 0000 # v =« [o0o0 T

Mintion Profils
‘ilpomy 100 v mimac
Mz 10000 o R VR 4,000 =l B Aol Tecel 10,0 2| nsmc”2

Foms 100.0 .| % Mg Cument

Deadband 0050 '

e

Postion Uipdate Fale Sow @ =

Calibemte Analog O

W% || Conmected: COMS 38400 benid  Current pasitisn: 0243

lFigure 14-32: Simulating Analog Input

E NOTE: When Simulate Analog Input is not checked, the output slider may be moved
to manually change the analog output of the ACS drive.
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M 14.4.3 Analog Input Controlled Position

Analog Input Controlled is used to test the logic of the Analog Position mode setup
with actual external hardware such as a PLC. When the Analog Input Controlled
button is pressed, the message below will be displayed.

WARNING: If “Yes” is selected, the user should expect motion as the ACS Drive will
attempt to move in accordance with the Analog Position Setup.

Switching to Analog Pesition hardware control may result in motion. OK?

[

Figure 14-33: Confirm motion warning window

Once in this mode, the PLC or external Analog source can be used to test the
system.

File Tml: Helg
W wid % OK F FPEENE=

Ofnea | SEtaatar | Meir | Paatia Bl sy I 12 | Fauk I SaletpLimna Hona Satup | uf‘#l

Sofwaes Conirolad & [Anaing inpul Controlied |

L

U5 || Conmected: COMS 38800 boud  Current pesilisn: 0240

Figure 14-34: Analog Input Controlled

B 14.4.4 Calibrating Analog Input & Output

For advanced applications where positional accuracy is extremely important, the
Analog 1/0 Calibration tool can be used to calibrate both the Analog Input and
Output. Press the Calibrate Analog 1/0 tool from the Mode Setup screen to launch
the tool. Once in Analog I/0 Calibration, the user cannot navigate to any other
screens in the Tolomatic Motion Interface (TMI). The user must click the Calibrate
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Analog 1/0 check box to enable the calibration process.

For analog input calibration, a voltage or current source and a multimeter will be
required. Input a voltage or current to the ACS Drive and measure with the meter.
Enter that value into the Measured Input field and press the associated Calibrate
Min or Max button. For voltage, the recommended ranges are 1-4 volts for the Min
voltage and 6-10 volts for the Max voltage. For current, the recommended ranges
are 2-8 mA for the Min current and 12-20 mA for the Max current.

The analog input also has a software filter that is adjustable to give flexibility to the
user on how dynamic the Analog Position control should be. With a filter setting
more towards Min, the analog filter will do less filtering and the controller will follow
closer to the actual analog signal including signal noise. With a filter setting more
towards Max, the analog filter will do more filtering causing the analog input signal
to the controller to be smoother (less noisy).

For analog output calibration, a multimeter will be required. Enter a Min voltage
or current (1 - 4 volts or 2 - 8mA) into the Test Output field press Test Min and
then measure with the meter. Enter the measured value into the Measured Output
field and press Calibrate Min button. Repeat procedure for Max voltage or current
(6 - 10 volts or 12 - 20mA) and press the Calibrate Max button. Click OK button to
send the calibrations to the ACS drive.

|| [¥] Calibrate Analog /0
Analog Input Calibration

input 1693 | V
0.000V 10000V
" Sampled Min ~ 2.000 v Measured Input 2,000 vV Calibrate Min
1 Sampled Max  2.000 v Measured Input  |3.000 & V Calibrate Max
Filter: Min D Max
Analog Output Calibration
TestOutput 2000 2|V MeaswedOuout 2000 2| V [ Calibrate Min
TestOutpt 8000 2|V MeaswedOutout 8000 2| v [ Calibrate Max

Press Test Min or Maxto output the specified Voltage. Enterthe
comesponding Measured Voltage then press the associated calbrate button.

0K H Cancel }

Figure 14-35: Sample of completed Analog 1/0 calibration
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I 14.5 Analog Velocity Mode (Rotary Only)

M 14.5.1 Configuring Analog Velocity Mode

Analog Velocity mode is used to equate an analog input voltage or current to
velocity. The ACS Drive will convert the analog input to a scaled velocity rate. If the
ACS Drive has an analog output installed, the velocity of the encoder will be scaled
to the analog output. If the ACS Drive has not been previously configured for Analog
Velocity mode or has been restored to factory defaults, the Analog Velocity mode
will be configured with zero Min / Max Velocity, and Accel / Decel to prevent any
motion. The fields will be highlighted in light red indicating they are invalid settings.
(See Figure 14-36 below).

File Tools View Help
B wd 5 OK 0 IR =
Drive | Actustor | Motor | ModeSelect | 1O | Fault | Safetyilimts | HomeSenp |/ ModeSetup
9 Software Controlled Analog Input Controlied
Test Analog Velocty
0.000 rev/sec 0.000 rev/sec
nput < v Velocty 0.000 rev/sec
Outpet 7 0,000
0000V 10.000 V
Analog Velocty Setup
Voltage Velocity Motion Profile
Mn  0.000 HV . 0.000 > rev/sec
Mxx 10,000 ¢l V = 0000 S rev/sec Accsl/Deced  0.00 S rev/esc™2
! Force 100 s % Max Cument
|
Deadband 0.050 — B
)
Velocty Update Rate Sow o Fast
‘ Calibrate Anslog 1O | 5
Wite Fash |
US_Rotary| Connected: COM37 38400 baud | Current pogition: 0,002

Figure 14-36: Invalid settings are highlighted in light red

The Mode Setup tab for Analog Velocity mode has the following parameters that
must be configured for proper operation.

Min/Max Voltage or Current: The range of Voltage is 0 to 10VDC and the range
of Current is 4 to 20mA.

Min/Max Velocity: The configured velocities that are equated to the Min/Max
Voltage or Current setting. The ACS Drive will then linear interpolate the Analog
Input and equate it to velocity based on the Min/Max Voltage or Current settings
along with the Min/Max Velocity settings.

Accel/Decel: Acceleration and deceleration value for any Analog Velocity move
Force: Force % value from 10 to 100% for any Analog Velocity move
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Deadband: Plus / Minus window for Analog Input that is ignored or not used to
create motion

Velocity Update Rate: Adjusts the rate at which velocity commands are
updated based on the changing Analog Input. A slower setting means the
response of the system will be buffered. A faster setting means the system will
respond more quickly

File Tools View Help
“BwEH %5504 B IEME =
Drive I -‘v;hmorl Motor I Mode Select | o | Fault | Safety/Limsts I Home Setup | Mode Setup
9 Software Controlied Analog Input Controlied
Test Anslog Velocty
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Output 0100 = V
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I
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Calbeate Analog L/ 5
_ Wite Rash
US_Rotary | Connected: COM37 38400 baud | Current position: 0.028

Figure 14-37: Invalid settings are highlighted in light red
Settings for Analog Velocity mode for Voltage

Relationship between Analog Mode & Start Motion

1. If Start Motion Input is configured for I/0 Tab, then user must set Start Motion
input HIGH to initiate motion. If Start Motion is configured and is set LOW, user
will not get motion after adjusting analog input.

2. In /0 Tab, unmapping Start Motion input relieves the responsibility of setting
Start Motion input to initiate motion using analog input.

g Note: If the Analog Output option is not installed, the Output slider will
not be visible

g Note: If the motor does not have an encoder, the analog output will be
forces to 0 (volts or mA) and not used
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B 14.5.2 Simulating Analog Velocity Input

To simulate the analog input and test the logic setup for Analog Velocity mode, click
on the Simulate Analog Input checkbox. This will disable all the Analog Velocity
Setup variables and the calibrate Analog I/0 button as changes are not allowed
when making motion. There are two sliders in the Test Analog Velocity box: one for
Input and one for Qutput. The Input is enabled and the user can change the values
of the simulated analog input to create motion. The output slider should simulate
the value of the analog output based on the actual velocity, if the motor has an

encoder.
| Tolomatic Motion
File Tools View Help
<“ @B wid %5 Of Jd il =
Drive l Actuator I Motor I Mode Select | o l Fault I Safety/Limits I Home Setup | MSMI
9 Software Controled Analog input Controlled
Test Analog Velocty
V. Simulate Analog Input
0.000 rev/sec 50.000 rev/sec
Input ’j 247% 2V Velocity 11333 rev/sec
Output 2476 Vv
0.100V 10.000V

| US_Rotary| Connected: COM37 38400 baud | Current position: 50.796

Figure 14-38: Simulating Analog Input

E Note: When Simulate Analog Input is not checked, the output slider
may be moved to manually change the analog output of the ACS Drive
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M 14.5.3 Analog Input Controlled Velocity

Analog Input Controlled is used to test the logic of the Analog Velocity mode setup
with actual external hardware such as a PLC. When the Analog Input Controlled
button is pressed, the message below will be displayed

A WARNING: If “Yes” is selected, the user should expect motion as the ACS Drive will attempt to
move in accordance with the Analog Velocity setup.

_
Confirm OK for Motion =)

Switching to Analog Position hardware control may result in motion, OK?

[ ok || cancel |

Figure 14-39: Confirm motion warning window

Once in this mode, the PLC or external Analog source can be used to test the
system

7hle Tools View Help
“Bwd %% OAH 8 Il =

Drive I »-:t,:::rl Motoe | Mode Select I o I Fault | Safety/Limits l Home Setup | -MOSMI

Software Controliad © Analog Input Cortroled

| US_Rotary | Connected: COM37 38400 baud || Current position: 249,646

.

Figure 14-40: Test with PLC or external Analog source

M 14.5.4 Calibrating Velocity Analog Input & Output
See Section 14.3.4 Calibrating Input & Output
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N 14.6 Network Mode
M 14.6.1 Using Network Mode

7 NOTE: The Once the ACS Drive has been configured for the desired Actuator and Motor,
TMI software Network mode can be configured for control with drive specific protocols.
will determine Depending on the model ordered, the TMI software will only show its configured
which protocol is protocol. In this section Network refers to all protocols
appropriated based When Mode Select is configured for Network operation, the Mode Setup tab will allow
on the ACS unit setup of up to 16 moves. The Network Move GroupBox displays the most recently
connected. commanded move. Please note that the Current Position is displayed instead of the

Position from the move table or the position sent over the network. The reason for
this is to be able to track the absolute position at all times. Move number 0 indicates
a move commanded by the TMI Motion Manager or the Network connection.

When the TMI user presses the Network Controlled radio button, control indicator
7 NOTE: To setup (as seen on the Drive Status Tool) will turn off and the TMI controls will be disabled.
ACS drive for Network This keeps the TMI user from changing parameter values while the network
communication, the controller is commanding movement.
Ethernet port must When Network is in control, the controls in the Mode Setup tab’s Network Move
be configured using GroupBox show the most recent move commanded by the PLC master. Note that
the Ethernet Setup rather than displaying the commanded position, the Current Position is displayed.
Tool. See Section To return control to the TMI host, either press the Software Controlled radio button,
21 for details. Some or select one of the tabs other than Mode Setup.
protocols require The Host in control indicator on the Drive Status tool indicates whether TMI (the
configuration over Host in this case) is in control.
network control, 000000000000000000000000000000000000000000
L +ACS Stepper Drive A
This is called ¢ L—i—J:
"Infrastructure $ = Sk = .
Modell. : . Drive Enabled . Positive Limit . Over Curent :
3 @  Drve Homed @  Negative Limt @  Dive Oveterp b
% @  Motion Complete @  Software Stop @  OverVotage 4
: @  Software Stop @  Fosiion Emor @  UnderVokage :
o eol|/@ Ston Motion input @  Fch Eror o
@  Ehemet Actve ] g S | — -
@  Breke Enabled |ACS Servo Drive / ACSI 1
” NOTE: @ Dive Hosthcortol | I R _ - - = =)
. . e I Drive Status Safety Faults Critical Fautts I
Details about S : @  Drve Enabled @ 12Tl @  Feecback/MotorTemp :
communications with @ I Fosion | |[@ Dreter @ Festetm @ v 1
. (= L] @  Motion Complete @  Negative Limit @  Dive Overtemp 1
drive over Network I ||@ stwaess @  oitre scp @ Overvolage 1
Mode can be found in : @  Stop Motion Input @  Postion Emor @  Under Volage :
the protocol specific 1 |[@ Eemiae - o !
1 @  EBreke Enabled @  Short Circuit 1
document, accessible : [[@ ome o meomm ] @  Waichiog Reset :
via the Help menu. P ||@ e 1
1 @  Indexer Paused 1
b = (@ InFostion o

Figure 14-41: Drive Status tool indicates Software (Host) is in control.
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File Tools Help
B wid %5 Of FO IEEE=
Drive | Actuster | Motor | Mode Select | U0 | Fault | SstetyiLimits ] Home Setup I Ilochctwl
©) Software Controlled @ Modbus TCP Controlled
Bthemet/1P Move G
Label Move Type  Postion Velocly Accel Decel  Force %
f 3 THREE Posonte | 2000 300 700 300 1000
rel Postion  Velocty  Accel Decel -
Label Move Type i) Wsef) Al infsec™  (nfsec™2) Force % Teach
v 1 |ONE Absohte | 0.000 1.00 |s0.0 |100 100.0
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_[b 3 Absolte  w PRI 00 0.0 0.0 00.0 h
g 4 |FOUR Absolte | 3.000 200 |s0.0 |400 1000 ; :
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| ! 6 Absolte | 0,000 0.00 00 00 1000
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Figure 14-42 PLC Master in control, last commanded move is highlighted.

B 14.6.2 Behavior of network commands and configured
digital inputs

ENABLE COMMAND
DIGITAL NETWORK
MODE SELECT INPUT COMMAND ACTION
STATE STATE
"Network" 0 0 DISABLE
"Network" 0 1 DISABLE
"Network" 1 0 DISABLE
"Network" 1 1 ENABLE
INDEX 0 X DISABLE
INDEX 1 X ENABLE
ANALOG 0 X DISABLE
ANALOG 1 X ENABLE
PNEUMATIC 0 X NOT AVAILABLE
PNEUMATIC 1 X NOT AVAILABLE
(HOST IN CONTROL)

Table 14-3: Enable Command modes and actions when digital input is
configured to enable.
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SOFTWARE STOP COMMAND (E Stop)
NETWORK
MODE SELECT '?,'ST'TQ}-,;T'"g COMMAND ACTION
STATE

"Network" 0 0 SOFTWARE STOP OFF

"Network" 0 1 SOFTWARE STOP ON

"Network" 1 0 SOFTWARE STOP ON

"Network" 1 1 SOFTWARE STOP ON

INDEX 0 X SOFTWARE STOP OFF

INDEX 1 X SOFTWARE STOP ON

ANALOG 0 X SOFTWARE STOP OFF

ANALOG 1 X SOFTWARE STOP ON

PNEUMATIC 0 X SOFTWARE STOP OFF

PNEUMATIC 1 X SOFTWARE STOP ON
SOFTWARE

CONTROLLED 0 X SOFTWARE STOP OFF

(HOST IN CONTROL)

SOFTWARE

CONTROLLED 1 X SOFTWARE STOP ON

(HOST IN CONTROL)

Table 14-4: Software Stop Command modes and actions when digital input configured to
Software Stop.
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Motion Manager Tool

I 15.1 Using the Motion Manager

The Motion Manager allows the user to enable/disable the motor, home, and create
simple motion commands (Absolute, Incremental, Jog). The Motion Manager is a

A WARNING: Before can also be used for positioning in order to teach Moves into the Mode Setup table
making a move with (see Section 14: Mode Setup Tab).

the Motion Manager -n:

verify Velocity, Accel, SRy

Decel, Force, Bus File Tools Help

Volt Ivo), an —

o g &N ST H 4504 /B IEEOE =

£ Motion Manager
Tuning Filter

Drive Status

Digital /'O

Analog /O

Software Oscilloscope
User Units

Software Stop

Ethernet Setup

Advanced Diagnostics 3

il @ | Blllll= &

™. Upgrade ACS Firmware

Figure 15-1: Launching the Motion Manager Tool

M 15.1.1 Controls

Enable/Disable: Enables or Disables drive and output to motor.
Home: Initiates Home sequence configured in Home Setup Tab.
Enabled, Homed, Motion Complete LEDs: Status LEDs.

M 15.1.2 Motion Profile

Position: Displays actual position from encoder or commanded position without
encoder. Motion profile (Velocity, Accel, Decel, Force) per Jog, Absolute and
Incremental moves in Motion Manager.

Velocity: Profile Velocity to execute
Accel: Profile Acceleration to execute
Decel: Profile Deceleration

Force: Profile Force
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NOTE: Executing

a "Stop Motion"
during homing will
stop motion and
declare current
postion "Home".

MOTION MANAGER

M 15.1.3 Jog
Jog Neg: Initiates a Jog Move with motion profile settings in a negative direction.
Jog Pos: Initiates a Jog Move with motion profile settings in a positive direction.

@ NOTE: Jog move will be initiated while Jog Neg or Jog Pos button is held down
by mouse click. The jog move will stop when the mouse click is released.
( i otio anage X

Controls

i

(@] Homed
“ Motion Complete

Motion Profie
Postion  0-000

Velocty |1-270
Accel 11270
Decel |12.70
Force |100.0
Jog
<< Jog Neg ] [ Jog Pos >> ]

Absolute Move
Postion |0.000

Incremental Move
Distance 0635 3 rev

[ < incrNeg | | incrPos > |

Stop Motion

Figure 15-2: Motion Manager Panel

B 15.1.4 Absolute Move

Initiates an absolute move to entered position parameter with motion profile
settings.

B 15.1.5 Incremental Move

Incr Neg: Initiates an incremental move the size of the entered distance parameter
in a negative direction.

Incr Pos: Initiates an incremental move the size of the entered distance parameter
in a positive direction.

M 15.1.6 Stop
Stops currently executing motion at profile deceleration.

ACSI Motor/Drive/Controller User Guide:

TMI Motion Control Interface

ACS Drive: DISCONTINUED Product 05/02/2022 e 82 o For legacy ACS drive, use this manual for reference only.



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\
1
1

Tuning Filter Tool

Tuning a servo motor is an advanced procedure. Tolomatic standard motors have
predetermined tuning values that should work for most applications. Tuning should
be performed when more performance is required for the application or when a new
motor is added. A basic understanding of PI (Proportional Integral) Control Loops is
required for tuning.

The Servo Control Loop for Position Control is made up of three separate Pl loops:
Position, Velocity, and Current loops. These three control loops are cascaded,
meaning that the output of one loop feeds into the input of the next loop. The
position loop uses profile position from the trajectory generator and actual position
from the feedback device to commanded velocity. The velocity loop uses the sum
of commanded velocity from the position loop and profile velocity and compares

it to actual velocity to generate a commanded current. This commanded current,
along with the actual current, is used to control the PWM to the bridge circuit which
in turns drives the servo motor.

djustable:
Parameter;

Graph

Vi \ Variable

Hardware
Module

Software
Module

Profile
Veloity

Trajectory
Calculation

P
LCommanded - \u
Paosition + Position
osition

4 Velocity 4
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Figure 16-1: Control Loop

Each control loop corresponds to a set of tunable parameters in the Tuning Filter.
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16: TUNING FILTER

I 16.1 Tuning Filter Dialog

The Tuning Filter tool is broken into two distinct parts — the Parameter Adjustment
pane, and the Graphing Pane. The parameters are adjusted in the left hand side of
the window, and the effects can be observed on the right hand side of the window.

T T_ R = s

Bus Voltage: 24 l J
Performance Scope Data Transmit Rate Stability
Reflected Inertia Match 1.0 = High Friction
| J Sample Freguency: 100 hz Position Error rey
Cortrol Loop Filter ——| Profile Velocity
- i , ity ravls
Cumert | Velocity | Posiion Actual Velocity r
Velocity Loop Tuning
2160 -
= 17281 g &
E 12064 Tuning Zone _‘LE; %
S g6 = m
£ p g 2
4.32 3 3
10.00 20.00 30.00 40.00
Integral
Velocity Bandwidth
Proportional [10.80 = Er Sum Max [100.00 |2
Integral |21.50 = Fiter Frequency 100
Feed Forward 1000 = Fitter Resonance |1 = Save to Alash 72 1354 2036 2718 34 :
Test Move Time in Seconds
Cument | Velocity | Motion [ Awis Interval: 682.000 Miliseconds |
State | Distfev) | Vel Accel DEC'?| i Force Graphing Profiles Sampling Options
rev/sec) | frevisec™2) | (rev/sec™2) | (%) Common Tuning Profiles p Sample Rate {Hz) 100
0 1 Moo =lzsa 0 11|74 0 ST ERE Current: Commanded vs Actual
. z B ) | z LT Sample Len: B 5.12
@ Velocity: Profile vs Actual vs Position Emor = -
o - =100 {240 Hjj{240 =||['® & Posttion: Commanded vs Actual vs Emor 2 Control Loop Diagrams
Maove | Position | | Velocity |
b m | 0 - Velociy: Frofie vs Commanded vs Actusl
— Vi e ve Actual | Cument || Control |
‘VKP:D.ZI}ZI} VKI:0.0006 Position- G e
‘ Restore Initial Tuning ‘ ‘ Load Default Tuning ‘ . Ao & ~
4 il *

Figure 16-2: Tuning Filter Dialog

M 16.1.1 Parameter Adjustment Pane
” NOTE: Feed

¢ Bus Voltage: Bus voltage of the system, typically 24V or 48V. Note: This setting
affects the calculation of current loop gains.

forward should be set

to 100% for velocity

MOVeS. * Reflected Inertia Match: Inertia match of the system. Note: This setting affects
the calculation of velocity loop gains.

e High Friction: Gains Amplifier to be enabled for systems with high friction or
drag forces that affect motion.

¢ Proportional Bandwidth: Proportional bandwidth value for the given Pl loop
(Position, Velocity, Current) used to calculate proportional gain. The value can
be changed using the numeric up/down box or by clicking on the graph.

e |ntegral Bandwidth: Integral bandwidth value for the given PI loop(Position,
Velocity, Current) used to calculate integral gain. The value can be changed
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using the numeric up/down box or by clicking on the graph.

e Feed Forward: Percentage value that enables the profile velocity command to
help drive the velocity loop in addition to position error.

e Err Sum Max: Percentage value that can be used to limit the amount of error
calculated in the loop. Useful in limiting runaways and over corrections.

e Filter Frequency: Used to control velocity output filter (Hz), a smaller value will
smooth the output.

e Filter Resonance: Used as input to velocity output filter (Hz).

e Save to Flash: Saves the tuning settings of the specific loop to internal storage
on the drive so that it can be maintained when the system power cycles

e Test Move: Configures the drive for a continuous sequenced position move
between two points using the user defined settings. Current tuning inputs
a square wave of specified force amplitude into the current loop instead of
performing a position move. NOTE: Tuning uses relative positioning. Make
sure that you are aware of your actuators position with relation to its stroke
length before performing any moves to prevent a crash.

e Home Here: Declares home position value of 0.0 at the current position

e Restore Initial Values: Restores to the drive the initial tuning values saved when
the tool was opened. Note that is not a restore to factory defaults. In order to
do this, you should run the File->Restore Drive to Factory Settings command

from the TMI menu
NOTE: For the maijority of setups, the user will only need to adjust the Bus Voltage and the
Reflected Inertia Match slider. It is recommended that users do not modify the Current Pl loop
tuning parameters if using Tolomatic standard motors.

Advanced Option - Adjusting the Tuning Range Min/Max: If more range is desired,
each bandwidth’s combo box min/max can be adjusted by right clicking on that
parameter’s combo box, and selecting “Adjust Min/Max”.

M 16.1.2 Graphing Pane

The graphing pane can display variables recorded during motion so the effects
of changing tuning parameters can be seen. The drive supports a limited sized
internal buffer for onboard sampling. The data is transferred after a move has
completed.

e Graphing Profiles: Selectable outputs that can be graphed for analysis
e Sample Rate: Rate in Hertz at which parameters are sampled
e Sample Length: The total length of the sampling period, in seconds

e Control Loop Diagrams: Helpful diagrams that display the input and outputs of
each Pl loop

e Scope Data Transmit Rate: Controls speed at which scope data is transmitted
from drive. In high gain systems, data transmission can cause instability.

NOTE: The linear units are always in drive default (mm), even if the user units are in inches or revolutions. This
is solely for graphing speed purposes.
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BN 16.2 Servo Tuning using TMI - Quick Start Guide

M 16.2.1 Initial Tuning for Motor Power-0On and First Motion

Tolomatic Motion Interface (TMI) references a motor catalog containing default
tuning values for each motor option. TMI has controls that allow simple or complex
tuning adjustment. During startup, use the simple adjustments. Before enabling the
motor using the Motion Manager, open the Tuning window and set the bus voltage
to match the drive’s power supply. Note that the Reflected Inertia slider bar is set to
5. Enable the motor, if it vibrates loudly, quickly disable the motor, lower the inertia
setting by 1.0 and try again. When the motor doesn’t vibrate perform a simple
position move to check responsiveness and stability. The Homing move can now be
performed to set the actuator’s zero position.

M 16.2.2 Quick Tuning for 80% of Applications

When the motor has been enabled, holds position, and homed, then fine tuning can
be performed. In the Tuning window setup two position move profiles in the Test
Move area at about one third of the applications peak velocity or try 10 Revs/Sec.
Do not begin with a high speed move. Click the play button to run the two moves
continuously. Now the inertia slider bar and other settings can be adjusted. The
updates take effect at the beginning of the next move. If a fault such as Position
Error occurs then temporarily set the fault limit to a larger value in the Safety/Limits
Tab until the unit is tuned.

Next, select Velocity radio button under Common Tuning Profiles. When the motion
sequence is running begin adjusting the Reflected Inertia Match left or right. Try to
make the Actual Velocity follow tightly to Profile Velocity. Keep any overshoot to less
than 10%. Also, try adjusting velocity feed forward gain between 75 and 100%.
Lastly, click on the Position tab and adjust position proportional gain up or down (try
going from 12 to 6 or 20). A higher position gain will reduce position error but may
lead to vibration. To reduce vibration either slightly decrease the Inertia or reduce
the position gain. Lowering position gain may provide smoother motion but also may
require increasing the Inertia to regain stiffness.

Now run the motion profile desired in your application. Run through the above
adjustments again until motion is acceptable. Save setting to Flash memory and
continue with drive setup. The scope’s auto-zoom may make motion look worse
than it is at times. Check the axis units if in doubt. Look visually for smoothness and
listen for audible characteristics.

M 16.2.3 Common Tuning Adjustments

Slow move with small position error — turn up the position proportional gain. If
it becomes unstable reduce the Reflected Inertia value. Adding mechanical inertia
can help reduce the velocity ripple. If the position error does not trend toward zero
during the motion then increase position integral gain.

Fast smooth move — the velocity loop should be tuned stiff (turn up Reflected
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Inertia to just before it vibrates or all the way to 10 if it never vibrates) and reduce
position proportional gain, try around 6. Try 100% on Velocity Feed Forward gain.

High friction system — this usually requires more velocity integral gain. First
try selecting the checkbox for High Friction. This amplifies both proportional and
integral gains automatically to drive harder through the friction. Adjust the Inertia
slider.

High inertial load — this is difficult and can sometimes respond opposite as
expected. First try adjusting the Inertia slider up and down to get controlled motion.
Be careful, a large load can begin to oscillate out of control. Find your upper and
lower limits in the Inertia, and set somewhere in the center. Next adjust position
proportional gain up and down based on how the motion reacts. Start with lower
accel/decel values. High inertia combined with high accel/decel can cause back-
emf which can fault the power supply. If this occurs, either a voltage clamp or an
adjustment to the motion profile is required.

Low inertia, low friction load — the Inertia setting should be set around 1-3
such as the case for driving the motor with no load attached. High friction checkbox
should be unchecked. This is a difficult to tune scenario because there is not much
inertia to keep the motion smooth and motor torque ripple can be noticeable. For
smoothness at mid to higher speeds, reduce position proportional gain (try 2-4),

set velocity feed forward to 100% to drive more with the velocity profile signal. Test
various Inertia settings. For tight position control and/or lower speeds, try increasing
the position gain to drive more with the position profile signal.

Motor sounds crunchy when holding position — this is from stiff tuning and
updates in velocity feedback signal are amplified through the control loops, try
reducing the Filter Frequency on the Velocity tuning tab to 50-200 range.

Motor is chirping or whining — soften the current gains, try the lower left corner
of the Tuning Zone. Make sure the bus voltage setting is correct for your power
supply. Also try softening the current loop (lowering the current proportional and
integral gains). Enabling Eco-Mode (Safety/Limits Tab) can also help with this
scenario.

Gearbox reduction — Start with a low Inertia setting of 1-3. A gearbox reduces
the reflected inertia by the square of the gear ratio. With light loads this acts like a
motor with no load attached and needs low gains. Any amount of backlash would
also require low gains.

M 16.2.4 Advanced Tuning for Demanding Applications

The proportional and integral loop gains can be adjusted independently beyond
default values to obtain tuning that the Inertia slider bar and High Friction checkbox
cannot achieve.

Note: To reset tuning values to factory settings, click the Load Default Tuning or
Restore Initial Tuning buttons and the bottom of the screen.

Tuning Order: Always tune current loop first (usually this is not necessary as it is
already pre-tuned at the factory) followed by the velocity loop, and last the position
loop.
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Effect of Gains: Generally, an increase in proportional gain makes the motor react
faster to a change in the trajectory signal, adjusting too high will cause overshoot
and fast oscillations. An increase in integral gain reduces steady-state error
(constant trajectories), too much will cause large sinusoidal oscillations.

Repeatable Method: For the loop being tuned, turn integral gain off or aimost

off, then while running the motion sequencer, turn up proportional until the motion
starts to oscillate hard and become unstable. Then take that value multiply it by 0.4
and use that value. Then begin turning up integral gain until the desired steady-
state error is reached.

Velocity motion for Fine-Tuning the Velocity Loop

The velocity loop and velocity feed forward signal typically has the greatest effect to
drive the motor when under high load; so it's important that this loop is tuned well.
To tune velocity loop with the above Repeatable Method, it is often useful to run the
velocity move type that generates an ideal velocity command using a square wave
and monitors position to keep it in actuator’s stroke range. It removes the position
loop output from driving the velocity. This option is only available when actuator type
is set to rotary (Actuator Tab). If you are tuning a linear actuator then temporarily
set the actuator type to rotary and setting the stroke limit in the Safety Limits

tab. Gaution: this motion has fast deceleration and can cause significant
voltage spike on some power supplies, a voltage clamp is recommended.

Attach the application load and set the Inertia value to 10. Slowly jog actuator

to center position of the stroke before starting this velocity tuning method. Set

the velocity to 15-20% of the motor’s max RPM or lower if your system is speed
sensitive. Set the distance to stay within the stroke limit. Set the Velocity Feed
Forward and Force to 100% so the speed will reach profile values. Click Play button
and tune using the Repeatable Method above. When finished, test a position move.
A position move may be very stiff at this point, just decrease the Inertia setting a bit.
Click Save to Flash button and File->Save As to save a drive setup .xml file that can
be loaded onto other drives.

M 16.2.5 Troubleshooting

Motor makes chirping sound - Check the Bus Voltage setting. If set to 24V and
the supply is 48V the motor will have a chirping sound.

Vibrating — The motor is tuned too stiff or there is excessive backlash in the
system between the motor and the load. An attached gearbox may require a lower
Inertia setting.

Sluggish — The system may have high friction or drag or heavy load. Turn the
Reflected Inertia setting up. If still sluggish at 10 setting then check box for High
Friction. If still sluggish, start moving the velocity gain up and to the right on the
graph in the Tuning Zone area.

BN 16.3 Gain Adjustments and Effects

The following section describes generally what each gain adjustment does with
relation to motion using the Tuning Filter dialog.
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M 16.3.1 Position Proportional

Sample Frequency:200 hz Actual Posiion mm
= Commanded Position mm

mm

1.019 1.531 2043 2.555

Figure 16-6 — Good Position Proportional Gain

A good position proportional gain setting should follow the position profile closely
without much overshoot. This gain affects how quickly the control loop can follow a
fast change in commanded position.

Actual Position mm
== Commanded Position mm

mm

1.019 1.531 2043 2.555

Time in Seconds

Figure 16-7: Position Proportional Gain - Too High: Oscillations

Figure 16-7: Generally the higher the proportional gain the faster the control loop
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can follow a fast change in the position command. A Position proportional gain too
high can create oscillations and rough motion.

Actual Position mm
<+ Commanded Position mm

mm

o

Figure 16-8: Position Proportional Gain - Too Low: Large Position Error

Figure 16-8: Position proportional gain too low can be sluggish and fall behind the
desired motion profile. Falling behind creates position error that can accumulate
during the move and then take a while to wind down causing an overshoot of the
desired position.

M 16.3.2 Position Integral

Sample Frequency:200

Actual Position mm
= Commanded Position mm

mm

1.019 1.53

Time in Seconds

Figure 16-9: Good Position Integral Gain

ACSI Motor/Drive/Controller User Guide:
e 01 o

TMI Motion Control Interface



16: TUNING FILTER

Figure 16-9: A good position integral gain setting should follow the position profile
closely without much overshoot and it should settle to a steady state position equal
to the commanded position.

Sample Fregency:200 hz

gl Position mm
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Figure 16-10: Position Integral Gain — Too Low: Slow steady-state response

Figure 16-10: A position integral gain set too low can increase position error during
motion and slow the steady-state response of seeking the final position value.

Sample Frequency:200 hz Actual Position mm
=+ Commanded Position mm

Figure 16-11: Position Integral Gain - Too High: Overshoot which gets corrected over time
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Figure 16-11: A high position integral setting can accumulate error during the move
and cause too much overshoot of the final position. Some overshoot oscillation can
occur also.

M 16.3.3 Velocity Proportional

Figure 16-12: Good Velocity Proportional Gain

Figure 16-12: A good velocity proportional gain should create quick loop response
to a fast change in velocity. Proportional gain will affect mainly the rising and falling
slopes of the velocity profile.

Figure 16-13: Velocity Proportional Gain - Too High: Large Oscillations in Velocity

Figure 16-13: Setting velocity proportional gain too high can result in large
oscillations in velocity during a move.
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Figure 16-14: Velocity Proportional Gain - Too Low: Slow Velocity Response

Figure 16-14: Setting a velocity proportional gain too low can result in sluggish
response to changes in velocity. It may not even reach the commanded velocity
value.

M 16.3.4 Velocity Integral

Figure 16-15: Good Velocity Integral Gain

Figure 16-15: A good velocity integral setting will help reduce the error in the
constant velocity section of the velocity profile.
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Figure 16-16: Velocity Integral Gain - Too High: Oscillations

Figure 16-16: Setting the velocity integral gain too high can cause oscillations
in the constant velocity section of the velocity profile. It can increase the velocity
overshoot.

Figure 16-17: Velocity Integral Gain - Too Low: Steady-state velocity error

Figure 16-17: Too low of velocity integral gain will result in the loop not tracking to
desired velocity resulting in steady-state velocity error.
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M 16.3.5 Velocity Feed Forward

Figure 16-18: Default Velocity Feed Forward Gain (75%)

Figure 16-18: To increase performance and lessen the burden of control on the
position loop, a velocity feed-forward (VFF) gain as an input to the velocity loop.
Generally this value should not need to be adjusted much from the factory default
setting.

Figure 16-19: Velocity Feed Forward Gain (0%) - Higher Position error, higher velocity
error

Figure 16-19: Decreasing the VFF gain or setting it to zero will cause the control
response to be very sluggish. A higher position loop gain may be needed to get
acceptable motion. The maximum velocity achievable may be reduced based on the
position loop gains. Position and velocity error will increase.
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Figure 16-20: Modified Velocity Feed Forward Gain (100%) Low position and velocity error,
causes overshoot

Figure 16-20: Too much VFF gain will cause velocity overshoot and possibly position
overshoot.

M 16.3.6 Current Proportional

Figure 16-21 - Good Current Proportional Gain

Figure 16-21: A good current proportional gain setting will have a fast response to
changes in current command.
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Figure 16-22: Current Proportional - Too High: Visible Oscillations

Figure 16-22: Setting the current proportional gain too high will cause high
overshoot and oscillations in response to fast changes in current command.

Figure 16-23: Current Proportional - Too Low: Sluggish Response

Figure 16-23: Setting current proportional gain too low will cause sluggish response
to changes in current command.

M 16.3.7 Current Integral

Figure 16-24: Good Current Integral
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Figure 16-24: Good current integral gain should reduce steady state current error.

Figure 16-25: Bad Current Integral - Too High: Large Overshoot and oscillations

Figure 16-25: Too much current integral gain will cause large overshoot spikes in
current and oscillations to occur

Figure 16-26: Bad Current Integral - Too Low: Actual not reaching commanded

Figure 16-26: Too little current integral gain will have large steady state current
error.

M 16.3.8 Current Tuning

The user should not need to touch the current tuning gains for Tolomatic motors.
However, if the need should arise, the following method can be used to tune the
current loop.

Step 1: Set Integral Gain to 0, and set proportional gain to about 300

socity | Fostion

Cusrent Bandwidth

g W
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Step 2: Set Step force to 30% and start the Test Move

This will inject a 100 Hz commanded current square wave directly into the current
loop to see how the control loop response to an ideal step input signal. The gains
should be adjusted to make the actual current fit closely to the commanded current
with little overshoot and steady-state error.

Figure 16-27: Current Loop Starting Point

Step 3: Increase Proportional Bandwidth until visible oscillations appear.

About 3-4 oscillation periods should be visible after the edge of the step input
signal.

Figure 16-28: Current Loop Tuning - Proportional Bandwidth Oscillations

Step 4: Set Proportional Bandwidth to 40% of the oscillation bandwidth.

In our example, we saw oscillations at a bandwidth of 1931.18. 1931.18 x .40 =
772.472

Step 5: Increase Integral Bandwidth slowly until desired response is
reached.

This starting point is as follows, with integral set at .01:
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Figure 16-29: Current Loop Tuning - Integral Bandwidth @ .01

As you increase, the level of the signal will rise. Try to keep the overshoot under
10%.

Figure 16-30: Current Loop Tuning - Integral Bandwidth @ 180
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Digital 1/0 Tool

BN 17.1 Using the Digital 1/0 Tool

The Digital I/0 tool is launched from the Tools Menu in the TMI interface menu bar
or the Tool Bar. This tool shows the current status of the physical I/0 interface. The
description of each input and output is dependent on the 1/0 configuration from the
/0 Tab (see Section 10: 1/0 Tab)

File Tools Help
ETooIsF 459 E!EE‘\.E

B" Motion Manager
Tuning Filter

Drive Status

Digital YO

Analog /O

Software Oscilloscope
User Units

Software Stop

Ethernet Setup
Advanced Diagnostics »

) il @ 0 Blllle=

Upgrade ACS Firmware

Figure 17-1: Launching the Digital 1/0 Tool

[ Digital 10 —r - 1 =

Inputs Outputs
1 Enable 1 @ Motion Complete
0 Home Complete

. Fault

@ 1ot Corfigured

Start Motion

Home

o P

Software Stop

Move Select 1(M51)
Move Select 2 (M52)
Move Select 3 (MS3)

e =~ | o s W N

Move Select 4 (M54)

[ |

Figure 17-2: Digital 1/0 Tool
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Analog 1/0 Tool

BN 18.1 Using the Analog 1/0 Tool

The Analog 1/0 tool is launched from the Tools Menu in the TMI interface menu
bar or the Tool Bar. This tool shows the current status of the physical Analog 1/0
interface. The units will be Volts or mAmps as determined by the Analog Position
Settings (see Mode Select tab Section 9.1)

File Tools Help
E!TOOlSF ﬁ'll@ E!E "r-:\'.m

Motion Manager

Tuning Filter
Drive Status

Digital /'O
Analog /O <=

Software Oscilloscope

User Units
Software Stop

Ethernet Setup
Advanced Diagnostics b

) O] Bllille B>

Upgrade ACS Firmware

Figure 18-1: Launching the Analog 1/0 Tool

Figure 18-2: Analog 1/0 Tool
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Software Oscilloscope

The Software Oscilloscope uses the USB communications interface to continuously
poll user selected parameters. This tool is useful for live system debugging where a
lower update rate is acceptable (~15-25ms).

9353
8953
7953
69.53
5953
4953
3953

2953
1953

953
99.50
83.50
7950
69.50
5350
4950
3950
2350
1950

950

-0.0310

0.4650

Sampling Controls

- B
o S — - = ==

File  Profiles

Maz 100

1.4690 1.9690 24690  2.9690

Drive Time (Seconds)

=== frtual Position
Profile Position

3.4690 3.9690  4.4690

Select Channels

Triggering
| Manual Trigger |

Parameter Trigger

Sampling Controls
| Stop Listening
V| Auto Update

Trigger Channel
Trigger Condition
[NOTSET ~|
Value |0.000 =

Trigger Active

Cursor Information

Sampling 18.8009191560477 hz avg. update rate

B 19.1.1 Select Channels
e Channel 1-4; User selectable parameters (up to four) to display
¢ Channel Settings: Channel specific configuration items

M 19.1.2 Triggering

e Auto Trigger: Continuously polls the drive and automatically updates the graph
as data arrives. Performs the same function as Auto Update + Start Listening

e Manual Trigger: When Listening, Manual Trigger triggers the start of a sample,
and will display the data after the sampling has completed

ACSI Motor/Drive/Controller User Guide:
ACS Drive: DISCONTINUED Product 05/02/2022 e 104 o

TMI Motion Control Interface
For legacy ACS drive, use this manual for reference only.



19: SOFTWARE OSCILLOSCOPE
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B 19.1.3 Parameter Trigger (Offline Sampling Only)
e Trigger Channel: The user selected channel to use as a trigger input

e Trigger Condition: A conditional statement to be used in conjunction with Trigger
Channel and Trigger Condition Value. For instance if the Trigger Condition is
“LESSTHAN”, sampling would occur when Trigger Channel is less than the
Condition Value.

e Trigger Active: Activate the triggering condition

M 19.1.4 Sampling Controls

e Start Listening: Start polling the drive for the selected channels. Used in
conjunction with Triggering. When a trigger is detected, the sampling queue
fills and is displayed when the queue is filled

e Stop Listening: Stops the drive polling and prevents the currently displayed data
from being overwritten

e Auto Update: When listening, the trigger condition will be constantly true,
forcing the queue to be updated and graphed continuously

Cursor Information displays data to the user when the user clicks on two different
places in a graph. This will display X and Y values as well as distance and time
between the two mouse clicks.

Cursor Information

[<1:0.27405861 X2:2 6664253301
'Y1:24 814735935 Y2:0.3700776244
Penod:2 392367 secs
Frequency:0.42 Hz

DifferenceY:24 4446583706

B 19.2 Channel Definition Window

Accessible from the Channel Settings button

QOutput Channel Chart Area Color
Actual Posttion + 0

Y Axis Assignment

¢ Qutput Channel: Selected parameter for the channel

e Chart Area: Assignable to a specified chart area (0-3). It is possible to have
multiple channels graphing to the same chart area
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e Color: User definable channel color

e Y Axis Assignment: Useful for graphing multiple parameters that require
different scaling

o Primary: Left Y Axis
0 Secondary: Right Y Axis
I 19.3 Menu Strip
M 19.3.1 File

| File . Profiles  Sampling Controls
Export Graphs » As CSV... I

Advanced Tools » As Image...

File | Profiles Sampling Controls

Advanced Tools 3 _ Get Time From Drive

v ] Time Index at Zero

e Export Graphs
¢ As GSV: Exports the data displayed in a CSV format
¢ As Image: Saves the graph as an image

e Advanced Tools

o (et Time From Drive: Uses drive time instead of arrival time for
sample timestamps

e Time Index at Zero: Uses a zero based relative time index for graphing
of the data instead of actual time

B 19.3.2 Profiles

| Profiles Sampling Controls
Default
Current
Velocity\Position
Network Diagnostics
Load From File

Save Profile As...

e Default: All available configured signals

g NOTE: *Network e Gurrent: Only Current related signals

D|agngst|gs: Spegal netWQFK e \/elocity\Position: Only Velocity and Position signals

specific signals is not available . , , , e

for ACS| ¢ *Network Diagnostics: Special network specific signals (ACS Stepper & Servo)
ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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e | oad From File: Load saved signals from a file
e Save Profile As...: Saves the currently loaded signal profile to disk

M 19.3.3 Sampling Controls

., Sampling Controls
I. Start Listening
Stop Listening
Manual Trigger

Sampling Parameters

Toggle Advanced Controls

e Start Listening: Start polling the drive for the selected channels. Used in
conjunction with Triggering. When a trigger is detected, the sampling queue
fills and is displayed when the queue is filled

e Stop Listening: Stops the drive polling and prevents the currently displayed data
from being overwritten

e Manual Trigger: When Listening, Manual Trigger triggers the start of a sample,
and will display the data after the sampling has completed

e Sampling Parameters: Launch Sampling Parameters options window

e Toggle Advanced Controls: Hides/Shows the Controls frame at the bottom of the
graph (enabling a larger graphing area)

B 19.3.4 Sampling Parameters Options Window

Sampling Parameters
Sample Buffer Size [ samples )

| PreSample Buffer Size | samples )
10

Sample Rate (| miliseconds/sample )

20.00

[ Apply Sample Rate
[ Use On Board Sampling

e Sample Buffer Size: Sample Size of the circular sampling buffer for each
channel

e PreSample Buffer Size: Number of samples to save before a trigger occurs. In
auto trigger mode, this is automatically set to 0
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e Sample Rate: Best effort sampling poll rate from TMI to the drive. The sample
rate may be slower based on transfer rates, number of channels being
sampled, etc

e Apply Sample Rate: Applies the changes made to the Sampling Parameters

¢ Use On Board Sampling: Some drives provide on board sampling for higher
sample rates. When available, this option will allow on board sampling and off
board viewing. This option is only available if TMI is in control of motion.

I 19.4 Context Menu Strip (Right click on graph)
M 19.4.1 Zoom Out: Zooms out of the graph

Zoom Out

Sampling Controls

Copy to Clipboard

Export As...

Change Sample Series Type
Graph

A4 - - - 4

M 19.4.2 Sampling Controls

Sampling Controls 4 Start Listening
Copy to Clipboard » Stop Listening
Export As... 4 Manual Trigger
Change Sample Series Type  »

e Start Listening: : Start polling the drive for the selected channels. Used in
conjunction with Triggering. When a trigger is detected, the sampling queue
fills and is displayed when the queue is filled

e Stop Listening: Stops the drive polling and prevents the currently displayed data
from being overwritten

¢ Manual Trigger: When Listening, Manual Trigger triggers the start of a sample,
and will display the data after the sampling has completed

B 19.4.3 Copy to Clipboard

Zoom Out

Sampling Controls »

Copy to Clipboard » Image
Export As... . csvy

Change Sample Series Type  »

Graph »

e Image: Copies the graph as an image to the clipboard so it can be pasted into
external applications
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e CSV: Copies the data as CSV text into the clipboard so it can be pasted into
external applications

B 19.4.4 Export As...

Zoom QOut

Sampling Controls »

Copy to Clipboard v

Export As... » Image
Change Sample Series Type » CSy

¢ Image: Saves the graph as an image
e GSV: Exports the data displayed in a CSV format

B 19.4.5 Change Sample Series Type

Zoom Qut

Sampling Controls »

Copy to Clipboard 4

Export As... »

Change Sample Series Type  » Default (Line)

Graph 4 Step Line
Spline
Column
Point

e Default (Line): Straight Line connecting sample to sample

w— Actial Position
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e Step Line: Step function between samples (Digital)

w— Actial Position

¢ Spline: Smoothing transitions between samples

w—= Actusal Position

e Column: Each sample is represented by a column

I Actual Position

””'Nllun.... H
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¢ Point: Each sample is represented by a point

Actual Position

B 19.4.6 Graph

Zoom Out

Sampling Controls »
Copy to Clipboard v
Export As... »

Change Sample Series Type  »

Graph » Reset Axis Scales

¢ Reset Axis Scales: Forces the redrawing and auto-scaling of the axis scales for
all of the graphs
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Drive Status Tool

BN 20.1 Using the Drive Status Tool

The Drive Status Tool is launched from the Tools Menu in the TMI interface menu
bar or the Tool Bar. This tool shows the current status of critical information about
the drive.

File

E Tools F 5 % @

Tools  Help

JEEON =

&

3‘ Motion Manager
Tuning Filter

Drive Status

Digital /'O

Analeg /O

Software Oscilloscope

User Units
Software Stop

Ethernet Setup

Advanced Diagnostics >

) P @ 0 Hllll= B

Upgrade ACS Firmware

Figure 20-1: Launching the Drive Status Tool
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Figure 20-2: Drive Status Tool
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Ethernet Setup Tool

I 21.1 Using the Ethernet Setup Tool

TROUBLESHOOTING
NOTE: For proper, timely
communications the drive
should be Full Duplex,
100.00 mbps. If the drive
negotiates Half Duplex, 10
mbps, a network device
has forced the drive into
this mode and should be
removed.

Choose the Tools -> Ethernet menu selection or press the Configure Ethernet button
in the toolstrip.

7. Tolomatic Motion Inf

File Tools Help
E Tools!jlﬁ m !EE;::\_.E

Motion Manager

Tuning Filter

Drive Status

Digital /'O

Analog /O

Software Oscilloscope

User Units

Software Stop

~

Ethernet Setup

Advanced Diagnostics b

) Pl @ 0 Bl e B

Upgrade ACS Firmware

Figure 21-1: Launching the Ethernet Setup Tool

B 21.1.1 Ethernet Setup Tool for ACS Stepper and ACS Servo
Drives

— [ESEEEN )

Ethemet Status

-
ACS Ethernet (TCP/IP) Properties

Ethemet Settings

[ Obtain an IP Address automatically
Link Status: Up

IP Address 192 168 . 0 . 100

Duplex Mode:  Full
Subnet Mask 255 255 . 255 . O

Default Gateway | 192 . 168 . 0 _ 1 Speed {Mbps).  100.00

[] Enable UDP Sockst Support
MAC Address [ D0:04:A3:E7-69:F4

| ok || Test || Defaut || Cancel |

Enter the IP address, Subnet Mask and Default Gateway parameters for the
network. (The values shown above are the factory default values for the ACS drive.

Figure 21-2: Ethernet setup tool
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TROUBLESHOOTING TIP:

The drive may need to be reset
in order for other network
devices to recognize the new
network settings..

21: ETHERNET SETUP TOOL

Typically, at least the IP address and Default Gateway will need to be changed for
the network.) Settings are downloaded when OK is pressed.

Feature Description Troubleshooting Tips
Obtain an Enables DHCP support on
IP Address the drive, allowing a server to
automatically assign an IP address to the
drive
IP Address IP Address of the drive The ACS Drive supports Ping. Pinging the
drive is a great way to verify that the drive
is on the network.
Subnet Mask Subnet Mask of the drive
Default Gateway | Default Gateway of the drive
Enable UDP Enables TMI to connect to drive | Firewalls may automatically block
Socket Support | over the network using port Port 7023. Check with your network
7023 administrator if you are not able to
connect over this port, but are able to ping
the drive.
MAC Address MAC Address of the drive
Link Status Current connection status of the | If the Link Status reports Down, Ethernet
drive (Up / Down) communications will not function. Check
physical connections, and verify lights on
Ethernet ports are on.
Duplex Mode Communications Duplex Mode | For the Network Controlled modes
(Full / Half) (EIP and Modbus TCP), the drive is
required to be in Full Duplex mode.
If the drive is reporting Half duplex,
errors are dropped connections are
expected.
Speed Communications Speed of the
connection (10 Mbps or 100
Mbps)
OK Applies the settings and exits
the tool
Test Initiates a Ping connection test | The PC and the drive must be configured
to the drive and connected to the same network.
Default Resets the Ethernet settings to
the factory defaults
Cancel Exits the configuration tool

Table 21-1: Ethernet connection troubleshooting tips

The test button can be used to initiate a ping test to the drive. The PC and the drive
must be connected to the same network.

NOTE: An Ethernet cable must be connected from the PC to the ACS drive.
If the Test worked, a screen will pop-up showing similar results to the following.

TMI Motion Control Interface
For legacy ACS drive, use this manual for reference only.
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! 21: ETHERNET SETUP TOOL

e QI

- _"-I Address: 192.168.0.100
WY Host Mame: 192.168.0.100

RoundTrip time: 0
Time to live: 128
Don't fragment: False
Buffer size: 1

Would you like to start a continuous ping test?

igure 21-3: Testing verifies a successful Ethernet cnnection

If the Test didn’t work (in this example, the Ethernet cable was unplugged from the
ACS drive) an error dialog will be shown.

@ Ping 192.168.0.100 failed: TimedOut
‘W' Would you like to start a continuous ping test?

Figure 21-4: Testing indicates a failed attempt for Ethernet connection

A "Yes" response will open the Ping Test window that will continually ping the
address and give you a visual online/comment state.

Figure 21-5: Ping Test failure and success

To configure the ACS drive for DHCP server in order to dynamically assign an IP
Address:

e check the “Obtain an IP address automatically” check-box
e click OK on the AGS Internet Protocol (TGP/IP) Properties dialog

e click the Disconnect button on the TMI Drive tab (or press the Disconnect from
Drive button on the toolstrip)

e click Yes when asked “Update drive flash memory?”.
e cycle ACS drive power (turn off then turn on)

e press the Connect button on the TMI Drive tab (or press the Connect to Drive
button on the toolstrip)
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21: ETHERNET SETUP TOOL

When the Ethernet configuration tool is opened, the status bar informs the status of
the DHCP address configuration process. This is not dynamically updated. To see
the current status, press Cancel (or OK), wait a bit, then open this tool again.

ACS Ethernet (TCP/IP) Pmp_E@ﬂ

Ethemet Settings
[ Cbtain an IP Address automatically

Ethemet Status

Link Status: Up
IP Address 192 168 . 0 . 100

Duplex Mode:  Full
Subnet Mask 255 0255 285 . 0O

Default Gateway | 192 . 183 . 0 . 1 Speed (Mbps):  100.00

[7] Enable UDP Socket Support
MAC Address | 00:1E.C0.07.F0:32

[ oK |[ Test || Defaut |[ cancel |

DHCPAddressConfigurationinProgress

Figure 21-6: Obtaining an IP address automatically

If there is a problem and the ACS drive is unable to get an IP address from the
DHCP server, the status bar will display the error message in the status bar.

When Ethernet configuration is complete, press OK.

ACSI
Integrated

NOTE: PROFINET and
EtherCAT only support
Infrastructure Mode.

NOTE: Minimum
DHCP IP address lease
time is 24 hours.

B 21.1.2 Ethernet Setup Tool for ACSI Motor/Drive/Controller
Infrastructure Mode

For drives that support Infrastructure Mode, this mode allows all network
configuration of the drive to be done using the users existing Network Infrastructure.
By default, infrastructure mode is in DHCP mode. However, the users network
infrastructure can assign a static IP address using existing protocol objects (such as
Ethernet/IP connection object).

While in this mode, the user cannot access the network settings through TMI, but is
able to use the ping support tool.

= ACS Ethernet (TCP/IP) Properties s S =)

—

User Applied Ethemet Settings Information

MAC Address | D8:80:39:68:52:A1

V| Infrastructure Controled Mode

K Acdress 152 168 Last User Appled Settings

The Ethemet settings are stored in a

separate non-volatie memory space. The
network infrastructure (Infrastructure Mode)
has the ability to modify these settings, and
when this occures, we no longer are using
the User Appled Ethemet Settings. To

192 . 168 0 1 ovenwrite these sattings, click “Apply User
Settings”

Link Status: Up

¥| Enable UDP Socket Support

[ PingTest | [ Apply User Settings |

u-____ J

Figure 21-7: By default, infrastructure mode is in DHGP mode
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21: ETHERNET SETUP TOOL

ACSI
Integrated

A

TROUBLESHOOTING TIP:

Drive may need to be power
cycled after new network
settings are applied for other
network devices to be able to
"see" the drive.

Infrastructure mode can be disabled, and the user can specify network settings

using this tool.

Non-Infrastructure Mode

Drives that use protocols that do not support infrastructure mode (such as Modbus
TCP) will have a subset of the functions available in Infrastructure Mode.

Feature Description Troubleshoot Tips
IP Address IP Address of drive Pinging the drive is a great
way to verify that the drive is
on the network
DHCP Obtain an IP Address Automatically | Minimum DHCP IP address
from DHCP server lease time is 24 hours.
Subnet Mask | Subnet Mask of the drive
Default Default Gateway of the drive
Gateway
Hostname Hostname of the drive
DNST DNS Server for the drive
DNS2 Alternate DNS server for the drive
Enable UDP Enables Network access through
Support ™I
Ping Test Initiates a ping connection test to | PC and drive must be
the drive configured and connected to
the same network
Apply User Applies new configuration settings
Settings to the drive and resets ethernet
module

-
. ACS Ethernet (TCP/IP) Properties

=)

User Appled Ethemet Settings Information

IP Address 192 . 168 . 0 100

DHCP (Obtain an IP Address automatically)

| Subnet Mask | 255 . 255 . 255 . 0
Default Gateway | 192 . 168 . 0 . 1
Hostname ACS
DNS1 192 188 . 0 . 1 SSRGS S Do
DNS2 192168, 0 . 1

V| Enable UDP Socket Support

[ PingTest | [ Apply User Settings

MAC Address  [D8:80:35:68:52:A1

Figure 21-8: Ethernet (TCP/IP) Properties
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21: ETHERNET SETUP TOOL

ACSI

Integrated The Ping Test button can be used to initiate a ping test to the drive. The PC and
drive must be connected to the same network. If successful, a screen will pop up
showing the results of the ping.

r IR
Ethernet Connection Test &J

‘  Address: 192.168.0.100
¥ Host Name: 192.168.0.100
~ RoundTrip time: 0
Time to live: 128
Don't fragment: False
Buffer size: 1

Would you like to start a continuous ping test?

| [ Y | No ]‘l

Figure 21-9: Ethernet connection test

A continuous ping test will continuously ping a drive, noting when the drive is
accessible and when it is not.

@ Ping Text —
Awarys On Top [

Figure 21-10: Drive not accessible

)
2
£
g

¥
a
?
8

Figure 21-11: Drive is accessible
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Ethernet Advanced Diagnostics

B 22.1 Using Ethernet Advanced Diagnostics (not available for ACSI)

A WARNING: Ethernet
Advanced Diagnostics is not
supported for ACSI Motor/
Drive/Controller.

ACS Stepper
&
ACS Servo

When connected to Ethernet enabled ACS drives TMI will display Ethernet MIB
Counters in Tools > Advanced Diagnostics Menu.

File | Tools | Help
EE }“ Motion Manager 'IEII E E - o
m
Dri i  Tuning Filter ciect | 00 | Faut | SefetyiLimits
Cal Drive Status Drive Info
E Digital 1O | Name
pd  Analog /O Product Name: ACS
Software Oscill Model: Sv204t
- ortware Lsciffoscope Fimware Version:  v0.0.0.¢
- Network Version:  v2.13.0
L& User Units MAC Address: D0-04-A
B Ssoftware Stop
Modbus TCP
B Ethemet Setup IP Address: 182.16¢
‘g\ Advanced Diagnostics » | EE  Ethernet MIB Counters ;
= Upgrade ACS Firmware g Advanced Network Counters
l TISCOoNneECT ] I

Figure 22-1: Advanced Diagnostics pull-down

B 22.1.1 Management Information Base (MIB) Counters

The ACS Drive provides 30 MIB counters per port. These counters are used to
monitor the port activity for network management. Counters are polled every 10
seconds while the dialog box in Figure 22-2 is visible. When closed, polling stops.
Pink highlighted text box indicates a problem reading the counter (this should rarely
occur). Bold numbers indicate a change since previous poll. Use the box in the
lower left corner to choose either Port 1 or Port 2: this corresponds to ACS Ethernet
Port 1 and Port 2.

@ Ethernet MIB Counters f & - = E@@
Tx Octets 3380 Rx Octets 53733
Tx Dropped Packets 0 Rx Dropped Packets 0
Tx Broadcast Packets 0 Rx Broadcast Packets 174
Tx Multicast Packets 0 Rx Multicast Packets 132
Tx Unicast Packets 10 Rx Unicast Packets 8
Tx Collisions 0 Rx Undersize Packets 0
Tx Single Collisions 0 Rx Oversize Packets 0
Tx Multiple Collisions 0 Rx Jabbers 0
Tx Deferred 0 Rx Alignment Emors 0
Tx Late Collisions 0 Rx CRC Emors 0
Tx Excessive 0 Rx Pause Packets 0
Tx Pause Packets 0 Rx Symbol Emors 0

64 Packets 55
65to 127 Packets 160
128to 255 Packets 41
256to 511 Packets 27
512to 1023 Packets 31
Port 1 - 1024 to 1522 Packets 0

Figure 22-2: Ethernet MIB Counters
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ETHERNET ADVANCED DIAGNOSTICS

TMI LABEL DESCRIPTION

TxOctets Tx lo-priority good octet count including PAUSE packets

Tx Dropped Packets TX packets dropped due to lack of resources

TxBroadcastPackets Tx good broadcast packets (not including error broadcast or valid multicast
packets)

TxMulticastPackets Tx good multicast packets (not including error multicast or valid broadcast
packets)

TxUnicastPackets Tx good unicast packets

TxCollisions Tx total collision, half duplex only

TxSingleCollisions

Successfully Tx frames on a port for which Tx is inhibited by exactly one collision

TxMultipleCollisions

Successfully Tx frames on a port for which Tx is inhibited by more than one
collision

TxDeferred

Tx packets by a port for which the 1st Tx attempt is delayed due to the busy
medium

TxLateCollisions

The number of times a collision is detected later than 512 bit-times into the Tx
of a packet

TxExcessive A count of frames for which Tx fails due to excessive collisions
TxPausePackets Number of PAUSE frames transmitted by a port

RxOctets Rx lo-priority (default) octet count including bad packets

Rx Dropped Packets RX packets dropped due to lack of resources

RxBroadcastPackets Elxuﬁi?:%ds tbgg%ﬁgﬁss)t packets (not including error broadcast packets or valid
RxMulticastPackets E;(Cgl;(%?g g?%gil?gst)trggglégg g;octkigtcsl)uding MAC control frames, error multicast
RxUnicastPackets Rx good unicast packets

RxUndersizePackets Rx undersize packets with good CRC

RxOversizePackets Rx oversize packets with good CRC (max: 1536 or 1522 bytes)

RxJabbers Rx packets longer than 1522 bytes with either CRC errors, alignment errors or

symbol errors (depends on max packet size setting)

RxAlignmentErrors

Rx packets within (64, 1522) bytes with a non-integral number of bytes and a
bad CRC (upper limit depends on max packet size setting)

Rx packets within (64, 1522) bytes with an integral number of bytes and a bad

RxCRCErors CRC (upper limit depends on max packet size setting)
Number of PAUSE frames received by a port. Pause frame is qualified with
RxPausePackets EtherType (88-0xh), DA, control opcode (00-01), data length (64B min), and a
valid CRC
RxSymbolErrors Rx packets with invalid data symbol and legal packet size.
64Packets Total Rx packets (bad packets included) that were 64 octets in length
65t0127Packets iTr:)tlgInIS%(hpackets (bad packets included) that were between 65 and 127 octets
198t0255Packets iTr?tlng%(hpaCketS (bad packets included) that were between 128 and 255 octets
25610511Packets iTr?tlng%(hpaCketS (bad packets included) that were between 256 and 511 octets
512t01023Packets iTr?tIZLS%(hpaCkets (bad packets included) that were between 512 and 1023 octets
1024t01522Packets Total Rx packets (bad packets included) that were between 1024 and 1522

octets in length (upper limit depends on max packet size setting)

Table 22-1: AGS Ethernet Drive MIB counters
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g 22: ETHERNET ADVANCED DIAGNOSTICS

B 22.1.2 Advanced Network Counters

1 FiIeJ Tools | Help

EI 3‘ Meotion Manager W ! e E . ad
| I
Drj & Tuning Filter clect | 10 | Faut | SafetyiLimits
Cal ! Drive Status Drive Info
E Digital /'O | Name
E Analog /O Product Name: ACS
. Software Oscilloscope EOdEk Versi SXZDBS
imware Version:  v0.0.
Gl User Units u%vuﬁﬂ;d\r{:sr:i.on: ﬁg&j
@ Software Stop
Modbus TCP
B3 Ethemet Setup IP Address: 182,16
|g Advanced Diagnostics > | @ Ethernet MIB Counters &
—‘ 7 Upgrade ACS Firmware |g Advanced Network Counters |

I Uisconnecr | T

Figure 22-3: Menu selection of Advanced Network COuhi‘ers

The ACS Drive provides extremely low level access to the network counters

used by the network stack implemented in firmware. The Advanced Network
Counters tool is an expert level tool designed specifically for deployment engineers
troubleshooting network related issues. While the MIB Counters provide access to
registers on the Ethernet Hardware directly, the Network Counters are maintained by
the ACS Firmware.

Launching the tool from the Tools->Advanced Diagnostics->Advanced Network
Counters will bring up the tool's interface.

["'\ Ne;wark Counter Diagnostics EE

File
g Collect Counters > Stop Collecting Counters Refresh Rate (S): I

NetlF_StatRxNbrOctets[0]
NetIF_Stat FxNbrOctetsPrev(0]
NetIF_StatRxNbrOctetsPerSecl0]
NetIF_Stat RuhbrOctetsPerSecMax|0]
NetIF_StatFRxNbrPhtCir[0]
NetlF_StatRxNbrPitCtrPerSec(0]
NetIF_StatRxNbrPktCirPerSecMax{0]
NetIF_Stat ReMNbrPkiCirProcessed[0]
NetIF_Stat ReMbrPltCirProcessedPrev(d]
NetIF_Stat TxNbrOctets[0]

NetlF_Stat TxMNbrOctets Prev]0]
NetIF_Stat TxMbrOctetsPerSec[0]
NetlF_Stat TxMbrOctets PerSechMax[0]
NetIF_Stat TxMNbrPktCir{0]

NetlF_Stat TxMbrPkiCrPerSec(0]

] »
=
v

NetIF_Stat TxMbrPktCirPerSecMax|0]
NetIF_Stat TxMbrPltCirProcessed[0]
NetIF_Stat TxMbrPktCtrProcessed Prev(0]
NetIF_StatFRxNbrOctets[1]
NetlF_StatRuhbrOctetsPrav(1]
NetIF_StatFRxNbrOctetsPerSec]1]
NetIF_StatRxNbrOctetsPerSecMax|1]
NetIF_Stat FacNbrPltCir[1]
NetIF_StatRxNbrPhtCirPerSec(1]
NetlF_StatRxNbrPitCtrPerSecMax(1]
NetIF_Stat ReMbrPktCirProcessed[1]
NetIF_Stat ReNbrPkiCirProcessedPrev(1]
NetIF_Stat TxMbrOctets[1]

NetIF_Stat TxNbrOctetsPrev[1]
NetIF_Stat TxMbrOctetsPerSec]1] < o

OO0O0O00O00000000000000000000000

o ! Not Collecting

Figure 22-4: Advanced Network Counters Interface

The user can select an appropriate refresh rate based on the number of

counters selected. If only a few counters are selected, 1-5 second intervals can
be maintained. However, the flexibility of the tool allows for an extremely high
number of counters to be selected. Choose a slower refresh rate to increase the
performance of the interface. Once the refresh rate (in seconds) is selected, click
the "Collect Counters" button.
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ETHERNET ADVANCED DIAGNOSTICS

The counters will be polled at the Refresh Rate interval. As the values are collected,
they will be displayed in a CSV format in the output window.

[~ Network Counter Diagnostics

File
b Stop Collecting Counters Refresh Rate (5): EB

MetConn_Eminvalid FamilyCtr
MetConn_Eminvalid Protocol bdCir
MetIF_ErRxinvalid ProtocolCir{0]
Net|F_ErRiinvalid Buf beCir{0]
Net|F_EmrFiPht DiscardedCir{0]
NetlF_EmTxlnvalid ProtocolCr{D]
MetIF_Emr Txlnvalid Buf beCir[0]
Met|F_EnTxple DiscardedCir[0]
Net|F_EmrBufLostCtr]0]
Met|F_ErRxinvalidProtocaolCtr{1]
Net|F_ErRxinvalid BufbCir{1]
Net|F_EmRxPld DiscardedCir{1]
MetIF_EnTxlnvalid ProtocolCir{1]
MetIF_EnTxlnvalid BufbeCir[1]
NetlF_EmTxpld DiscardedCtr[1]
Net|F_EmBufLostCir]1]
Met|F_ErRxPlt DiscardedCir
Met|F_ErTxPict DeallocCir
Met|F_EnTxPict DiscardedCtr
Net|F_EmNull PtrCir

MetIF_L oopback _ErRxPhiDiscardedCir
MetIF_Loopback _ErTxPktDiscardedCir
Net|F_802¢_Emrhull PtrCtr
NetlF_802x_EmrRxinvalid FrameCir
NetIF_802¢_ErRxinvalid AddrDestCtr
Met|F_802¢_EmrRxInvalid AddrSreCir
Met|F_802«_ErRuxinvalidProtocolCtr
Met|F_802«_EmrRxPld DiscardedCtr
MetIF_802¢_ErTxlnvalidBufLenCtr
NetIF_802«_ErTxProtocol Cir

I—|I—|I—|I—|T|T|I_II—H—H—|I—|I—|I—|ﬂﬂlﬂlﬂlﬂﬂlﬂlﬂﬂﬂﬂl—ll—\l—\ﬂﬂﬁ

s

i

Timestamp.Net|F_StatRxMbrOctetsPerSec]1]. NetIF_Stat RNbrPitCir{1]. Net IF_Stat FxNbrPkiCirPerSec -
[1].NetlF_EnRudnvalidProtocolCtr[1],NetlF_EmRnvalidBufbeCir]1],NetlF_ErRxPktDiscardedClr
[11.MetlF_EnTxInvalid ProtocolCir{ 1] NetF_ErTxdnvalid Buf beCir{ 1]. NetIF_ErnTaplt DiscardedCir

[1] Met|F_EBufLostCir]1]
226:14 PM 5060,29832.76.0.0.18.0.0.120.0
2:26:19 PM 4400,30200,66,0.0.18.0,0.122.0
2:26:24 PM 4240,30580,73.0.0.18.0.0.122.0
2:26:29 PM 4840,30962.73,0.0.18.0.0.122.0
2:26:34 PM 4120,31314.63.0.0.18.0.0.124.0
2:26:39 PM 5060,31665.76,0.0.18.0.0.126.0
226:44 PM 2800,32023.43.0.0.19.0.0.128.0
2:26:49 PM 5040,32387.76,0.0.19.0,0.130.0
2-26:54 PM 5640,32748,86.0.0.15.0.0.133.0
2:26:59 PM 4840,33131,80,0.0.19.0,0.135.0
2:27-04 PM 3960,33495.60,0.0.15.0,0.136.0

0 ! Collecting

Figure 22-5: Result of "Collect Counters" selection

The user can then save the GSV output to a file using the File->Save As... option

g ()i PE Desktop »

3 [l| Search Deskiop

Organize v New folder

W Favorites

B Desktop
18 Downloads

m

%] Recent Places

[+ Favorites

B Deskiop

- Libraries
%) Documents
&) Music

&= Pictures

Subversion

B videos

A Patrick Hobart o

(7 Libraries

| System Folder

N ¥ J‘ Computer

4 System Folder
'i|!~

files F
File folder fi

R

@

Patrick Hobart
System Folder

Network
System Folder

New folder
File folder

[ZILET SN etworkCounters.csv]

Save as type: ["CSV Files (".csv)

 Hide Folders

Figure 22-6: Save as .csv file for use in software like Excel
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ETHERNET ADVANCED DIAGNOSTICS

The user can now import this file into a data analysis application (like Excel) and
process the data.

] P

Home

Developer Insert

Page Layout Formulas Data Review View Team Design

Layout

al g o e e oe e o @
Change  Save As Switch Select Quick Move
Chart Type Template Row/Column Data Layout = Chart
Type Data Chart Layouts Chart Styles Location
Chart1 . 5|
A B £ D E F G H I J K M N
MetlF S5 NetlF |MetlF § MetlF E MetlF NetlF NetlF E MetlF E NetlF E
tatRxNb StatRx [tatRxNb rrRxInv ErrRxl ErrRxP rrTxinva rrTxinva riTxpkt NetlF_Er
rOctets  NbrPkt [rPktCtrP alidProt nvalid ktDisca lidProto lidBufix Discard rBufLost
1 Timestamp |PerSec[ Ctr[1] lerSec[1] ocolCtr[ BufixC rdedCt colCtr[1 Ctr[1] edCtr[1 Ctr[1]
2 .2:26:14 PM 5060 29832 76 a 1] 18 o 1] 120 0
3 2:26:119PM 4400 30200 66 a [1] 18 [1] [1] 122 0
4 | 2:26:24PM| 4840 30580 | o000 7
5 | 2:26:29 PM 4840 30962
6 2:26:3PM| 4120 31314| | 35000 el
7 2:26:39 PM 5060 31665 /
8 | 2:120:44 PM 2800 32023 30000
9 | 2:26:43 PM 5040 32387
10 2:26:54PM| 5640 32748| | 25000
11 2:26:59 PM 4840 33131
12 227:04PM| 3960 33495 | 20°° ——NetlF_statRuNbrocttspersed1]
13 2:27:.09 PM 5060 33855
14 2:27:14 PM 5220 34203 15000 e | £ [F_StatRuN brPktCEr{1]
15 2:27:19PM 5060 34558 10000
16 2:27:24 PM 5280 34924
17 2:27:29 PM 5260 35288 5000 —
18 2:27:34PM 5060 35668 VV -~
19 2:27:39 PM 4400 36034 L0 e e e e e I |
20 2:27:44PM| 5060 36394 I I T T T
2 '1,6"4> e 4 a° > '»"'?h '\55"’h 4 s i‘g '{‘r'& ﬁ?ﬁw '\2\'99
22 I e Ve il i M Vo MV
L >,
23 wl
M < » M| NetworkCounters .~ ¥J [T 1] | 20
Ready | Average: 12636.35859 Count 60  Sum: 7202724394 |IE|E| 100% @—U—&) J

Figure 22-7: Result of "Collect Counters" graphed in MicroSoft Excel
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Using Network Assembly Remapping

B 23.1 Using Network Assembly Remapping

The Network Assembly Remapping Tool allows users to remap a subset of the
Network Input registers to a number of different read-only drive parameters.

The feature to remap network input assemblies was introduced in the following
versions of firmware:

e ACS Servo Firmware Ver. 1.20+
e ACS Stepper Firmware Ver. 1.8+
e ACSI Servo Firmware Ver. 1.7+

When connected to a drive that supports Network Assembly Remapping, the Tool
will appear under the Tools>Network Assembly Remapping menu.

lle

File | Tools

=g

Dri

[ View H;p

Motion Manager I
Tuning Filter

Drive Status
Digital V'O
Analog 11O

@
=

i

Software Oscilloscope 1
Metwork Assembly Remapping

User Units

) |

Software Stop

Ethernet Setup
Advanced Diagnostics 3

Communications Counters

) WRE ® [ PEHILe B>

Upgrade ACS Firmware

Reset Drive

i
T = | TABEGIOE ¥ 1
Figure 23-1: Network Assembly Remapping pull-down

(4]

ST TE T TETET

By default, Remappable Register 1 is set to Analog Input, and Remappable Register
2 is set to Analog Output. In all supporting programs and tools, the registers may
be labeled by these default names.
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g 23: USING NETWORK ASSEMBLY REMAPPING

F — — =] B
a Network Assembly Update . S & M

This version of firmware supports the modification of the
Input Assembly object register mapping

Currently, the firmware only allows remapping of the Analog Input and
Analog Output registers I

Remappable Register 1: [ﬂnalog Input v|

Remappable Register 2: lﬂnalog Output ']

Apply

Click "Apply’ to remap.

Figure 23-2 Click Apply to Remap

Clicking Apply will force the mapping to occur on the drive. If the input assemblies
are being monitored externally (via PLC or HMI) this should have an immediate
effect.

Servo and Stepper drives support different drive variables. See the following tables
for details.

ACS AND ACSI SERVO REMAPPABLE REGISTERS
Analog Input (Default Register 1)

Analog Output (Default Register 2)

Actual Position (mm or revs)

Actual Position Error (mm or revs)

Actual Velocity (mm/s or revs/s)

Actual Velocity Error (mm/s or revs/s)

Actual Current (Amps) (Fast Signal)

Commanded Position (mm or revs)

Commanded Velocity (Trajectory) (mm/s or revs/s)
12T Accumulation Value*

I2T Limit*

Bus Voltage (Volts)

Board Temperature (Drive) (Degrees C)

Digital Inputs

Digital Outputs

*When 12T Accumulation value exceeds limit, 12T
fault occurs. Accumulation happens any time motor
is running

Table 23-1 - ACS and ACSI Servo Remappable Register Variables
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ACS STEPPER REMAPPABLE REGISTERS

Analog Input (Default Register 1)

Analog Output (Default Register 2)

Actual Position (mm or revs)

Actual Position Error (With Encoder) (mm or revs)

Actual Velocity (mm/s or revs/s)

Profile Position

Profile Velocity

Profile Acceleration

Profile Deceleration

Bus Voltage (Volts)

Board Temperature (Drive) (Degrees C)

Digital Inputs

Digital Outputs

Table 23-2 - ACS Stepper Remappable Register Variables
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Appendix 1: Index Move Mode - Move Select Logic

I Index Move Mode - Move Select Logic Table

The three operating modes, 4/8/16 move commands, require digital inputs to select
the desired move for execution. The digital inputs are called Move Select 1 through
4 (MS1-MS4) in the digital input map. To select the desired move command refer to
the three logic tables below.

NOTE 1: MS# stands for Move Select #
NOTE 2: 1 = On; 0 = Off

4 Move Commands Mode Logic Table
MOVE MS1 MS2
1 0 0
2 1 0
3 0 1
4 1 1

Table A1-1: 4 Move Commands Mode Logic

8 Move Commands Mode Logic Table
MOVE MS1 MS2 MS3
1 0 0 0
2 1 0 0
3 0 1 0
4 1 1 0
5 0 0 1
6 1 0 1
7 0 1 1
8 1 1 1

Table A1-2: 8 Move Commands Mode Logic
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Appendix 1: Index Move Mode - Move Select Logic

16 Move Commands Mode Logic Table
MOVE MS1 MS2 MS3 MS4
1 0 0 0 0
2 1 0 0 0
3 0 1 0 0
4 1 1 0 0
5 0 0 1 0
6 1 0 1 0
7 0 1 1 0
8 1 1 1 0
9 0 0 0 1
10 1 0 0 1
11 0 1 0 1
12 1 1 0 1
13 0 0 1 1
14 1 0 1 1
15 0 1 1 1
16 1 1 1 1
Table A1-3: 16 Move Commands Mode Logic
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Appendix 2: Pneumatic Mode - Move Select Logic

I Pneumatic Mode - Move Select Logic Table

The pneumatic mode requires digital inputs to select the desired move for
execution. The digital inputs are called Move Select 1 through Move Select 3
(MS1-MS3) in the digital input map. To select the desired move refer to the four
logic tables below.

NOTE 1: MS# stands for Move Select #
NOTE 2: 1 = On; 0 = Off

2 Position (1 input) Table
ACTION MS1
Pos 1 0
Pos 2 1

Table A2-1: 2 Position (1 input) Mode Logic

2 Position (2 input) Table
ACTION MS1 MS2
Stop 0 0
Pos 1 1 0
Pos 2 0 1
Current Pos 1 1
Command

Table A2-2: 2 Position (2 input) Mode Logic

3 Position (2 input) Table
ACTION MS1 MS2
Stop 0 0
Pos 1 1 0
Pos 2 0 1
Pos 3 1 1

Table A2-3: 3 Position (2 input) Mode Logic

3 Position (3 input) Table

ACTION MS1 MS2 MS3
Stop 0 0 0
ACSI Motor/Drive/Controller User Guide: TMI Motion Control Interface
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Appendix 2: Pneumatic Mode - Move Select Logic

3 Position (3 input) Table
ACTION MS1 MS2 MS3
Pos 1 1 0 0
Pos 2 0 1 0
Pos 3 0 0 1
Current Pos 1 1 1
Command
Current Pos
Command 1 1 0
Current Pos
Command 0 1 1
Current Pos
Command 1 0 1

Table A2-4: 3 Position (3 input) Mode Logic

NOTE: If logic selects Current Pos Command, then the controller will continue to
current commanded position. If already in position, no motion will occur.
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Appendix 3: Tolomatic Firmware Upgrade Tool

I Tolomatic Firmware Upgrade Tool
SAFETY WARNING:

Disconnect the drive from _ o S
Ethemet, RS485, aCtua’[Ol’, - ! ) E;gr:s;;llmcunnect power or communications during a firmware
motor, encoder & brake before || Deing se may damage the drive.

upgrading firmware. You
should only have power and
communications line (serial

or USB) connected. Only use
Tolomatic authorized firmware
to upgrade your AGS drive.
Running unauthorized firmware

on the ACS drive vinI result in — E_ %
unexpected behavior. —

Upgrading Firmware will reset your drive to its factory default state,
r !\_ Proceed?

A WARNING: Do not disconnect the drive during the firmware upgrade upload.
Doing so may damage the drive.

@ NOTE: Because upgrading firmware will reset your drive to factory default state it is
recommended that you backup your current ACS drive settings before upgrade.

B A3.1.1 Saving Current Drive Settings

After successful firmware upgrade, the Tolomatic Firmware Upgrade Tool (TFUT)
will restore the drive to factory settings appropriate to the new version of firmware,
overwriting any user defined settings.

NOTE: This step is most

useful if you want to BACKUP File | Tools View Help

current ACS Drive settings . Open.. .
before upgrading firmware. = save

(Upgrading will force the ACS = SaveAs.

Drive to factory defaults) After session Restore

upgrading firmware open
TMI software and restore
ACS Drive settings using the
procedure outlined at right.

Write Current Settings to Drive Flash

Restore Current Settings from Drive Flash

%

™.  Restore Drive to Factory Settings
% Refresh Current Settings from Drive RAM "
&

Other Motor/Actuator Catalog PR

Exit D

Figure A3-1: Using the Save As backup current ACS drive settings before upgrading
firmware
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Appendix 3: Tolomatic Firmware Upgrade Tool

If you run the Tolomatic Motion Interface, connect to the drive and select the
File->Save As menu item, you can save the current drive settings to a file. The
next time you run Tolomatic Motion Interface after upgrading the drive firmware, you
can select File->0Open and open this file. The parameter settings in the file will
automatically be programmed into the Tolomatic drive.

B A3.2.1 Launching the Upgrade Tool Software

1. Double-click the program icon on the desktop or in the Windows® Start menu
at: Start > All Programs > Tolomatic > TolomaticMotionInterface >
TolomaticFirmwareUpgrade Tool to launch the software.

Tolomatic Fimware Upgrade Toal, Version 3.8.0.22

Safety Waming: Disconnect the drive from actuator, motor, encoder, brake, and network cables before uparading fimware.
Oy use Tolomatic authorized fimware to upgrade your ACS drive. Running unauthorized fimware on the ACS drive will result
in unexpected behavior.

Program the selected Firmware file into a Tolomatic Drive Show ACS Drive Info

Pot: [USB ~|  Fash Baud Rate: | 115200 [ Reset Diive | | Erase Dive |

[ Program ] [ Close ]
[7] Compatability Mode

igure A3-2: Select the correct version of the Firmware Upgrade Tool

@ Note: If user experiences a permissions error, try running TFUT as Administrator.

Product Firmware File
ACS Stepper | 36043183.TOL
ACS Servo 36043177.T0L
ACSlI Integrated | 36043171.T0L

B A3.3.1 User Interface Process

e Asin TMI, setting COM Port to Auto will request TFUT to scan available ports
looking for an ACS drive and automatically select that COM port. If the ACS
drive does not have valid ACS firmware, the COM port must be selected
manually.

e Status and progress messages are displayed in the read-only text box.
e A Show ACS Drive Info button is provided to query the Product Name, Model,
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Appendix 3: Tolomatic Firmware Upgrade Tool

Firmware Version, and Drive Name. This is useful in conjunction with COM
Port: Auto.

e Compatibility Mode is available for systems with USB upgrade issues.

firmware. Cnhy use Tolomatic authorized fimmware to upgrade your ACS drive. Running unauthorized fimmware on the ACS
drive will result in unexpected behavior.

-~

Connected to ACS drive on port COM3

Product Mame: ACS

Madel: ST1048ED
Firmware Version: 0.2.0.0

m

[F{esaDrive] ’ElaseDn'\re ]

’ Program ][ Close
7] Compatabilty Mode

Program the selected Fimmware file into @ Tolomatic Drive

Port: [USB

- Fash Baud Rate: |115200

File:

Figure A3-3 Connected to ACS Drive

e A Reset Drive button allows the AGS drive to be reset.

e [fno " tol"is specified, pressing Program will run a connection test (useful for
troubleshooting only)

e A progress bar shows how the firmware flashing process is progressing

~ Taensictmuas Urgaie T N T =

WARNING: UPGRADE IN PROGRESS - DO NOT REMOVE POWER FROM YOUR DEVICE!
Forcing ACS drive parameaters to Factory settings.
Connected to ACS drive on port COM8

Upgrading ACS drive from 0.2.0.0 ST1048ED...

Switching to ACS Bootloader Fimware
Watting for controller to restart...

Connected to Tolomatic ACS drive
Bootloader Version: 1.4
| Flash erased

Program the selected Firmware file into & Tolomatic Drive

Port: |USE Aash Baud Rate: | 115200 R

File: |C:\Users\pmh'AppData'Roaming' Tolomatich Tolomatic MotionInterface\Firmware*.360431830UD tol

[7] Compatabilty Mode

Figure A3-4: Firmware Flashing Progress
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Appendix 3: Tolomatic Firmware Upgrade Tool

Bootloader Version: 1.4
Flash erased

Fash Upload transfered (79 seconds]
Applying Image and Restarting Drive

“~DO NOT REMOVE POWER FROM YOUR DEVICE™

Forcing ACS drive parameters to Factory settings.
Connected to ACS drive on port COM2

‘Your Network Mode was Updated! Your drive will automatically reset after you exit this application.
Upgrade to 0.2.0.0 ST1048ED complete!

Program the selected Fimware file into a Tolomatic Drive Show ACS Drive Info

Pott: [USB »|  Fash Baud Rate: [115200 [ Reset Drive | | Erase Drive
[] Compatability Mode
File:  C\Users‘pmh'AppData‘\Roaming'.Tolomatic' TolomaticMotion Interfface' Fimmware\.360431830UD tol Browse...

L e

Figure A3-5: Firmware Flashing Complete

B A3.6.1 TFUT Integrated with TMI

In addition to being available as a stand-alone tool, the Tolomatic Firmware Upgrade
Tool (TFUT) is now available from TMI. Selecting this menu item will cause TMI to
disconnect from the ACS drive (discarding any changes) and open a modal TFUT
dialog.

L[]

r
. Tolomatic Motion Enterfac- I

File | Tools | Help
[; A Motion Manager W |
Dri W Tuning Filter blect |
TROUBLESHOOTING ! Drive Status
NOTE: If the upgrade Meth L
. ped  Digital /O | T
process fails, check the Dif ~—
"Compatability Mode" , E Analog /O
check-box and retry the (Y Fault History
upgrade process. Md = User Units
\@® Software Stop /sec
_E_.-_] Ethernet /sec
Advanced Diagnostics } in/sec”
= Upgrade ACS Firmware \r“
Force |100.0 £ 6 4
Figure A3-6: Upgrade Firmware through TMI
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Appendix 3: Tolomatic Firmware Upgrade Tool

E

B noTE: Timing Diagrams and Troubleshooting Help are found in each
Hardware & Installation Guide

ACS Servo Hardware & Installation Guide #3604-4181
ACS Stepper Hardware & Installation Guide #3604-4183
ACSI Servo Hardware & Installation Guide #3604-4185
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Appendix 4: Import/Export Other Motor Catalogs

B A4.1.1 Import / Export Other Motor Catalogs

Launch Tolomatic Motion Interface (v 3.17.0.0 or above)

Select File —> Other Motor / Actuator Catalog — Import / Export
In Other Motor / Actuator Catalog Editor, File — Open

Browse to Custom Catalog Definitions File (*.acs), Click "Open"
Right click on selection and select "Import to TMI"

Verify item now exists in TMI Definitions Catalog

Exit Import / Export Tool

N o

NOTE: Custom motors require custom actuators.
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