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Terms and Conditions Agreement

Warranty Limitations of Liability

Warranties

® Exclusive Warranty
Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other period

expressed in writing by Omron). Omron disclaims all other warranties, express or implied.

® [imitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
Omron further disclaims all warranties and responsibility of any type for claims or expenses based

on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy
Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an
amount equal to the purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or expenses regarding the
Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before
shipment. Omron Companies shall not be liable for the suitability or unsuitability or the results from
the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or
information given orally or in writing, are not to be construed as an amendment or addition to the

above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.
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Limitation of Liability; Etc.
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR
COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER
SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT
LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the

Product on which liability is asserted.

Application Considerations

Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or
regulations which apply to the combination of the Product in the Buyer’s application or use of
the Product. At Buyer’s request, Omron will provide applicable third party certification
documents identifying ratings and limitations of use which apply to the Product. This

information by itself is not sufficient for a complete determination of the suitability of the

Product in combination with the end product, machine, system, or other application or use.

Buyer shall be solely responsible for determining appropriateness of the particular Product

with respect to Buyer’s application, product or system. Buyer shall take application
responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS AWHOLE HAS BEEN DESIGNED
TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED
AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR
SYSTEM.

Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable

Product, or any consequence thereof.
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Disclaimers

Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a
guide for the user in determining suitability and does not constitute a warranty. It may
represent the result of Omron’s test conditions and the user must correlate it to actual
application requirements. Actual performance is subject to the Omron’s Warranty and

Limitations of Liability.

® Change in Specifications

Product specifications and accessories may be changed at any time based on improvements
and other reasons. It is our practice to change part numbers when published ratings or
features are changed, or when significant construction changes are made. However, some
specifications of the Product may be changed without any notice. When in doubt, special part
numbers may be assigned to fix or establish key specifications for your application. Please
consult with your Omron representative at any time to confirm actual specifications of

purchased Product.

Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be
accurate; however, no responsibility is assumed for clerical, typographical or proofreading

errors or omissions.
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General

1.1 Overview
TMflow is a graphical human-machine interface (HMI). Its purpose is to provide users with a complete,
convenient and simple interface for robot motion and logic programming environments. Through the
graphical HMI, users can simply manage and set the parameters of the robot, and use the graphical
flow chart to plan the robot movement and process logic. At the same time, the interface design of
TMflow considers the use of touch screens, allowing you to manage multiple robots from a single

Windows tablet.

Users and system integrators of TM Robot must read and fully understand this chapter before using
this robot. In addition, before users perform any operation on the robot in accordance with this manual,
it is necessary to read and comply with the Safety Manual for the corresponding product's hardware
and software version, and the Hardware Installation Manual for the corresponding hardware version,

before the operation can be performed.

This manual applies to TMflow Version 2.14 or above and adapts to HW5.0 mainly. Confirm your software
version before using and reading this manual. To check the software version, click at the top right of
TMflow.

The table below describes the applicability of this software to the hardware versions of each TM Robot.

HW 5.0 Applicable
Table 1: Hardware Versions and Applicability

NOTE:

® In this software, the naming rules for custom names and paths are restricted to use:
the Latin alphabet, numbers, and underscores. The naming must go with an
underscore or an alphabet in upper or lower case and without a number as the first
character due to taking specified names and paths as variables.

Note

1.2 Warning and Caution Symbols
The Table below shows the definitions of the warning and caution levels used in this manual. Pay close
attention to them when reading each paragraph, and observe them to avoid personal injuries or

equipment damage.
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DANGER:
Identifies an imminently hazardous situation which, if not avoided, is likely to result in
serious injury, and might result in death or severe property damage.

WARNING:
Identifies a potentially hazardous situation which, if not avoided, will result in minor or
moderate injury, and might result in serious injury, death, or significant property damage.

CAUTION:
Identifies a potentially hazardous situation which, if not avoided, might result in minor
injury, moderate injury, or property damage.

999&

Table 2: Warning and Caution Symbols

1.3 Safety Precautions

DANGER:
This product can cause serious injury or death, or damage to itself and other equipment,

if the following safety precautions are not observed:

® All personnel who install, operate, teach, program, or maintain the system must read the Hardware
Installation Manual, Software Manual, and Safety Manual for the software and hardware version of

this product, and complete a training course for their responsibilities in regard to the robot.

Read Manual Impact Warning
® All personnel who design the robot system must read the Hardware Installation Manual, Software
Manual, and Safety Manual for the software and hardware version of this product, and must
comply with all local and national safety regulations for the location in which the robot is installed.
The TM Robot shall be used according to its intended use.
Results of the risk assessment may require the use of additional risk reduction measures.
Power to the robot and its power supply must be locked out and tagged out or have means to

control hazardous energy or implement energy isolation before any maintenance is performed.

® = Dispose of the product in accordance with the relevant rules and regulations of the country or

area where the product is use.
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1.4 Validation and Responsibility
The information provided in this Manual does not include how to design, install and operate a complete
arm application, nor does it involve the peripheral devices that will affect the overall system safety. The
design and installation of the complete system must comply with the standards and regulations for
safety requirements in the country located. Users or integrators should understand safety laws and
safety regulations in the local country, and avoid major risks present in the entire system.
This includes but is not limited to:
® Risk assessment of the whole system
® Adding other machines and additional risk reduction measures based on the results of the risk

assessment

Using appropriate software safety features

Ensuring the user will not modify any safety measures

Ensuring all systems are correctly designed and installed

Clearly labeling user instructions

Clearly marked symbols for installation of the robot arm and the integrator contact details

Making accessible relevant documents, including the risk assessment and this manual.

1.5 Limitation of Liability
No safety-related information shall be considered a guarantee by the Corporation that a TM Robot will

not cause personnel injury or property damage.

1.6 Statement of Responsibilities for Cybersecurity Threats
To maintain the security and reliability of the system, a robust cybersecurity defense program should be
implemented, which may include some or all of the following:
Anti-virus protection

* Install the latest commercial-quality anti-virus software on the computer connected to the control
system and keep the software and virus definitions up-to-date.

» Scan USB drives or other external storage devices before connecting them to control systems and
equipment.

Security measures to prevent unauthorized network access

* Install physical controls so that only authorized personnel can access control systems and equipment.

» Reduce connections to control systems and equipment via networks to prevent access from untrusted
devices.
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* Install firewalls to block unused communications ports and limit communication between systems.

Limit access between control systems and systems from the IT network.

» Control remote access and adopt multifactor authentication to devices with remote access to control
systems and equipment.

+ Set strong password policies and monitor for compliance frequently.

Data input and output protection

» Backup data and keep the data up-to-date periodically to prepare for data loss.

+ Validate backups and retention policies to cope with unintentional modification of input/output data to
control systems and equipment.

+ Validate the scope of data protection regularly to accommodate changes.

» Check validity of backups by scheduling test restores to ensure successful recovery from incidents.

» Safety design, such as emergency shutdown and fail-soft operations in case of data tampering and
incidents.

Additional recommendations

* When using an external network environment to connect to an unauthorized terminal such as a
SCADA, HMI or to an unauthorized server may result in network security issues such as spoofing and
tampering.

* You must take sufficient measures such as restricting access to the terminal, using a terminal

equipped with a secure function, and locking the installation area by yourself.

* When constructing network infrastructure, communication failure may occur due to cable
disconnection or the influence of unauthorized network equipment.

» Take adequate measures, such as restricting physical access to network devices, by means such as
locking the installation area.

* When using devices equipped with an SD Memory Card, there is a security risk that a third party may
acquire, alter, or replace the files and data in the removable media by removing or unmounting the

media.

1.7 Functional Note Symbol
The following table defines the functional note symbols used in this manual. Read the paragraphs

carefully.

TR IMPORTANT:
This symbol represents the relevant functional details to assist the programming and use.
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NOTE:
This symbol represents the relevant functional use tips to assist programming efficiency

Table 3: Functional Note Symbols

Omron TM Collaborative Robot: Software Manual TMFlow Version: 2

25



_—\

Start up and Activation

1.8 Overview
This manual instructs users of TM Robot to perform start up procedures for the first time. Users must
first read and follow the Safety Manual for the corresponding product's software and hardware version,
and the Hardware Installation Manual for the corresponding hardware version to install the TM Robot
correctly and properly before executing the operation of this chapter; otherwise, it may result in serious

risks.

WARNING:

The following chapters of this manual will describe how to install the TM Robot after

unpacking the box. If it is your first time to install TM Robot without learning all the installation

process starting from unpacking the new product, especially when the robot has been
installed in a working environment, pay attention to the following items in order to perform
first time installation and startup operation according to this manual:

1. Inorder to avoid the risks of resuming work caused by the changes of the original
working environment and configuration, check with the responsible person for the
working environment and keep all necessary configuration records, such as software
settings and all hardware wirings.

2. Remove all IOs for the external connection of the Control Box, including analog 10,
digital 10, EtherCAT connection port and network ports. Remove all air lines or external
power lines connecting to the optional equipment before Commissioning.

3.  Remove all Control Box external USB interface, serial port, and external connection /
external storage device connections of the network interface.

4.  Uninstall any added objects / end-effectors installed to the end flange and any electrical
connections between the end effector and the End Module / Control Box.

5. Uninstall any hardware that is installed outside the robot body.

Note NOTE:
For the need to connect external monitors, using the officially designated TM Plug&Play
display module is recommended and adequate for the optimal display presentation.

1.9 Start Up
1.9.1 Plug in the Power

Plug the Power Cable of Control Box into the power socket.
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WARNING:

For the procedure from product unpacking to plugging the Power Cable of the Control Box
into the power socket, read and follow the corresponding contents of the Hardware Installation
Manual.

1.9.2 Standard Start up

Step 1
Step 2
Step 3
Step 4
Step 5

Check that the environment clearance and robot's posture are safe.

Check that the Emergency Switch of Robot Stick is released.

Press the Power button on the Robot Stick to start the robot.

While starting up, the Indication Light Ring of the End Module flashes in yellow.
After starting up, the Indication Light Ring of the End Module will light in white

constantly. Users can use the robot ordinarily at this time.

O

© ©

@] @]

Figure 2 - 1: The Indication Light Ring of The End Module with White Light

1.9.3 TM Robot Operations with TMflow

Users can operate TMflow in following ways:

® |ocal operation:

1.
2.

Note

Connect a monitor*, a keyboard, and a mouse to the Control Box.
Start to operate TMflow. Refer to 1.9.3.1for details.

NOTE:
*Please use a monitor with a resolution of 1280 x 800, 1366 x 768, or 1920 x 1080 to
avoid screen distortion.

® Remote operation:

1.

Download the TMflow Client from the customer area of the official website, and install

it on a Windows-based computer such as a Windows laptop or a Windows tablet.
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2. Connect the computer to the robot in a wireless or a wired network. Refer to 1.9.3.2 or

1.9.3.3 for details.

n— NOTE:

Minimum requirements of the client device to install TMflow Client are as follows:

Operating System:
CPU:

RAM:

Hard Drive Space:
Display Resolution:

Display Scale:

Supported Languages:

Additional
Requirements:

1.9.3.1 Local Operation Method

Windows 7, Windows 8/8.1, Windows 10

Intel i5 series compatibles or above

4 GB at least

2 GB of available space

Must be set to 1280 x 800, 1366 x 768, 1920 x 1080, or
2736 x1824.

100% or 125%

English, Traditional Chinese, Simplified Chinese,
Japanese, German, Korean, Viethnamese, Spanish,
French, Italian, Danish, Dutch, Czech, Hungarian,
Romanian, Portuguese, Turkish, Polish, Thai

1.

B

2010Redistributable vcredist (x64) 10.0.30319 or
above.

2013Redistributable_vcredist (x64) 12.0.30501 or
above.

2015-2022Redistributable vcredist (x64) or above.
7-Zip 16.04 or above.

Working Internet connection

Step 1 Connect a monitor, a mouse, and a keyboard, to the Control Box.

Step 2 Navigate to = and click Login.

Administrator by default is not set with password. Click OK to login directly.

Step 3 Click Get Control to get control of the robot.

1.9.3.2 Wireless Access Point Connection Method

Step 1 Install TMflow Client on a Windows-based computer as the client device.
Step 2 Connect the robot to the same physical AP or entity AP of the same network
segment.
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Figure 2 - 2: Wireless Access Point Connection Method (1/2)

Step 3 Connect the client device network to the above local area network.
Robot 1 H H

Step 4

Note

Step 5

Step 6

Step 7

)
Robot2  —— oo JI .)))

Robot 3

Physical AP

Figure 2 - 3: Wireless Access Point Connection Method (2/2)

Log on to the client device using a Windows account with the administrator's

rights.

NOTE:
Using a non-Admin Windows account will fail to launch TMflow even if right-clicking
Run as Administrator.

Launch TMflow on the client device, click to refresh the list, and wait for
the corresponding Robot name to appear in the list.

Click the Robot IP address and click the Connect button to connect to the
robot. Ensure that all the robots in this network segment appear on the
screen. Users can distinguish the connecting robot by the robot's Robot ID
(the number below the barcode on the control box). In addition, users also
can directly enter the Robot IP address in the input box at the top left to
connect the known robot.

Click Get Control to control the robot.
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CAUTION:
Do not mistakenly insert the network cable into the dedicated EtherCAT port of the
Control Box. This action will trigger a robot error.

1.9.3.3 Wired Network Connection Method

Step 1
Step 2

Step 3

Note

Step 4

Step 5

Step 6

Install TMflow Client on a Windows-based computer as the client device.
Connect the robot and the client device to the same physical AP or the
physical AP on the same network segment, or connect the two ends of the
network wires to the robot Control Box and the client device.

Log on to the client device using a Windows account with the administrator's

rights.

NOTE:
Using a non-Admin Windows account will fail to launch TMflow even if right-clicking
Run as Administrator.

Launch TMflow on the client device, click to refresh the list, and wait for
the respective Robot ID to appear on the list.

Click the Robot IP address and click the Connect button to connect to the
robot. Ensure that all the robots in this network segment appear on the
screen. Users can distinguish the connecting robot by the robot's Robot ID
In addition, users also can directly enter the Robot IP address in the input
box at the top left to connect the known robot.

Click Get Control to control the robot.

Physical AP

Figure 2 - 4: Wired Network Connection Method (1/2)
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Figure 2 - 5: Wired Network Connection Method (2/2)

1.10 MODE Switch
While under Local Control (Robot Stick is at ON Status), the robot is in AUTO MODE by default after
booting up. The MODE switch functions follow the Robot Stick MODE switch function result. For details

of the Operation Mode, please refer to Safety Manual.

The method to switch MODE is as follows:

Step1 Press and hold the M/A button on Robot Stick.

Step 2 Type in a valid password.

Step 3  Press the M/A button to send out the password, and the system will wait 30 seconds for the
confirmation.

Step 4 Press the M/A button to confirm or the STOP button to cancel.
After finishing the steps above, the robot will be in MANUAL MODE directly, and the
Indication Light Ring of the End Module will constantly display in green. It is okay to use the

robot at this time.

Users can use the MODE switch function in any situation, and the methods to switch
between MANUAL MODE and AUTO MODE are the same.
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Figure 2 - 6: The Indication Light Ring of The End Module in Green

The default password of the Robot Stick is + - + + - . Users can change the password by

authorization. To change the password, refer to the respective chapter of Safety Settings.

WARNING:

Users should consider the strength and the complexity of passwords to prevent unauthorized
decryption. Users are responsible for ensuring the password security and the correctness of
the safety configuration in advance.

DANGER:
Any suspended safeguards shall be set back to full functionality before selecting automatic
operation.

NOTE:

®  To lock the Robot Stick in either AUTO MODE or MANUAL MODE, press and hold the -
button until Robot Stick Enable Indicator starts blinking, and then press the +/- button in
the sequence of -+- -+. The Robot Stick is now locked in the respective MODE, and the
system beeps when pressing any button on the Robot Stick.

® To unlock the Robot Stick in either AUTO MODE or MANUAL MODE, press and hold the -
button until Robot Stick Enable Indicator starts blinking, and then press the +/- button in
the sequence of -+- -+. It unlocks the Robot Stick now in the respective MODE.

® Users can press and hold the power button on the Robot Stick to shut down the system.

Note

1.11 Start from Packing Pose
This section describes how to start from Packing Pose. Only by having read all instructions, having
understood the content of this manual, and having set the TM Robot correctly by the contents of

Chapter 3 can users perform procedures in this section.

Step1 Connect a monitor, a mouse, and a keyboard, to the Control Box.

Step 2 Navigate to = and click Login. Administrator by default is not set with password. Click
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Step 3
Step 4
Step 5
Step 6

OK to login directly.

Click Get Control to get control of the robot.

Change Operation Mode to MANUAL MODE.

Navigate to = and click Configuration > Posture Settings. Choose Normal Pose.
Press and hold the Enabling Switch slightly and continuously press the (» ) button on the

Robot Stick to set the robot to Normal Pose.

CAUTION:

Controller to move the robot posture to the Home Pose (each joint angle: 0, 0, 0, 0, 0, 0), or

f When finishing starting from the Packing Pose, use the TMflow Posture Settings or

Normal Pose (each joint angle: 0, 0, 90, 0, 90, 0) as shown below. Note that the Joint 2
pointing directions of the Normal Pose and the safe posture are opposite after unpacking.

Figure 2 - 7: The Normal Poses
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Safety Settings
1.12 Overview
The following sections will introduce the safety settings interface of the TM Robot, including the Safety

Permission Settings and Safety Setting.

Note NOTE:
Upgrading the software with previous versions of hardware will not upgrade the version of the
safety system.

1.13 Safety Permission Settings
Users and administrators of TM Robot must set appropriate account password permissions before
starting to use the TM Robot, with proper arrangements for access to operator permission for safety

configuration.

When users have completed the startup and activation according to the previous chapter and entered
the TMflow interface with the default account password to get the control of the robot, navigated to =
and clicked Configuration to enter the setting page, an option labeled Safety will appear on this page.
It is the safety settings operation area of the product with all the critical settings for the robot. If settings
are changed arbitrarily, it will cause danger during operation. For proper permission settings, refer to
1.28.3 User & Permissions to create accounts for authorization to access the safety- related setting
permissions and grant permission to access Configuration to set other accounts and group privileges

to access Configuration to change the safety permission settings.

1.14 Safety Settings
The Safety Settings page comes with function buttons including Edit, New, Open, Default,
Save, and Apply, and settings of MODE, Speed & Force, Soft Axis, Safety 10, Safety
Tool, and Mounting Direction in the Configuration Tool. These functions deliver a Safety Checksum at
the top right to verify the system integrity. Changes in these functions renew the Safety Checksum if
applied. The version of the Safety System is at the bottom left of the screen. There is also a ti