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This Manual contains information of the Techman Robot product series (hereinafter referred to as the TM
Robot). The information contained herein is the property of Techman Robot Inc. (hereinafter referred to as
the Corporation) and shall not be reproduced in whole or in part without prior authorization from the
Corporation. No information contained herein shall be considered an offer or commitment. The information
herein is subject to change without notice. The document is periodically reviewed and revised. The

Corporation assumes no responsibility for any errors or omissions in the documentation.

1\,‘ logo is registered trademark of TECHMAN ROBOT INC. in Taiwan and other countries and the
company reserves the ownership of this manual and its copy and its copyrights.
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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.

® Limitations
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.

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.
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® 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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1. Comprehensive Information
1.1 Overview
This chapter describes the comprehensive important safety information of TM Robot. The user and

system integrator of TM Robot must read and fully understand this chapter before using this robot.

1.2 Applicable Product Version

This document is only applicable to the combination of the following software and hardware versions of
TM Robot. Users can check the hardware version and software version on “Techman Robot Product
Brief Information” sheet in the control box carton, or through these methods: checking the hardware
version on the product label on the control box and checking the software version from the software
information button in the Ul of TMflow. If the software version of the robot has been upgraded and is
different from the original out-of-the-box one, users should only check the software version from the Ul
of TMflow.

Safety System version: TECHMAN ROBOT Safety System
3.3*

Hardware version

Software version

*Within the scope of hardware and software combination above, the safety system
version remains the same as TECHMAN ROBOT Safety System 3.3

Table 1: Safety System Version

Users shall confirm whether the software and hardware version of the TM Robot is consistent with the
applicable product version of this Safety Manual. The Corporation is not responsible for any safety

issues caused by referring to the safety instruction of an incorrect version.

1.3 Safety Warning Symbols
The following table defines the levels of the safety warning symbols that are marked in each paragraph

in this Manual. Read carefully and comply with each paragraph to avoid harm to people or equipment.

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.

> B B
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WARNING: ELECTROCUTION RISK
Identifies a hazardous electrical situation.

Table 2: Safety Warning Symbols

1.4 Safety Precautions

DANGER:
A 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 according to the software and hardware
version of this product, and complete a training course for their responsibilities concerning the

robot.

Read Manual and Impact Warning labels

® All personnel who design the robot system must read the Hardware Installation Manual, Software
Manual, and Safety Manual according to the software and hardware version of this product, and
must comply with all local and national safety regulations of the location where the robot is
installed.
Observe the “Intended Use” section in Safety Manual.
If the installation and application does not observe human-robot collaboration regulations of the
safety regulations, the user is responsible for providing safety barriers around the robot to prevent
anyone from accidentally coming into contact with the robot when it is in motion.

® |[f any local or national electrical regulation requires, 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.

o X

= Dispose of the product in accordance with the relevant rules and regulations of the country or
area where the product is used.
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1.5 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 include 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. The robot integrator needs to understand safety laws and

safety regulations in the local countries, in order to avoid major risks existing in the entire system.

This includes but is not limited to:

® Performing a 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

Specifying instructions for use

Clearly marking the contact information of the integrator that installed the robot

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

CAUTION:

This product is partly completed machinery. The design and installation of the complete
A system must comply with the safety standards and regulations in the country of use. The user

and integrators of the robot should understand the safety laws and regulations in their

countries and prevent major hazards from occurring in the complete system.

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.
« Install firewalls to block unused communications ports and limit communication between systems.

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

« Please take sufficient measures, such as restricting physical access to the Controller or taking
appropriate management measures for removable media, by means of locking and controlling access
to the installation area.

« Educate employees to help them identify phishing scams received via email on systems that will

connect to the control network.
1.7 Limitation of Liability
Even if the safety instructions are followed, any safety-related information in the manual shall not be

considered as a guarantee that the product will not cause any personal injury or damage.

1.8 Overall Safety Warning

These safety warnings are relevant for the entire manual.
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DANGER:

1.

Before transporting, installing, operating, maintaining and repairing this product, make sure to read
the product specification and operation manual in detail. Confirm that all the conditions comply with
the requirements of the specification and the Manual, to avoid unintended accidents (for example:
improper operation or conditions of use that exceed the product specification) that may result in injury

to personnel.

. Before installing and using this product, the integrator must perform a risk assessment and implement

risk reduction measures.

3. Users shall create procedures for emergency and abnormal situations.

. Before using this product, make sure that the emergency stop device functions correctly.

AN

WARNING:

1.

Before disassembling or repairing this product, make sure that the power has been turned off and
disconnected before proceeding to avoid injury to people or damage to machinery caused by

inadvertent short circuit or electric shock.

. When operating this product, the operator shall avoid wearing loose clothing or wearing other

accessories (such as: necklaces, ties, bracelets, etc.) to avoid injury caused by clothing or

accessories becoming entangled in the machine during operation.

. If the product malfunctions, follow the established procedures of your organization to obtain repair of

the product. Do not attempt to repair the product yourself to avoid damage to the machinery.

. Before the robot is in operation, make sure that each part has been completely mounted to avoid any

possibility of accidents.

. Before starting the operation of the robot, confirm that there are no persons or obstacles that may

intrude into the operating area during operation. If the operating environment uses human-robot

cooperative operation, be sure to complete the due risk assessment before starting the operation.

. Itis forbidden for any unauthorized person to operate this product in order to avoid any possibility of

injury to personnel or damage to the machinery.

. Do not install or operate this product in a hazardous area (for example: strong magnetic field,

hazardous gas, fire source, or flammable product) In order to prevent the machinery from causing

danger during operation because of external conditions.
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CAUTION:
1. Before operating the robot, confirm the status of the machinery warning light.
2. After editing the task flow, operate the robot in the Manual Mode first, and confirm that all the
movements in the task flow are correct before switching the operation mode to Auto Mode.
3. During the operation of machinery, do not turn off the power supply to prevent possible damage to the
system.
4. For the robot noise levels and related environmental conditions, refer to the Hardware Installation

Manual for the corresponding hardware version.

1.9 Intended Use
The TM Robot is designed so the hazards can be reduced to tolerable levels when installed as specified
and operated under normal and intended use.TM Robots have been designed and constructed in
accordance with relevant safety standards. TM Robots are intended for use in parts assembly and
material handling for payloads (including end-effector and workpiece) up to the “Maximum Payload”

specification of each model.

The TM Robot focuses on the safety of human-robot cooperative operation by design, but the
cooperative operation is only for application procedures that have undergone a risk assessment

including robots, related peripheral equipment and working environment.

Any use or application should consider the risk assessment. If the use is different from the intended
application, The Corporation will not bear any responsibility. The Corporation clearly specifies that the
following uses are not suitable for the TM Robot. This is not a complete list.

e Use in a potentially hazardous environment

e Use in any applications that may threaten human lives

¢ Use in any application that may cause personal injuries

e Use before completion of the risk assessment and implementation of risk reduction measures

e Use for life support

¢ Use when the rated performance cannot be reached

¢ Use when the reaction time of safety functions is insufficient

¢ Use without appropriate parameters in operations

¢ Use in applications which may cause damage to the robot itself

¢ Restricted movement of persons

¢ Use without proper mounting of the robot

¢ Use involving excessive oscillations when moving

Safety Manual TECHMAN ROBOT Safety System 3.3 15



_——\

o Use without proper design of earthquake-prevention mounting when installed in earthquake zones

¢ Use without safe access to (or at/from) the work station

¢ Use in the presence of exhaust gases/lack of oxygen at the work position

e Use in the presence of flame (flammability of the cabinet, lack of extinguishing means)

¢ Use with mechanical hazards at the work position: a) rollover; b) fall of objects, penetration by
objects; c) break-up of parts moving at high speed; d) contact of persons with machine parts or
tools (non-collaborative machines)

¢ Use with insufficient visibility from the work positions

¢ Use with inadequate lighting

¢ Use with inadequate seating

e Use with insufficient means for escape or entrapment avoidance

¢ Use with inadequate location of manual controls

¢ Use with inadequate design of manual controls and their mode of operation

1.10 Risk Assessment
Before installing and using this product, the user must first perform a risk assessments based on the
conditions of use. Risk assessments can be in reference to the specifications of ISO 10218-2, ISO
12100 and ISO/TS 15066 documentations. The purpose of a risk assessment is to anticipate any
accidents that may occur during the operation process and by means of appropriate protective
measures to reduce the occurrence of accidents or to reduce the severity of injury to persons in the
event of an accident. Therefore, the risk assessment needs to include any operational actions of the
machinery within the scope of the assessment. After the risk assessment is completed, the user can use
external related components (i.e. sensing components, emergency stop devices, fences or railings, etc.)
as well as the parameter settings of safety functions in the operating system, to reduce possible
occurrence of accidents. Additional safety-related components must be installed in accordance with the
manufacturer's specifications for the required risk reduction. For operating system safety settings and
other safety components usage, read and understand this manual, the Software Manual and the

Hardware Installation Manual of corresponding versions.

Potential hazards requiring additional risk reduction measures may include but are not limited to:

1. Finger(s) (especially in the case of hand guiding) caught between the rear end of the camera module
and the joint module(s).

2. The palm or finger injured by the motion of the robot or the hand guide teaching, if caught between the
robot end-effector (including the workpiece) and the robot body.

3. Being hit by a robot and injured.

4. Entrapment between a robot and a fixed surface.

5. Incorrect human-robot collaborative workspace setup, parameter settings or project operation.
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6. TCP force may be estimated incorrectly when robot is passing the area near singularity point in space,

due to the nature of singularity.

WARNING:
A Ensure compliance with all local and national safety and electrical codes for the installation and
operation of the robot system.

WARNING:

A Provide appropriately sized Branch Circuit Protection and Lockout/Tagout Capability in
accordance with the National Electrical Code and any local codes.

WARNING: ELECTROCUTION RISK
It is necessary for a skilled and instructed person to perform AC power installation. During

installation, it is mandatory to prevent unauthorized third parties from turning on power with the
use of lockout/tagout measures.

Failure to use appropriate power can lead to malfunction or failures of the robot or hazardous
situations.
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2. Safety Function

2.1 Overview

TM Robot incorporates multiple safety functions, and provides interfaces for additional external

protective devices.

2.2 General Information

The following describes common information of the TM Robot system safety functions:

2.2.1 Safety Function Definitions

Safety Function Definitions of TM Robot System are listed in the following table:

Safety .

. Robot Stopping = Structure
FHRCHOn Function Categor
Number 2

SFO Robot Stick ESTOP Emergency Stop | Cat. 3 d
SF1 User Connected ESTOP Input Emergency Stop Cat. 3 d
SF2 Encoder Standstill Protective Stop Cat. 2 d
SE3 User Connected External Safeguard Input Protective Stop | Cat. 2 d
SF4 Joint Torque Monitoring Protective Stop Cat. 2 d
SE5 Joint Position Limit Protective Stop | Cat. 2 d
SF6 Joint Speed Limit Protective Stop Cat. 2 d
SF7 TCP Speed Limit Protective Stop Cat. 2 d
SF8 TCP Force Limit Protective Stop | Cat. 2 d
SF9 User Connected External Safeguard Input for | Cat. 2 d
Human-Machine Safety Settings
SF10 Robot ESTOP Output -- Cat. 3 d
SF11 User Connected External Safeguard Output -- Cat. 3 d
SF12 User Connected External Safeguard Output for _ Cat. 3 d
Human-Machine Safety Settings
SF13 Robot Internal Protective Stop Output - Cat. 3 d
SF14 Robot Moving Output -- Cat. 2 d
SF15 User Connected Enabling Device Input Protective Stop | Cat. 2 d
User Connected ESTOP Input without Robot Cat. 3 d
SF16 Emergency Stop
ESTOP Output
SF17 Cartesian Limit A Protective Stop | Cat. 2 d
SF18 Cartesian Limit B - Cat. 2 d
Table 3: Safety Function Definitions
Note:
1. The structure category according to ISO 13849-1:2015.
2. PL (Performance Level) in accordance with ISO 13849-1:2015.
3. Emergency stop and protective stop in accordance with ISO 10218-1:2011.
4. Stop categories in accordance with IEC 60204-1.
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2.2.2 Stopping Time and Stopping Distance in the Safety System
Safe stopping time is the time required from when an emergency stop or protective device (i.e.
internal or external) is activated and motion stops. In this system, activating the emergency stop
button will apply Cat. 1 safety stop. Activation of a safety function or external safety protective
device will be a Cat. 2 stop. It may be necessary for the user or the system integrator to take
these stop times into consideration when implementing risk reduction measures. The robot
continues moving during this time, which can transmit energy and present additional risk. Refer to

Appendix C for stopping time and stopping distance.

2.2.3 Software Safety Setting Permissions
A change management process should be in place listing known acceptable settings and
potential hazards. Changes are made in the permissions management function. The authorized
user must log in with administrator’s privilege to set all levels of permissions appropriately.
Cybersecurity measure should take place when using a network connection. The Corporation is
not liable for the possible harm caused by malicious attacks or intrusion of the users’ network to
modify the permissions management system or safety setup. For safety setting details, refer to

the respective version of the Software Manual.

2.3 Explanation of Safety Functions
2.3.1 SFO Robot Stick ESTOP and SF1 User Connected ESTOP Input
The SFO Robot Stick ESTOP refers to the built-in Emergency Switch on the Robot Stick of the TM
Robot control box, and the SF1 User Connected ESTOP Input refers to the Emergency Stop Port

on the control box, which is applicable to connect additional emergency switches.

Refer to the table below for the stop category and the reaction of the fault detection of the safety
functions. The functions come with discrepancy detection to maintain safety when detecting
conflicting signals from the dual channel input. When a discrepancy occurs, the system will enter
and lock in a safety status. To resume from the safety status, first check the input wiring, correct it,
and let the dual inputs open and close again, to enable the robot to the resume status of the
safety function. When any fault other than discrepancy in the safety functions is detected, the
system performs a Cat. 0 stop. When Cat. 0 stop occurs, reboot the robot system to recover from

Cat.O stop status.

Safety

Stop Action of

Function .
Category Fault Detection

Number

Discrepancy: Cat.1 Stop

SFO Robot Stick ESTOP Cat. 1 stop
Others: Cat. 0 stop
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User Connected Discrepancy: Cat.1 Stop
SF1 Cat. 1 stop
ESTOP Input Others: Cat. 0 stop

Note: Stop categories in accordance with IEC 60204-1.

Table 4: Stop Category and Action of Fault Detection of SFO and SF1

The user can stop movement by pressing the Emergency Stop button. After the movement of the
robot has ceased, the user must confirm that no hazardous conditions are present before
manually releasing the Emergency Stop button to allow reactivation of the robot. The Emergency
Stop should be used only when a critical condition occurs. To stop the movement of the robot

under normal operation, use the Stop Button on the Robot Stick.

If the risk assessment requires additional Emergency Stop devices, the selected device must
comply with the requirements of the IEC 60204-1. Any additional Emergency Stop Devices must
be connected to the User Connected ESTOP Input port (SF1), so they do not diminish the overall

performance level of the Emergency Stop.

Activation of an emergency stop initiates a Cat. 1 stop. The Indication Light Ring of the robot will
not display light and the three lights on the Robot Stick will be constantly blinking. The steps to

reset the emergency stop are as follows:

1. Rotate the Emergency Switch to the pop-up state. At this time, the robot arm will be
re-powered. The Indication Light Ring will have the light blue light on to indicate the Safe Start
up Mode.

2. Press the Stop Button on the Robot Stick for about three seconds. The robot will perform the

calibration action of the start-up process and return to the previous operating mode.

WARNING:

The power of the robot arm will be cut and the joint brake will be activated, if the Emergency

Stop is triggered. The Indication Light Ring of robot’s end module will not show light and the
A three lights from the robot stick will be constantly blinking. In this case, although each of the

joints will be automatically locked by their brakes, the robot body will still drop slightly, before it

completely stops. Pay attention to the risk that the end part of the robot may pinch the

operator or collide with other objects.

WARNING:

During an Emergency Stop, power to the end effector will be cut. If the system was integrated
with a power 1/0O enabled end effector, the emergency stop condition may cause the
workpiece to be dropped.

This should be taken into consideration when the user integrates the system and perform
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appropriate design in compliance with risk assessment. To prevent the unexpected dropping
of workpiece, user can choose an end-effector with self-maintaining function, using pneumatic
logic configuration of reverse logic, using the power supply I/O of control box, or connecting
extra power supply. The user should be responsible for a correct integration.

CAUTION:

Personnel should be outside of the robot’s operational space (areas that robot can reach)
when recovering from the emergency stop.

Clear off the loading at the tool end before recovering from the emergency stop.

CAUTION:

During the Joint Position Calibration period, each joint of the robot will perform a calibration
motion. Make sure the robot pose is in a clear space of at least 5 degrees per joint to perform
the calibration motion before starting the calibration. At the same time, make sure the TCP,
which may have a long distance to the robot flange, will not causing harm during the
calibration motion.

2.3.2 SF2 Encoder Standstill
This safety function is automatically activated after every Cat. 2 Stop. Encoders of each joint are
monitored continuously to check if there is any unintended motion until the user acknowledges
and manually resets the robot from the state of Cat. 2 Stop. If there is any unintended motion, this
safety function will trigger a Cat. 0 Stop. When any fault other than discrepancy is detected in the
safety function, the system performs a Cat. 0 stop. When a Cat. 0 stop occurs, reboot the robot

system to recover from Cat. O stop status.

2.3.3 SF3 User Connected External Safeguard Input and SF9 User Connected External Safeguard
Input for Human-Machine Safety Settings
These two safety inputs are present on the Safeguard Port of the robot control box. For the
related connection and usage, refer to the Hardware Installation Manual. Resuming from the SF3
User Connected External Safeguard Input protective stop and SF9 User Connected External
Safeguard Input for Human-Machine Safety Settings can be manual or auto. If manual resume is
configured, press the PLAY button to resume the original status. For the setting for manual or

automatic resume, refer to the relevant contents in the Software Manual.

Refer to the table below for the stop category and the reaction of fault detection of the safety
functions. The functions come with discrepancy detection to maintain the safety status when
detecting conflicting signals from a dual channel input. When a discrepancy occurs, the system
will enter and lock in a safety status of Cat. 1 stop. To resume from the safety status, first check

the input wiring, correct it, and follow the steps below to resume.

1. Letthe dual inputs open and close again. At this time, the robot arm will be re-powered. The
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Indication Light Ring will have the light blue light on to indicate the Safe Start up mode.
2. Press the Stop Button on the stick for about three seconds. The robot will perform the

calibration action of the start-up process and return to the previous operating mode.

When any fault other than discrepancy detected in the safety functions, the system performs a

Cat. 0 stop. When Cat. 0 stop occurs, reboot the robot system to recover from Cat.0O stop status.

Safety
Function
Number

Stop Reaction of

Category Fault Detection

Discrepancy: Cat. 1 Stop
Others: Cat. 0 stop
User Connected External Safeguard Input Discrepancy: Cat. 1 Stop

SF9 -
for Human-Machine Safety Settings Others: Cat. 0 stop

SF3 User Connected External Safeguard Input Cat. 2 stop

Note: Stop categories in accordance with IEC 60204-1.

Table 5: Stop Category and Action of Fault Detection of SF3 and SF9

SF9 is a function to decrease the robot speed to which is set in Human-Machine Safety Settings
and comes with a deceleration time parameter that users can configure to prevent force/torque
related safety functions from triggering by the dramatic slowdown from high speed. The upper
limit of the deceleration time is 800 milliseconds. Note that there is a fixed time delay of 1122
milliseconds after the trigger of Human-Machine Safety Settings to start to monitor the TCP
speed to let the robot decrease to speed from Human-Machine Safety Settings. Users should
take these timings into considerations for the risk assessment of applications and set the distance

of the safeguard properly.

2.3.4 SF4~SF8 Defined Safety Functions

The name and description of SF4 to SF8 safety functions are listed in the following table:

Safety o

. INETn[ Description
Function
The additional torque that joint received after compensating the
weight of tool in TCP setting, weight of workpiece in payload
SF4 Joint Torque Monitoring | setting in programming, and the weight of the robot body. Each
joint’s torque limit condition can be set. When the robot
exceeds a set value, it will trigger a protective stop.

Each joint’s motion angle limit can be set. When the robot

SF5 Joint Position Limit . )
exceeds a set value, it will trigger a protective stop.
) . Each joint’s motion speed range can be set. When the robot
SF6 Joint Speed Limit . )
exceeds a set value, it will trigger a protective stop.
. The speed limit of the tool center point can be set. When the
SF7 TCP Speed Limit

robot exceeds a set value, it will trigger a protective stop.
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SF8

The additional force that TCP received after compensating the
weight of tool in TCP setting and weight of workpiece in
payload setting in the programming. The force limit of the tool
center point can be set. When the robot exceeds a set value, it
TCP Force Limit will trigger a protective stop. The force of the tool center point is
the external force at the tool center point estimated through the
model by the robot system. It is not the protection value of
applied external force at the tool center point by the robot
system.

Table 6: SF4~SF8 Defined Safety Functions

Refer to the table below for the stop category and the action of fault detection for the safety

functions.

When any fault other than discrepancy is detected in the safety functions, the system performs a

Cat. 0 stop. When Cat. 0 stop occurs, reboot the robot system to recover from Cat. O stop status.

Safety .
. Stop Reaction of
Function .
Category Fault Detection
Number
SF4 Joint Torque Monitoring | Cat. 2 stop Cat. 0 stop
SF5 Joint Position Limit Cat. 2 stop Cat. 0 stop
SF6 Joint Speed Limit Cat. 2 stop Cat. O stop
SF7 TCP Speed Limit Cat. 2 stop Cat. 0 stop
SF8 TCP Force Limit Cat. 2 stop Cat. O stop

Note: Stop categories in accordance with IEC 60204-1.
Table 7: Stop Category and Reaction of Fault Detection of SF4~SF8

Refer to the relevant contents in the Software Manual for the setting of each item. Users can use

any method listed below to recover the robot from protective stop manually from SF4 to SF8:

Triggering the STOP or PLAY functions

Any operation on the icons in the left sidebar of the TMflow (except Shutdown)
Pressing the FREE button in the end module of TM Robot

Switching the mode on the robot stick

Jogging the robot in Ul Controller

Changing digital/analog output value in Ul Controller

Entering Step Run in Ul

Pressing “Test” in Ul to move the robot

Pressing “Move (+)” in Ul to move the robot (except Posture Setting, Vision Job, the
interruption while moving in Path node and Path Generator)

Executing the project.
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DANGER:

Pay attention that the "TCP Force” (Tool Center Point Force) is the external force at the tool
center point estimated through the model by the robot system, not the protection value of the
external force at the tool center point on the robot system. When the robot system exceeds
the external force value at the tool center point, the robot will perform a category 2 stop. In this
condition, applied forces will exceed this value. Therefore, clearly understand the amount of
the external force applied before the robot comes to a complete stop. The extent this value
will be exceeded will increase as the robot speed increases. This cannot be the primary risk
mitigation for human-robot collision.

DANGER:

When the motion of TM Robot is passing the area near singular space, due to the nature of
singularity, the TCP force may be estimated incorrectly. Users can set the robot's motion
properly, e.g. do not set the motion too close to the singularity point in space, to avoid this
situation. This is a residual risk and users should apply risk assessment for the detection of
SF8 TCP force near the singularity case. SF8 TCP force should not be solely applied as the
only safety protection measure in human-robot collision case. It's always recommended to
include SF4 Joint Torque Monitoring in the human-robot collision safety protection measure.

DANGER:

The speed, power and force limiting according to different body region in Human-Machine
Safety Settings are designed for user to quickly set up an initial robot application in
collaborative workspace following the biomechanical limits of each body region listed in
ISO/TS 15066. The initial parameters are tested* based on the conditions state in the same
Ul, for details please refer to the software manual. User should still perform risk assessment
on real application before deployment, if any parameter needed to be modified, user can enter
More Limit Setting page to modify. User shall take responsibility for human body region which
is not listed in this graph, and ensure the robot does not have any chance to be in contact with
any vulnerable body region such as spine and hindbrain.

*The default speed limit on each body region is derived from the test based on the following
criteria:

. 100mm long and 0.67kg weight tool for X and Y axes impact test is installed on the robot
TCP. The weight of tool is compensated in TCP setting.

. 100mm long and 0.12kg weight tool for Z axes impact test is installed on the robot TCP.
The weight of tool is compensated in TCP setting.

. The impact force of the robot at the half reach collided with the sensor matches the
biomechanical limits of each body region defined in ISO/TS 15066.

. The sensor used in the impact test is selected from which is described in document of
DGUV:FB HM 080 (August 2017).
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Y Axis

Half reach
Collide at Base 7=0 plane

Figure 1: X, Y, & Z axes

Note that the default speed limit when selecting Hand & Finger had been modified to a lower
speed to match the test with sensor described in document of DGUV:FB HM 080 (August 2017).
If you upgrade your Robot from previous version of Safety System to Safety System 3.3 by
software update, the speed limit value of Hand & Finger will still keep the original setting.
Re-select the body region or click the default button under Human-Machine Safety Setting page
to update the speed limit value of Hand & Finger to align with the speed limit value of Hand &

Finger in Safety System 3.3.

2.3.5 SF10~SF14 Safety Output Functions
SF10~SF14 provides the safety output functions connecting to other devices for system
integration. Refer to the table below for the stop category, the definition of the triggered status, the
action of the output signal, and the action of the fault detection. When any fault other than
discrepancy is detected in the safety functions, the system performs a Cat. 0 stop. When Cat. 0
stop occurs, reboot the robot system to recover from Cat. 0 stop status. For the related
connections and usages, refer to the Hardware Installation Manual of the respective hardware
version. The definition of triggered status is when the connected device should stop or enter the
safety status. These safety outputs will be LOW when triggered. For SF10 Robot ESTOP Output,
note that it only reflects the emergence stop resulting from SFO and SF1. The emergency stop

resulting from SF16 User Connected ESTOP Input without Robot Output will not reflect on SF10.

For integration with safety output functions, it is hecessary to add the corresponded safety input
functions’ PFHd values for calculation. For example, when using SF10 Robot ESTOP Output to
stop other machine when emergency situation. It is necessary to put SFO Robot Stick ESTOP into
calculation, or to put both external ESTOP button PFHd value and SF1 User Connected ESTOP
Input into calculation. For those outputs to stop other machine when internal safety functions
triggered like SF13 Robot Internal Protective Stop Output, it is needed to consider the

corresponded input function, for example, SF7 TCP Speed Limit’s value into calculation.
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One exception of safety output functions integration in Safety System 3.3* is SF14 Robot Moving

Output, it does not need to add with the corresponding input function. SF14 is the combination of

encoder monitoring mechanism and output function, and all related PFHd has been taken into

consideration.

*In Safety System 3.2, SF14 is marked with Cat. 3, as the output of encoder standstill function,

and needed to add with the structure and PFHd of SF2, which is a Cat.2 structure. In Safety

System 3.3, they are all considered in SF14.

Action of Action of Action of
Output L Output when  Output Output
. Definition Output . .
Safety Signal of sianal of Discrepancy  when when Action of
Function in . g Detected System System Fault
Triggered Triggered .
Number Regular from Safety Cat. 0 Cat. 1 Detection
Status Status
Status IO Input Ports = Stop Stop
Occurs Occurs
ESTOP
Robot
result from Cat. 0
SF10 ESTOP HIGH LOW LOW LOW LOW
SFO and stop
Output
SF1
User
Connected Protective Cat. 0
SF11 External HIGH Stop result | LOW LOW LOW HIGH <to '
Safeguard from SF3 :
Output
User
Connected
External
External
Safeguard
Safeguard Cat. 0
SF12 Output for HIGH LOW LOW LOW HIGH
Input result stop
Human-—
i from SF9
Machine
Safety
Settings
Protective For SF 15
Robot
Stop result LOW
Internal Cat. 0
SF13 ) HIGH from LOwW LOwW HIGH
Protective stop
SF4,5,6,7,8 For Others
Stop Output
,15,17 -
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Any joint
speed
Robot moves no
SF14 Moving HIGH less than LOW -- LOW LOW
Output 0.3%/s
(Robot is
moving)

Cat. 0
stop

Table 8: Output Signal and Action of Fault Detection of SF10~SF14

Refer to the table below for indication of the example of application using the safety functions.

Safety

Function Example of Application
Number

Stop other devices when emergency stop button connected to the robot

SF10 Robot ESTOP Output )
triggered.
SF11 User Connected External | Stop other devices when safeguard connected to SF3 of the robot
Safeguard Output triggered.
User Connected External
SE12 Safeguard Output for Stop other devices or let it change to Human—Machine Safety Settings
Human—Machine Safety when safeguard connected to SF9 of the robot triggered.
Settings

Stop other devices when robot is stopped for SF4,5,6,7,0r 8.
Robot Internal Protective Stop other devices when the robot is stopped for SF15 Enabling Device.

SF13 Stop Output Stop other devices when the robot is stopped for SF17 Cartesian Limit
A.
Prevent other devices from moving when the robot moves, e.g.
SF14 Robot Moving Output application for robot mounted on an AGV or motional axis. (One should

stand still while the other one is moving)

Table 9: Application example of Safety Output Function

WARNING:

SF14 Robot Moving Output is designed for stopping the other machine when the robot is
moving. When the robot is not moving, the output is HIGH, and this signal is provided to allow
other machine’s movement, not be used to stop the other machine. To stop the other machine
while the robot is standstill, use other measures such as the safeguard output of the robot or
use the safety device to stop both the robot and other machine at the same time.

2.3.6 SF15 and SF16 Safety Input Functions

SF15 and SF16 provides more safety input functions for system integration.

SF15 User Connected Enabling Device Input provides the dual channel input ports for user to
connect to a three-position enabling device when risk assessment indicates. Enable this safety
function in the Safety Setting in the software to use it by referring to the Software Manual of the

respective version. Note that the Open or Close status of this safety input will not affect the
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operation in Auto Mode. When this function is enabled and connected to the enabling switch, in
Manual Mode, all manual control operations are enabled only when users press the three position
enabling device in the middle position. If the Enabling Device is released or fully pressed, the
robot performs a protective stop. When starting a manual trial run of the project pressing the
PLAY button, the Enabling Device should be pressed in the middle position. When Enabling
Device is released or fully pressed during the Manual Trial Run mode, the Project Speed will
always automatically return to 5%. Connect this safety function only to the three-position enabling
device compliant with IEC60204-1. Note that the input of this safety function has two input
statuses only, so the Enabling Device should not have an enabled output during the procedure

from the fully pressed status to the fully released status.

Note NOTE:
Also known as the three-position enabling device or the Enabling Switch, the Enabling Device

naming varies by TMflow 2 series.

SF16 User Connected ESTOP Input without Robot ESTOP Output provides an emergency input
function without triggering SF10 Robot ESTOP Output. This safety function provides the
possibility to prevent the deadlock of the emergency stop between the robot and other

devices/machines in different system integration design.

Refer to the table below for the stop category and the reaction of fault detection of the safety
functions. The functions come with discrepancy detection to maintain the safety status when
detecting conflicting signals from a dual channel input. When discrepancy occurs, the system will
enter lock in a safety status of Cat.1 stop. To resume from the safety status, first check the input

wiring, correct it, and follow the steps below to resume.

1. Letthe dual inputs open and close again. At this time, the robot arm will be re-powered. The
Indication Light Ring will have the light blue light on to indicate the Safe Start up Mode.
2. Press the Stop Button on the Robot Stick for about three seconds. The robot will perform the

calibration action of the start-up process and return to the previous operating mode.

When any fault other than discrepancy is detected in the safety functions, the system performs a

Cat. 0 stop. When Cat. 0 stop occurs, reboot the robot system to recover from Cat. O stop status.
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Safety

Function Stop Category Reaction of Fault Detection
Number
User Connected Enabling Discrepancy: Cat.1 Stop
SF15 ) Cat. 2 stop
Device Input Others: Cat. O stop
User Connected ESTOP Input Discrepancy: Cat.1 Stop
SF16 ) Cat. 1 stop
without Robot ESTOP Output Others: Cat. O stop

Note: Stop categories in accordance with IEC 60204-1.

Table 10: Stop Category and Reaction of Fault Detection of SF15 and SF16

A DANGER:
Enabling Devices only stop the robot in Manual Mode and will not stop the robot in Auto

Mode.

2.3.7 SF17 Cartesian Limit A
SF17 provides a safety function for users to set Cartesian limit on the robot. Cubical and
cylindrical limits can be set, and both TCP and elbow are monitored. Refer to the table below for
the stop category and the reaction of fault detection and the Software Manual of the respective

software version for the parameters and procedure of setting.

To resume from this safety function, following the steps below:
1. Switch to the Manual Control Mode.
2. Press the FREE button on the end module of the robot to hand guide the robot to leave the

limited space.

Safety

Function Name Stop Category Reaction of Fault Detection
Number

SF17 Cartesian Limit A Cat. 2 stop Others: Cat. O stop

Note: Stop categories in accordance with IEC 60204-1.

Table 11: Stop Category and Reaction of Fault Detection of SF17

WARNING:
SF17 Cartesian Limit A is designed for the robot to monitor once the robot's movement goes
4 '\ beyond the set limit and the robot performs a protective stop. It does not mean the spot to
\ monitor will not exceed the limit due to the stopping time and the stopping distance. Take the
stopping time and the stopping distance into consideration when using this safety function for
setting the restricted space and the safeguarded space in system integration.

2.3.8 SF18 Cartesian Limit B
SF18 provides a safety function for users to set Cartesian limit on the robot. Cubical and

cylindrical limits can be set, and both TCP and elbow are monitored. When the robot exceeds this
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Cartesian limit, the robot decreases the speed to which is set in Human-Machine Safety Settings.
Refer to the table below for the stop category and the reaction of fault detection and the Software

Manual of the respective software version for the parameters and procedure of setting.

To resume from this safety function, following the steps below:
1. Switch to the Manual Control Mode,
(1) Press the FREE button on the end module of the robot to hand guide the robot to leave
the limited space. Or,
(2) Use the controller in the software to jog the robot to leave the limited space.

2. Under any other Mode, let robot leave the limited space by programming.

Safety

Function Name Stop Category Reaction of Fault Detection
Number

SF18 Cartesian Limit B -- Others: Cat. 0 stop

Note: Stop categories in accordance with IEC 60204-1.
Table 12: Stop Category and Reaction of Fault Detection of SF18

DANGER:

Cartesian Limit cannot be used as the only safety measure for preventing collisions
A between human and the robot. When this safety function is used, other means should

be provided to prevent human or the limb enters the limited space or detect the

entering of the limited space with a protective measure.

2.3.9 Safety Checksum
This function is intended for generating a "Checksum" from the safety settings and showing on
the Ul for users to quickly check the safety settings when user modified or type-in safety
parameters to other robots. The Safety Checksum indication displayed on the upper bar shows
the applied safety settings and can be read from left to right. For example: FE55. Different

indication, including text or numbers, indicates for different safety setting configuration.

FES5

Figure 2: Checksum

WARNING:
A The Safety Checksum changes only when the limits or settings in safety setting been
changed and saved.
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3. Safety Related Operation

These are the operating instructions for Safety-related robot functions and designs.

3.1 Joint Movement without Drive Power

The conditions of robot without driving force are emergency stop, start up from the packing pose, and

loss of power. The first two can enter Safe Start up Mode when the emergency switch resets, and the

latter is the situation when the robot loses external power entirely. The following describes how to

operate it:

WARNING:

é It can be quite difficult for a single operator to move the robot by themselves, especially with

robots that have higher payloads. It is highly recommended that operators have some form of
lifting assistance, such as a second person.

3.1.1 During an Emergency Stop Procedure

The brake of each joint axis will automatically lock the joint, to avoid unlimited sagging of the

robot's joints due to gravity. If you need to move the robot to resolve the condition, follow the

steps listed below:

1.

2
3.
4

Releasing the Emergency Switch energizes the power to the robot.

Wait 10 seconds to enter the Safe Start Up Mode. The Indication Light Ring will turn light blue.
Press the FREE button continuously to release the joint axis brake and move the robot.

After the situation is resolved, press the stop button on the Robot Stick for about three
seconds, the robot will perform the calibration startup process and return to the original

operating mode.

CAUTION:
A All personnel should be outside of the robot’s operational space (areas that robot can reach)

when recovering from the emergency stop.

3.1.2 Extending the Robot from the Packing Pose

Refer to the Software Manual for the operation of extending the robot from the Packing Pose. The

emergency stop reset method is in Section 2.3.1.

DANGER:

ﬁ When using the FREE button to release brakes without motor power, the robot may sag due

to gravity. Be prepared to support the robot system. If it not possible to support the robot
system, release the FREE button immediately, which will lock the robot joint brakes.

3.1.3 Power Loss

If power loss to an end-effector can result in a hazardous condition (e.g. dropping of a workpiece),
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possible methods to reduce the risk may include but are not limited to:

e Use the 24V electrical output provided by the control box to supply the power to end effector
instead of using the End Module of robot to supply power.

¢ Install an independent power supply for the end effector.

¢ If the end effector is a pneumatic control, use a low potential actuation design.

e Select the end effector with self-maintaining function / mechanical design.

If it is necessary to manually move the arm joint:
1. Remove the joint module protective cover screw and the joint module protective cover
2. Press the brake solenoid valve to release the brake

Refer to the brake release illustration in the Hardware Installation Manual.

3.2 Operation Mode and Mode Switching
TM Robot has two operation modes: Manual Mode (reduced speed and high speed) and Auto Mode.
The modes are visually distinguishable by the color of the mode indicator on the Robot Stick and the

Indication Light Ring on the robot’s end module. The robot is in Auto Mode when starting up.

3.2.1 Auto Mode
In Auto Mode the Indication Light Ring on the end module displays blue light and the Mode
Indicator on the Robot Stick is in Auto position. The user can press the Robot Stick Play/Pause
button to play/pause the robot program. The robot speed plays according to the project speed. In
Auto Mode, the FREE button on the end module does not actuate, and cannot perform Hand

Guiding operation.

Note
NOTE:

The Indication Light Ring on the end module displays white light in TMflow series 2.

Auto Remote Mode is a mode that can only be accessed from Auto Mode when user gets control
permission and no project running. It is intended to let user implement remote control from remote
side, e.g. Fieldbus command, while these remote control commands are forbidden in the other
modes. For switching to Auto Remote Mode, click the Auto Remote Mode icon on the upper bar

to permit remote control commands under this mode.

3.2.2 Manual Mode

In Manual Mode the Indication Light Ring on the end module displays in green and the Mode
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Indicator on Robot Stick is in Manual position. In Manual Mode, it can be divided into Manual
Control Mode (Manual Reduced Speed), Manual Trial Run Mode (Manual High Speed), and
Hand Guide Mode. When the protective stop occurs, the manual control operation in Manual

Control Mode and Hand Guide Mode are prohibited by the system.

WARNING:
A Wherever possible, the manual mode of operation shall be performed by all persons outside
the safeguarded space.

3.2.2.1 Manual Control Mode (Manual Reduced Speed)
In Manual Control Mode, the user can jog the robot with controller Ul in TMflow or the Robot

Stick. If the robot speed exceeds 250 mm/sec, it will enter an error stop state.

3.2.2.2 Hand Guide Mode
Hand Guide Mode can be activated in Manual Control Mode only. Press and hold the FREE

button on the End Module to enter Hand Guide Mode, and release the FREE button to return

to Manual Control Mode.

3.2.2.3 Manual Trial Run Mode (Manual High Speed)
In Manual Trial Run Mode, users can test the robot program by navigating to the TMflow
project editing page and pressing the Play/Pause button on the Robot Stick. The initial project
speed will reduce to 5% during each trial run, forcing the path motion of the robot lower than
250 mm/s. The +/- buttons on the Robot Stick are for the adjustment of the project run speed.

Each button press increases or decreases project run speed by 5%.

WARNING:
The person should be outside of the safeguarded space when using Manual Trial Run Mode.

3.2.3 Switch Between Modes

For how to switch between modes, refer to the latest Software Manual of the respective software

version of the robot system.

DANGER:
A Prior to selecting automatic operation, any suspended safeguards shall be set back to full
functionality.

3.3 Hold to Run
When the TM Robot is in Manual Control Mode, the functions include:

¢ joint angle movement
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e robot base end movement

¢ tool base end movement

¢ self-defined base end movement
e move to visual initial position

¢ visual servo action

e step run

e move to point

e hand guiding

e project verification

e others

Hold to run function comes with two categories:
¢ Jog the robot by continuously pressing the + / - button.

¢ Jog the robot by continuously pressing the PLAY button.

Play function comes with:

o \Verify the robot project by single pressing the Play button.

Once the + / - Button is released, the robot will stop operation immediately and will continue operation
when pressed again. If TMflow connects to the robot through Ethernet or Wi-Fi, the robot will
automatically issue a protective stop when releasing the + / - Button or the connection is broken.
Depending on the quality of connection, there may be a maximum detection delay of 800ms for loss of
communication. Using the physical button to perform Hold to Run function, the detection time of

releasing the button is up to 30ms.

Upon the + / - / PLAY button releasing, the robot stops operation immediately and resumes when
pressed again. If TMflow connects to the robot via Ethernet or Wi-Fi, the robot will automatically issue a
stop when releasing the + / - / PLAY button or the connection is interrupted. Depending on the
connection quality, there may be a maximum detection delay of 800 ms for communication loss. Using
the physical button to perform the hold-to-run function, the detection time of the button release is up to
30 ms.

3.4 Singularity Point
The motion of an articulated robot is often limited by the kinematic design, and cannot perform Cartesian
motion control under all joint positions. The joint position that will cause the robot to be unable to
perform Cartesian control is a singularity point. When the robot encounters a singularity point, it will stop

motion and initiate a warning.
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Three types of singularity point for TM Robot:
¢ Internal Singularity Point in Space
o Extensible Singularity Point in Space.

e Wrist Singularity Point in Space.

Internal Singularity Point in Space:

The distance from the intersection of the rotational axes of the fifth joint and the sixth joint to the
extended line of the rotational axis of the first joint is defined as Roiset. The cylindrical space that is
formed by Rorset as the radius and centered on the extended line of the rotational axis of the first joint is
the Internal Singularity Point in Space. As soon as the robotic arm approaches the Internal Singularity

Point in Space, the arm will stop and issue a warning. The Rosset Values of each product series are

shown in the following table:

Main model Rofiset

TM5 Series 122.3 mm

TM12, TM14, TM16, TM20 Series | 156.3 mm

Table 13: The Rofiset Values of each product series

Roffset

Figure 3: The Definition of Rofiset.

Extensible Singularity Point in Space:

When the third joint is almost at its zero degree, which means the robot is almost at the maximum
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working radius. The space exceeding this radius is the Extensible Singularity Point in Space. In this

space, the robot will stop and report a warning due to exceeding the motion range of the robot.

Extensible Singularity Point in Space
The maximum working range can be achieved when the third joint is almost at zero degrees

Figure 4: Extensible Singularity Point in Space

Wrist Singularity Point in Space:

When the rotational axes of the fourth and the sixth joints are parallel, the robot will enter the Wrist
Singularity Point in Space. At this time, the motion of the arm will cause a large-angle displacement of
the fourth joint, but it will be stopped due to stop criteria of motion speed. Once the robot enters the Wrist

Singularity Point in Space, it will stop and report an error.
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When the fourth and sixth joint are nearly parallel, the robot is about to enter the

Wrist Singularity Point in Space.

Figure 5: Wrist Singularity Point in Space

The Solution when Encountering Singularity Point in Space:
When the robot reports singularity, confirm the posture of the robot. If the tool end path crosses the
internal cylinder as shown in the figure below, check the first point description. If the rotational axes of

the fourth and sixth joints of the robot are parallel, check the second point description below.

1. When the arm reports a warning due to the Internal Singularity Point in Space, press the FREE button
to release it from the posture. Change the point position or change the motion type to PTP between
the points to avoid the arm path between the points crossing the Internal Singularity Point in Space,

as shown in the figure below.

Figure 6: The Solution when Encountering Singularity Point in Space (1/2)

When the path crosses the Internal Singularity Point in Space, singularity will be triggered. Adjust the

path and confirm that it will not cross the Internal Singularity Point in Space.
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2. When the robot reports a warning because of entering the Wrist Singularity Point in Space, press the
FREE button to release it. When the rotational axes of the fourth and the sixth joint are in parallel, if
users still try to perform Cartesian motion, the Wrist Singularity Point in Space will be encountered. At
this time, the method in the following figure can be used to avoid the rotational axes of the fourth and

the sixth joints being parallel.

Figure 7: The Solution when Encountering Singularity Point in Space (2/2)

This example demonstrates how to avoid the rotational axes of the fourth and sixth joint being

parallel, when the user needs to move the robot according to tool Z-axis.

3.5 Replacing the Robot Stick in Local Control
When users use other means to replace the local control function of the Robot Stick, the Robot Stick
should not be accessed and used in local control at the same time. For example,
® Do not use devices like teach pendants when using the Robot Stick at the same time in local
control.
® Do not enable and use the teach pendant function* on a keyboard when using the Robot Stick at

the same time in local control.

* Supported by the software version newer than SW1.72 with the Keyboard Hot Key functions.

For initiation of robot motion under local control, the table below summarized executing project using

PLAY function, hold to run or speed adjustment using +/- functions according to different control method

in respective mode. The “X” means the user is allowed to use the function.
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The user Get Fieldbus Fieldbus
Program Program
Control command command
Robot | Configure | on Local Robot | Configure | on Local
Permission from Hot Key from Hot Key
Stick 10 Machine Stick 10 Machine
Operation on either Client Client
(Fieldbus) (Fieldbus)
Mode Robot Ul Device Device
(Local Machine),
i Speed &
or Client Ul Execute project Speed & Hold to Run Speed Only
Hold to Run
(Client Device)
Manual Y X X X X X X X
Control
Mode N X X X X
Manual Y X X X X X X X X X
Trial  Run
Mode N X X X X X
Y X X X X X X* X* X* X* X*
Auto Mode
N X X X X* X* X* X*
Auto Y X X X X X X* X* X* X* xX*
Remote
Mode N X X X X X* X* X* X*
Table 14: Control Methods in Respective Modes Summary
* Needs to enable speed adjustment under Auto Mode
*TMflow 2 series always enables the speed adjustment under Auto Mode.
39
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4. Compliance of Safety Regulations

This section describes the compliance and certification of this product to international safety regulations.

This product complies with to the following international safety regulations:
ISO 10218-1:2011

ISO/TS 15066

ISO 13849-1:2015

Certification: Third-party certification (refer to the certificate in Appendix A)

4.1 Compliance
This product complies with the combined scope of ISO 10218-1:2011 and ISO/TS-15066.
The relevant design and corresponding provisions in safety regulations of this part are listed in the following

sections.

4.1.1 Requirement of Enabling Device
The power and force limiting functions provide the alternative measures for the requirement of an
enabling device per ISO/TS 15066:2016.

Means are provided for connection of an Enabling device when required by the risk assessment.
4.1.2 Access of Safety Setting

TM Robot's safety setting has been integrated with the user's permission system of the entire

product.
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5. Declaration of Incorporation

The following is based on the Declaration of Incorporation in application of 2006/42/EG, Annex Il, No. 1 B

The robot product of the Corporation is a partly completed machinery. When it is put into automation
applications, it needs to be integrated with other equipment, and appropriately installed with the safety
related measures and design before it can be used. When the semi-finished products are to put on the
market, the following requirements according to 2006/42/EC Annex | need to be achieved. It must be noted
that since the TM Robot product is easy to use, the “system integrator” here refers to the end user who uses

the product directly through simple installation.

A: Not related
B: Satisfied by machinery equipment provider

C: Responsibility of the system integrator

Attention: in the following tables:
® |tems marked as A: The scope of use of this product has been exceeded, and is not included into the

consideration, or it is not directly related to this product.

® |tems marked as B solely: The items that are to be satisfied by the machinery equipment provider,
meaning the machinery provider has satisfied or has specified in each of the Software and Hardware /
Safety Manual. In the latter case, the system integrator is still responsible for the full compliance with
specification of machinery equipment provider. In addition, in the entire system, the satisfaction of
machinery equipment belonging to the system but not belonging to this product is not included here,

and the system integrator must be responsible for it.

® |tems marked as C solely: The item cannot be satisfied by this product. The system integrator must

implement additional measures.

® Items marked as both B and C:

1. When the item can be satisfied in using this product itself, the machinery equipment provider of this
product shall satisfy it.

2. When the system integrator replaces the related functions of this product through system
integration, the system integrator shall satisfy it. For example:
® Replacing the emergency switch of the Robot Stick with an external emergency switch

connected to the Emergency Switch Port
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® Replacing the Play/Stop Button of the Robot Stick with user-defined 10 or the functions of
equivalent functions.
When this type of design replaces the original function of this product, the system integrator shall
be responsible for the equivalence of the replacement.
3. The machinery equipment provider satisfies this item in normal conditions, but in extraordinary
conditions, the satisfying of this item is the responsibility of the system integrator. For example:
® The product will not break in normal operation, without a collision. However, the product can
break in the event of a strong collision due to incorrect programming setup and safety setting

during operation.

* A — Scope Exceeded, B — Manufacturer Provided, C — May Require Additional Risk Reduction Measures

Number Original Language Items A* B* C*
1.1 Essential Requirements

111 Definitions X X
1.1.2 Principles of safety integration X X
1.13 Materials and products X

1.1.4 Lighting X
1.15 Design of machinery to facilitate its handling X

1.1.6 Ergonomics X X
1.1.7 Operating positions X
1.1.8 Seating X
1.2.1 Safety and reliability of control systems X X
1.2.2 Control devices X X
1.2.3 Starting X X
1.2.4 Stopping X X
1.24.1 Normal stop X X
1.2.4.2 Operational stop X X
1.24.3 Emergency stop X X
1.24.4 Assembly of machinery X
1.25 Selection of control or operating modes X X
1.2.6 Failure of the power supply X
1.3 Protection against mechanical hazards

1.3.1 Risk of loss of stability X
1.3.2 Risk of break-up during operation X X
1.3.3 Risks due to falling or ejected objects X X
1.3.4 Risks due to surfaces, edges or angles X X
1.35 Risks related to combined machinery X
1.3.6 Risks related to variations in operating conditions X
1.3.7 Risks related to moving parts X X
1.3.8 Choice of protection against risks arising from moving parts X
1.3.8.1 Moving transmission parts X X
1.3.8.2 Moving parts involved in the process X X
1.3.9 Risks of uncontrolled movements X

1.4 Required characteristics of guards and protective devices
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14.1 General requirements X
1.4.2 Special requirements for guards X
1.4.2.1 Fixed guards X
1422 Interlocking movable guards X
1.4.2.3 Adjustable guards restricting access X
1.4.3 Special requirements for protective devices X
15 Risks due to other hazards

151 Electricity supply X
1.5.2 Static electricity X
1.5.3 Energy supply other than electricity X
154 Errors of fitting X
155 Extreme temperatures X

15.6 Fire X

1.5.7 Explosion X

1.5.8 Noise X X
15.9 Vibrations X
1.5.10 Radiation X

1511 External radiation X
15.12 Laser radiation X

1.5.13 Emissions of hazardous materials and substances X X
1.5.14 Risk of being trapped in a machine X
1.5.15 Risk of slipping, tripping or falling X
1.5.16 Lightning X
1.6 Maintenance

16.1 Machinery maintenance X
1.6.2 Access to operating positions and servicing points X
1.6.3 Isolation of energy sources X
1.6.4 Operator intervention X
1.6.5 Cleaning of internal parts X

1.7 Information

1.7.1 Information and warnings on the machinery X
1711 Information and information devices X X
1.7.1.2 Warning devices X X
1.7.2 Warning of residual risks X
1.7.3 Marking of machinery X
1.7.4 Instructions X
1.7.4.1 General principles for the drafting of instructions X
1.74.2 Contents of the instructions X
1.74.3 Sales collateral X

Table 15: Declaration of Incorporation
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Appendix A. Certificate of Compliance and Declaration of Incorporation

CERTIFICATE OF CONFORMITY
MD/CoC/23/HEL/002

Product Industrial Robot

Certificate holder / Manufacturer Techman Robet Inc.
5F., No. 58-2, Huaya 2nd Rd, Guishan Dist, Taoyuan City,
333411, Taiwan

Manufacturing site Techman Robot Inc.

7F, No. 58, Huaya 2nd Rd., Guishan Dist., Taoyuan City, Taiwan
Model(s) See page 2

Serial number(s)

Trade mark (if any) Techman Robot Inc.
Technical details / ratings AC Models: 100-240 VV AC, 1~, 15 A ,50 /60 Hz
DC Models: 22-60V DC, 60A
Additional information (if any) Safety system: TECHMAN ROBOT Safety System 3.3

Following standards have been applied EN ISO 12100:2010
EN 60204-1:2018
EN ISO 13849-1:2015
EN ISO 10218-1:2011
1ISO/TS15066:2016

Evaluated documentation TSSA2209000119Z0
(reference No., date)

This Certificate of Conformity is based on documentation of the product. Above mentioned Documentation of the product has been
evaluated. Based on d the p has been found to be in conformity with the ab (s) and
applicable parts of the Annex | of the Machinery Directive (2006/42/EC).

It does not imply an assessment of the whole production or fulfiiment of other additional requirements in the Directive.

If a standard mentioned on this Certificate is withdrawn or removed from the list of harmonised standards under the Machinery
Directive (2006/42/EC), a re-evaluation is needed.

This certificate can be used to ate p t until 08 March 2028 with the presumption that standards mentioned
remains valid. Surveillance activities are not part of this certificate.

It is the obligation of the certification holder to demonstrate upon request that the product produced is identical to the certified product
Use of the CE marking requires actions set in Article 5 clause 1 of Machinery Directive (2006/42/EC), completion of an EU Decl.

Conformity, internal production control (Annex Vill, item 3) and compli with all rel t EU Directives.
Date of issue 08 March 2023

SGS Fimko Ltd
Signature

Nt //*/

Niklas Ronngvist
Certification Manager

Page 10of 2

This documenl is issued by the Company under #s General Conditions
of Service accessible at hipitwww sgs comAerms_and_conditiens Mm.
Attention is drawn to ihe lmitation of Rabilty, indemnification and
Jurizdiction issues defined therein.

Any holder of this document is advised that information cortained

onty and vl the Wt of Ceots Inducions, I any. The Gompanys SGS Fimko Ltd Takomotie 8, FI-00380 Helsinki, Finland
sole responsibiity is to ils Client and thiz document does nol excnerate t. +358 9 696 361 www.sgs.fi
parties to a lranslcﬂw from exercising all their rights and obligations

srcinrthe Ay aiteration, forgery or " Business ID 0978538.5 Member of the SGS Group (SGS SA)
faisification of the content or appearance of this document is unlawful
and offenders may be proseculed fo the fullest extent of the law.

The "manufacturer” in the article above should be deemed to be "original equipment manufacturer."
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Model(s) TMS-700, TM5X-700, TMSM-700, TMSMX-700, TM5-700 SEMI, TM5X-700 SEMI,
TMSM-700 SEMI, TM5MX-700 SEMI, TM5-900, TM5X-800, TM5M-900, TM5MX-900,
TMS-900 SEMI, TM5X-900 SEMI, TMSM-S00 SEMI, TMSMX-800 SEMI, TM12, TM12X,
TM12M, TM12MX, TM12 SEMI, TM12X SEMI, TM12M SEMI, TM12MX SEMI, TM14,
TM14X, TM14M, TM14MX, TM14 SEMI, TM14X SEMI, TM14M SEMI, TM14MX SEMI,
T™M16, TM16X, TM16M, TM16MX, TM16 SEMI, TM16X SEMI, TM16M SEMI, TM16MX
SEMI, TM20, TM20X, TM20M, TM20MX, TM20 SEMI, TM20X SEMI, TM20M SEMI,
TM20MX SEMI

Page2of 2

This document is issued by the Company under its General Cendilions
of Senvice accessible al hitpf\www sgs com/fterms_and_condilions him,
Aftention |s drawn lo the lieitation of liability, indemnification and
Jurisdiction issues defined therein.

Ary holder of this document is acdvised thal information contained
hereon reflects the Company's findings at the time of fis intervention

only and within the imits of Client's instructions, If any. The Company's SGS Fimko Ltd Takomotie 8, FI-00380 Helsinki, Finland

sobe responsibility is to its Client and this document does not exonerate t. +358 9 696 361 WWW,SgS.ﬁ

parties to a transaction from exercising all their rights and cbligations i

under the Any alteration. forgery or Business ID 0978538-5 Member of the SGS Group (SGS SA)

faisification of the conlent or appearance of this document Is unlawful
and offenders may be prosecuted 1o the fullest extend of the law.
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DECLARATION OF INCORPORATION

We TECHMAN ROBOT Inc.
4F, No. 188, Wenhua 2nd Rd. Guishan Dist., Taoyuan City, Taiwan
Declare that the
Product name: Industrial Robot

Series Model Number:
AC Type: TM5-700, TM35X-700, TM3-700 SEMI, TM3X-700 SEMI.
I'M3-900. TM3X-900, TM3-900 SEMI, TM3X-900 SEMI,
TMIZ,TMIZX, TM12 SEMI, TMI12X SEMI TM 14, TM14X, TM 14 SEMI, TM 14X SEMI,
TM16, TMI6X, TM16 SEMI, TM16X SEMIL, TM20, TM20X, TM20 SEMI, TM20X SEMI
DC Type: TM3M-700, TMSMX-700: TM3M-700 SEMI. TM5SMX-700 SEMI.
TM3IM-900, TMSMX-900, TM3M-900 SEMI, TM5MX-900 SEMI,
TMI12M  TMIZMX, TMI12ZM SEMI, TMI12ZMX SEMI, TNTAM, TMIAMX, TMI14M SEML TM14MX SEMI,
TMI6M, TM16MX, TMI6M SEML, TM16MX SEMI, TM20M. TM20MX, TM20M SEMI, TM20MX SEM]

Safety System version: 3.3
Hardware version:3.2:3.2b
Software version:1.86
Conform to the essential safety requirements of the relevant European Directive:

- Machinery Directive 2006/42/EC
- EMC Directive 2014/30/EU

The following essential requirements of EC Machinery Directive 2006/42/EC have been applied:

Clause 1.1.2,1.1.3,1.1.5, 1.1.6,1.1.7,1.2.1, 1.2.2, 1.23, 1.24.1,1.242,124.3,1244,1.2.5,1.26, 1.3.1, 1.3.2,
1.34,136,13.7,13.8.1,1.3.82,13.9,14.1,142.1,14.3,1.5.1,1.5.2,1.53,1.54, 1.5.13, 1.5.14, 1.6.1,
1.62,1.63,1.64,16.51.7.1.1,1.7.1.2, 1.7.2, 1.7.3, 1.7.4, 1.74.1, 1.7.42, 1.743

The person who compile technical file established within the EU:

Name: TECHMAN ROBOT Inc.

Address: Staalindustrieweg 21 NL-2952 AT Alblasserdam, Netherlands

Mounting and connecting instructions defined in catalogues and technical construction files must be respected by

the user.
They are based on the following standards :

. EN ISO 12100: 2010 / Safety of Machinery - General principles for design / Risk Assessment and Risk reduction.
. EN 60204-1:2018 / Safety of machinery - Electrical equipment of machines - Part 1: General requirements

. EN ISO 13849-1:2015 / Safety of machinery - Safety-related parts of control systems Part |: General principles for
design

*  ENISO 10218-1:2011 / Robots and robotic devices - Safety requirements for industrial robots - Part 1: Robots

. ISO TS 15066-2016 / Robots and robotic devices — Collaborative robots

. EN IEC 61000-6-2:2019 / Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity for
industrial environments

. EN 61000-6-4:2007/A1:2011 / Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission
standard for industrial environments

The relevant technical documentation has been compiled in accordance with Annex VII, Part B of EC Machinery
Directive 2006/42/EC. We undertake, in response to a reasoned request, to supply it to the market surveillance
authorities within a reasonable period.

The partly completed machinery must not be put into service until the final machinery into which it is to be incorporated

has been declared in conformity with the provisions of the Machinery Directive.

Authorized Signature i T 5"“”{/“"“*‘
Name : Haw Chen

Responsibility : CEO

Date : January 7,2023

Place : Taiwan
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Appendix B. Verifications of EMC Compliance

SGS Reference No: MH/2018/50140C

VERIFICATION OF EMC COMPLIANCE

Werification No.

Representative Model No.

Added Model(s)

Product Mame

Brand Mame
Applicant

Address of Applicant
Test Report Number
Date of Issue
Applicable Standards

Conclusion

MH2018/50140C

Th14M

TMSM-700, TMSMX-700, TMSM-900, TMSMX-500,

TMSM-700 SEMI, TMSMX-700 SEMI, TMSM-900 SEMI,
TMSMX-900 SEMI, TM12M, TM12MX, TM14M, TM14MX,
TM12M SEMI, TM12MZ SEMI, TM14M SEMI, TM14MX SEMI
Industrial Robot

Techman Robot Inc.

Techman Robot Inc.

4F, No. 188, Wenhua 2nd Rd. Guishan Dist., Taoyuan City, Taiwan
MH/2018/50140

Aug. D6, 2018

EM 61000-6-4 : 2007 +A1:2011

EM 61000-8-2 : 2017

IEC 61000-4-2 : 2008, IEC 61000-4-3 : 2006+A1:2007+42:2010
IEC 61000-4-4 : 2012, IEC 61000-4-5 - 2014

IEC 61000-4-6 : 2013, IEC 61000-4-8 : 2003

The apparatus meets the requirements of the above standards. In addition, this verification is only valid for
the equipment and configuration described and in conjunction with the test report as detailed above.
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SGS TAIWAN LTD.
Eddy Cheng
Technical Asst. Supervisor

sapiels) are redined for 30 days only.

Uniess A
B REE - EEERRENEC AN - TSR - R L INT TS

This document |5 ssued by the Compamy subject o ik Mmummm. ovdiable on meguest or acressibie af

Afenbon Is drawn o the ImitaSon of labilty, ndermificaion
oy

ke reproduced svcent inful, wihou? prior wrien approval of e Company. Amy unauthorized aiteration, forgery or faisificaion of S content or appearance of this document s unkswiul and offenders mary be
| NO.134,Wu Kung Road, New Taipel Indusirial Park, Wl Destrict, New Taipel City, Tawan 2403w £ F ERAR LI SEEE L ) |34 5t

prosecuied o the Sulest =vient of B law.

eMBRABRE ML A | 1(586-2) 22093079

AN DWLE5.COM

1 [BB5.2) 7205 [4E8
(Rt T o e ——

Safety Manual TECHMAN ROBOT Safety System 3.3 47



SGS Reference No: MH2018/30017C

VERIFICATION OF EMC COMPLIANCE

Verification MNo. : MH/2018/30017C
Representative Model No. : TM12

Added Modslis) TM5-700; TMSX.700; TM5-800; TM5X-900:TM5-700 SEMI; TM5X-700
. SEMI; TM5-900 SEMI;TMSX-900 SEMI;TM12; TM12X; TM14; TM14X;
TM12 SEMI; TM12X SEMI; Th14 SEMI; TM14X SEMI

Product Name :  Industrial Robot

Brand Name : TECHMAN ROBOT INC

Applicant : Techman Robot Inc.

Address of Applicant . 4F, Me. 188, Wenhua 2nd Rd. Guishan Dist., Taoyuan City, Taiwan
Test Report Mumber o MHR2018/30017

Date of Issue . May 02, 2018

Applicable Standards : EM 61000-8-4 : 2007+A1:2011

EM 61000-6-2 : 2005+AC:2005

IEC 61000-4-2 : 2008, IEC 61000-4-3 : 2006+A1:2007+A2:2010
IEC 61000-4-4 : 2012, IEC 61000-4-5 : 2014

IEC 61000-4-6 : 2013, IEC 61000-4-8 : 2009, IEC 61000-4-11 : 2004

Conclusion
The apparatus meets the requirements of the above standards. In addition, this verification is only valid for
the equipment and configuration described and in conjuncbon with the test report as detailed above.

Authorized Signatory:
Gy Cherg”

SGS TAIWAN LTD.
Eddy Cheng
Technical Asst. Supervisor
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Appendix C. TM Robot Stopping Time and Distance for all Series Product
Models
The stopping time and stopping distance of the Cat.1 stop functions of this product at different speeds and
with different payloads are shown below.
Y WARNING:
A Any moving robot requires some distance to stop. When stopping a robot, make sure that

there is no interference with other equipment. This requires more distance at high operating
speeds or with heavier payloads.

TM5-700 Series

Stop Time and Stop Distance Table

Percentage of First joint Second joint Third joint

Maximum  Extension(%) Speed(%) Stop Stop Stop Stop Stop Stop
Payload ( % ) Time Distance Time Distance Time Distance

WD) (deg) WD) (deg) WD) (deg)

33 364 9.00 600 9.29 442 8.97

33 66 377 17.96 516 18.15 466 17.91

100 381 26.55 657 27.13 486 26.92

33 455 8.99 567 9.17 422 8.96

33 66 66 531 17.95 594 18.08 457 17.94

100 610 26.34 528 27.72 457 2341

33 367 8.98 534 9.30 432 9.00

100 66 396 17.94 501 18.19 530 18.02

100 427 26.76 526 27.80 541 28.81

33 378 9.01 531 9.23 475 8.99

33 66 401 17.95 547 18.12 478 17.97

100 575 26.75 551 26.99 570 26.91

33 496 8.96 529 9.29 433 8.97

66 66 66 545 17.96 506 18.14 526 17.98

100 563 26.46 526 28.36 583 27.73

33 517 8.94 568 9.38 636 9.08

100 66 598 17.90 524 18.10 545 18.16

100 614 26.58 575 28.53 527 28.75

33 565 8.96 585 9.26 567 9.12

33 66 570 17.92 585 18.16 675 18.28

100 579 26.33 356 30.98 666 27.40

33 566 8.95 588 9.34 625 9.28

100 66 66 576 17.92 578 18.26 656 18.26

100 570 26.88 343 31.10 550 27.56

33 597 8.94 576 9.34 681 9.34

100 66 593 17.86 516 18.14 555 18.09

100 596 26.00 544 26.45 528 28.80

Table 16: Stopping Time and Distance for TM5-700 Series
TM5-900 Series
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Stop Time and Stop Distance Table

Percentage of First joint Second joint Third joint

Maximum | Extension(%) Speed(%) Stop Stop Stop Stop Stop Stop
Payload ( % ) Time Distance Time Distance Time Distance

(ms) (deg) (ms) (deg) (ms) (deg)

33 519 8.96 626 9.24 457 8.99

33 66 512 17.95 555 18.03 475 17.93

100 466 25.68 563 27.20 476 27.09

33 374 8.97 598 9.32 444 8.96

33 66 66 719 17.95 510 18.11 636 18.12

100 664 26.33 521 27.34 650 27.41

33 366 8.98 524 9.25 428 8.97

100 66 412 17.93 518 18.23 510 18.04

100 442 26.57 508 24.20 498 28.66

33 508 8.98 660 9.19 629 9.23

33 66 589 17.97 666 18.20 536 18.09

100 476 26.86 575 27.62 635 27.06

33 635 8.93 633 9.27 518 9.00

66 66 66 645 18.00 640 18.16 647 18.19

100 668 26.73 569 28.14 676 27.73

33 366 9.02 506 9.22 565 8.96

100 66 479 17.96 522 18.16 514 16.93

100 503 26.58 517 23.61 485 28.62

33 474 8.99 572 9.15 662 9.21

33 66 571 18.02 573 18.22 640 18.18

100 568 26.94 563 28.00 637 27.36

33 508 9.00 691 9.31 627 9.18

100 66 66 566 18.10 641 18.23 652 18.26

100 583 26.72 534 28.45 680 27.56

33 549 9.04 542 9.28 436 8.97

100 66 645 18.16 551 18.11 520 18.13

100 594 26.60 569 23.15 499 28.78

Table 17: Stopping Time and Distance for TM5-900 Series

Safety Manual TECHMAN ROBOT Safety System 3.3 50



_——\

TM14 Series

Stop Time and Stop Distance Table

Percentage First joint Second joint Third joint

of Maximum  Extension(%) Speed(%) Stop Stop Stop Stop Stop Stop
Payload ( % ) Time Distance Time Distance Time Distance
(ms) (deg) (ms) (deg) (ms) (deg)

33 416 6.01 554 6.18 511 8.83

33 66 662 12.00 650 12.33 621 17.84

100 482 18.24 635 18.58 510 26.32

33 374 5.99 637 6.41 527 8.94

33 66 66 643 11.99 641 12.34 689 17.66
100 644 18.18 654 18.65 545 26.54

33 482 6.04 530 6.27 453 8.42

100 66 531 11.90 657 12.37 589 18.28

100 624 18.17 626 17.64 575 28.86

33 680 6.00 623 6.36 598 9.17

33 66 684 11.98 605 12.20 632 18.91

100 690 18.13 595 18.54 631 27.19

33 595 5.99 576 6.35 635 9.28

66 66 66 597 11.96 557 12.42 600 18.33
100 581 18.13 557 18.51 599 27.50

33 548 5.98 530 6.38 432 8.52

100 66 568 11.84 576 12.41 567 18.32

100 568 18.25 589 17.75 531 28.77

33 591 5.99 574 6.34 529 9.10

33 66 608 11.97 575 12.38 557 18.22

100 582 18.15 585 18.89 556 27.27

33 611 5.99 594 6.48 575 9.12

100 66 66 615 11.99 616 12.26 671 18.30
100 618 18.23 604 18.98 571 27.34

33 570 6.06 568 6.29 575 8.95

100 66 567 12.06 552 12.34 587 18.20

100 568 18.39 591 17.61 544 28.87

Table 18: Stopping Time and Distance for TM14 Series
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TM12 Series

Stop Time and Stop Distance Table

Percentage of First joint Second joint Third joint
Maximum | Extension(%) Speed(%) Stop Stop Stop Stop Stop Stop
Payload ( % ) Time Distance Time Distance Time Distance

(ms) (deg) (ms) (deg) (ms) (deg)
33 365 6.02 634 6.27 674 9.35
33 66 364 12.00 557 12.18 588 18.12
100 473 18.20 559 18.48 615 27.26
33 368 6.01 563 6.27 584 9.19
33 66 66 634 12.01 531 12.24 653 18.30
100 621 18.17 541 18.45 552 27.73
33 541 5.98 597 5.22 544 8.94
100 66 564 12.01 587 12.21 532 18.14
100 591 18.17 592 17.80 569 28.90
33 662 6.02 644 6.16 632 9.20
33 66 657 12.01 645 12.26 657 18.10
100 659 18.16 666 18.67 695 27.08
33 501 6.03 664 6.12 680 9.36
66 66 66 661 12.00 601 12.33 676 18.30
100 661 18.16 588 18.91 570 27.50
33 539 6.02 545 6.38 513 9.10
100 66 543 12.01 545 12.36 520 18.15
100 530 18.40 565 17.88 591 28.82
33 584 5.99 540 6.19 606 9.17
33 66 596 11.99 560 12.52 592 18.01
100 603 18.14 535 18.88 572 27.07
33 579 6.06 549 6.26 613 9.33
100 66 66 581 12.09 564 12.52 606 18.12
100 585 18.27 556 19.24 582 27.75
33 580 6.06 558 5.36 608 9.34
100 66 548 12.12 537 12.39 547 18.15
100 564 18.41 518 18.14 611 27.50
Table 19: Stopping Time and Distance for TM12 Series
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TM16 Series

Stop Time and Stop Distance Table

Percentage of First joint Second joint Third joint
Maximum  Extension(%) Speed(%) Stop Stop Stop Stop Stop Stop
Payload ( % ) Time Distance Time Distance Time Distance

(ms) (deg) (ms) (deg) WD) (deg)

33 215 7 239 7 223 10

33 66 226 16 236 14 230 21

100 229 24 239 20 224 31

33 232 7 238 7 225 11

33 66 66 236 14 232 14 228 21
100 233 20 237 20 227 30

33 188 6 228 7 226 11

100 66 204 12 225 14 226 20

100 260 25 227 20 227 25

33 243 9 239 7 218 10

33 66 238 17 238 14 222 21

100 235 24 231 20 225 32

33 222 7 233 7 219 10

66 66 66 221 14 236 14 219 21
100 229 20 236 21 226 30

33 213 7 216 7 222 11

100 66 216 14 220 14 220 20

100 215 21 229 21 221 25

33 240 9 210 5 213 11

33 66 232 17 226 12 219 21

100 234 24 233 19 248 34

33 218 7 217 7 214 10

100 66 66 213 7 224 14 223 21
100 216 14 226 20 237 31

33 215 21 214 7 209 11

100 66 218 14 226 14 212 20

100 226 21 243 21 224 25

Table 20: Stopping Time and Distance for TM16 Series
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TM20 Series

Stop Time and Stop Distance Table

Percentage of First joint Second joint Third joint
Maximum  Extension(%) Speed(%) Stop Stop Stop Stop Stop Stop
Payload ( % ) Time Distance Time Distance Time Distance

(ms) (deg) (ms) (deg) WD) (deg)

33 238 7 236 7 232 11

33 66 244 14 242 14 236 23

100 246 21 244 21 236 34

33 236 7 235 7 231 11

33 66 66 239 14 239 14 236 23
100 241 21 241 21 237 34

33 232 7 231 7 231 11

100 66 235 14 234 14 236 23

100 235 21 230 21 237 34

33 236 7 236 7 230 11

33 66 241 14 240 14 234 23

100 242 21 244 21 245 36

33 234 7 233 7 231 11

66 66 66 236 14 237 14 233 23
100 238 21 238 21 247 36

33 231 7 230 7 229 11

100 66 233 14 229 14 233 23

100 233 21 240 22 241 36

33 237 7 236 7 232 11

33 66 242 14 241 14 230 23

100 242 21 244 21 258 37

33 232 7 231 7 231 11

100 66 66 235 14 236 14 232 23
100 237 21 236 21 261 38

33 231 7 229 7 229 11

100 66 233 14 240 15 229 23

100 243 22 259 24 251 37

Table 21: Stopping Time and Distance for TM20 Series
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TECHMAN ROBOT INC.

Emergency stop resume behavior Declaration

Techman Robot Inc. (“Techman™), is a company registered in Republic of China, having its
principal place of business at 7F, No. 58-2, Huaya 2nd Rd, Guishan District, Taoyuan City,
Taiwan 333. Techman manufactures and distributes industrial robotic arms (“Products™) to its
clients.

Hereby declare:

Activation of an emergency stop initiates a Cat. 1 stop. The Indication Light Ring of the robot
will not display light and the three lights on the Robot Stick will be constantly blinking. The
steps to reset the emergency stop are as follows:

1. Rotate the Emergency Switch to the pop-up state. At this time, the robot arm will be re-
powered. The Indication Light Ring will have the light blue light on to indicate the Safe Start
Up Mode. Users are allow to maove the robot by FREE Bulton. Pay attention when the FREE
Button is pressed and the brake is released. There is no force compensation in Safe Start Up
Mode. This means that it requires more force to move each joints directly against the motor
drive, even more with the full payload added. When the FREE Button is pressed to unlock
the brake, be sure to support the end of robot and expect some sagging, and hold the end of
robot, to prevent harm such as pinching of the Operator. If there are any problems with the
robot sagging, release the FREE Button immediately, and the brake of each robot joint will
be locked again.

2. After the emergency situation is removed, press the Stop Button on the Robot Stick for
about three seconds. The robot will perform Joint Position Calibration action of the start-up
process and return to the previous operating mode. During the Joint Position Calibration
period, each joint of the robot will perform a calibration motion, Make sure the robot pose is
in a clear space of at least 5 degrees per joint to perform the calibration motion before
starting the calibration. At the same time, make sure the TCP, which may have a long
distance to the robot flange, will not causing harm during the calibration metion.
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OMRON Corporatiun Industrial Automation Company

Kyoto, JAPAN Contact : www.ia.omron.com
Regional Headquarters

OMRON EUROPE B.V. OMRON ELECTRONICS LLC

Wegalaan 67-69, 2132 JD Heofddorp 2895 Greenspoinl Parkway, Suite 200

Ihe Netherlands Hoffman Estates, (L 60769 U.S.A

Tel: {31) 2356-81-300  Fao: (37) 2356-81-388 Tel (1) 847-843-7900  Fax: (1) 847-843-7787

OMRON ASIA PACIFIC PTE. LTD. OMRON (CHINA) CO., LTD.

438 Alexandra Read, #08-01/02 Alexandra Room 22171, Bank of China Tower,

Technopark, Singapore 119968 200 Yin Cheng Zhong Road,

Tel (65) 68353011 Fax: (65) 6835-2711 PubDong New Area, Shanghai, 200120, China

Tel: (86) 21-5037-2222  Fax: (80) 21-5037-2200

Authorized Distributor:

@BOMRON Corporation 2023 All Rights Reserved. In the
interest of product improvement,
specifications are subject 10 change without notice,

Cat No. 1648-E-07 0323 (1219)

19888-320 G
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