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The information contained in this manual is believed to be accurate and reliable. How-
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IIQObO'QO\ User Manual Structure and Use

Introduction

Refer to the Datasheet for Hardware-Specific Issues

This manual is the companion to your controller's datasheet. All information that is specific
to a particular controller model is found in the datasheet. These include:

¢ Number and types of 1/O

e Connectors pin-out

e Wiring diagrams

¢ Maximum voltage and operating voltage

e Thermal and environmental specifications

¢ Mechanical drawings and characteristics

¢ Available storage for scripting

e Battery or/and Motor Amps sensing

e Storage size of user variables to Flash or Battery-backed RAM

User Manual Structure and Use

The user manual discusses issues that are common to all controllers inside a given prod-
uct family. Except for a few exceptions, the information contained in the manual does not
repeat the data that is provided in the datasheets.

Using the Roborun Configuration Utility

This section describes the features and capabilities of the Roborun PC utility. The utility
can be used for setting/changing configurations, operate/monitor the motors and 1/O, edit,
simulate and run Microbasic scripts, and perform various maintenance functions such as
firmware updates.

RoboRun+ PC Utility Manual
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IRoboteQ Installation

Using

the Roborun

Configuration Utility

Introduction

Roborun+ is a PC utility that allows users configure their Roboteq’s motor controllers. Us-
ing the utility, you can alter the controller's configuration parameters in addition to monitor
the operating state of the controller.

The utility provides means of diagnostics through rich charts and logs. Through the utility
you can monitor the commands/responses flow through USB, RS232, or TCR

The utility provides means of updating the controller’s firmware through the Ul with few
mouse clicks. In addition to that, the utility provides a way for writing, compiling, and up-
loading user defined script through a WYSWYG script editor integrated in the utility.

The utility is available on the website free of charge.

Installation

The utility can be obtained from the Support page on Roboteq's website at www.roboteq.
com. Roborun+ has a setup wizard that guides you through the installation process with
few clicks. However, the setup will remove previous version of the utility on installation, it
is recommended to remove previous versions before attempting to install new versions.

The controller does not need to be connected to the PC to start the Utility. For installa-
tions on older versions of Windows, it may be necessary to install .NET Framework ver-
sion 3.5. On Windows 10 systems, you may need to enable .net framework version 3.5.

System Requirements

To run the utility, the following is needed:
e PC compatible computer running Microsoft Windows 7 or higher.
e Microsoft .NET Framework 2.0.
e Microsoft .NET Framework 4.0.

RoboRun+ PC Utility Manual
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* A USB connector for controllers with USB connectivity.

¢ If communicating with the controller via RS232, an unused serial communication
port on the computer with a 9-pin, female connector for controllers using RS232
communication.

If the PC is not equipped with an RS232 serial port, one may be added using a USB to
RS232 converter.

Installation Steps
¢ Run setup.exe, on the welcome screen press Next button.
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¢ In License Agreement screen check “l Agree” then press Next button.
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IRoboteQ Installation

e Choose where you would like to install the application then press Next button.
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¢ In the Confirm Installation screen, press Next button to proceed with the installa-
tion process.

#9 Robonan F'.l;.: - ks

Contirm Installation

T rvptaler a reaety 1o eval Ploboam P am vour somgter

Dhech “Mead™ o stard The ratalaben

etk

e After installation completes, press Close button.

¢ You can run the program from your Start Menu > Programs > Roboteq or from the
shortcut placed on the desktop.

Program Folder Structure

¢ Compiler/doc: Contains the documentation for MicroBasic scripting.
* Trees: Contains configuration for the supported controller models.

¢ Utility: Contains internal utilities used by Roborun+.

¢ RoborunPlus.exe: The Roborun+ executable.

¢ changelog.txt: Contains the changes across all versions.

¢ eula.rtf: The end user license agreement file.

RoboRun+ PC Utility Manual



Using the Roborun Configuration Utility IIQObOiQO\

How to Use

The Roborun+ utility is provided as a tool for easily configuring the Roboteq controller and
running it for testing and troubleshooting purposes.

| Rotenms - o =
Header Ve Pt [ s o
Mator Contral Utili
IIRObO'e Re 20. L1 ty forot fun | Pwes | Resey  ConiolerModeh RSN
0 Port: Baits -
ol r ot B L Dot oty
Content Feum Tt B3 Perwver Cutpat BE
Tabs b (1) S b g Ganarnl
b Commands I+ i Miokr 1 L s Coritraler
[ =] b ian Miokes 2
[k k= b (5 Pisbet Mach Charsctonstes St fo Conlroler
b ¥ M
[ [rncocens L] Pyl oo Dash
b S Seracnn
b Degeinl inpuis Larve Profe i Dk
b o Aralag iepads
b O Pulse lnpus
b W Digital Cutguts Hesiet Defouit ..
A | REmrl Lk
Status Frvusd: RS COMD0 COMAZY COMEG Dptn | Fureaig D: Reboteq w20 FELZCOE 10032018 i Consptted
The Roborun+ main screen consists of 3 parts, header, status bar and content tabs. In the
following sections we will describe each in details.
Header
P Ftzrina - o s
e Pt ] werk Cine
RoboteQ Meccomwvay L0
D0 Port it w

The header is always visible and contains the version number and date in addition to use-
ful information and actions to the currently connected controller.

Item Description

View Pinout... Display the pinout connection for the current controller.

Script Run Causes the controller to start run the Microbasic script previ-
ously loaded to the controller.

10
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Item Description
Script Pause Causes the controller to pauses the currently running script.
Script Restart Causes the controller to stop the currently running script and

re-executes it for the beginning.

Work Offline When checked, this causes the utility to disconnect from any
connected controllers and allows user to choose the controller
model from the model combo box.

Working offline is useful for creating/editing configuration pro-
files without the need to have an actual controller attached to

the PC.

Controller Model Shows the currently connected controller model and allows
the user to choose from different models in case of working
offline.

COM Port Allows the user to choose the port at which is the controller
connected or make it Auto for the utility to search all ports for
controllers.

Choosing the port forces the utility to send/receive commands
to the controller even if the utility unable to receive the hand-
shake from the controller.

This option allows the utility to connect to controllers through
TCP for the controllers that supports ethernet connections
(see connecting to controller section for details).

Emergency Stop Caused the controller to enter the Emergency Stop state (for
more information, please refer to controller user’'s manual).
Pressing it again causes to release Emergency Stop state.

Status Bar
Found COME CORMI0D T COMGis Open | Firnwvare |0 Roboteg «20 FELZOOE 100320018 |l Connected
The status bar is located at the bottom of the window and is split in 4 areas. From left to right:
Item Description
Ports List Lists the available ports that utility detected on the PC. These
ports are searched for the controllers when the COM Port option
is Auto.
Port Status Displays the status of the port being manipulated. “Port Open” in-
dicates that communication with the controller is established.
Firmware ID Displays the controller model and firmware version number and
date as reported by the controller.
Connected/Dis- When lit green, it indicates that the communication with the con-
connected LED troller is OK.
ContentTabs

The content tabs allow user to configure, monitor, and diagnose the controller through rich Ul.

RoboRun+ PC Utility Manual



Using the Roborun Configuration Utility IIQObotec\

3.1.1 Configuration Tab
The configuration tab is used to read, modify and write the controller’s many possible
operating modes. It provides a userfriendly interface for viewing and editing the configu-
ration parameters.

Confguraton Hir Caorricle Dragrentes nergitng
-
Tneuts/ueuts BB rowerouss BE
B (_4'] Ciarup 1 i Ceneral
+ 5 Commands b kel Matee 7 Laad from Contoler
bW Can I i Mt 3
Egve b

b T TCE | Rikan Mash Chpraebusabo Savve b Cantroler
bW Moo

Enciders

. Losted Prisfile frioes Pisi

551 Senacis

Sarve Prodie e Disk

Reset Deledts .,

Al Rt Laxch

The configuration tab contains two configuration trees: the one on the left deals mostly
with the 1/O and control signals, while the tree on the right deals with the power output
and motor parameters. The exact content and layout of a tree depends on the controller
model that is detected.

The trees are, for the most part, self-explanatory and easy to follow.

Each node will expand when clicking on the small triangle next to it. WWhen selecting a tree
item, the value of that item will show up as an underscored value. Clicking on it enables a
menu list or a free-form field that you can select to enter a new configuration value.

4 CAN
- CAN Mode: | off v
Bit Rate: 250
Mede ID: 1
Listen MNode D 4
Heartbeat (ms): 0
MiniCAN Send Rate (ms): 100
[+ CANOpen TPDO Send Rate
[ CANOpen Transmission Type
CANOpen Autostart: Disabled
05402 FS&: Disabled
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IRoboteQ How to Use

By selecting the desired configuration, you will be able to modify it accordingly by select-
ing the desired value for discrete, or type in the new configuration value for wide ranged
values configuration.

CAN Mode: | Off ~

CANOpen
Mode ID: 1 |Minican

Listen Modg{RawCAN

_|RoboCAN
Heartbeat (meTO

Listen Node ID:] |

Selecting a new value, will cause the configuration node to display a red asterisk mark in-
dicating that this change is not applied to the controller yet.

= CAN Mode: | CANOpen ~

Depending on the node type, values can be entered in one of many forms:
e Numerical
e Boolean (e.g. Enable/Disable)
e Selection List
e Text String

When entering a numerical value, that value is checked against the allowed minimum and
maximum range for that parameter. If the entered value is lower than the minimum, then
the minimum value will be used instead, if above the maximum, then the maximum value
will be used as the entered parameter.

Boolean parameters, such as Enabled/Disabled will appear as a two-state menu list.

Some parameters, like Commands or Actions have the option to apply to one or the other

of the motor channels. For this type of parameters, next to the menu list are checkboxes —
one for each of the channels. Checking one or the other tells the controller to which chan-

nel this input or action should apply.

dr Encoders
45 Encoder 1
- Use:| Feedback w 1] 2

- Pulsd Mo Action
.u _{ Matar Command
Min Li

Important Notice about Decimals

The use of Period vs Coma when entering a decimal configuration value depends

on the regional settings of Windows. On USA PC'’s, use periods. On European PC’s
use comas. If unsure, load the configuration back from the controller after changing
and saving. Verify that the value that was stored in the controller is the one that was
entered.
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You can use [@ = buttons to expand/collapse all nodes.
In the right side of this tab, there are actions that can be applied to the configuration:

Item

Description

Load from Controller

Fills out the configuration trees on the left by the ac-
tual values that is queried from the controller.

Save to Controller

Save the configurations you altered to the controller.

Load Profile from Disk

Allows the user to pick up a configuration XML file

that is previously saved to be applied to the configu-
ration trees.

Save Profile to Disk Allows user to save the current configuration to an
XML file.
Reset Defaults... Resets the controller's configuration into defaults pro-

vided by the firmware.

Add/Remove Lock Allows the user to enter a password to protect the
changes from being accidently altered or read.

Automatic Analog and Pulse input Calibration
Analog and Pulse inputs can be configured to have a userdefined minimum, maximum
and center range. These parameters can be viewed and edited manually by expanding the
Range sub node.

The minimum, maximum and center values can also be captured automatically by clicking
on the "Calibrate” link.

4 “."}“ Analog Inputs
d "_"p\* Aln1:
Conversion Type: Disabled
Input Use: Mo Action
‘5 Range: Calibrate

Input Min (m\): 250
Input Center (mW): 2500
Input Max (mV): 4750

Conversion Polarity: Direct

Input Deadband (%): 5

Action on Min: No Action

Action on Max: No Action

When clicking on the “Calibrate” link, a window pops up that displays a bar showing the
live value of that analog or pulse input in real time.

The window contains three cursors that move in relation to the input, capturing the mini-
mum and maximum detected values. It is possible to further manually adjust further these
settings by moving the sliders. The Center value will be either the value of the inputs (or
the joystick position) at the time when clicking on the “Done” button. The Center value
can also be automatically computed to be the middle between Min and Max when en-
abling the "Auto Center” checkbox. Clicking on “Reset” resets the Min, Max and Center
sliders and lets you restart the operation.

RoboRun+ PC Utility Manual V2.0, June 27 2019
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Rangs Edor - Alnl b
Aln1
] Ao Cortar Gz

After clicking on the “Done” button, the capture values will appear in the Min, Max

and Center nodes in the tree with the orange * next to them, indicating that they have
changed but not yet be saved in the controller. At this point, they can be adjusted further
manually and saved in the controller.

Input/Output Labeling

Each analog, digital or pulse input/output, is given default label (e.g. DIN1, AIN2, ...). Al-
ternatively, it is possible to assign or a user defined label name (e.g. Limit1, eStop, ...) to
each of these signals. This label will then appear in the Run Tab next to the LED or Value
box. The label will also appear in the Pin View window. Custom labels make it much easier
to monitor the controller’s activity in the Run tab.

42§ Analog Inputs

45 AInt: [ Throttle

To label an Input or Output, simply select it in the tree. A text field will appear in which
you can enter the label name. Beware that while it is possible to enter a long label, names
with more than 8 letters will typically appear truncated in the Run tab.

Configuration Parameters Grouping & Organization
The total number of configuration parameters is quite large. While most system will oper
ate well using the default values, when change is necessary, viewing and editing param-
eters is made easy thanks to a logical graphical organization of these parameters inside
collapsible tree lists.

The configuration tab contains two trees. The left tree includes all parameters that deal
with the Analog, Digital, Pulse I/O, encoder and communication. The right tree includes
all parameters related to the power drive section. The exact content of the trees changes
according to the controller that is attached to the PC.

Startup Parameters
These menus define the controller’s behavior immediately after startup.

4 (D) Startup
4 Ti8 Scripting
Script Auto-Start: Disable
4 ‘g Analog Start-up
Center Command to Start: Enabled
4 E’) Telemetry

Telemetry String:

RoboRun+ PC Utility Manual 15
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The Script Autostart enables or disables script execution. Make sure that the script is bug
free before enabling.

Then a number of Command Safety parameters can also be configured. These are the Watch-
dog timeout when receiving Serial commands, and the safety ranges for analog commands.

The Telemetry parameter contains the string that is executed whenever controller is first
powered up. This parameter is typically composed of a series of real-time queries that the con-

u,

troller automatically and periodically performs. Queries must be separated with the “:” colon
character. The string is normally terminated with the command to repeat (“#") followed by the
repeated rate in milliseconds. See “TELS -Telemetry String” on Controller's User Manual.

Commands Parameters

In the commands menu we can set the command priorities, the linearization or exponenti-
ation that must be performed on that input.

P b’; Command Priorities
Prigrity 1: RS232
Priority 2: Pulse
Prigrity 3: None

4 Default Command YWalue

Channel 1: 0

-
5

Channel 2

4 |7 Command Adjustments

Linearity 1: Linear

A number of Command Safety parameters can be configured. These are the Watchdog
timeout when receiving Serial commands, and the safety ranges for pulse and analog
commands. )
a '@ Command Safety
4 g USE/RS232 Safety
\Watchdog (ms): 1000
d {&'”‘ Pulse Safety
Keep within Min/Ma:x: Disabled
d T’-&“ Anzlog Safety
Keep within Guard Bands: Enabled

CAN Communication Parameters

CAN bus node address, bit rate, choice of protocol and other parameter can be set from
this set of menus.

4 CAM

CAN Mode: Off

Bit Rate: 250

Node 1D: 1

Listen Node [D: £

Heartbeat (ms): 0

MiniCAN Send Rate (ms): 100

CANOpen TPDO Send Rate
1> CANOpen Transmission Type

CANCpen Autostart: Disabled
05402 FS&: Disabled
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Encoder Parameters

4 pr Encoders
40r Encoder 1

lUze: Feedback (1)
Pulses/Rev: 500
Min Limit: -20000
Mazx Limit: 20000
Home Count: 0
Action at Min: Mo Action
Action at Max: Mo Action

[ ¢ Encoder 2

Digital Input and Output Parameters

For Digital inputs, you can set the Active Level and select which action input should cause

when it is activated and on which motor channel that action should apply.

Action: | No Action

[ '°.°" OinZ:

> |-:-o$| Dilnd: Dead Ma

Safety Stop
[» = DIn3: |Emergency Stop

n Switch

Forward Limt Sch

vI[11 0]

£

For Digital Output, you can set the Active Level and the trigger source that will activate

the Output.

d '@ Digital Outputs
"2 D0ut1:

Active Level: High

= Activate when:
b & DOutZ:
44 DOutd:

Active Level: Hig

Activate when: |

Motor is On w
Mever

Mator is Reverse
Cwvervoltage
Cwvertemperature
Status LED

Mo MOSFET Fail

d 'w D0utd:

Analog Input Parameters

[11[]2

For Analog inputs, all the parameters that can be selected include the enabling and con-
version type what this input should be used for and for which channel the input range

limits the deadband and which actions to perform when the minimum or maximum values

are reached.

RoboRun+
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d ”."p\“ Analog Inputs
4 = AlnT:
Conversion Type: Disabled
Input Use: No Action
4 5 Range: Calibrate

Input Min (m\V): 250
Input Center (m\): 2500
Input Max (mV): 4750

Conversion Pelarity: Direct

Input Deadband (%): B

Action on Min: No Action

Action on Max: No Action

Pulse Input Parameters
For Pulse inputs, the tree lets us enable that input and select what it is used for and what
type of capture it is to make. The range, deadband and actions to take on when Min and
Max are reached is also selectable.

4 J.-'ﬂ' Pulse Inputs
d J.-'fL Pln1:
Capture Type: Disabled
Input Use: No Action
[ 5 Range:

Capture Polarity: Direct
Input Deadband (3): &
Action on Min: No Acticn
Action on Max: No Action

Power Output Parameters
The on the right side of the configuration screen are the parameters that related to the
motor driver and power stage of the controller.

General Settings
There is one tree for setting parameters that apply to all channels of the controller. These
are: the PWM Frequency, the low and high side Voltage Limits, the Short Circuit Protec-
tion and the mixed mode.

d ﬁ General
FiniM Freguency (kHz): 16.0
‘ LJ Voltage Limits

Over Voltage Limit (V): 0.0

Owver Voltage Hysteresis (V): 5.0

Under Veltage Limit (V): 5.0
Short Circuit Protection: Medium
Brake Delay (ms): 250

Mixing: Separate
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Motor Parameters

The parameters for each motor are typically duplicated so that they can be set separately
for each motor.

The Motor Configuration group contains menus for configuring the motor’s characteristics,
and especially these of brushless motors.

The Motor Output group contains menus for setting Amps limits, Acceleration/Decelera-
tion, operating modes, and Control Loop gains and other operating parameters

Details on each of the possible configurations can be found in the Controller's User Manual.

RunTab
The Run tab lets you exercise the motors and visualize all the inputs and outputs of the
controller.
A powerful chart recorder is provided to plot real-time controller parameters on the PC,
and/or log to a file for later analysis.
This tab allows user to monitor the controller status and inputs/outputs in addition to oper
ating parameters.
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2 ] Al a FinG
Dverkiant Ovarrel il vadervet Shet ERon Ture Faelt L= 11 i Defconds m . m —
ST0 Fault
= =
Bial ot 'l oAk a7 1EAl =
DOl e T om 4 ] Dt
Ding Dinid
0 e |3 * Stoo
T [ ] - e
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[l Mot Command 1 =2 179 A
W Moier Commard 1 w315 13 |38
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0 L= = Sav. Leg Confguration = Clear Loy
Serd Send Send Serd Send e Conaie

Each group of monitored parameters can be disabled with a checkbox at the upper left
corner of their frame. By default, all are enabled. Disabling one or more will increase the
capture resolution in the chart and log of the remaining ones.
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Status and Fault Monitoring

Status LEDs show the real-time state of key operating flags. The meaning of each LED is
displayed next to it and can vary from one controller to another.

The Fault LEDs indicate all fault conditions. Any one LED that is lit will cause the controller
to disable the power to all motor output channels. The meaning of each LED is displayed
next to it and can vary from one controller to another.

The Def Config Fault LED indicates that an invalid configuration is read from the controller
and the controller has reverted to its factory default configuration. This would be an ex-
tremely unlikely occurrence, but if it happens, reload your custom configuration and verify
that the new configuration is not lost when restarting the controller a few times. If the
controller loses its configuration, this means it is faulty that it should not be used.

The DefConfig Fault LED will also turn on the first time the controller is restarted after a
new firmware release has be installed and default configuration first reloaded.
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Digital, Analog and Pulse Input Monitoring
The status of Digital inputs and the value Analog and Pulse can be monitored in real-time.
Analog and Pulse inputs will update only if the selected channel is enabled. The labels for
the digital inputs, digital outputs, analog inputs and pulse inputs can be made to take the
value that has been entered in the configuration tree as described in Input/Output Label-
ing. Using a nickname for that signal makes it easier to monitor that information.

Digital Output Activation and Monitoring

The Digital output LEDs reflect the actual state of each of the controller’s Output. If an
output is not changed by the controller using one of the available automatic Output Trig-
gers, clicking on the LED will cause the selected output to toggle On and Off.

Applying Motor Commands
The command sliders will cause the command value to be applied to the controller.

3
E,'E

Config.
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Item

Description

Mute Checkbox

Prevents the utility from sending motor commands.

Join Checkbox

In case of multi-channel controllers, the checkbox allows the user to send the same
motor command value for both motors.

Textbox Allows the user to enter the value manually. The motor commands value is ranged
from -1000 to 1000.
Decreases the motor command by 10.
Decreases the motor command by 1.
. Increases the motor command by 1.
o Increases the motor command by 10.
Stop Button Set the motor command to 0.
Joystick You can enable/disable using of joystick to send motor commands.

You can press the Configure button to configure the joystick.

a5l Joystick X
X ] 0 [ Invert Buttons {Jast action): Correctly connected:
Y- 0 0 Invert - No
Rudder: 0 0 [] tnvert Coolie hat position: Current Port:
Throtte: 0 0 Invert -—- No Joystick
Command1: Commandz2:

Joystick X~ Joystick ¥~ [ Button to Out C
Joystick Control Panel...

Using the Chart Recorder

A powerful chart recorder is provided for real-time capture and plotting of operating param-
eters. This chart can display up to eight operating parameters at the same time. Each of
the chart’s channels has a pull-down menu that shows all of the operating parameters that
can be viewed and plotted. The colors can be changed by clicking on the color icon and
selecting another color.

When selecting a parameter to display, this parameter will appear in the chart and change
in real-time. The three boxes show a numerical representation of the actual value and the
Min and Max value reached by this input. Clicking on the “Clear” button for that channel
resets the Min and Max. The chart can be paused or it can be cleared and the recorded
values can be saved in an Excel format for later analysis.
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1] Charnel vee  Min iy or

. Pader (o | w | 232 470 H0
B otor Command 2 ||l
I"L W o ]
o ! B
—_ W ;
| . M
W o
W o
1] Vaze s Ciear Chiart
] = aQ Save tog Confguraton = Oesr Log

“Handles” on the left vertical axis may be used to zoom in a particular vertical range. Simi-
lar handles on the horizontal axis can be used to change the scrolling speed of the chart.

Item Description

Channel Allows user to choose channels to be plotted on the chart area.
Value The current value of selected channel.

Min The minimum value captured so far.

Max The maximum value captures so far.

Clr Clear the minimum and maximum and re-evaluate.
Record/Pause Start/Pause chart capturing.

Save Save the captured values in one of the following formats:

¢ Tab delimited.
e Comma Separated Values (CSV).

e Excelfile.
Clear Chart Clear the chart and start over.
Clear Log Clear the values saved so far.
Timer Displays the duration of the capturing.

Log Configuration | Clicking this button opens the following menu:

Save Config 3
Load Cenfig 3
Export/lmport  »

Delete Config »

This menu allows user to Save/Load/Export/Delete configuration for later use.

Manual Commands

This allows the user to issue commands/queries to the controller in addition to view the
controller responses.

| send serd | Zend Send Serd || Wiew Coscke

The user can enter the command/query in one of the five textboxes and press Enter key
or Send button to issue the command/query to the controller.

The user can also press View Console button at any time to display the controller’'s log.
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Log n
FM=0:0

F5=1
PI=0:0:0:0:0:0:0:0
EC

FS

FS=1

FM

FM=0:0

FF

FF=4

D

D=0

DO

Do=0

AT
Al=0:0:0:0:0:0:0:0
7Pl
PI=0:0:0:0:0:0:0:0

[ pisplay Control Characters W & - =

Console Tab

The console tab is useful for practicing low-level commands and viewing the raw data
exchanged by the controller and the PC. The Console tab also contains the buttons for per
forming field updates of the controller.

I Robarun- o =
Veews Pangurt [ veerie it
Motor Control Utility ; -
s 3.0, 1534518 Eoriph R s Oagtmt | Con ol Pidd s
COMPE At
Cofipn alion Aury Carec CRagrouiis g

T 30 Sand v
aend
tvisn 1 10 A
ER]
Zerd
crr e E= ]
et
fend
ER]
s N Serd
Cra iy

Updsds Coniroler Frmwars vis COM port,
Lipdate Conroler P v L,
g B,
imuiace Conbral Lanit Logs
Unciaie Possr Lisk Logic....
"
[ feplary Conbol Charsttets H = = -
Found: COME COM2D COM2Y COME a5 Open Firermics D Robobey v20 FELEOOE 10032018 i Coamnented
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Out Data

Time

The console tab allows you to send low-level commands and view the raw controller re-
sponses. Ten text fields are provided in which you can type commands and send them in
any sequence by clicking on the respective “Send” button or pressing Enter key. All the
traffic that is exchanged by the controller and the PC is logged in the console box on the
right. It is then possible to copy that information and paste it into a word processor or an
Excel spreadsheet for further analysis.

The Stop button sends the “#” command to the controller and will stop the automatic
query updating if it is currently active.

The Clear button clears all the textboxes at once.

In some controller models, there is onboard clock. Pressing the Get button, the utility
reads the time from the controller’s onboard clock while pressing the Set button stores
the current PC time into the controller.

Controller’s Log

Configure

Displays the response from the controller this includes the prints from the MicroBasic
script running.

Item Description
Display Control Characters | Checking this option causes the utility to display control
characters (non-printable characters) in a readable form.
. Saves the controller’s log to a text file.
[
Pressing the printer image, causes to print the controller’s
- log to the default printer with the default configuration.
Pressing the dropdown allows user to choose the printer
and configure the page setup.
Copies the controller’s log into clipboard.
L
P Clears the current log and start over.

This allows user to update the controller’s firmware and logic in addition to uploading a
compiled Microbasic script file.

Update Controller Firmware via COM port...
Update Controller Firmware via USE...
Update Script...

Update Control Unit Logic...

IUpdate Power Unit Logic. ..

24
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How to Use

Item

Description

Update Controller Firmware
via COM port

This allows user to update the controller’s firmware
while connected through serial communication port.
See Firmware Update section for details.

via USB.

Update Controller Firmware

This allows user to update the controller’s firmware
while connected through USB.
See Firmware Update section for details.

Update Script

This allows user to update a compiled MicroBasic
script file previously generated by the utility.
See Scripting Tab section for details.

Update Control Unit Logic

This allows user to update the control unit logic.
See Firmware Update section for details.

Update Power Unit Logic

This allows user to update the power unit logic.
See Firmware Update section for details.

Diagnostics Tab

In some controller versions with firmware v2.0+ the utility has additional diagnostics tab

to diagnose the controller with high speed data transfer rate up to 1 millisecond refresh rate.

Corguraton Fan

Target: @) Srarnel 1 ) Ghanned 2

Rafradh Rate: (@ 1o ) ame

Charne Vel  MA
o oF
o oF
B o
H on
W o
W or
B o
B o
[ ] Rasoed O 0000

e, Lo Confiariton v

Mo Tezramor B0

s Linearty Cormestin Rezset Lireant

Diear

Options

Cioreoie e Sorpbng
v
L
M o
o Chart
. ]
s Log 1] B0
" -
v Cormectien
Sand
el
Sermd
Sup
L] Eesplay Coraral Char st HE &= 0O =

This allows user to choose which channel to diagnose also to configure how often the
controller feeds information to the utility.
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Plot/Chart

Cranne
W of
B on
W o
B on
W o
Hon
B or
B o

L.

Command

tions

Target: (8 Channel 1 () Channel 2
Refresh Rate: (@ 1ms ) 2ms () 5ms

It is better to diagnose the controller with a refresh rate of 1 millisecond, however using 2
and 5 milliseconds option helps in diagnose controllers on slower connections.

Allow user to choose the diagnose items to be captured and plotted to the chart.

"]

vale  Min M, ck
Q0000 Cheas Chart
Log Configraben » Cleawr Lo L".l W

Please refer to the Capture part under RunTab for details.

Allows user to issue commands to motor at the selected channel.

Please refer to the Motor Commands part under Run Tab for details.

Configuration

Allows user to manually configure the controller by giving the ability to issue commands/
queries using the available 3 textboxes.

MotorfSensor Setup

Sensor Linearity Correction Reset Linearity Correction
| | Send
| | Send
| | Send
Clear Stop

User can also make motor/sensor setup in addition to linearity correction. Please refer to
the Motor/Sensor Setup section for details.
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Diagnostics Log
Allows user to monitor the log issued by the controller without the need to go to Console
Tab.

[ pisplay Control Characters B = - 0 =

Please refer to the Controller’s Log part under Console Tab for details.

Scripting Tab
One of the controller's most powerful and innovative features is the ability for the user
to write programs that are permanently saved into, and run from the controller’s Flash
Memory. This capability is the equivalent of combining the motor controller functionality
and this of a PLC or Single Board Computer directly into the controller. The scripting tab is
used to write, simulate, and download custom scripts to the controller.

Console Diagrostics Grptng

ABudd [ Seulite 3 To Desce & To Remeae., P Erpont Hi, . Inapwn Variables | [f W

3 BLinhDutpat;

5If LEDState = |

LEDStase -
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g
3

Description

Create a new script file.

Open an existing script file.

Save the current script to disk.

Save the current script to a different file.

Cut the current selection.

Copy the current selection.

Paste the contents of the clipboard.

Comment out the selected code.

WS | il | B8 | B | o< || 80| 0|

Uncomment the selected code.

Undo the previous change.

Redo the previous undo.

#% Build

This will cause the source code to be immediately interpreted in low level instruc-
tions that are understandable by the controller. A window then pops up showing
the result of the translation. The code is not downloaded into the controller. This
command is generally used to check whether the code you are typing is grammat-
ically correct or not needed. It may be also used to see how many bytes will be
taken by the script inside the controller’s flash.

[= Simulate

This will cause the source code to be interpreted and run in simulation mode on
the PC. This function is useful for simplifying script development and debug. The
simulator will operate identically to the real controller except for all commands
that normally read or write controller configuration and operation data. For these
commands, the simulated program will prompt the programmer for values to be
entered manually, or output data to the console.

i-'. To Device

This will cause the source code to be immediately interpreted in low level instruc-
tions that are understandable by the controller. If no errors are found during the
translation, the code is automatically transferred in the controller’s flash memory
where it is then ready for execution.

Note: For safety, you need to make sure that the connected motors to the con-
troller are not running during downloading scripts to device.

i_-. To Remote...

This will cause the source code to be interpreted and downloaded to a remote
controller on a RoboCAN network. After clicking a pop-up window wiill list in a pull-
down menu all controllers found alive on the CAN network. Select the node you
wish the script to be downloaded to.

For more details about RoboCAN network please refer to Roboteq Controllers
User’s Manual.

Note: For safety, you need to make sure that the connected motors to the con-
troller are not running during downloading scripts to device.
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Item Description
f—'é Export Hex... Used to save the compiled code of a given script. This way a script can be loaded
in a controller without giving away the source code.
The Hex file can then be loaded from the Console tab using the Update Script button.
.. Inspect Variables | Itis a kind of debugging feature that enables the user to see real-time values of
variables while the script is running.
The steps for debugging are the following:

Write the code and download it to controller using Download To Device feature.
spection.

From the utility header, run the script by pressing the Run button.

While the script is running, press Inspect Variables button to start variables in-

This button is to show/hide compilation errors/warnings.

While in variable inspection mode, you can hover on any variable to get its value.

This button is to show/hide the syntax tree for debugging purposes.

Shows a local version of the MicroBasic reference.

For latest documentation, please refer to MicroBasic reference at website.
Correcting Compilation Errors

I A & @™

When building or trying to download a script that contains errors, the compile errors will
be listed in the bottom half of the window. Double clicking on the error will move the cur
sor to the place in the source code where the error was found.

] : o batd [ Smutste

To Device % Ta Rercte.. M Lapon M

gt Varuisbe

Beware that not all programming errors are detected. Be especially careful with vari-

able names. Use the option explicit directive to enforce variable declarations. Beware
not to mix SetConfig() and SetCommand() when changing a configuration or a com-
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mand. A faulty script can cause the controller to crash. Enable the scripting Auto Start
configuration only on known working scripts.

Executing Scripts

Scripts are not automatically executed after the transfer. To execute manually, you must
Run or Restart buttons that are in the Utility’s header. Alternatively, click on the Console
tab and send the Ir command via the console. Unless a script includes print statements, it
will run silently with no visible signs in the console. Clicking on !r 0 will stop a script, !r or
Ir 1 will resume a stopped script. !r 2 will clear all variables and restart a script. The Run-
script LED in the Run tab will be on when script is running.

Executing a script on a remote controller on a CANbus network using the RoboCAN proto-
col is done using the @nn!r command, where nn is the remote node address in hex format.

Debugging Scripts
A number of techniques can be used to debug a script that is not behaving as expected.
You can view the value of variable in real time during program execution by clicking on the
Inspect Variables button. Then hover the mouse over a variable in the program listing. The
variable value will be read and displayed at the mouse location. The variable value is read
only once when first hovering over the variable. To read the value again, move the mouse
away and return over that variable.

Embedding print statements is another common technique. Place print statements in
specific places of the script to verify that a given part of the code gets executed. Print the
value of variables you wish to see. To avoid large data dumps on the screen, add code to
print conditionally, for example when a variable changes or reaches a given value range.

Connecting to Controller

You can connect to the controller through serial communication (USB or RS232) or
through TCP connection for models that supports TCP.

When the utility detects the controllers, it pops up asking for reading controller's configuration.

Roborun+ Y

Controller found.
Do you want to read controller configuration?

Choosing Yes causes the utility to query for the controller’s configuration and updates the
utility’s configuration trees accordingly.

It is highly recommended to load the controller’s configurations first before attempting to make
any changes in order to make sure that the configurations are in sync with the controller.

Note: For safety, you need to make sure that the connected motors to the controller are
not running during loading/saving of the configuration from/to device.
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USB/Serial
The utility checks for controllers on all available COM ports when the COM Port options is
set to Auto.
If the utility cannot find the controller, you can manually choose the port from the COM
Port list. Choosing the COM port causes the utility to not handshakes with the controller
and this is suitable when there are issues with the controller.

TCP

In controllers that supports Ethernet, you connect to the controller using TCP connection.
In order to do that, you should know the IP address and communication port of the con-
troller and make sure that TCP is enabled in the controller.

The TCP configuration could be set using the utility from the configuration tab:

ad TCP
TCP Mode: Dizabled
Enable DHCP: Disabled
IP Port: 3761
4 |P Lddress
IP Byte 1: 132
IP Byte 2: 168
IP Byte 3: 1
IF Byte 4: 20

In order to connect to the controller through TCP:

e Choose TCP from COM Port drop down list.
e Type in the IP address and port:

TCP Connection >

P: [192.158.1.20 | port: [a761 |

Cancel

e Press Ok button.

Controller’s Pinout

In order to know the pinout of the controller, you can simply press View Pinout button
while the controller is connected or the model is selected in Work Offline mode.
The pinout form pops up with each connector configuration.

Note: Some connectors are upside down in the pinout form in order to retain pin order
ing, so rely only on the pin number in the connection.

RoboRun+ PC Utility Manual
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Ia FBL-Type Pinout

10 Pins

Pin

Digital In
Pulse In
Ana In
5in/Cos In
Digital Out
Encoder

Com

Pin

Digital In
Pulse In
Ana In
5in/Cos In
Digital Out
Encoder

Com

15 16 17 18 19 20 21 22 23 24

OO

@OOOOGCOEOOORP®

For most recent configuration for each model, please refer to product’s datasheet on our
website.

Locking Controller’s Configuration

In order to make sure that the configuration is retained on the controller without accident-
ly changes, the controllers have a configuration locking/unlocking feature.

Locking the Configuration

e Make sure the controller is connected to the utility.
e From utility's configuration tab, press Add/Remove Lock button.
¢ The Create Lock Key dialog appears.

ol Create Lock Key >
Create a Lock and Key to prevent unauthorized
reading of the controller's configuration parameters,
Lock Key:
|.... |

Canfirm Key:

[] remember device unlock key.

Cancel
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Type in an integer number representing your key and the same in the Confirm
Key box and press Ok button.

Next time, when you try to load the configuration from the utility you will be asked
to enter the configuration key.

-l Obtain Lock Key x

Device Unlock Key:

[] rRemember device unlock key.

Cancel

Unlocking the Configuration

Make sure the controller is connected to the utility.

From utility's configuration tab, press Add/Remove Lock button.
A configuration message appears, press Yes button.

L]
Controller

Are you sure you want to remove the lock key?

Yes Mo

e A dialog appears asking for the key. Type in the key and press Ok button.
-l Obtain Lock Key x

Device Unlock Key:

[] rRemember device unlock key.

Cancel

Firmware Update

It is recommended to always have the latest firmware in order to be up to date with new
features and issue fixing.

You can visit our website for latest firmware release.

Update Firmware via COM Port

This method is used to update the controller’s firmware when it is connected through
RS232. You need to have the .bin or .zbin firmware file from our website.

In order to go with the update, make sure that the controller is connected through RS232
and all the connected motors is not running.
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Go to the Console Tab and press Update Controller Firmware via COM Port button, the
following dialog appears.

Update Controller Firmware >
Contraller
(®) Automatically Detect the Contraller Controller Port:
() Manually Select the Controller Port 2D
Firmware
Firmware File:
BL 2% %X Firmware-Update-v20-012919.bin Browse...
Program Close

Log:

Choose your firmware file and press Program button.

After the controller is updated, it will be restarted. Press the Close button to return back
to the utility.

Make sure that the new firmware version is reported in the Status Bar.

Update Firmware via USB

This method is used when the controller is connected through USB. This method uses
DFU (Device Firmware Update) method to do the update.

You need to have the .dfu or .zdfu firmware file in order to be able to update.

In order to do the update, go to the Console Tab and press Update Controller Firmware
via USB. The following confirmation message will popup, you need to press OK.

Controller *

The controller will now restart in USE Device Firmware Updgrade [DFU)
mode,
The DFULoader utility will launch automatically to perform the update.

Cancel

The device will be restarted in DFU mode and the DFU Loader utility will open.
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|R Roboteq DFU Loader (v3.0.9) — X

RoboteQ

Available DFU Devices and Cormbatiple HID Devices
5TM Device in DFU Mode w~

UID: [300] Flash Size: 256 KB.
Roboteq »2.0 FELZSCE 1040342018

Tranzfemed data size

0 KE[D Evtes] of D KB(D Bytes)

Time duration

(00 00 00
Upgrade or erify Action
File:
Chooze... Upgrade
Abort it

Make sure that the device is selected in the combo box. Press Choose and point to the
firmware file.

|R Roboteq DFU Loader (v3.0.9) — bt

RoboteQ

Awailable DFU Devices and Combatiple HID Devices
5TM Device in DFU Mode ~

UID: [300] Flash Size: 256 KB,
Roboteq »2.0 FELZSSE 10/03/2018

Tranzfemed data size

O EB(0 Bytes] of DKEBQ Bytes]
Tirne duration
(00:00:00

pgrade or erify Action

File:  FBLZ2<-Fimware-Update-»20-012919.dfu

File correctly loaded. ‘
Ahart Cluit
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After locating the firmware file, press Upgrade button.

You may have a confirmation message to ensure you are using the correct firmware file,
make sure you have the correct firmware file and press Yes button to continue.

DFULcader

o Your device was plugged in DFU mode.

Current Firmware: Roboteg v2,0 FEL2XXE 10/03/2018
Mew Firmware: FEL2ZXXX-Firmware-Update-v20-012819

Continue however 7

Yes Mo

After the firmware update, press Quit button in order to exit the DFU mode.

|R Roboteq DFU Loader (v3.0.9) — bt

RoboteQ

Available DFU Devices and Cormbatiple HID Devices
5TM Device in DFU Mode ~

UID: [300] Flash Size: 256 KB,
Roboteq »2.0 FELZSCE 10/03/2018

Tranzfemed data size

158 KB[1E2068 Bytes) of 158 KB[162068 Bytes]
Tirne duration
00:00:17

Upgrade or erify Action

File:  FELZS0<Fimware-Update-»20-012919.dfu

Target 00: Upgrade successful ! ‘
Abort Cluit

The device will be restarted, so you need to go back to the utility and make sure the con-
troller reports the new firmware in the Status Bar.
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Update Control Unit Logic (obsolete)

There are boards that have CPLD used for the controlling part of the motor controller. With
this button one can update the binary of the CPLD.

Controller *

Make sure that the controller is powered solely via the Power Caontrol
connection

Cancel

The update should be done only via RS232, an a testbench environment, and only power
control should be connected to the controller. Beware this action should be done only
with the support of a Roboteq technician, since any mal-function will end up with a unre-
sponsive board.

Update Power Unit Logic (obsolete)

There are boards that have CPLD used for the powering part of the motor controller. With
this button one can update the binary of the CPLD.

Controller x

Make sure that the controller is powered saolely via the Power Cantrol
connection

Cancel

The update should be done only via RS232, an a testbench environment, and only power
control should be connected to the controller. Beware this action should be done only
with the support of a Roboteq technician, since any mal-function will end up with a unre-
sponsive board.

Motor/Sensor Setup

Brushless motor controllers with firmware v2.0 and higher have the ability to automatical-
ly setup the motor and/or the sensor (used for angle estimation) in order to perform opti-
mally in sinusoidal mode. The respective button “Motor/Sensor Setup” in diagnostics tab
will initiate the abovementioned process.
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This process supports the following commutation modes:

Hall Sinusoidal Mode
Hall+Encoder Sinusoidal Mode.
Encoder Sinusoidal Mode.
SPI/SSI Sinusoidal Mode.
Sin/Cos Sinusoidal Mode.
Resolver Sinusoidal Mode.
Sensorless Trapezoidal Mode.

Before pressing this button, the following configuration fields need to be set:

Number of Pole Pairs (according to motor manufacturer).

Switching Mode (Sinusoidal or Sensorless).

Reference Seek Power (usually half of the motor’s nominal current is enough).
SinCos/SSI Sensor Poles (according to SSI or Sin/Cos or Resolver sensor manufac-
turer).

Sensor Phase Shift Angle (according to Sin/Cos or Resolver sensor manufacturer).
Sinusoidal Angle Sensor (according to the sensor used).

Encoder Pulses/Rev (in case of Encoder or Hall+Encoder Sinusoidal mode).
SPI/SSI Sensor Resolution (in case of SPI/SSI Sinusoidal mode).
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Sinusoidal Mode

After pressing the button, the motor will move back and forth from 1 electrical revolution
up to 1 mechanical revolution, depending the sensor configured. If the motor is not mov-
ing smoothly try to increase the Reference Seek Power.

The main tasks of the process are:

¢ To determine the hall sensor alignment and adjust.

¢ To determine the Sin/Cos or Resolver sensor range and adjust.
¢ To determine where the zero angle is.

¢ To align motor and sensor directions.

During the process, the following configuration fields will be modified in order to achieve
optimal performance:

¢ Motor Pole Pairs (only the sign).

e Swap Windings.

e Angle Zero Adjust.

e Hall Sensor Angle Table.

¢ Sine/Cosine Calibration Values.

e Encoder Pulses/Rev (only the sign).

e SPI/SSI Sensor Resolution (only the sign).

Sensorless Mode

In case of Sensorless Mode only the Number of Pole Pairs and the Switching Mode con-
figuration fields need to be configured before performing the motor tuning. After pressing
the button, the motor will perform 3 tasks:

1. Calibrate the board’s sensors, which are used for the sensorless commutation. This is
done only once per board and is irrelevant to the motor type.

2. Try to move at 20% of the duty cycle in order to calculate low speed data and

3. Try to move at 100% of the duty cycle in order to calculate high speed data.

With step 1 some hardware characteristics of the board will be determined in order to
make correct calculations during sensorless commutation. The calibration value ZSRM

is configured. In case of error during the calibration, in order to re-do the calibration, the
command AZSRM -1 needs to be sent to the controller. With steps 2 and 3 the proper
BEMF Integrator Limit and the BEMF Coupling Constant configuration fields are calculat-
ed, in order for the sensorless commutation to be optimal and symmetrical for the specif-
ic motor.

In cases of incorrect computations, the process will fail and the message “Bemf Integra-
tion Limit Detection FAILED!" will be printed on the console. In that case make sure the
motor is properly connected to the controller and retry.

Sensor Linearity Correction

Brushless motor controllers with firmware v2.0 and higher have the ability to automati-
cally determine whether a sensor has linearity issues and perform correction on it. The
respective button “ Sensor Linearity Correction” in diagnostics tab will initiate the above-
mentioned process, while the button “Reset Linearity Correction” will erase any kind of
correction that has been applied.

RoboRun+ PC Utility Manual



Using the Roborun Configuration Utility III?ObO'QO\

Fekzaun. — =
R
] Wk Offs
Wiem P e
||Qob°'e Motor Control Utility . st
Flev 201 172278 Segd;| Rum o | Paise | Posar | Cortole Model (RSSPRSECS
CEIM Past Fi 7
Lordapratar Corracin Cupgrames Salpting
faget: (&) Crareel 1 ) Charrel 2 Y
Pebesh Rate: (%) e ) 2m ) S5m
Channel Vise Mo MmO
e w
I o v
W= ,.
H on pr
B v
W= v
B on G
W on o
L] Redard e iae el Chear Chant
Save Loy Corfpuatn w8 Cearleg i oo
(= T ] . = -

Heer faardar e b

| ssserinasty Comemen || et Lnanty Comectn |

Al 4 44 §

[ Dnsplmy Covmtocd Chinencton H &~ [/ &=

:ﬁn:urﬂ COkS COMT COMT s Open | Firernare 10 Rebeteg w20 MBL DO 020172015 @ Canneqted

This process is applicable only for the following sensors:

e SPI/SSI Sensor.
e Sin/Cos Sensor.
¢ Resolver Sensor.

i
| Ahivhl \
{1 A
| (1 | |I||
[ C'||.|I'|_|i|l;||' 1|
i ||l|1 \| | " | . || |.|![|II"'.|“I .
’ |I\II|'I.'JI| [y Irl. ul |l |
| I.l ||||I' |I|'|,|I||I||I |||| Il l'lll"lillll"|||||”
! 2] 1A : .u'ql‘ll"l‘-"“"] i,“, ||I|I||.'|'|J
i |J|"'rbl-| | |'.|',I “.llll‘ |I||l|'l
Jl||||||'||||r| |i|||||

4 n||||||||',|'.'JI
|

£ T

] ¥ [4] = 20 2 nd %0 400 450 S0
Ppply Comection, ., Close

40

RoboRun+ PC Utility Manual V2.0, June 27 2019



IIQO bOieO\ Sensor Linearity Correction

After pressing the “Sensor “Linearity Correction” the motor will move for a couple of
revolutions until it determines the behavior of the sensor. Upon done a pop-up window
like the one above will be displayed. If the shape of the graph is sinusoidal-like then the
sensor can be considered as non-linear. Repeat the process a couple of times in order

to make sure that the behavior is recorded identically and until the graph has not spikes.
Then press the "Apply Correction” button in order to apply the correction to controller and
save to flash.

If the behavior of the motor after the correction is not better than before, then you can
remove the correction by pressing the “Reset Linearity Correction” button.
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